


NEW ENGLAND TELEPIHONE

STATION INSTALLATION H'~NDBOOK

FOREWORD

This handbook has been assembled for a field trial. It is intl~nded to be used
by installation craftsmen in their daily job.

The objective of the field trial is to determine the minimum number of Bell
System Practices needed for the station installation job.

It is anticipated that this handbook will be replaced as required in order to
keep it updated.

PART 1

GENERAL INFORMATION (Includes Safety and First Aid)

PART 2

I.W. AN D PROTECTION (I ncludes Connecting Blocks, Jacks and
Plugs)

PART 3

TELEPHONE SETS (Includes Ringers, Dials, and Handsets)

PART 4

OUTSI DE PLANT (Includes Drop Wire, Terminals, Pole Climbing)

This material is prepared for Bell System purposes and is for the use of Bell
System employees only. Its distribution is in no sense a publication. Neither
the material nor any portion thereof is to be reproduced in any form by others
without the written permission of The New England Telephone Company..





BELL SYSTEM PRACTICES
Plant Series

SECTION 010.100.001
Issue 3, May, 1960
AT&T Co Standard

FIRST AID

1.04 Report aU injuries to your supervisor as soon as
possible.

1. GENERAL +'J
1.01 This section is reissued to include Rescue Breathing as

the Bel! System preferred choice of artificial respira
tion methods.

1.02 It conforms to the latest procedures recommended in
the American Red Cross First Aid Textbook whieh is

standard for Bell System first aid instruction. ..J
1.03 KNOW YOUR FIRST AID. Do not attempt to save

time and effort by using second-best methods of First
Aid. It is just as important to know the "don'ts" of First Aid as
it is to know the "do's."

Z. THE WHY AND HOW OF FIRST AID
2.01 First Aid is defined as the immediate and temporary

care given to the victim of an accident or illness until
the services of a physician can be obtained.

2.02 First Aid training also shows how injuries occur, and
helps to reduce accidents by sharpening the desire to

prevent injuries.
2.03 In case of serious injury, act quickly as each second

of delay is important. Be reluctant to make statements
to the victim and to bystanders about the injuries. It is not
the First Aider's province to diagnose, evaluate, or predict.

2.04 General Direction.

(a) Keep the victim lying down. Do not transport a
seriously injured person unless it is necessary to do so.

(b) Treat in order listed:
(1) Severe bleeding (Part 4.)
(2) Stoppage of breathing (Part 7.)
(3) Poisoning by mouth (Part 8.)
(4) Shock (Part 6.)

(c) Check for other injuries and plan what to do.
(d) Obtain the services of a physician. (See next part.)

4. WOUNDS AND BLEEDING

4.01 A wound is a break in the skin or mucous membrane.
.It is caused by force and usually extends into the

undedy.mg . tissue. Control bleeding and protect wounds from
c~)fitamlr:atlQn.The danger of tetanus (lockjaw) should be con
sIdered m ALL WOUNDS. Guard against infection. (If it
occurs, see Paragraph 13.12.)

4.02 Wound. with Seve're Bleeding
(a) Severe bleeding must be stopped without delay. Apply

direct pressure on the wound, using a cloth pad or even
bare hand, if ne<;essary. (Fig. 1)

Fig. I-Direct Preuure on the Wound

3.02 When the doctor is called, give him the following infor-
mation:

(a) Cause and probable extent of the injury
(b) Location of the victim

(c) What First Aid is being given

(d) What First Aid supplies are available
(e) Whether an ambulance is needed

(b) Elevate the bleeding part, if possible.
(c) If an arm or leg is involved, and direct pressure must

be delayed or is not entirely effective, apply digital
pressure at pressure points. (Figs. 2 and 3)
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Fig. 2-Finger Preuure on Brachial Artery

3. GETTING THE DOCTOR OR AMBULANCE
3.01 If possible, stay with the victim and ask someone else

to call a doctor. If necessary, call the police for this
purpose. (Consult your List of Physicians and Hospitals, if
available.)

Pressure on the inner half of the arm, midway between the
elbow and the armpit, compresses the brachial artery against
the bone there, causing bleeding in the arm, beyond the
point of pressure, to be controlled.
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SECTION 010-100-001

Fig. 3-Hand Preuure On Femoral Artery

Pressure appli"d just below the groin on the front inner
half of the thigh compresses the femoral artery against
the underlying pelvic bone. If considerable for<:e is applied,
bleeding below the point of pressure will be controlled.
Cd) Bandage the pad firmly into place on the wound. Do

not remove it once it is in place. If blood saturates the
dressing, bandage additional layers of cloth on top of origi
nal dressing.
(e) THE TOURNIQUET SHOULD BE USED ONLY IN

EXTREME CASES, WHERE IT IS NECESSARY
TO RISK LOSING THE VICTIM'S LIMB IN ORDER
TO SAVE HIS LIFE. If it is to be used:

(1) Place it close above the wound. between the body
and the wound.

(2) Make sure that it is applied tightly enough to stop
bleeding.

(3) Wrap the material tightly twice around the limb
if possible and tie a half knot. (See A, Fig. 4.)

(4) Place a short stick on the half knot and tie a
full knot. (See B, Fig. 4.)

(5) Twist the stick to tighten the tourniquet until the
flow of blood ceases. (See C, Fig. 4.)

(6) Secure the stick in place with the loose ends of the
tourniquet or another strip of cloth. (See D, Fig. 4.)

(7) A notation should always 'be made and attached
to the victim, giving the time of application and

location of the tourniquet.
(8) DO NOT RELEASE THE TOURNIQUET ONCE

IT HAS BEEN APPLIED. IT IS URGENT THAT
SUCH CASES HAVE MEDICAL ATTENTION AS
SOON AS POSSIBLE.
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Fie. 4-Applicatioa of Tourniquet

4.03 Neck Wound.: These are most frequently made by
knives, razors, and windshield glass. The large artery,

vein, or both, may be cut.
(a) Firat Aid

(1) Apply hand pressure both above and below the cut
and continue to hold until a doctor directs that

pressure be released. One need not worry about get
ting the hand in the wound in such severe cases.
(2) A bulky compress of the cleanest material immedi

ately available to maintain pressure may be a
great help.

4.04 Minor Wounda iJI Which Bleediq II Not Se-nlN
(a) Firat Aid

(1) 'Nash your hands thoroughly with clean water
and soap.

(2) Cleanse the Injury thoroughly, usine- plain soap
and boiled water c.r if not available, use first aid

antiseptic on a sterile compress.



5, BITES AND STINGS

5.01 Animal Bite.
(a) Firat Aid

(1) \Vash the wound thoroughly to remove all saliva.
Use a gauze compress and a solution of soap and

water to scrub the wound; kitchen or laundry soap is
best, but any soap will do. Thorough washing of bite
wound should be continued at least 10 to 15 minutes;
then rinse with clean running water and apply a
sterile dressing.
(2) If possible, steps should be taken to confine the

animal so that it will be available for examination
to determine whether its bite m",y have transmitted
rabies or tetanus.
(3) Always consult a physician promptly.

5.02 Snake Bites (Poisonoua)
(a) Prevention-Most snake bites can be prevented when

working in snake-infested regions by wearing high
topped boots or heavy leggings, and by being extremely
careful about putting the hands in places where they might
be bitten.
(b) Symptom,

(1) Bite of a rattlesnake, copperhead, or cotton-mouth
moccasin leaves one or two small puncture wounds.

Since the coral snake chews rather than bites, it leaves
no fang marks. Severe pain, swelling and discoloration
of the poisoned part occurs rapidly.
(2) General weakness, shortness of breath, nausea,

vomiting, weak and rapid pulse, dimness of vision,
possibly unconsciousness.

(c) Firat Aid
(1) Start at once. Have victim lie down and keep

quiet, as muscular activity increases circulation re
sulting in more rapid absorption of the venom.
(2) If bite is on an extremity, tie a constricting band

not a tourniquet-firmly above the bite.

4.0S
(a)
(b)

4.06
(a)

(3) Apply first aid antiseptic from first aid kit if avail
able. If not, cover with sterile or clean dressing and

b'l.ndage snugly.
(4) Arrange to see a doctor promptly if evidence of

infection appears.

Wounds with Internal Bleeding
Caused by head injury-see Paragraph 9.02.
Caused by other than head injury-may be indicated
by appearance of blood at uninjured mouth or nose.
(1) Firat Aid

(a) Keep the .-ictim lying on his back. Turn the
head to one side.

(b) Raise the head and shoulders if breathing is
difficult.

(c) If the patient is in shock or unconscious,
turn him on his side with head and chest

lower than hips to prevent blood from being drawn
into the lungs.
(d) Give no stimulants.

Gun.hot Wound. and Other Deep W ouod.
First Aid
(1) Keep victim as quiet as possible. Moving may ag

gravate fractures or the existing damage to internal
organs.
(2) Do not give stimulants. If wound is abdominal,

do not give any food or water.
(3) If air passes through a chest wound as the victim

breathes, cover wound firmly with dressing material.
(4) If intestines protrude, do not force them back into

the abdomen; cover with cloths wet with water at
body temperature. Water and dressings should be as
sterile as possible under the circumstances.

ISS 3, SECTION 010-100-001

(3) Sterilize a knife or razor blade with a match flame,
first aid antise~ptic or alcohol and make incisions.

Tr'T with one of them to get into the venom deposit
point. Crosscuts, a.bout one-fourth inch long, may be
made at each fang mark and over the suspected
deposit point. Make shallow cuts through the skin in
the crossways direction; longitudinal cuts may be
deeper. Muscles and nerves run in a longitudinal direc
tion and a deep crosscut may sever them. Beware of
cutting muscles and nerves of the fingers, hands or
wrist, for they lie immediately below the skin, and
their injury may cause much disability. Apply suction,
using the mouth or suction cup. Continue suction for
an hour or more.

5.03 Snake Bites (Non-poi,onoua)
(a) Symptom.

(1) Horseshoe-shaped row of teeth marks.
(2) Absence of symptoms other than those usually

following minor wound.
(b) First Aid

(1) Cleanse wound thoroughly with clean water.
(2) Apply sterile dressing.

5.04 Insect Bites and Sting.
(a) First Aid

(1) Remove the "stinger" if stiil present.
(2) If possible, ice or ice water should always be

applied.
(3) Apply a paste made of baking soda and cold cream,

or a compress moistened with ammonia water.
(4) Avoid scratching the bite.

5.0S Tick Bitea
Rocky Mountain spotted fever is transmitted by tick

bites, and despite its nam€~, the disease can occur in any part
of the country.

(a) First Aid
(1) First remove the tick by covering it with any kind

of available oil. If the tick does not disel1gage at
once, wait half an hour, then remove all parts of it
with tweezers,
(2) Gently scrub the area. thoroughly with soap and

water.

5.06 Spider, Scorpion all1d Tarantula Bitea
(a) Firat Aid

(1) If on an extremity, apply a constricting band for
5 minutea onl)' just above the bite. (See Fig. 4.)

(2) Keep the affected part lower than the rest of the
body and apply ice, ice water or any cold applica

tion locally for two hours.
(3) Obtain medical attention.

6. SHOCK (DUE TO PHYSICAL INJURY)
6.01 All .eriou.l)" injul:-ed p"'rflon. abould be given firat aid

for abock.

6.02 Definition: Shock is a depressed condition of many of
the body functions due to failure of enough blopd to

circulate through the body following serious injury, Causes
low resistance, possibly death.

6.03 Facton which malk:e .hock wor.e: Pain, rough handling,
improper transportation, continued bleeding, excessive

cold or heat, stoppage of breathing, sight of blood. The effects of
shock may be lessened by keeping the victim lying down and
comfortable.

6.04 Symptoms
(a) Weakness of the victim.
(b) Skin: Pale, cool, moist-perspiration on forehead, tips,

palms.
(c) Pulse: Rapid, sometimes weak or absent.
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SECTION 010-100-001

(d) Breathing: Fast, shallow, irregular, occasional deep
breaths.

(e) Eyes: Vacant, lackluster.
(f) General: Thirst, nausea, indifference, restlessness.

6.05 Fiut Aid
(a) Keep the victim lying down.
(b) Do not add heat; simply prevent a large loss of body

heat by covering, if necessary, with blanket, overcoat,
newspapers, etc. Do not calise sweating.
(c) Fluids: \Vater in small amounts, if victim is conscious,

is helpful.

7. ARTIFiCiAL RESPIRATION ...,
7.01 Rescue is usually the first step. Electric shock, inh;1l;:r-

tion of R"as, and drowninR" ar,e the commonest causes of
stoppage of breathing. Every Plant man should be thoroughly
familiar with the rescue techniques where electricity or gas is
involved, including rescues from manholes, poles and power
wires, as covered in Sections 010,100-011. 010-100-012, and
010-100-013, respectively.

Some of the imrJOrtant points to remember in effecting
rescues are listed below:

(a) Electricity
(1) Cut off current supply, if possible.
(2) Break the contact by separating the VIctIm from

the source of the electrical power, making sure that
in the process you don't expose yourself to contact
with the victim or the source of electricity. Use rubber
gloves, long dry stIcks, dry rope, dry folded cloths and
stand on insulating material, if possible.

(b) Gas
(l) Recognize the danger of explosion.
(2) If in a building, 5hut off both gas :lnd electric

supply.
(3) Ventilate the space thoroughly before attempting

rescue.
(c) Drowning

Unless you are an expert swimmer and trained in life
saving, keep out of the water when rescuing a drowning per·
son. Instead, "Row or throw." (Learn American Red Cross
iife saving and water safety techniques.)

7.02 General Direction.
(a) START AT O~CE AND DO''';'T GIVE UP. There are

many cases on record wherein a person apparently
dead has been revived after several hours of continuous
artificial respiration.
(b) The purpose is to restore natural respiration by main-

taining an alternating decrease and increase in the
expansion of the chest and thereby an adequate air
exchange.
(c) The mouth-to-mouth rescue breathing method is the

Bell System Sti.1ndard for general use. However, in the
rare case where it is impracticable to use this method,
another means of ventilating the lungs should be used.
(d) The only equipment necessary to perform rescue

breathing is carried with you at all times-your hands,
your mouth and your repetitive breathing.

7.03 Additional Related Directionl. (Regardless of method
used.)

(a) Begin artificial respiration immediately.
(b) A mechanical resuscitator operated by a trained per

sori should be used when available.
(c) If assistance is available, have blankets or other suit

able material placed over and under victim.
(d) When breathing starts, keep the victim lying down and

treat for shock (Part 6). .J
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7.04 Mouth-to-Mouth (Rescue Breathing) ~

If there is foreign matter visible in the mouth, wipe it
out Quickly with your fingers or a cloth wrapped around your
fingers.

(a) Tilt the head back so the chin is pointing upward
(Fig. 5). Pull or push the jaw into a jutting-out posi

tion (Fig. 6 and Fig. 7).

Fig. 5

Fig. 6

Fill. 7

These maneuvers should relieve obstruction of the airway
by moving the base of the tongue away from the back of the
throat.
(b) Open your mouth wide and place it tightly over the

victim's mouth. At the same time pinch the victim's
nostrils shut (Fig. 8) or close the nostrils with your
cheek (Fig. 9). An alternative is to close the victim's mouth
and place your mouth over his nose (Fig. 10). Blow into the
victim's mouth or nose. (Air may be blown through the
victim's teeth, even though they may be clenched.)

The first blowing efforts should determine whether or
not obstruction exists. This will be apparent if there is
resistance to your blowing effort and if the victim's chest
fails to rise.

Fig. 8



Fig. 9

Fig. 10

(c) ~emove your mouth, turn your head to the side, and
ltsten for the return rush of air that indicates air ex

change. Repeat the blowing effort.
For an adult, blow vigorously at the rate of about 12

breaths per minute. For a child, take relatively shallow
breaths appropriate for the child's size, at the rate of about
20 per minute.
(d) The rise and fall of the victim's chest wall is the best

indication that you are correctly administering Rescue
Breathir:g. "Keep your eye on the chest wall."
(e) If you are not getting air exchange, recheck the head

a?d jaw position. (Figs, 5, 6 and 7). If you still do not
get aIr exchange, qUIckly turn the victim on his side and
administer several sharp blows between. the shoulder
bla.des for the I?urpose of dislodging any obstructing matter
(FIg. 11). AgaIn sweep your fingers through the victim's
mouth to remove foreign matter.

Those who do not wish to come in contact with the per
son may hold a cloth over the victim's mouth or nose and
breathe through it. The cloth does not greatly affect the
exchange of air.

ISS 3, SECTION 010~ 100·001

7.05 Mouth-lo-Mouth (Rescue Breathing) Technique for
Infants and Small Children

. If foreign matter is visible in the mouth, clean it out
qUlckly as described previously.

(a) Place the child .on his back and use the fingers of
.both hands to 11ft the lower jaw from beneath and

behtnd, so that it juts ~Iut (Fig. 12).
(b) P1':lce your mouth over the child's mouth AND nose
. (Fig. l~), making a relatively leakproof seal. Breathe
Into the chtld, u,i~g "hallow p'l.IIff'1 of air in order to prevent
damage to the chtld s lungs. The breathing rate should be
about 20 per minute. "Keep your eye on the chest wal!."

Fig. 12

Fig. 13

If J:0.u meet resi~tance in your blowing efforts, recheck the~
POSltlO!1 of the Jaw. If the air passages are still blocked,
th~ child should be suspended momentarily by the ankles
(FIg. 14) or inverted over one arm (Fig. 15) and given two
or three sharp pats between the shoulder blades for the
purpose of dislodging any obstructing matter. Check the
mouth for foreign matter and remove it quickly.

Fig. 14
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SECTION 010-100-001

Fig. 18-CompreuioD Phale

Fig. 19--PoaitioD for ExpanlioD Ph....

(d) Release the pressure, avoiding a final thrust, and com~~

mence to rock slowly backward. Place your hands upon
the victim's arm just above his elbows. (Fig. 19.)

Fig. 17-Polition of Operator

(c) Take it easy I Rock forward until the arms are approxi-
mately vertical and allow the weight of the upper part

of your body to exert slow, steady, even pressure down
ward upon the hands. This forces air out of the lungs. Your
elbows should be kept straight and the pressure exerted
almost directly dowmvard on the back. You do not need
much pressure. (Fig. 18.)

~~y
.\ I;iJY

(b) Position of the operator-Kneel on either the right or
left knee at the head of the victim, facing him. Place

your knee at the side of the victim's head close to his fore
arm. Place your other foot near his elbow. If it is more
comfortable, kneel on both knees, one on either side of the
victim's head. Place your hands upon the flat of the victim's
back in such a way that the palms lie just below an imag
inary line running between the armpits. With the tips of
your thumbs just touching, spread your fingers downward
and outward. (Fig. 17.)

Fig. 15

Fig. 16--PolitioD of Victim

,(a) Place the victim in the face-down, prone position. Bend~
his elbows and place his hands one upon the other. Turn

his face to one side, placing the cheek upon the hands.
(Fig. 16.)

7.06 Back Preuure-Arm Lift Metlhod
It is possible that because of the nature of the injury

or other circum,stances, the manual method of artificial respira
tion should be used. It is re-emphasized that mouth-to-mouth
(Rescue Breathing) is the preferred method because of: effec-
tiveness, practicality, speed of application and simplicity. .J
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(e) Draw his arms upward and toward you. Apply just
enough lift to feel resistance and tension at the victim's

shoulders. Do not bend your elbows, and as you rock back
ward the victim's arms will be drawn toward you. Then
lower the arms to the ground. This completes the full cycle.
The arm lift expands the chest by pulling on the c'hest
muscles, arching the back, and relieving the weight on the
chest. The cycle should be repeated 12 times per minute at a
steady rate. The compression and expansion phases should
occupy about equal time with the release periods being of
minimum duration. (Fig. 20.)

Fig. 20-Expanlion Phale .J

8. POISONING BY MOUTH

8.01 "Hurry" is the word to associate with poisoning by
mouth. Give First Aid' without delay. If possible, have

someone call a doctor, poison control center or hospital while
you give First Aid.

8.02 Symptoms~These vary greatly according to the kind
and amount of poisDn taken and the time elapsed.

Many poisons cause no symptoms until absorbed into the sys
tem. Others cause burns in the mouth or abdominal p3,in. There
may be nausea, vomiting, visual disturbances, convulsions,
headache, or deep sleep.

8.03 Firat Aid
(a) When the poiaon il not an adell, alkali, .tryc:hnine, or

kerolene:
(1) Dilute the poison. Quickly administer fluid (milk

and/or water) in large amounts.
(2) Induce vomiting-Strong baking soda solution or

milk of magnesia. Repeat the dilution and induction
of vomiting until fluid is returned clear. If fluid can not
be administered, use fingers or spoon in the mouth to
induce gagging and vomiting.

(3) If the antidote is given on the label, administer it
as directed. If no specific antidote is known,

administer a universal antidote of two parts by volume
of crumbled burnt toast, one part strong teal> and one
part milk of magnesia.

(b) When the poiaon ia an acid:
(1) Dilute the poison. Quickly administer fluid (milk

and/or water).
(2) Do not induce vomiting. Neutralize with weak

alkali (baking soda in water, or milk of magnesia) ;
then give milk, olive oil, or egg white to protect the
digestive. tract lining.
(3) If the antidote is given on the label, administer it

as directed.
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(c) When the poi.on i. an alkali:
(1) Dilute the poison. Quickly administer fluid (milk

and/or water) ..
(2) Do not induce vomiting. Neutralize with weak acid

(vinegar, lemon juice). Follow with milk, olive oil
or egg white.
(3) If the antidote is given on the label, administer it

as directed.
(d) When the poison ia a petroleum product .uch a. kero

sene, lolvents or iDlecticidel:
(1) Dilute the poison. Quickly administer fluid (milk

and/or water).
(2) Vomiting should not be induced.

9. INJURIES TO BONES, JOINTS, AND MUSCLES

9.01 Fractures
(a) De6nition~A break in a bone.

(1) Simple-closed fracture not associated with an open
wound.

(2) Compound--open fracture has wound extending
from the skin to the fracture area.

(3) Comminuted~bone is broken into small pieces. May
be closed or open.

(b) Symptoml-Swelling, tenderness to touch, deformity,
pain on motion, discolora.tion, bleeding.

(c) Fint Aid
(1) For all fractu:res:

(a) Keep broken ends quiet.
(b) Keep joints on each side quiet.
(c) Treat for shock. (Paragraph 6.05)
(d) When in doubt, handle as fracture.
(e) If possible, apply ice bag over painful area.
(f) Do not move before immobilizing. Use splints,

arm sling" newspapers, magazines, etc.
(g) Provide transportation if needed.
(h) Call a doctor.

(2) Additional measures for compound fracture:
(a) Control bleeding.
(b) Apply clean dressing to wound.

9.02 Head Injuriel: Concullion and Fracture of Skull
(a) Important: A concussion is an injury to the brain

caused by a blow to the head and mayor may not
involve a skull fracture. Concussion must be expected in
any accident due to. force. Whether or not the skull is frac
tured is not important compared to the possible injury to
the brain. The primary treatment for both is the same, and
in both cases it il euential to keep the victim as quiet
a. pOllible.
(b) Symptoml~Some or all of the following may be

present:
(1) Evidence of aL blow, head wound, or swelling.
(2) Unconsciousness-total or partial~even if only for

a few seconds after an accident.
(3) Eye pupils unequal in size.
(4) Headache-dizziness.
(5) Paralysis of (~xtremities.

(6) Bleeding from the nose, an ear canal, or the
mouth.

(c) Firat Aid
(1) EXTREMELY IMPORTANT: KEEP THE VIC-

TIM LYING DOWN AND QUIETI
(2) DO NOT GIVE STIMULANTS.
(3) If his face is flushed, elevate his head slightly.
(4) If the victim is un(~onscious, turn his head to

one side.
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(c)

(b)

9.05
(a)

SECTION 010·100·001

(5) Loosen clothing about his neck.
(6) Merely lay a dressing on 1the wound.
(7) Reassure the victim, if conscious.

9.03 Fracture of Neck or Spine
(a) If at all possible, do not move: the victim; summon a

physician to the scene.

(b) Keep the victim flat on his back.
(c) Do not allow his head to tilt forward or sideways.
(d) If transportation is absolutely essential, even for a

few feet, use a firm support such as a shutter, board,
or door.

9.04 Di.location.
(a) Definition.-A dislocation is a displacement of a bone

end from the joint. The surrounding ligaments and
other soft tissu6 always suffer some injury.
(b) Symptom.-Swelling, tenderness to touch, deformity,

pain on motion, discoloration.
(c) First Aid

(1) Keep the aflected part Quiet.
(2) Do not attempt to reposition the dislocated bone.
(3) Obtain medical attention.
(4) Treat for shock. (Paragraph 6.05)
Strain. and Sprain.
Definition»
(l) Strain-A strain is an injury to a tendon or muscle.
(2) Sprain-A sprain may be described as a stretching

or tearing of the ligaments around a joint.
Symptom.
(1) Strain-Pain and stiffness.
(2) Sprain-Pain, swelling, lack of use, discoloration.
First Aid
(1) Strain-

(a) Rest and apply heat.
(b) Rubbing may help.
(c) In severe cases can a doctor.

(2) Sprain-
(a) Elevate the injured member and apply cold

applications.
(b) If ankle is sprain;:d apply bandage over shoe.

Immobilize if transported.
(c) If lower extremities are involved, avoid weight

bearing.
(d) In severe cases see a doctor.
(e) Always have sprains X-rayed.

10. BURNS

10.01 Cau.es: Dry heat, flame, hot metal, hot liquid, steam,
electricity, sunburn, and chemicals.

10.02 Effects: Shock, infection, permanent damage, death.

10.03 Degree. of Burn.
(a) Skin merely reddened-(lst Degree).
(b) Skin blistered-(2nd Degree) ..
(c) Deeper tissue destroyed-(3rd Degree).

10.04 Fint Aid
(a) Thermal Burn.

(1) Extensive area burns, such as those covering the
back or chest area or a large portion of one or more

extremities.
(a) Treat for shock.
(b) Exclude air from the burn by the application of

a thick dressing; if the dressing is sterile it
will assist in the prevention of further contaminaM

tion. Use lint-free materia!'
(c) The dressing should be kept dry.
(d) Do not break blisters.
(e) Transport at once to a doctor or the hospital.
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(2) Small area burns-apply medicated ointment and a
sterile dressing.

(3) Thermal burn of the eye. If pain can be tolerated,
irrigate the eye gently to remove foreign materiaL

Cover the eye with a dry sterile dressing or clean cloth,
and immediately seek medical aid. Do not apply oil or
ointments unless necessary to relieve pain pending
medical care.

(b) Chemiea1 Burn.
(1) Wash away the chemical with large amounts of

water. Then, if specific chemicals for treatment are
indicated on the label, apply them, if available. For
creosote burns, wash with hot water and soap; apply
Creosote Rurn \iVash. (See Section 010-100-010.)
(2) Add or alkali burn of tb.e eye. Quickly irrigate the

eye thoroughly with plain tap water for several
minutes. Remove any particles of the chemical, have
the patient close his eye, place a dressing over the
lid and snugly bandage. Obtain immediate medical
attention.

(c) Sunburn
(1) Mild sunburn-medicated ointment, cold cream,

salad oil or shortening may be applied. Do not use
butter or oleomargarine.
(2) Severe sunburn-obtain medical advice.

11. ILL EFFECTS OF EXCESSIVE HEAT

11.01 Exposure to excessive heat may result in heat exhaus-
tion, heat stroke, and heat cramps, the first-named

being most common. In exhaustion cases, the temperature is
approximately normal; in stroke, it is high. Most likely to be
affected are the aged, the obese, the very young, alcohol addicts,
and those suffering from any disease that impairs the strength
of the entire body.

11.02 Heat Exhaustion
(a) Symptom.-Fatigue, headache, vomiting, nausea. Tem-

perature remains near normal, and unconsciousness is
rare. In severe cases, perspiration is profuse, weakness is
extreme, and the skin is pale and clammy. Heat cramps
may be present. (See Paragraph 11.04.)
(b) First Aid

(1) Provide bed rest.
(2) Every 15 or 20 minutes give a half glass of water

in which a half teaspoonful of salt has been dis M

solved.

11.03 Heat Stroke
(a) Symptom..

(1) Usually begins with a sharp pain in the head and
dizziness, followed almost immediately by unconM

sciousness.
(2) Skin is dry and very hot, face Bushed, breathing

difficult.
(3) Temperature is very high. Pulse is rapid and full.

(b) First Aid
(1) Arrange for medical care without delay.
(2) Move victim to a cool place-indoors if possible

and provide bed rest.
(3) Remove clothing and sponge i:he body with alcohol

or lukewarm water to reduce the body temperature
to a more tolerable level, as indicated by a fulse rate
of 110 per minute or less. Resume sponging i tempera
ture rises again.

(4) When vktim is fully conscious give a half glass of
water in which a half teaspoonful of salt has been

dissolved. Provide covering according to victim's
comfort.

11.04 Heat Cramp.
(a) Symptom.-Pain in abdominal muscles or limbs follow

ing profuse perspiration.
(b) Fir.t Aid

(1) Apply firm, steady pressure to painful part.



(2) Apply warm wet towels to painful part.
(3) Give a half glass of water in which a half tea

spoonful of salt has been dissolved. Repeat several
times at IS-minute intervals.

12. ILL EFFECTS OF EXCESSIVE COLD
12.01 Frostbite: The freezing of a part of the body, usually

the nose, ears, cheeks, fingers, or toes.
(a) Symptoms

(1) Condition may not be evident to victim.
(2) of intense coldness or numbness. Pain in

later subsiding.
(3) Dead white, glossy skin, later changing to yellow.
(4) Blisters may appear.

(b) Firat Aid
(1) Handle a frozen or frostbitten part with the great

est care.
(2) Firm pressure against the part with the warm

hand is helpful, but RUBBING IT WITH! THE
HAND OR SNOW IS DEFINITELY HARMFUL.
(3) If out of doors, cover the frozen part with woolen

material.
(4) Make the victim warm and remove him to a warm

room as soon as possible.
(5) If the frmen part is still cold or numb, rewarm it

by immersing it in lukewarm water, or by wrapping
in hlankets. Do not rub or expose to extreme heat,
such as a hot stove, hot water bottle, heat lamp, etc.,
because excessive heat may increase the damage.
(6) Once fingers or toes are rev/armed, encourage the

victim to exercise them. Do not rlisturb blisters.
12.02 Prolonged Exposure to Cold

(a) Symptoms
(1) General numbness.
(2) Difficulty of movement or staggering.
(3) Drowsiness or failing eyesight.
(4) Unconsciousness in advanced cases.

(b) First Aid
(1) Give artificial respiration if breathing has stopped.
(2) Move the victim to warm room as soon as possible.
(3) Rewarm the victim as rapidly as possible by wrap-

ping him in warm blankets or by immersing him
in a tub of warm, but not hot, water.
(4) When the victim reacts to above First Aid, give

him a hot drink and dry his body thoroughly if
water was used to rewarm him.

13. COMMON EMERCENCIES (Listed alphabetically)

13.01 Apoplexy (Stroke)
(a) Symptoms

(1) Unconsciousness usually occurs.
(2) Loud, heavy breathing.
(3) Slow, strong pulse.
(4) Partial paralysis, indicated in an unconscious person

by lack of muscular tension if one of the extremi
ties is moved.

(b) First Aid
(1) Obtain medical care immediately.
(2) Place the victim on his back, or if breathing is

difficult, place him on his side to allow saliva to
drool from his mouth.
(3) Cover the victim sufficiently to prevent chill,

13.02 Appendiciti.
(a) Symptom.-Abdominal pain, usually generalized in the

beginning, later localized especially in lower right
region; nausea, vomiting, mild fever, and constipation or
diarrhea may be present.
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(b) Firat Aid
(1) Obtain medical attendon without delay.
(2) Do not adminiister laxatives, food, or water.
(3) An ice bag placed OVler the painful area may help

relieve discomfort, but it should be understood
that this merely removes a symptom, and does not
correct the condition.

13.03 Blister.
This paragraph applies only to blood blisters and

water blisters caused by pinching and chafing; see Paragraphs
10.04 and 12.01 for blisters due to burns and fro s t bit e,
respectively.

(a) Firat Aid
(1) Wash thoroughly with soap and warm water, dry,

and apply a small amount of first aid antiseptic to
edge of blister, puncture at this point with a sterilized
needle, or other sharp sterile object and press out
the fluid.
(2) Apply a sterile dressing held in place with a light

bandage.
(3) If the blister has already burst, wash with soap

and water and apply sterile dressing.
(4) Consult a doctor if the blister is very extensive,

or if there is evidenclE: of infection.
13.04 Boils and Stif!1

(a) Firat Aid
(1) Sties and boils in the facial region should be kept

as free a'S possible of all pressure. Boils in other
regions may be covered lightly with compresses satu
rated with the folilowing solution:

1 tablespoonful of Epsom salts
1 pint of warm water

(2) Never squeeze a boi1. If it breaks, however, wipe
away the pus with a sterile pad wet with rubbing

alcohol.
13.05 Bruises and Conhlsions

(a) First Aid
(1) Usually no special care is required,. Apply cold

packs, Use ice when available, and elevate the
injured member to reduce swelling and relieve pain.

13.06 Convulsions in Young Children
(a) Symptoms

(1) Muscle spasms a'1d hvitching of various degrees.
(2) Stupor or sleep may follow spasms.

(b) Firat Aid,
(1) Provide bed rest and quiet. Maintain calm de

meanor in child's presence.
(2) Call a doctor.
(3) Unless directed by a doctor, do not give an enema,

bath, or warm packs.

13.0i' Epileptic Fits
(a) Symptoms

(1) An attack of epilepsy is generally preceded by a
loud cry, and the victim generally falls. This is

followed by unconsciousness accompanied by convul
sive, jerking movements of the muscles.

(b) First Aid
(1) Prevent victim from harming himself by placing

pillow, coat or blanket under his head.
(2) Place folded compress, clean handkerchief, piece of

wood or pleated bandage between his teeth at one
side of his mouth to prevent him from biting his tongue.
Do not obstruct breathing.
(3) Do not restrain convulsive movements or give

stimulant.
(4) When jerking hq..<; ceased, loosen clothing about

the neck, and keep the victim quiet.
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13.08 Eye Injuries
(a) Types-Eye injuries are divided into three groups for

first aid purposes:
(1) Group 1 cases-injury to the eyelids and soft tissue

around the eye.
(2) Group 2 cases-injury to the surface of the eyeball.
(3) Group 3 cases-injury tha.t extends through the

surface of the eye into deeper tissue.
(b) Firat Aid

(1) Group 1 cales-Open wound should be covered with
a sterile dressing and snug bandage. Bruises or

"black eyes" may be given cold applications immediately
after injury, followed by warm applications after swell
ing has been controlled.
(2) Group 2 cales-

(a) If ihjury is due to entry of a chemical, flush
the eye thoroughly and repeatedly with clean

water. Obtain medical attention at once.
(b) If injury is due to entry of a foreign body:

(1) Pull down the lower lid and see if the body
lies on the surface of the lid's lining. If so,

it can be lifted off gently with the corner of a
clean handkerchief or a piece of moist cotton
wrapped around a clean toothpick. (Never use
dry cotton around the eye.)

(2) Grasp the lashes of the upper lid gently
between the thumb and forefinger while the

victim looks upward. Pull the upper lid forward
and down over the lower eyelid. A foreign body
on the lining of the upper lid can be dislodged
and swept away with the tears.
(3) Flush the e~ye with a cool solution. This can

be done w:ith an eyedropper or small bulb
syringe, if available.

(3) Group 3 casel-Lay a sterile compress or clean
cloth over eye, and make no attempt at further

first -aid. Obtain medical care as quickly as possible.
If necessary to transport victim, keep him flat, using
stretcher or substitute.

13.09 Fainting
(a) Firat Aid

(1) Often a person feels faint and can prevent fainting
by lowering his head as though to tie his shoe. If

further care is necessary, treat for shock. (Para
graph 6.05)

13.10 Heart Attack
(a) Symptoms

(1) Chest pain.
(2) Shortness of breath.
(3) Bluish color of lips and fingernails.

(b) Firlt Aid
(1) Keep the victim quiet and as comfortable as

possible.
(2) Obtain medical care at once.

13.11 Hernia (Rupture)
(a) SymptoID...-A protrusion or bulge in any region of the

abdomen from the navel to the crotch.
(b) Firat Aid
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(1) Have the victim lie down and refrain from physical
activity.

(2) If the bulge does not subside, apply cloths saturated
with cold water.

(3) If the above measures fail, have the victim lie on
his abdomen and bring his knees up under his

chest.
(4) Do not attempt to reduce the bulge by pressure.
(5) Send for a doctor.

13.12 Infection
(a) Symptoms-Pain, swelling, redness, heat, pus, red

streaks, tenderness.
(b) Firat Aid

(1) Apply hot solutions (2 level teaspoonfuls of salt per
quart of boiled water). Be sure applications do not

burn the victim.
(2) Keep the victim at rest. Keep the affected part

quiet. Get mediea1 care ... loon aa pOllible.

13.13 Inlulin Reaction
(a) Symptoms-Confused, stuporous, mentally disturbed, or

unconscious condition, with no other apparent reason
for the condition. Diabetics should wear a tag or carry a
r~adily accessible card to identify them; however, the first
alder should search for such identification only in the
presence of a witness.
(b) Firat Aid

(1) Administer any food or drink containing sugar.
(2) Send for a doctor.

13.14 NOlebleed
(a) Firat Aid

(1) Have the victim sit up with his head thrown slightlv
back, breathing through his mouth. Loosen hfs

collar and anything tight around his neck.
(2) Apply cold packs over his nose.
(3) Pressing the nostrils together firmly for 4 or 5

minutes often stops the bleeding and gives oppor
tunity for a clot to form.
(4) Have the victim avoid blowing his nose for a

few hours. If these measures do not stop the
bleeding, a physician is needed at once.

13.15 Plant Poi.oning
(a) Types-Ivy, oak, and sumac. (See Figs. 21, 22, and 23.)
(b) Prevention-Learn to recognize these plants in their

various forms at all seasons of the year and avoid
contact with them at all times. Even the smoke from
burning plants may be harmful; avoid it wherever possible.
(c) Symptoml-After contact with these plants, the skin

becomes red and swollen and itches violently. Soon
small blisters begin to form, which may unite into large
blisters. Frequently these become infected. Fever and
general discomfort may result.

(d) Firat Aid
(1) As soon as possible, wash the exposed part with

soap and water, then sponge it with rubbing alcohol
and apply calamine lotion.
(2) If discomfort continues, one part of Burow's solu

tion diluted with 2S parts of water may be applied
with a compress for 2O-minute periods.



Fig. 21-Poi.on Ivy

Grows as a climbing plant and is found on fences, poles and
trees. Also, grows as a crawling plant and a low shrub. Leaves
are green in spring and summer but turn to brown in fall. All
of the plant, including the roots, is poisonous. The berries.,
when present, are white.

Fig. ZZ-Poilon Oak

Closely related to the ivy plant, similar in appearance and habits
of growth, but with the edges of the leaves more deeply notched.
It is not a tree and is in no way related to the oak family.

ISS 3, SECTION 010 .. 100 ..001

A shrub or small tree which may grow 20 feet high. Distin
guished from the nonpoisonous sumac by its loose, drooping
clusters of berries, which are always white. Leaves are orange
colored in spring, green in summer and orange or russet in the
fall.

13.16 Splinter.
(a) First Aid

(1) If the splintet is near the surface, it may be picked
out. Apply first aid antiseptic to the skin and re

move the splinter with a knife point, needle, or tweezers
that have bt'en sterilized. Induce bleeding.
(2) Apply first aid antiseptic to thE: wound and cover

with clean compress.
(3) If the foreign body is buried deeply, or if the

wound is of iCOnsiderable size, apply first aid anti
septic and a proper dressing. Always see a doctor.

13.17 UncoDlIcioulInelll--CaulIe Unknown
(a) Pouible CaUlell

(1) Asphyxia (See Part 7.)
(2) Shock (See Part 6.)
(3) Poisonihg, including sleeping pills (See Part 8.)
(4) Head Injury (See Paragraph 9.02.)
(5) Heat Stroke (See Paragraph 11.03.)
(6) Heart Attack (See Paragraph 13.10.)
(7) Apoplexy (Stroke) (See p,aragraph 13.01.)
(8) Epilepsy (See Paragraph 13.07.)
(9) Insulin Reaction (Se,e Paragraph 13.13.)
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(b) Firat Aid
(1) Give artificial respiration if the victim is not breath

ing.
(2) Move the victim as little as possible until the cause

of unconsciousness can be determined.
(3) If necessary to prevent the victim from choking

on vomitus, blood, etc., place him on his abdomen,
with his head turned to one side.
(4) Send for a doctor without delay.

14. TRANSPORTATION
14.01 In rendering emergency assistance in serious accident

or illness, there is no greater need for calmness than in
the procedures associated with transportation.

14.02 The objective is to avoid :subjecting the patient to
unnecessary disturbance dur:ing planning, preparation,

and transfer, to prevent injured body parts from twisting,
bending, and shaking. TAKE THE NECESSARY TIME AND
EFFORT TO PROVIDE GOOD TRANSPORTATION. (More
harm is done through improper transportation than through
any other measure associated with ,emergency assistance.)

14.03 If a person must he lifted to safety before a check for
injuries can be made, the body should not be jackknifed.

An attempt should be made to give adequate support to each
extremity, the head and the back, keeping the entire body
in a straight line and maintaining it immobile. One method for
accomplishing this is:

(a) J·Man Hammock Carry-Victim Lying Face Up
Supine

Step 1. All carriers kneel on the knee t-owards the victim's
feet. (See Figs. 24 and 25.)

Step 2. No.1 cradles the victim's head and shoulders with
his top arm, His other arm is placed under the

victim's lower back.
Step 3. No.2 slides his top arm under the victim's back

above No. l's bottom arm, and his other arm just
below the buttocks.
Step 4. No.3 slides his top arm under the victim's thighs

above No. 2'5 bottom arm. His other arm is placed
under the victim's legs below the knees.

Note: The hands of carriers No. I and No.2 should be
placed about halfway under the victim's body at
this stage. (See Fig. :26.)

Fir. 24-Hammock Carry Step l-lPo.ilioD of Bearer.
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Fir· 2S-Hammock Carry-Showing Interlocking Grip

FiB. Z6-Position of Bearers-Read,. to Lift

Step 5. At a signal, the victim is lifted to the carriers'
knees and rested there while the hands are slid

far enough under the victim to allow rotation of the hands
inward to secure an interlocking grip. (See Fig. Zl.)
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Fig. 29--The Blanket Dr...

A

Fir. 3O--lmproviaed Litter

(b) Traction Blanket Lift (S Men and Victim)
Position of victim-supine

Step 1. Pleat a standard army blanket in folds about
1 ft. long and place on the floor just above the

victim's head so that the pleated blanket will "feed
out" from the bottom.
Step 2. Fold back the top pleat so that the man at the

head and the two men at the shoulders can
kneel on the fold.
Step 3. No. 1 takes the position on one or both of his

knees and grasps the victim's head in the standard
manner for applyinRr traction. (See Fig. 31.)

14.05 Persons who may have head injuries, fractures of such
bones as those of the thigh, leg, arm, and pelvis, or

possible back injuries should not be transported in a sitting
position.

14.06 Method. of Tranaportatia>n
(a) Litter (Stretcher)

(1) If no litter is availablle, one may be improvised. Use
a cot or door, or use two poles with a blanket as

shown in Fig. 30; a stron,S sheet, rugs, or coats may be
substituted for the blanket.

Step 6. At the next signal, all carriers stand erect with
the victim. (See Fig. 28.)

Step 7. To lower the victim to the ground, merely reverse
the procedure.

Fir· Z7-PoaitiOll of Bearera-Liftinl: Victim to Knee_

Fir. 28-Ready to Carry

14.04 If the victim must be pulled to safety, he should be
pulled in the direction of the long axis of his body,

not sideways. If available, a blanket or similar object placed
beneath the victim will serve as a drag and lessen the danger
of aggravating any injuries.

(a) Blanket Drag
(1) Place the blanket diagonally beneath the victim.
(2) Cross the arms of the victim over his chest, then

fold the lower end and sides of the blanket over
the victim.
(3) Drag the victim by grasping the end of the blanket

near the victim's head. (See Fig. 29.)
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Fie. 31-Placilll' the 13~lanket under the Victim

Step 4. Nos. 2 and 3 kneei on one or both knees at the
victim's shoulders, placing one hand flat under

his shoulder blade and the other in his armpit. (See
Fig. 32.)

Fie. 32-Holding Victim ag,ainat the Pull of the Blanket

Step S. Nos. 4 and 5 grasp the bottom pleat of the blanket
and pull the blanket under the victim while Nos.

1, 2 and 3 hold the upper portion of the victim's body in
place. (See Fig. 33.)
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Step 6. Roll the blanket tightly at the sides until it fits
the contour of the victim's body. (See Fig. 34.)

Fi•. ~Rolli.a.. EcJtre. Tight17 for Fu-. Grip

Step 7. Nos. 2 and 3 (on opposite sides) grasp the blanket
with the top hands at the victim's shoulder and

the bottom hands at his lower back. Nos. 4 and 5 grasp
blanket with top hands at his hips and lower hands at
his legs (below knees). No.1 remains at his head, holding
slight traction. (See Fig. 35.)



Fig. 35--Blanket Fib Contour of Bod,.

Step 8. At a signal, Nos. 2, 3, 4 a.nd 5 lean back in
opposite directions, using the back muscles and

body weight. This will lift the victim 6 to 8 inches from
the floor so that a litter can be slid underneath him.
Use same procedure for victim in prone position. (See
Fig. 36.)

Fia. 3&-Bearerl Lean Backward and Litter II Placed under
Victim

Fi... 31-Lowerinlr Victim to Litter
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(c) SUlpenlioD Lift
Step 1. The victim lies in a prone position with his hands

under his chin, similar to the position assumed
in artifiCial respiration. (See Fig. 38.)

Fig. 38--Poaition of Victim

Step 2. Carrier 1 kneels on one or both knees at the
victim's head. He carefully slides his hands under

the mid-forearms of the victim until the upturned palms
of his hands rest under the victim's armpits. (See Fig. 39.)

Fig. 39-p1olition 'M Carrier No.1

Step 3. Carriers 2 and 3 grasp the victim's hipbone with
their top hands and his knee cap with their lower

hands. (See Fig. 40.)

Fig. 4o.-Politi;l)D. of Carrierl

Step 4. On signal, all lift together so that the victim is
raised 5 or 6 inches from the floor (just high

enough to slide a litter underneath). (See Fig. 41.)
Note: Care should be taken so that the body is lifted

as a unit. Also>. carriers 2 and 3 should shift the weight
toward carrier 1 when raising the victim.
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Fiar. 41-Liftinar al1ld Pladlll&, of Litter

(d) MANY OTHER METHODS OF TRANSPORTA
TION ARE USEFUL. LEARN FIRST AID AND

KNOW THEM ALL.

14.07 Method. of Tra.u.fer
(a) These include special methods for short-distance trans

fers. the walking assist, manual carries, tI"ansfer by
supporting devices such as stretchers and cots, and transfer
by vehicles.

It is difficult for inexp,erienced people to lift and carry
a person gently. Their efforts may not be well coordinated.
They need careful explanations.
(b) The best device for short~distance transfers is the

stretcher or cot.

Page 16
16 Pag••

It is important to remember that the short-distance
transfer is harmful unless the injured parts are immobilized.
"Splint them where they lie" unless there is urgent danger
in delay.
(c) Unless there is unusual urgency, it is best to wait until

an ambulance is available.
Aside from rare exceptions, the drive should be at mod

erate speeds, with gentle stops and starts, and with observ
ance of all safety rules.

IS. BELL SYSTEM FIRST AID KITS
15.01 Maintenance. The Bell System First Aid Kits contain

standard materials with which first aid work is to be
done on the job. It is, therefore, necessary to become familiar
with their contents, to know where each article should be found,
and to learn the best method of using it. The list of contents
inside each kit shows the proper location of each article. It is
very necessary that a complete supply be kept in the kit at all
times and each article located where it can be found without
delay or confusion. A used article should be replaced as soon
as possible so that a supply will be available for the next
emergency.

15.02 General Precaution•. Use of the first aid kit should be
in accordance with the precautions given during first

aid instruction.

15.03 U.e of Contenh. Most of the articles included in the
first aid kits are placed in individual packages. These

packages have illustrated instructions on them which explain
briefly the uses and methods of handling the articles they
contain.
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t. GENERAL
1.01 With the increasing use of creosote treated poles and

other creosote treated wood products in the telephone
business, it is desirable and necessary that those who have
occasion to handle these materials and may be susceptible
to creosote irritation know and follow simple precautions to
prevent skin irritations which may result from contact of the
skin with the creosote, together with the first aid practices to
follow if irritation does occur.

2. CAUSE OF THE IRRITATION
2.01 In creosote used for treating poles and crossarms for

the Bell System, the amount of tar acids is limited to 10
per cent. or less. In these tar acids there may be present a
small fraction of c1'eosols, phenols and other ethereal bodies with
acid radicals which have a tendency, when brought directly
into contact with the skin of those who are susceptible, to
produce skin irritations, unless preventive measures are adopted.

3. PREVENTIVE MEASURES
3.01 Employees climbing or handling creosoted poles or han-

dling or working on creosoted crossarms where some of
the creosote may be transferred to the skin, as, for example,
while the poles or arms arc new or during hot weather, should
observe the following precautions:

(a) Do not roll up the shirt sleeves.
(b) Wear gloves and keep the neck well covered with collar

or handkerchief.
(c) As far a,,, practicable, keep the legs of the pants or

overalls well down over the ankles.

(d) When direct contact of the skin with creosote is likely,
rub the arms and face well, before starting the work,
with the petroleum jelly supplied for this purpose or
with nseline purchased at a nearby drug store. The
carbolated petrolatum of the standard first aid kits is
not suitable for this purpose and should NOT be used
because of its carbolic acid constituent. As soon as
practicable after completing the work upon which the
coating of the skin with petroleum jelly or vaseline was
required, wipe off the grease with a clean, dry doth and
then wash well with plenty of soap and hot water.

(e) Never rub the eye or wipe perspiration from it with
the hand or shirt sleeve if they have been exposed to
creosote. This is an IMPORTANT precaution and
should be borne in mind whenever working on or with
creosoted wood products.

(f) When there has been direct contact of the skin with
free creosote, wash the part with abundant hot water
and soap, then pour the standard "Creosote Burn Wash"
freely over the exposed skin area. This wash should
NOT BE APPLIED in or near the eye.

(g) If practicable, before lunch and always after the day's
work, when exposure to creosote has occurred. wash
the hands, arms, face and neck with plenty of soap and
hot water. In washing the face, keep the hands away
from the eyes.

(h) Overalls and other articles of clothing which have been
in contact with creosote should be soaked in soapy hot
water and washt~d as soon as practicable.

4. FIRST AID PRACTllCES
4.01 The following are first aid practices to be folIow~d

should there be :indications of skin irritation or an eye
burn from creosote.

(a) Skin Irritations:
(1) Apply the "Creosote Burn Wash" as suggested as

a precautionary measure in Paragraph 3.01-(f),
above.

(2) If the irritation continues for 24 hours or if a large
skin area is affected, obtain a doctor's services.

(b) Eye Burns:
(1) Flush the c::ye with water. To do this, submerge

the eye in a. basin of water and open and dose the
eyelids.

(2) Follow (1) by dropping two or three drop~ of
castor oil illto the eye, using a clean eye-dropper,
or by applying castor oil to the eye with an eye~cup.

(3) Apply an eye bandage and obtain a doctor's services.

© American Telephoaa and Telegraph Com!?any, 1931
Printed in U. S. A.
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1. GENERAL
1.01 This section specifies methods of rescuing an employee

working aloft when, on account of elec.tric shock or for
any other reason, help is required to lower him to the ground.

1.02 In an electric !hoCK accident, quick rescue a:OO. the'
prompt application of artificial respiration, if normal

breathing has stopped, are extremely important. In some cases,
the injured person may remain in contact with the wire lleC3U1e
of his inability to Jet go of the live conductor or due to bis
being unconscious.

1.03 Unless it is definitely known that the cause of the dis-
abitity is not electric shock or that the contact '9irith the

electric supply conductors has been broken, it should be assumed
that an of the wires on the pote are energized with dangerous
voltages. In this event the rescuer should take precaution! as
specified in these instructions to protect himself and his assist
ants from injury due to electric shOCK.

1.04 In at! eases where the employee has received a severe
electric shOCK or is unconscious, have someone call a

physician to the location as soon as praetlcable without delay
ing the rescue. If the victim is COftsclous and. after receiving
first aid can safely be moved, he should be taken where he may
receive the serYices of a physician. In admini.tering first aid and
transporting the victim. follow the recommendations cov~red ~n
the American Red Cross First Aid Text Book and outhned In
Section OIO-lilO-OOl.

1.05 Send iomeone to get the truck. u soon as practicable
if it 13 not near the scene of the accident, as it may

contain useful equipment or it may be needed as an. iusulated
platform to effect the ft;SCUe and to transport the injured
employee.

1.06 In electric shock cases. notify u aoon as practicable,
the power company which operate. the equipment in

volved in the accident.
1.07 If the cause of the disability 11 not electric IhO£k, the

rescue work maybe conducted more deliberately and
without the speed which is essential in electric .hock cues.

1.08 Review this practice and also the Red Cross Fint. Aid
Text Book at interYals 10 that if an accident on a pole

should occur. the rescue work will be handled efiectivei)r•.

z. PLANNING THB IUtSCUB
2.01 Before startins' the rescue, plan quickly, but carefully,

how the operatio,n oan beat be carried out. The moat
uuportant details to be considered &I'e the iollowiug;

'AJ Px:obable cause Ol[ the disability (electric shock, sickness,
~amtwg, e'l.c.). In, a.n elclctdc .hock case determine, if

possible, the :'Ource of the .hock and whethe.l' or not the
contact has been clealred. If the .ource is not apparent or if
the nature of the di811billq- cannot be determined from the
ground, aasume that the mjured penon hal been .hocked
and that the contaClt .till cxiata. and uae the protective
meaaure. applyina to .uch ClIICI.
(b) Rescue materia1l availablle .uch u rope. rubber gloves,

plien, tree prunl~, climber., body belt, safety Itrap.
ladder. (An extension ladder may be uaed, under .ome con-
ditions. to facilitate the removal of the victim.) -
(e) Aasistanta to help handle rope in lowering him from

. pole.
Cd) Position of victim with respect to wca and other

attachments on pole.
(e) Method to be Ulc~d in c14~ariD.g contact between victim

and source of .hock. (Lif:ting him clear, opening switch,
cutting wire•• etc. If ,rires arc: to be cut, conSider possibility
of unsound pole falling due to unbalanced load effect on
the pole.)
(f) Side .of pole to be climbed and position from which

rescue work will be dom!.
(g) Point of attachment for rope to be Wled in lowerlq

the employee.
(h) Need for cutting wires b(!low victim which might inter

fere with rescue ,,,ork and the lowering operations.
(i) Protection of rescuer from electric shock (if pole, rope

or other equipment is wd).
CD Availability of truck to bC!! used (with necessary precau

tions) as an insulated pla~tform, particularly under wet
conditions.

2.02 Employees shouldl become generally familiar with the
types of construction uSled by the electric companie.

that operate in the localities whelre rescue work may be neces
sary 10 that they may be able to estimate the voltages of
different types of clrcuitll.

3. REMOVING EMPLOYEE FROM CONTACT WITH
LIVE CIRCUIT OF LESS THAN 15,000 VOLTS

3.01 In electric shock cases the rescuer should wear rubber
gloves throughout the operations when he will be ex

posed to possible shock. If rubber gloves are not available,
rescue work may be undertaken only if the contact can first be
cleared by availa.ble safe means, such as by the use of a dry
rope, dry board, dry tree pruner, dry ladder, or opening a switch.
Men handling the rescue must keep coot. think clearly, and
avoid impulsive and unsafe operations. Keep in mind the fact
that wet ropes, wet wood and wc~t clothing are not safe insula
tors, and severe shock can be transmitted by them.

@ American Telephone and Te1elraph Company, 194.1
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3.02 When handling wires that may be "hot,"' ute only one
band, In 10 far as prac:ticable, and keep the other hand

and otner pam of the body clear of wire., guys, s.uspension
strana, cable term1nals or oth~!r grounded .tructures.

3.03 If the reaon for the btgh voltage befng on the plant f.
evident, this contact Ilhouid be removed, where prac

tleable to do so, without handling Ule .upply conductors. In
lome cues It may be possible to clear 1:he contact by throwin{f a
dry hand line CiTer the telephone or .upply wee and pulhng
them apart or by pushing theml apart ,rith a ladder, or long dry
stick. Inch a. a tree pruner bandte clr pike pole. Do not 'p.e
greed wood 01' damp sticks In attempting to separate the Wire;
and avoid standing on wet ground anel In water.

3.04 If methods mentioned above cannot be employed and
If rubber gloves are worn, the contact between the

supply wire. and telephone ccmdudof'lJ may be opened by cut·
ting the telephone wires with pUen. A tree pruner with a dry
pull rope may also be used, preferabl;r with rubber gloves, for
thia purpose.

3.05 Under extreme condition&, .e:condary electric circu~ts
may be cut, provided that rubber glove. are worn while

the wires are being cut. Do nelt attempt to cut a primary wire.
3.06 In cutting .upply wires or telephone wires that are

cros(\cd with electric lupply lWes, take a position so
that the cut wirea will not fly back Of' 1tall and injure the rescuer
or other person. Turn the face away or do.e your eyes while
cutting the wire \:0 protect the eyes from the fla.h that may
follow.

4.. REMOVING EMPLOYEE FRC»II CONTACT WITH
UVE CIRCUIT OF MORE THAN 1$,IM VOLTS

4.01 If, in electric .hock cues. the injured employee remaiDl
in contact with either c.ha.raed telephone or power wires

and, in the best judsment of the rescuer, the voltage involved
is aceater than 15,000 volta. the rescuer .hould, for his own pro
tection, secure the aalistance of a qWL1itied employee of the
power company to break the contact or open the switch, before
proceeding with the rescue. Thil precaution is necessary aince
the rUlbber gloves are not designed t() withstand these higher
voltages and the rescuer cannot be IW'e that ropes, tree pruner
handles. ladders and luch equipment that might be used with
rubber gloves are always dry eDoughto provide the degree of
protection required.

S. ASCENDING THE POLE

5.01 Keeping in mind the plan of re,cue as developed in
accordance with Part ;2. procCl~d with the work.

5.02 The rescue rope should be a rope in good condition,
not leas than 3/8 inch in .ize, a:nd lona enough to permit

any available assistanu on the around to lower the victim.
(A larger rope it preferable.)

5.03 Push a loop formed near the end of the rescue rope
under the body belt 3,t the back 10 that it can con

veniently be carried up the pole and !removed when needed.
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5.04 Climb the pole on the .elected .ide and get into proper
pOlition to work.

5.OS While aloft, exercise every pr~ution to avoid contact
with telephone wire., suspension strand, cable guys and

other equipment. a. well a. contact with the body of the victim.
unless it is dearly evident that the contact witb the "hot" wire
has been broken.

5.06 If necessary, in order to facilitate lowering the victim,
cut those telephone wire. which would interfere. It is

allSumed, of coune, that no wiret will be cut which, in the plan
ning of the rescue, it was concluded would be likely to cause the
Dole to fall. In cutting the telephone wires, exercise care to
avoici. droppmg them on persons below. Be careful also that no
projecting ends are left which .:n.i&ht injure the victim whl1e he
is being lowered.

6. REMOVING EMPLOYEE FROM CONTACT WIT~

WXRES AND LOWERING HIM

6.01 Pass the rescue rope oyer a crossarm or other attach·
ment of suitable strength located above the employee.

If working alone, take one complete turn of the rope around
the crossarm or other fixture, so as to provide lome snubbina
action to assist in holding the victim'. weight.

6.02 Avoid direct contact with the victim until he is clear of
the wires or other equipment that may be charged.

When practicable double back the end of the rope on itself and
place the double rope end around the victim', body under the
arms, a.nd tie it either at the front or back with a bowline knot.
(See Section 081-510-201.) However. time should not he taken
to douhle the end of the rope if it delays the rescue.

6.03 If it will facilitate the re.cue, PUI the rope through the
D rings of the victim's body belt and tie the rope

securely, preferably in front. If the rope i. attached to his belt,.
exercise care in handling him so that the belt will not slip over
his shoulders or down over his hips and cause~o fall. If
necessary to move the employee to facilitate attachmg the rope,
this may be done by pulling on his safety strap.

6.04 After the rope has belen secured to the victim by either
of the methods described in Paragraphs 6.02 and 6.03,

Dull him toward the pole by means of the rope or both the rope
and the safety strap. If help is available on the ground, theae
assistants should be guided by the rescue" un the pole.

6.05 When the preparations for lowering have been com
pleted, unsnap or cut the employee's safety strap and

lower him to the ground, guiding him when necessary, so that
he will clear attachments on the way down.

7. ARTIFICIAL RESPIRATION AND OTHER FIRST AID

7.01 Immediately upon the victim's reaching the ground,
remove the rope or body belt from his chest, so that it

will not interfere with his breathing.
7.02 If normal breathing has stopped, apply artificial respira

tion immediately and such other first aid as may be
necessary, in accordance with the recommendations of the
American Red Cross First Aid Text Book.
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L caMERAL
1.01 Thi. .ection .pecifies methoda of rescuing a penOD

who is in contact with a live wire that is on the KToUI:.d
• at any location other than on a pol~

1.02 In an electric .hock accident, quick rucue and th.
prompt application of artificial rupiration, if normal

breathing hu atopped, are extremely important. In lome cues
the injured penon may remain in contact with the wire beeaule
en hiJ inabilit;r to let go of the liTe conductor or due to bia
lIleina uncon.C101a.

1.03 An attempt to rt~~cue a penon from contact with •
lin wire is dangerou. for anyone who dou not under·

• tand how to proceed. beeau.e of the fact that the electric cur·
rent may be carried through the body of the "ctim to the
faeuer, or the live wire may come in contact with the reacuer
or othu penon and .hock him, unle.. proper precautioQl aTe
takea.

1.04 If an nncon.ciou. penon iJ in contact with I. wire alld
it I. not definitelr known that the wire hu been de-

eIllerJized....ame that it 11 • lin circuit, in proceeding to clear
Idm from con.taet with the wire.

1.05 In a.ll callel where the nctun I.J nnconJJciotU. call t1
physician to the location U loon at practicable, with

gilt delaying the re.cue, After the Tictim baa been remoTed from
tJ~(l contact, apply luch firat aid treatment a. may be nccellary
1I~ accordance with the recommendations of the American Red
Cross First Aid Tcxt Book and outlincd in Section 010-100-001.

1.06 Notify as 500n as practicable the power company whien
O~lerate. the equipment in ..olnd in the aceldent,

1.07 Review thio: practiice and also the Red Cross Fint Ai'!
Text Book at intervals, so that if it should become

.e<:t!lllary to re3cue a person ic contact with a lh'e wire on the
i~ound, the rescue work will be ha,odled promptly and lafdy.

L PLANNING THE RESCUE
2.01 Before .tarting the re.cue, con.ider quickly but ure

fully. how the op1eration can bellt be carried out. Th.
_ott important details to be consiidered are a. foUo..... :

(a) Po.llion of the injured ~etlon with respect to the coa-
ductor. HiJ po.ition will influence the method to b4

employed in elanng the contnct, that la. whether to cut the
wire, pull the wire de:u of thlll Tictim, roll him. elf the win
or lift him clear of th.• win.
(b) Preaence of a nearby 'lIlritcb by Me&DJ of wWch the

wire may be dCeJllUaind.
(c) Relcue equipment anilable. nch .. rubber alan.,

rubber footwear. plien. ,tiry rope, tree pruner, 10118'
handled ahoTel, dry board. dry ladder, trianauIar bandage,
or other non-conducd~ material that could be wed '0«'
C11ttinll or moving the wire or mo'fina the "lctim.
(d) Dependable u.atanu.
(e) Probable voltago of drcu:it. (See ParaiT&ph •.01)
(0 Preseoce of by.tal:1den. H: may be nec:ella.ry to modify

the releue method. 10 that by.tanderl will not be m
jur«i by the eneriUe.jl wire while it is beiJ1il handled.

2.02 Men handling the ruct1f! mu.t keep cool, think clearly
and avoid impu1Jin and unsafe operation.. Keep 11'1

B:liJ:ld the fact that wet wpe., wet wood and wet clothing are
Dot 1'000 insulators and Ilenre Ihoclu can be tranamitted tt)'
them. AYoid .tanding on -.,et gT01I::nd and in water,

2.03 Employee. IIhot11d1 become il'cneraUy familiar with th~

typea of con.traction u.c~ by the electrk comDaoi~
that operate in the localitiit' whet"e rellcue wone: may be necel
• ...,., .0 that they may be !lble to eltim&tte the 'ro1tage. of diff.....
eat type" o~ circ':ltltl.

© American Telephone and Telegraph Company, 1944
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l. FREEING PERSON FRIOM CONTACT WITH LlV..
WIRE OF LESS THAN 111M VOLTS

3.01 In re.euing 1& penon who is in contact with .. the wir <,
always wear rubber IirloYe', ij1 anilable. If rubber foot

wear ia available, wear it, a1J().

1.02 If rubber .~ .....YaJ)ahl1e, with or without rubbe:
footwear, proceed in IlccordaIlce with one of tht fo11ow

.... :method. which are li.ted iin their order ofpre£erenc@:
(l) Pull the wire clear of the: Ticdm by Olean. of a rope, (.,~

push it clear with a tree pruner, board or l...dder.
(2) Cut the live wire (lr!. both lidell of the ~jctirn b)'

mean9 of pliers or a tree pruner, or on the remaininl
.ide if it i~ broken. In cutting the wire, dale the eyt:s or
turn the head away 110 that the eyes will not be exposed to
the flash. Warn bystanders to keep cleu 10 that they will
not be injured by the CIUU of the wire after it hu beeu
cut. In many kindl of elclctric drcuitl, iuch u .erie!" ~tree':

lighting circuit., voltage Dlay remain on the wire. ",her they
have bel':o cut at one platt.:, If practicable, and if it will Qot
delay the rellcue operation., hold the wire down by mean.
of a board or tool ha.ndle~ before it is cut 10 that the wire
end. will be under controL
(3) Ron the victim off the wire. Oblcnc the wire dosely

10 a. to aToid accidental contact. with it and p!"cvent
the end. from hitting bysltanden.
(4) Uft the Yictim off the: wire.

3.03 If ra.bbw .10.......... Dot ................ e:xtreme care m1Ut
be exerdled to avoid direct contact with the body of

the penon or with the live drewt. Ule one of the fol1owbla
••thadl which are liated in their order of preference:

(1) Pull the 1If1re dear of the Yictim by mean. of J. ..,.
rope, provided that it appear I that the wire can eully

be freed. A dry tree pruner may 11.110 be u.ed in pulling the
wire or cutting it clear. Do not nnder nny circum.tance.
ute II wet rope or other wet materiall that may come in
cont~ct with the Uve wir~ or the! body olf the victim.
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(2) If the Uve wire cannot be freed readily by ptt1li!l8' it
clear, .Up • dry rope or other ~ material under the

Ihoulder or other part of the Yictim I body and roll him
ar lift him off the wire. A dry board, ladder, or dry ltiek
may be uled to a..iat in puhing the rope under hil body.
(3) If th~ victim'. clothing i. wet, do not touch it under

any circumltancel unlel' rubber stoTel arc bel..
YOrD. If bil clothing II dry, it may be touched only if oUlier
dry l.o.Julatiq material ia not avai1&ble. Before Il'upiiq
Uky portion of the viCtim'1 clothiq, touch it liabt1y to DUU&:C
81l~e there it no Tolta&o in it. Preferably ltand on a dry
board or otber m.u1ating material "hill m contact with 1t.he
dothina'. Remember that under wet weather conditic»u
m:treme care mu.t b. used to avoid Iboclu we.. rubbu
alon. and rubber footwear or the equhalClJlt are and.

.. FREEING PI.RSOH FROM conACT WITH LI"
WIRE OF MORB. THA.K 1... VOLTS

4.01 If the Tictim i. ill contact with a lin wire and in tlb.e
beat judgment of the relcuer, the Tolta&e iJ in uceal of

15000 "oltl, the re.cuer .bould, for hit own protection, .ettll'l
thre aui,tance of a qualified employee of the power complll1l1
to break the contact before proceediq with the rClcaCl. n....
precaution ia neceuary .inee the rubber alont are not dea~e4
to withltand these higher Toltare. and the re.cuer cannot be
Ive that ropel, tree pruner handlea, ladden and luch equlp
.ent that might be used with rubber ,10Tea are alwan dfJ'
IIDouah to proTide the deKTte of protection required.

.. AJtTIFICL\L R&SPIRA.TIO• .AJID OTHER FIRIT AID
5.01 If normal breathlnrr hal .topped, appl)' arti6daJ feapl.

ration immediately after the relcue. Follow the methcldl
cd applyinlit artificial reapiration, treatiq buru, treatlna
phYlical .hock, or living other 6rd aid recommuded i.D tlM
Aaerlcu Ked Croel Flr.t AJ4 Tut Book.
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1. GENERAL

1.01 This section covers the use, general han-
dling precautions, care and maintenance

of standard Bell System screwdrivers and the
screwdriver bit.

1.05 The screwdrivers provided for use in the
Bell System are high-grade tools. The

blade tips are specially ground to fit the screws
ordinarily used in telephone work. The B, C, D
and E screwdrivers consist of fluted transparent
amber-colored plastic handles pressed on the
tangs which are forged in one piece with the heat
treated alloy steel blades. These screwdrivers
may be furnished with a 4- or 6-fluted plastic
handle.

1.06 Screwdrivers are intended for use in turn
ing screws and not for use as drills, chisels

or pinch bars.

2. B SCREWDRIVER~

2.01 Fig. 1 illustrates the B screwdriver and
indicates the condition in which screw

drivers of this type shall be maintained for safe
and satisfactory service. This screwdriver is
furnished in three sizes as shown in the table in
Paragraph 2.02. It is for general use with cross
recessed head screws of the Phillips type.

TYPE B

1.02 This section is reissued to cover the plastic-
handled Phillips Type B screwdriver and

the C, D and E screwdrivers with tougher and
longer life blades and plastic handles. Since this
reissue covers a general revision, arrows ordi
narily used to indicate changes have been omitted.

1.03 The C, D and E screwdrivers replace the
previous standard 3- and 6-inch cabinet,

H cabinet, and 4- and 5-inch regular wood-han
dled screwdrivers. The use and maintenance of
the wood-handled screwdrivers still used in the
field are the same as covered herein.

"'::>Butt end and sides of
~ handle shall be smooth.

Shank shalll be tight in handle

Shank shall be straight

1.04 Screwdrivers that are designed for special
purposes such as offset screwdrivers, cord

repair, etc, should be replaced when they become
worn or defective. Fig. 1

© American Telephone and Telegraph Company, 1961
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Center line of shank
out of line with center

- line of screw.

• Tip slips out of slot,
• wood and slot

. marred.

Fig. 3

.--- Width of blade tip
,r too large.

TYPE C TYPE 0 TYPE E
Butt end and sides of handle shall be smooth,

..<'II!rn1Mlfl''---Butt End

Fig. 2

Size d' .---Flat I
Surface

Edge_ ~

--- -Slade SizeCorner
Thlcknes5-~_41-.c-.....- Width

Shank shall be tight in handle.

~
Shank shall be straight.

:,.... Corners of blade tip shall be
square and unchipped.

Thickness and width of blade tip
shall correspond to the dimensions
given in part g,

Bottom of blade tip shall be square
and unchipped.

3.03 Figs. 3 through 7 illustrate what is likely
to occur if a screwdriver is not maintained

in good condition, is of the wrong size, or is im
properly used. These conditions promote neither
safety nor satisfactory workmanship. Also,
screws with damaged slots are difficult to remove.

SIZE OVER-ALL LIENGTH SIIZE OF SCREW
No. In. No.

1 7 4 and smaller
2 8 5 to 9
3 11 10 to 16

SIZE OVER·ALL·LENC;THS SIZE OF SCREW

...!!!! ...!!!:.. ____1"_,__ No.

C 3 6-7/8 4to 6
C 6 9-7/8 5 to 8
D 3 16-1/2 5 to 10
E 4 8-5/16 5 to 12
E 5 10-1/2 14 to 18

2.03 It is not feasible to repoint the blade tip of
the B screwdriver in the field since it is

formed of curved surfaces which cannot be
restored readily by flUng. Careful storage and
use of this screwdriver by squaring the blade tip
in the cross-recessed slots of the proper size
screws will result in its maximum safe and
efficient usage. When the blade tip becomes
inefficient or hazardous by wear or defect, it
should be marked defective and exchanged for
one in good condition.

3.02 The following is a table of the sizes of C,
D and E screwdrivers, their over-all

lengths, and the range of sizes of screws that are
accommodated by each screwdriver. Select the
proper size of screwdrivler for each size of screw.
Wherever practicable, select the D or E type
screwdriver for turning in wood screws.

2.02 The following is a table of the sizes of
B screwdrivers, their over-all lengths, and

the sizes of screws that are accommodated by
each screwdriver. Select the proper size of screw
driver for each type of screw.

3. C, D AN D E SCREWDR.IVERS

3.01 Fig. 2 illustrates the C, D and E screw-
drivers and indicates the condition in

which screwdrivers of these types should be
maintained for safe and satisfactory service.
These screwdrivers are furnished in three types
designated C, D and E in the sizes as shown in the
table in Paragraph 3.02. The two C screwdrivers
are for light duty on small screws used princi
pally in apparatus assemblies. The two E screw
drivers are for general use on the larger wood
and machine screws used in making plant attach
ments. The D screwdriver is a combination of
features of the C and E types for use on an
intermediate range of screw sizes.
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Fig. 4

Sent shank throws screw out of line, caUSing point to break out of hole.

Rounded tip
Raises out of slot

§q~;;~~ Slot damaged.

Tip of blade straight
but not square.

-f~"'_"--- Turns out of slot, wood
and slot marred.

Fig. 7

---------- 4.03 The blade tip of this screwdriver shall be
repointed, when required, in accordance

with Part 9 of this Section.

4.02 The sizes of screws recommended for use
with the screwdriver bit range from No. 14

through No. 18.

4. SCREWDRIVER BIIT

4.01 The screwdriver bjlt, illustrated in Fig. 8,
is provided :for use where a considerable

number of the larger scrl3WS are to be placed or
removed and a brace is a.vailable.

Broken tip concentrates
stresses in remaining
portion of the blade.
This may bring about
breakage of other side
ofnp.

Slot damaged

Fig. 5

Screwdriver Bit

Too thin a tip, comers
turn over and then
tip slips out of slot

Fig. 6

Tip too thick, does
not seat properly
in slot. Top of
screw head may
be shea red off

Fig. 8

5. OFFSET SCREWDRIVER

5.01 The offset screwdriver, illustrated in
Fig. 9, has ei.ther one or two blades which

project at a right angle to the handle or shank.
The angles, however, that are listed in the Bell
System Practices for the various types of offset
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screwdrivers are determined by- the angle formed
by the face of the blade and the handle (Fig. 9
iilustrates a 90° offset screwdriver)..

OFFSET SCREWDRIVER

or Shank

6.03 Turn the screw, keeping the center line of
the screwdriver in line with the center line

of the screw. Hold the tip of the blade squarely
against the bottom of the screw slot in order to
prevent damaging the screw. Use two hands when
starting screws, one on the handle of the screw
driver to do the turning and the other on the
blade to steady it on the screw. Avoid injury by
keeping thehead and arms in such a position that
they will not be struck with the tip should the
screwdriver slip. Remember that the tip of the
blade will have the greatest tendency to slip out
of the screw slot just before each turn is com
pleted, especially the last turn.

6. USING SCREWDRIVER~5

• Use this table for outside attaehments.

6.05 When using an offset screwdrivery the tip
of the blade should rest flush with the

bottom of the slot in the screw. If room permits,
apply pressure on the shank or handle directly
above the screw in order to hold the tip of the
blade firmly in place while the pressure is applied
for the swinging motion. If there is not enough
spaCle to apply the pressure directly over the
screw it should be applied to the handle as near
as possible to the screw head.

Caution: Care should be taken while using
offset screwdrivers so as not to injure the
fingers or hand or burr the head of the screw
by the blade slipping out of the slot of the
8crew.

6.04 When turning screws in hard wood, lubri-
cate the threads with a small amount of

soap or beeswax, taking care, particularly in hot
weather, that the lubricant does not enter the
slot of the screw or coat the screwdriver tip. It is
difficult to keep the tip of the screwdriver engaged
with the screw slot if either the blade or the slot
is lubricated. Such a condition may be the cause
of an accident and, therefore, if lubricant is
found at these points it shall be removed before
turning the screw.

6.06 When the swinging space of the offset
screwdriver is limited, it may be necessary

to reverse the ends of the screwdriver after each
swing. If the screw cannot be turned in this
manner, two offset screwdrivers with blades at
different angles may be used.

SIZE OF
DRILL POINT

1/16 Inch
3/32 Inch
1/8 Inch

11/64 Inch

I"Keep center line of screw driver
In line with center line of screw.

~~~

No.6
No. 8 to No. 10
No. 12 to No. 14
No. 18

SIZE OF WOOD SCREW

HARDWOOD

No.6
No. 8 to No. 10
No. 12 to No. 18

6.02 After lead hole has been drilled insert the
screw and start it by holding it and the

screwdriver in position as shown in Fig. 10.

Hold tip of blade sqU<lrely
against bottom of slol

00 not let comer of blade
project beyond end of slot.

6.01 In general, a lead hole will not be required
for starting the smaller sizes of screws in

soft wood. Lead holes of the following sizes shall
be made for the larger size8 of screws where
such holes are not already :3Lvailable. An auto
matic drill or a hand drill equipped with twist
drills has been found satisfactory for this work.
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7. INSPECTION OF SCREWDRIVERS

7.01 Each employee, on receipt of and at fre-
quent intervalS thereafter, shall make an

inspection of the screwdriver in accordance with
Paragraph 7.04, in order to determine whether
any fault has developed.

7.02 Each employee shall at all times assume
the responsibility of determining that the

screwdriver is in good condition and that its
appearance does not indicate injury or defects
sufficient to impair its usefulness.

7.03 Screwdrivers shall be check inspected peri
odically and the employee performing this

work shall see that all instructions contained
herein are complied with.

7.04 Screwdrivers should be examined to deter
mine their condition as suggested below.

In connection with the inspection of screwdrivers
the important conditions to look for are:

(a) *Handle broken, split, cracked or rough on
sides or butt end.

(b) Blade loose in handle.

(c) Blade broken.

(d) Soft tip (temper destroyed).

(e) **Blade bent. (See Part 10.)

(f) **Point of tip chipped, worn or improperly
shaped. (See Part 9.)

*The plastic handles are tough and resist
ant to breakage, splitting and cracking.
However, any roughness on the handle
may be made smooth by sanding so as to
avoid irritation to the hand.

**When conditions (e) and (f) are found
they shall be corrected in accordance
with Parts 9 and 10. A screwdriver with
an improperly shaped tip that cannot be
readily sharpened in the field, or one with
the blade excessively bent, shall be ex
changed for one in good condition.

7.05 If any of the conditions under (a), (b), (c)
or (d) are found to exist or if the condition

of the screwdriver is such that there is any doubt

ISS 2, SECTION 075-160-301

as to its servicea.bility, it should be marked
defective and exchanged at once for one in good
condition in accordance with the established
routine.

8. STORING SCRE~/DRIVERS

8.01 New screwdrivers shall be left in the
original package until required. Screw

drivers which have been issued should be placed
in a locker or container provided for the purpose
when not in use. Never place a screwdriver in
such a position on shelv~:!s that persons passing
by are likely to scratch themselves on the pro
truding tip or, in such a way that the screwdriver
may roll off and create a hazardous condition or
strike someone. Screwdrivers shall be kept in tool
rolls or other approved carrying cases or sus
pended from brackets provided in the compart
ments of a truck for this purpose when not in use.
When suspended from brackets, screwdrivers
shall be stored with blade downward.

9. REPOINTING C, 0 AND E SCREWDRIVER BLADES

9.01 The screwdriver blade tip shall be kept
properly shaped at all times. The follow

ing method has been found satisfactory for
repointing the tip:

(a) Select one of the types of files provided for
sharpening tools. If the teeth of the file

are clogged, clean them before using the file.
This can be readily done with the standard
carding brush or by pushing the end of a copper
strip (a small piece of copper strip of the
ground wire clamp is suitable) across the file
in line with the cutting edges of the teeth.

(b) Select such a location for performing the
work that the elbows will be level with

the obj ect to be filed. A flat surface should be
sought as this ca.n be used as a guide in deter
mining whether the file is being pushed
straight across the obj ect.

(c) For squaring the tip of the blade, hold the
screwdriver blade at a right angle to a

flat surface (floor of truck, top of box or
workbench) using index finger to steady it, as
shown in Fig. 11.
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Fig. 11

Place the file parallel with the flat surface and
at a slight angle (approximately 20 to 30
degrees) to the center line of the surface to be
filed. Grasp the file securely so that it can be
easily steadied and its movement controlled at
all times. Move the file forward and parallel
to the flat surface, applying sufficient pressure
for the teeth to grasp the metal. The pressure
should be evenly distributed and maintained
throughout the forwa:rd stroke. On the return
stroke, the file should be held slightly above
the surface being filed in order not to dull the
cutting teeth. Continue filing until broken,
chipped or rounded edges have been removed.

(d) With the screwdriver and file held in a
position similar to that illustrated in

Fig. 12, dress down the edges of the tip, restor
ing the width of the point to its original size
as closely as practicable.

Fig. 12

Page 6

(e) With the screwdriver and file held as
shown in Fig. 13, file the entire broad flat

face of the tip until the following dimensions,
with regard to thickness of point, are obtained.
The slots of the screws listed in the following
table may be used as gauges for determining
the thickness of the point desired. This method
of gauging is only an approximation of the
dimensions given, so that when screws having
smaller slots than those used for gauging are
encountered they shall be adopted as the
gauges.

SIZE OF
FLAT HEAD SCREW

~'RIVER POINT DIMENSIONS
SLOT TO BE USED

TYPE SIZE THICKNESS WIDTH AS GAUGE----
C 3 in. .025 in. 3/16 in. No. 4 Wood

Screw
C 6 in. .028 in. 3/16 in. No. 5 Machine

Screw
D 8 in. .029 in. 1/4 in. No. 5 Wood

Screw
E 4l in. .031 in. 1/4 in. No. 6 Wood

Screw
E 5 in. .043 in. 7/16 in. No. 14 Galv.

Wood Screw
Screwdriver

Bit .043 in. 3/8 in. No. 14 Galv.
Wood Screw

Fig. 13

9.02 Never use an emery wheel for repointing a
screwdriver blade. Heat generated by its

use may destroy the blade temper.



10. STRAIGHTENING SCREWDRIVER SHANK AND
BLADE

10.01 The shank and tip of a screwdriver blade
shall be kept straight. If the blade is bent

and a vise is not available, straighten it by plac
ing the bent portion on a solid flat surface with
the tip and the portion of the shank near the
handle resting on the flat surface. With the
screwdriver in this position, strike the curved
section near the handle lightly with a hammer.
Repeat, striking a little ahead of the last blow
until the tip is reached. These operations should
be followed until the shank is flush with the flat
surface. Blades bent excessively shall not be
straightened.

10.02 To straighten a bent shank and blade
with a vise available, place the shank of

the screwdriver in the vise in a horizontal posi
tion. The point where the bend starts should be
just outside the jaws of the vise. The shank
should be parallel with the top of the workbench
on which the vise is mounted. Apply pressure at
the handle or shank in a direction that will tend
to straighten out the bent portion. If the bent
portion is such that one operation does not
entirely straighten the shank, reposition the
screwdriver in the vise as the portion nearest the
vise becomes straight. Continue in this manner
until the entire shank is straight.

ISS 2, SECTION 075-160-301

11. PRECAUTIONS

11.01 Do not use a screwdriver as a drill, chisel
or pinch bar.

11.02 Do not stick a screwdriver in either the
flame of a furnace or torch, or a pot of hot

solder, as this will destroy the temper of the tool.
Never use a screwdriver as a substitute for a
soldering copper.

11.03 Use the size of screwdriver with the sizes
of screws for which it is intended.

11.04 Do not use a screwdriver with broken,
chipped or rounded tip.

11.05 Do not carry screwdrivers in pocket where
injury may result through exposure of the

tip of the blade.

11.06 Do not use screws with damaged slots.
Burred screw slots often cause the screw

driver to slip, resulting in accidents.

11.07 Do not work with the screwdriver in such
a position that if it slips it will cause

injury, particularly in the area of the hands, face
or eyes. If it is necei3sary to hold small obj ects in
which screws are to be placed or from which they
are to be removed, the hand should be kept away
from the back of the object so that it will not be
struck if the screwdriver slips. This can usually
be accomplished by placing the obj ect against
some supporting surface--avoid holding small
objects in the palm of the hand.
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SECTION 080·115·101

B AUTOMATIC DRILL

Fig. 1 - B Automatic Drill

1.00 INTRODUCTION

This section tells how to use and take care
of B Automatic Drill, Speeification AT-7137
(Fig. 1).

2.00 GENERAL

2.01 The B Automatic Drill i:3 a push-type drill.
It is used with drill points suitable for

drilling small holes in Hght metal or wood. The
handle serves as a magazine for ten drill points.

2.02 Drill points furnished with the B Auto
matic Drill are listed in Table A.

2.03 Drill points of other sizes may be ordered
separately.

3.00 OPERATION

3.01 To remove a drill point from magazine:

1. Loosen magazine locking nut, allowing
magazines to slide down cylinder.

2. Remove desired drill point.

3. Slide magazine to its original position and
tighten locking nut.

3.02 To insert drill point:

1. Grasp cylinder of the drill in palm of hand
with thumb against back of chuck sleeve.

2. Slide chuck sleeve forward past end of
chuck body.

TABLE A

DRILL POINTS

Quantity ~;ixe
Intended

Remarks
Use

2 1/16" Wood
Straight-fluted carbon steel drills,

2 3/32" Wood
suitable for drilling wood.

2 11/64" Wood

2 No. 33 Metal Carbon or alloy steel twist drills
2 No. 30 Metal suitable for light metal drilling.
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3. Insert drill point in chuck and release
chuck body.

3.03 Rotary action of the drill is created by the
forward stroke, or push, of the handle.

4.00 PRECAUTIONARY MEASURES

ISS 1, SECTION 08()..115·1 01

• Mark the location to be drilled and remove
apparatus beifore drilling holes.

• Start guide holes with a center punch when
metal is being drililed.

• Use only enough pressure to operate the
drill. (This is particularly important when
using the small 1/16-inch drill point.)

Observe the following precautiol:ls to
prevent accidents, and damage to tools
or materials.

• Hold drill at right angle to surface being
drilled.

• Keep both hands behind the drill ]point
during operation.

• Use suitable eye protection when drill is
used above eye level.

• Remove drill point from the chuck when
not in use.

• Do not use drill points that are bent.

5.00 MAINTENANC:E

5.01 Keep the automat:ic drill well lubricated
with light-weight lubricating oil, applied

through the cylindeir oil hole.

5.02 The automatic drill should operate freely
without bind or excessive play in parts.
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SECTION 080-120-101
Issue 1, May, 1959

AT&TCo Standard

1.00 INTRODUCTION

This section describes the proper grounding
of portable electric power tools and methods of
obtaining effective grounds.

2.00 GENERAL

2.01 The grounding of portable electric tools
protects the operator from electric shock

caused by insulation breakdown on current-carry
ing parts within the tool housing. Grounding
prevents the appearance of voltage on the frame
of the tool.

Note: Tools operated from ungrounded port
able electric generators (circuit isolated from
ground) do not require grounding.

2.02 Grounding, as described in this section, is
accomplished by a third conductor used to

connect the tool housing to the local power ground-

m.__~_

ing system or to other equivalent grounds such as
a cold water pipe.

2.03 Permission should be obtained from the
property owner or an authorized person

before connecting power tool to outlet receptacles
on a customer's premises.

3.00 CAUTIONS

3.01 Use only electric tools provided by the tele
phone company.

3.02 Electric power tools should always be
grounded except as noted in 2.01. Take

special care to ensure that this grounding is
adequate (see Parts 4 and 5).

© American Telephone and Telegraph Company, 1959
Printed in U. S. A. Page 1
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3.03 Before connecting a tool to a power supply,
check the apparatus plate on the tool to be

certain that the proper voltage and type of current
(ac or de) is available.

3.04 Replacement cords should have equal or
larger gauge wire than the original cord.

3.05 All cords assembled or repaired locally
should be tested for continuity of the

grounding conductor before connecting the tool to
a power supply. Periodic testing of the grounding
conductor should be followed in accordance with
local procedures.

3.06 Make certain that the grounding connec
tions do not become disengaged during the

operation of the tool.

4.00 PROVISIONS FOR GROUNDING

Nlote: The earlier-type plugs may continue to
be used until replacement is necessary at
which time the standard plug should be used.
See Fig. 3 for typical cord make-up.

4.04 Extension cords are required for connect-
ing power tools to outlet receptacles located

away from the work area. This is a 30-foot cord,
with JlS-gauge conductors, having a standard plug
at one end and a standard connector at the other.

Caution: The C extension cord (Fig. 3) should
not be used with portable electric tools 10here
conductors of a larger size are required, such
as l/2-inch electric drills and electric solder
ing pots.

4.05 The pigtail grounding terminal on adapters
or attachment plugs should be connected to

a suitable conductor. As shown in Fig. 4, 14-gauge
ground wire or the B or C grounding cord will be
satisfactory.

4.01 The adapters shown in Fig. 1 permit con
nections when the outlet receptacle is not

the same type as the plug.

4.02 All electric power tools except lamps and
soldering coppers should be equipped with

a 3-conductor cord which terminates in a 3-blade
plug (see Fig. 2). Lamps and soldering coppers do
not require grounding.

4.03 The 3-blade standard plug supersedes two
other types of plugs: 3-blade crowfoot and

the 2-blade parallel with an external attached pig
tail grounding wire.

Page 2
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PAR ALLE L
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ISS 1, SECTION 080..120..101

CROWFOOT RECEPTACLE

STANDARD-TO-CROWFOOT AD.APTER

La
STANDARD PLUG AND CORD

Lp~

z- CONDUCTOR
RECEPTACLE

Fig. 2 - Standard-to-crowfoot Adapter

C EXTENSION
CORD

STANDARD-TO 
PARALLEL ADAPTER

tJ
Fig. 3 - Typical Cord Make-up

CC)RD AND PLUG TO
EU:CTRIC TOOL

5.00 METHOD OF GROUNDING

3-wire Grounding-type Receptacles

5.01 The most satisfactory method of providing
an effective ground is through the connec

tion of a 3-blade plug to a comparable 3-wire
receptacle. (see Fig. 5).

Note: The standard-to-crowfoot adapter must
be used when the receptacle is a crowfoot type
and the plug is standard (see Fig. 2).

2-wire Receptacles (Ungrounded Outlet Box)

5.02 Where electrical connections are to be made
at 2-wire parallel receptacles, proceed as

follows:

• Locate a nearby grounded object, such as
a cold water pipe, to which the ground wire
or grounding cord may be attached.

• Attach ground wire to ground terminal on
plug or adapter and to the grounded object
selected, making certain a good metallic
connection at both ends is accomplished
(see Fig. 4) ,.

• Insert the adapter or plug into the recep
tacle for operation of the tool.

·2-CONOUCTOA
UNGROUNDED RECEPTACLE

STAN DARD-TO-PAR ALLE L
ADAPTER

COLD WATER PIPE --__.

....----.:.- STANDARD PLUG AND TOOL CORD

Fig. 4 -Ungrounded 2-conductor Receptacle
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NEUTRAL TER~INAL

TO wHITE WIRE)

EQUIP~ENT GROUNDING
TERMINAL (GREEN) CON
NECTED TO MOUNTING
BRACKET (Nu CONNECTION
REQUIRED IF OUTLET IS
~OUNTED IN GROUNDED BOX)

NEUTRAL BLADE
(SILVER)

GROUNDING BLADE WITH
GREEN HEX TERMINAL

EXA~PLE OF CORD-CONNECTED

EQUIPMENT TO 8E GROUNDED

\IJ1i.,»o-,~- BLACK AND

WHITE WIRES
(TO EQUIPMENT
TERt.4INALS)

GREEN WIRE
(TO HOUSING)

Fig. 5 - Wiring of 125-volt Standard Plug and Receptacle

5.03 The Band C grounding cords are used to
ground power tools at 2:-wire receptacles.

• The B grounding cord is a 15-foot,
I8-gauge, single-conductor cord with clips
at both ends (see Fig. 6·).

• The C grounding cord is similar to the
B except that it has a clip on one end and a
standard-to-parallel adapter on the other
(see Fig. 7).

Fig. 6 B Grounding Cord

Page 4

2-wire Receptacles - (Grounded Outlet Box)

5.04 Where it is known that a building is wired
with metallic conduit, armored cable, or

nonmetallic sheath cable with a grounding con
ductor, the outlet boxes may be grounded. Under
these conditions and only after it has been found
that the boxes are grounded, the grounding pigtail
terminal on the adapter or plug may be fastened
under the coverplate screw of the receptacle.
(See Fig. 8.)

5.05 In grounding to a 2-conductor receptacle
(Fig. 8), connect pigtail to coverplate

screw before inserting adapter into the receptacle.

Fig. 7 - C Grounding Cord



2·CONOUCTOR GROUNDED
RECEPTACLE:

STANDARD PLUG
AND CORD --

COVER PLATE
SCREW

ISS 1, SECTION 080·120·101

Fig. 8 - Grounded 2-conductor Receptacle

If grounding cannot be accomplished as
outlined in this section, the electric tool
must not be operated. Nonelectric tools
should be used to complete the job.
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1. GENERAL

1.01 This section covers the description, care
and maintenance of insulating gloves provided

for the protection of workmen against electric
shock, and the precautions to be followed in their
use. Information on Leather Protector Gloves,
Fabric Liner Gloves and the B Glove Bag is also
included.

1.02 This section has been reissued to include
the D and E Insulating Gloves.

2. TYPES OIF INSUI.ATING GLOVES

2.01 All types of insulating gloves are of the
gauntlet type and are made in four sizes:

9-112, 10, 11, t1.id 12. The size indicates the
approximate number of inches around the glove,
measured midway between the thumb and finger
crotches. The length of each glove, measured from
the tip of the second finger to the outer edge of
the gauntlet, is approximately 14 inches (Fig. 1).

2.02 Insulating 'Gloves, tare thick enough to
eliminate the need for protector gloves

and are intended for use without them. These
Gloves have been superseded by the D Insulating
Gloves .•

2.03 B Insulatin~l Glomi:!s, have been superseded
by C and IS Insulating Gloves, but will

continue to be used until the supply has been
exhausted. Protector gloves are required to be
worn over these gloves to prevent mechanical
damage.

2.04 C Insulating Gloves, formerly called C
Rubber Glovl~s, are the same as B Insulating

Gloves except that they are made of rubber of
minimum thickness, consistent with desired dielectric
strength, to permit maximum flexibility. Leather
protector gloves are required to be worn over these
gloves to prevent mechanical damage. tThese
Gloves have been superseded by the E Insulating
Gloves .•

2.05 tD Insulatiing Gloves, while electrically
identical to the Insulating Gloves which they

supersede, are made of two plies of rubber: the
outer ply black and the inner ply red. This change
provides a more positive basis for determining the
physical condition of the gloves. D Insulating
Gloves are of sufficient thickness to eliminate the
need for protector gloves. They are primarily
intended for central office use .•

2.06 tE Insulating Gloves, while electrically
identical to the Band C Insulating Gloves

American Telephone and Telegraph Company, 1968
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14 IN,
APPROX.

Fig. l-E Insulating Glove

which they supersede, are made of two plies of
rubber: the outer ply black and the inner ply red.
These lightweight gloves must be used only with
protector gloves and are intended for outside plant
use.•

3. LEATHER PROTECTOR GLOVES

3.01 B or C Leather Protector Gloves shall always
be worn over B, C, or E Insulating Gloves

to prevent mechanical damage to the insulating
gloves. Leather protector gloves do not provide
protection from electrical shock by themselves and
shall never be worn except over insulating gloves.
Neither shall thpJ' be worn as a substitute for
work gloves.

Page 2

3.02 Band C Leather Protector Gloves are of
the gauntlet type. The over-all length is

about 13 inches and the cuff is about 4-112 inches
wide. Fig. 2, a C Leather Protector Glove,
illustrates these dimensions.

13 IN.
APPROX.

r
4-1/2 IN.
APPROX.

1

Fig. 2--Leather Protector Glove

3.03 B Leather Protector Gloves are made of 3
to 3-112 ounce horsehide with inseam

construction (seams sewn inside at the back of the
fingers and thumb). They are available in two
sizes. Size 11 is for use over sizes 9-112 and 10,
B, C, or E Insulating Gloves. Size 12 is for use
over sizes 11 and 12, B, C, or E Insulating Gloves.

3.04 C Leather Protector Gloves are made of
deerskin using the moccasin style outseam

construction (seams sewn outside at back of the
fingers and thumb). These gloves are somewhat
more flexible and less bulky than the B type and
are available in four sizes for use over B, C, or
E Insulating Gloves of similar size designations.

3.05 Leather protector gloves shall be given
reasonable care in their use. Oil, grease,



paint, etc, on the palm and finger surfaces of the
gloves will impair their usefulness for work
operations. Such foreign matter should be
immediately wiped off the gloves with a soft, dry
cloth.

3.06 Inspect leather protector gloves before and
after using them. Remove all foreign particles

imbedded in the surface, especially splinters of
wood or metal, since they may damage the insulating
gloves.

4. C FABRIC LINER GLOVES

4.01 C Fabric Liner Gloves are formfitting gloves
made of lightweight interlock knit cotton

cloth. They are equipped with 3-inch wide rubberized
fabric gauntlets. The over-all length of the gloves
is about 10-3/4 inches (Fig. 3).

IO-3/4IN.
APPROX.

Fig. 3-Fabric Liner Glove

4.02 C Fabric Liner Gloves are available in size
7 for insulating glove sizes 9-112 and 10,

and in size 8 for insulating glove sizes 11 and 12.

4.03 C Fabric Liner Gloves may be worn inside
all types of insulating gloves for warmth in

ISS 4,> SECTION 081·710-200

cold weather and for absorbing perspiration in
warm weather.

5. B GLOVE BAG

5.01 The B Glove Bag is provided for carrying
and storing insulating gloves and associated

leather protector and fabric liner gloves.

5.02 The B Glove Bag, Fig. 4, is made of cotton
duck with a liiner of polyethylene. A zipper

is provided for openiing the top of the bag. A web
strap, terminated in a snap hook and a Dee ring
and reinforced with leather at the point of maximum
wear, is provided for suspending the bag from
the body belt.

5.03 Dead air space is provided within the bag
by the polyethylene liner and by the use of

a zipper instead of a flap elosure. The bag should
be tightly zippered when gloves are stored in them.
This is essential to minimize ozone deterioration
of the insulating glove while in storage.

6. PRECAUTIONS

6.01 Except in emergencies such as to prevent
serious injury or loss of life, telephone

employees shall not handle electric light, power
wires, or associated switches, and shall, therefore,
arrange to have the necessary work required on
these circuits performed by properly qualified
employees of the electric company. Similarly,
telephone employees shall not handle telephone
wires that are known or suspected to be energized
until the contact conditions have been cleared by
the electric company.

6.02 In general, conditions under which insulating
gloves should be worn are covered in the

Bell System Practices on various field operations.
However, on account of the complicated nature of
the conditions encountered under which insulated
gloves should be worn, it is impractical to provide
a complete set of rules covering all of the specific
cases in which they shall be used. Therefore,
where workmen must handle wires or other objects
on which there is any probability of an abnormal
voltage being introduced, insulating gloves shall be
worn. Workmen wearing insulating gloves must
avoid body contact with wires, poles, vehicles, and
any other objects which might be energized.
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16 IN.

3

'V

Fig. 4-B IGlove I~ag

6.03 Insulating gloves are inspected and subjected
to an electrical test to ensure their insulating

value when purchased from the manufacturer and
periodically thereafter unde:r the company's established
routine. Workmen and stor~?keepers shall see
that insulating gloves are returned for periodic
electrical tests in accordiClnce with the company's
established routine.

Page 4

6.04 Insulating gloves shall be inspected and
tested in accordance with Parts 7 and 8 of

this section.

6.05 Insulating gloves shall never be worn inside
out as this stresses the curved portions of

the gloves. Attack by ozone is more pronounced
at points where rubber is stressed. Therefore,
these points would be more susceptible to deterioration.

7. INSPECTION OF INSULATING GLOVES

7.01 Each employee shall at all times assume
the responsibility for determining that his

insulating gloves are in good condition. He shall
see that their appearance indicates neither deterioration
nor injury from an electrical or a mechanical
standpoint. He shall see that they are being used
within the specified electrical test period as indicated
by the "Return for Test" date stamped on the
back side of the gauntlet.

7.02 Each employee shall inspect his insulating
gloves in accordance with Part 7 and 8 as

follows:

(a) At the time he receives the gloves

(b) Each time before using them

(c) Each time after using them

(d) A minimum of once each month

7.03 The supervisor shall inspect the insulating
gloves periodically and shall see that all

instructions are followed.

7.04 A visual inspection of insulating gloves shall
be made to determine their condition. If

any of the following conditions are found to exist
or if the condition of the gloves is such that there
is any doubt as to their safety, they shall be
exchanged at once for a pair in good condition in
accordance with the locally established routine.
Inspections under (a) and (b) shall be made on
both the inner and outer surfaces of the insulating
gloves.

(a) Cracks, cuts, or nicks that would tend to
cause the glove to tear. Such injuries within



one inch of the open end of the gauntlet may
be disregarded if of a minor nature.

(b) Deterioration or ozone cracking. This is
caused by a reaction between the gloves

and ozone in the atmosphere. This reaction
causes fine surface cracks in the glove and these
are best detected by rolling the surface to be
inspected between the thumb and forefinger.
Such cracking within one inch of the open end
of the gauntlet may be disregarded if of a minor
nature.

(c) Glove worn sufficiently to affect its mechanical
strength. This is best detected by stretching

the glove. Grasp gauntlet end of glove with
one hand and pull on each finger of glove with
the other hand. Pull glove by grasping at both
sides. Pull between fingers of glove. Worn
spots will be indicated by undue stretching or,
in severe cases, by tearing of the glove.

(d) Date (imprint of a rubber stamp) of next
periodic electrical test to determine that

the specified date has not been passed.

7.05 • When performing the above tests with the
two color D or E Insulating Gloves, the

appearance of one color showing through the other
means that the glove is defective and not safe to
use. It shall be discarded in accordance with local
routine .•

8. AIR TEST OF INSULATING GLOVES

8.01 This test shall be made on insulating gloves
only when the conditions listed under 7.04

are satisfactory. Make this test as follows: (See
Fig. 5.)

(a) Hold the glove at each side of the edge of
the gauntlet.

(b) Revolve it about the edge of the gauntlet
as an axis, thus rolling it toward the palm

and confining the air in the palm and fingers.

(c) Hold the rolled-up gauntlet tightly in one
hand.

(d) Squeeze the palm of the glove with the
other hand to put the confined air under

pressure.

ISS 41, SECTION 081-710-200

Fig. 5-Air Test Operations 1-2-3

8.02 If any puncture ex.ists, it will be indicated
by escaping air and the hole in the glove

should be evident.

8.03 If a puncture is found or if the condition
of the gloves is such that there is any doubt

as to their safety, they shall be exchanged at once
for a pair in good condition in accordance with
the company's established routine.

9. CLEANING OF INSULATING GLOVES

9.01 Insulating gloves shall be cleaned when they
become wet from perspiration or when the

gloves are subjected to contact with dirt, mud,
paint, creosote, or other foreign matter. Perspiration,
mud, dirt, and other foreign matter that does not
adhere firmly to the glove shall be removed with
clear water. Paint and creosote shall be removed
as soon as practical, as some oils, if allowed to
remain on the glove, will have an injurious effect.
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9.02 The following method has been found
satisfactory for removing paint or creosote

from the glove:

(a) Wipe off gloves with a dry cloth to remove
as much wet paint or creosote as practical.

(b) Clean the entire glove thoroughly with a
cloth moistened with KS··14356 Cleaner (dry

cleaning fluid), KS-7860 Petroleum Spirits, or
KS-19578 L1 Cleaner (Trichloroethane). Do not
use an excessive amount of the cleaning fluid
c.nd do not wipe over "Return for Test" date.
This cleaning shall be done i:n a well-ventilated
location, as these nlaterials are either
flammable or their vapors constitute a health
hazard. As soon as each glove has been
cleaned, it should be wipf.~d thoroughly dry
with a dry, clean cloth. Do not use gasoline.
Gasoline has a very low flash point and hence
its use presents a much more serious fire hazard
than does the use of the cleaning fluid or
petrlJleum spirits, which have a much higher
flash point. KS-19578 Ll Cleaner is nonexplosive.

9.03 After insulating gloves are used, they should
be thoroughly dried so the moisture from

the hands will not become entrapped and cause
the glove to deteriorate. Each time after use,
gloves should be turned inside out and placed flat
to dry. After the gloves have been dried, they
shall be turned right side out and placed in the
containers ready for use.

10. STORAGE

10.01 Fabric liner gloves and leather protector
gloves, where required, shall be stored with

the insulating gloves so that they are available
for use. Each of these gloves shall be dry before
being stored.

10.02 Fabric liner gloves and leather protector
gloves shall be separated from the insulating

gloves before being stored.

10.03 Insulating gloves deteriorate even when not
in use. This deterioration is caused by

ozone in the atmosphere reacting with the glove
material to produce fine surface cracks. Ozone
deterioration will be materially reduced if the gloves
are laid out flat without bends or folds, right side
out, and protected from light, from edged tools,
and from pressure due to heavy objects. Do not
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store insulating gloves in unventilated rooms
containing ozone-producing apparatus or equipment
such as commutator-type electric motors and
generators. Never place insulating gloves near
steam pipes, radiators, or in places where they
will be subject to heat, as heat will impair the
strength of the glove material. For maximum
protection of the gloves, one of the following
methods of storage shall be employed:

(a) On motor vehicles, insulating gloves and
associated leather protector and fabric liner

gloves shall be kept in the glove bag, tightly
zippered and stored in locations suitable for that
purpose.

(b) With tool bags, insulating gloves and associated
leather protector and fabric liner gloves shall

be kept tightly zippered in the glove bag, which
should be attached to the tool bag.

Note: Care should be taken to attach the
glove bag so it will be flat against that side
of the tool bag which is away from the body
when the tool bag is carried in the usual
way.

(c) When kept in cable splicing trailers, insulating
gloves and associated leather protector and

fabric liner gloves shall be kept in the glove
bag, tightly zippered and stored to avoid contact
with edged tools and pressure from heavy objects.

(d) When the insulating gloves and associated
leather protector and fabric liner gloves are

being carried for use intermittently they shall
be kept tightly zippered in the glove ~bag, attached
to the body belt.

(e) If they are stored in lockers, desks, or
offices, insulating gloves shall be kept in

the chipboard container in which they are supplied
by the manufacturer, or in which they are
returned from the routine electrical test. This
container affords reasonable protection against
ozone deterioration because of restricted air
circulation and the fact that a reaction between
ozone and cellulose decomposes the former into
a less active oxygen.



11. DISPOSITION OF INSULATING GLOVE" REQUIRING
ELECTRICAL TEST

11.01 Storekeepers are responsible for insulating
gloves in the storerooms and workmen are

responsible for insulating gloves which they have
in the field. The dates of return for tests are
stamped upon the backs of the gloves and in the
space on the boxes provided for that purpose.

11.02 Workmen shall see that gloves in the field
are returned to the storeroom or office

prior to the "Return for Test" date. Replacement
gloves shall be available before returning the gloves
to be tested.

11.03 Storekeepers shall see that all gloves in
their possession are returned for inspection

on the dates indicated to the Western Electric

ISS 4, SECTION 081-710-200

Bl anch House or other authorized inspection agency.
If, however, gloves are held beyond this date, they
srall not be used or issued until retested.

11.04 All insulating glovE~s, before being returned
to thE~ 'Western Ek~ctric Company or other

authorized ag1ent, shall be ~~iven a careful inspection
in accordance with Part '7 and a careful test in
accordance with Part 8. Gloves with obvious defects
shall be junked in accordance with Part 12.

12. DISPOSITION 0'= DEFECTIVE INSULATING G~OVES

12.01 Gloves with obvious defects should have
the front cut open from the fingers to the

top of the gauntlet and should be disposed of as
junk in accordance with the locally established
routine.
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BELL SYSTEM PRACTICES
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SECTION 081·720·101
Issue 1, March 1968

AT &TCo Standard

LEATHER BODY BELTS

DESCRIPTION AND MAINTENIANCIE

2. PRECAUTIONS

4 (h) Cable car.

3 (c) Truck ladder platforms

2 (a) Poles (including stepped poles)

2.03 If the body belt is not equipped with a 13
Handline Carrier, an uncoiled handline can

be safely carried aloft by forming the free end of
the line into a bight and tucking the bight under
the body belt.

2.04 Never punch extra holes in a body belt. If
a belt does not fit properly, replace it with

one of the correct size.

2.02 When climbing or working aloft, never fasten
an uncoiled handline directly to a belt or to

tools hanging from a belL Use either the 13
Handline Carrier (Section 081-720-111) or the method
described in 2.03. Both of these methods allow
the handline to pull of the workman if it is
caught on an obstruction or by a vehicle.

5

3 (d) Ladder platforms

2 (b) Ladders placed on suspension strand

5

4 (g) Aerial lift baskets

2.01 Body belts and safety straps must be worn
2 when working aloft on:

3 (e) Aerial platforms

4 (f) Pole platforms

PAGE 1.05 Tool holsters used in conjunction with body
belts are covered in Section 081-720-111.
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6. FITTING BODY BELTS

1. GENERAL

1.01 This section covers the description, maintenance,
and inspection of 13 Body Belts and Cushion

Body Belts. It also covers the safety precautions
to be observed when using these body belts.

1.02 This section is issued to consolidate the
information previously contained in Sections

081-720-010, 081-720-011, 081-720-·105, 081-720-305,
and 081-720-600 which are canceled.

1.03 The use and care of leather safety straps
are covered in Section 081-720-200.

1.04 Fabric body belts and safety straps are
covered in Section 081-721-101.

2.05 Never use the [)- rings of a body belt for
anything other than their intended

purpose, engaging the snap hooks of the safety
strap. Foreign objects ottached to [)- rings may

American Telephone and Telegraph Company. 1~G8
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prevent proper engagement of the snap hooks
or give the wearer a false indication of snap
hook engagement.

2.06 Do not rely upon the feel or sound of a
snap hook engaging. Always check visually

for proper engagement of both snap hooks.

2.07 Do not use a body belt as a pike pole support
when piking poles.

2.08 Body belts should never be stored with
edged tools. When body belts, safety straps,

and climbers are kept in the same container, the
climbers should be fitted with gaff guards to prevent
damage to the leather by the cllimber gaffs.

2.09 Never place or store body belts near sources
of extreme heat such as:

(a) Steam pipes

(b) Radiators

(c) Heaters

(d) Solder pots

(e) Soldering coppers

(f) Furnaces.

3. DESCRIPTION

B BODY BELT

3.01 The B Body Belt (Fig. 1) is made of harness
leather and is equipped with drop-forged,

circular-type D-rings and buckle, a metal wrench
keeper, a tape thong, and leather tool loops. The
portion of the strap between the D-ring and the
tool loop which is farthest from the wrench keeper
will accommodate the holster. The belt is furnished
in both a 3-inch and 4-inch width in six sizes ranging
from 18 to 28 inches in :2-inch increments. The
B Body Belt may be used as either a right-hand
or left-hand belt as described in 3.04. Sizes are
designated by a three-digit number such as 318
for a 3-inch wide belt in size 18. The size of the
belt is the distance between D-rings measured in
inches as shown in Fig. 1. The weight of the
belt ranges from about 2-112 pounds for size 318
to about 3-114 pounds for size 4:~8.
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BUCKLE
\

/
WRENCH
KEEPER

LOOPS

Fig. 1-B Body Belt (Right)

3.02 The circular-type D-ring mmlmlzes the
possibility of the safety strap snap hook

riding back to the body belt, twisting, and bringing
pressure to bear on the snap hook keeper. This
feature appreciably reduces the possibility of
accidental disengagement of the snap hook.

3.03 The B Body Belt equipped with the former
standard D-rings is no longer supplied.

However the use, care, and maintenance of these
belts still in use in the field are the same as covered
in Part 4 of this section.

3.04 Fig. 1 shows a RIGHT B Body Belt as
supplied. The belt can be made into a

LEFT belt by swinging the tape thong through 180
degrees on its rivet and inverting the belt so that
the belt buckle is to the wearer's right. In such
case, if an offset double holster is used, it should
be the LEFT type.

CUSHION BODY BELT

3.05 The Cushion Body Belt (Fig. 2) is intended
for the use of workmen who require a

cushion-type belt. The Cushion Body Belt is made
of leather and is equipped with drop-forged,
circular-type D-rings and buckle, a metal wrench
keeper, a tool holster, a tape thong, and leather
tool loops. The 5-inch wide body section is made
of a single piece of leather, folded to form a cushion
with roBed edges and no exposed inside rivets. The
D-ring strap is free to slide over a range of about
4 inches. The belt is always put on with the



BUCKLE

WRENCH
KEEPER

Fig. 2-Cushion Body Belt

buckle toward the wearer's left. Belts are furnished
either as RIGHT or LEFT belts. A RIGHT belt
is shown in Fig. 2. In a LEFT belt, the positions
of the holster and wrench keeper are reversed.
Belts are furnished equipped with either a single
holster (for pliers) or an offset double holster with
scissors pocket (for pliers, rule, and scissors).
Screw-type rivets are m;ed for fastening the holster
and wrench keeper to the buckle strap, thus
permitting replacement of these attachments as
well as conversion of belts from RIGHT to LEFT
and vice versa.

3.06 The Cushion Body Belt equipped with the
former standard D-rings is no longer supplied.

However the use, care, and maintenance of these
belts still in use in the field are the same as covered
in Part 4 of this section.

3.07 The Cushion Body Belt is available in seven
sizes designated D-18, D-20, D-22, D-24,

D-26, D-28, and D-30. The size of the belt is the
distance between D-rings measured in inches as
shown in Fig. 1. The weight of the belt ranges
from about 4-112 pounds for the D-18 size to about
6 pounds for the D-30 size.

4. MAINTENANCE

CLEANING

4.01 Leather body belts should be cleaned and
dressed at three-month intervab or more

often if the belt has frequently been wet from

ISS 1, SECTION 081-720-101

rain or perspiration, or has been m contact with
wet paint.

4.02 Paint ingredients have a harmful effect on
leather. Therefore wet paint must be

promptly removed from body belts with a dry
cloth.

4.03 Creosote is not harmful to leather but to
avoid clothing stains, it should be removed

f1.:Jm the body belt as soon as possible.

4.04 Leather body belts may be cleaned as
follows:

(a) Remove surface dirt with a sponge dampened,
but not wet, with water. Do not use

>=-."" ••"n",,>.< or petroleum products because they will
cause the leather to become dry.

(b) Rinse the sponge in clear water and squeeze
partly dry. 'vVork up a thick lather using a

neutral soap, such as castile or white toilet soap
(free from alkali).

(c) 'rhoroughly wash the entire length of the
belt with the lathered sponge to remove

embedded dirt and perspiration, and wipe with
a cloth to remove excessive moisture.

(d) Repeat (b) using a good grade of saddle
soap.

(e) Work the saddle soap lather well into all
parts of the belt and place it m the shade

to dry.

(f) When the leather has practically dried, rub
vigorously with a soft cloth.

OILING

4.05 Treating the leather in body belts with
saddle soap (4.04) will normally keep the

belt soft and pliable'. However, to keep the leather
from drying out and becoming brittle, leather body
belts should be oiled approximately every six
months as follows:

(a) Clean the leather with a neutral soap as
described in 4.04, (a), (b),and (c). Oil applied

to dry or dirty leather has a harmful effect on
the leather.
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(b) "While the leather is still damp, use on each
belt about 1/4 ounce (two teaspoonsful) of

neat's-foot oil and apply the oil gradually with
the hands using long light strokes to work it
into the leather. A light, E~ven distribution of
the oil is desired.

(c) After oiling, the belt should be set aside in
a dry shady place for about 24 hours in

order to permit the leather to dry slowly. Then
rub vigorously with a ~ioft cloth to remove excess
oil.

Note: Do not use mineral oils or greases
such as machine oil or vaseline. Leather
should never look or feel greasy as this is an
indication that too much oil is being used.
Leather with too much oil will stretch and is
likely to pick up sand or grit which may injure
the leather.

STORING

4.06 Leather body belts not in use should be
treated as follows:

(a) If a body belt is received with insufficient
oil, it should be oiled as described in 4.05.

(b) "When not in use body belts should be oiled
at least once every six months. The belt

should be oiled three months after it has been
received for stock and at intervals not longer
than six months thereafter as long as it remains
in stock.

(c) Never store or plact~ body belts near radiators,
steam pipes, or in places where the

leather would be subjected to excessive heat or
dampness. Either of these conditions is likely
to impair the strength of the leather. Belts
that have become wet should be oiled and then
set aside in a dry, shady place and allowed to
dry slowly.

5. INSPECTION

5.01 Each workman must be responsible for the
condition of his body belt. Body belts should

be inspected upon receipt and at least once a week
thereafter to ensure that the belt is in a safe
condition.
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5.02 Supervisors should make periodic inspections
of body belts to make certain the belts are

being properly maintained and are in safe condition.

5.03 Body belts that do not pass either the visual
inspection (5.04) or the bending test (5.05)

must be exchanged at once for a belt in good
condition. If there is any doubt whatsoever of
the safe condition of a body belt, it should be
removed from service.

VISUAL INSPECTION

5.04 If any of the following conditions exist, a
belt must be replaced in accordance with

5.03:

(a) Broken steel reinforcement plates holding
D-rings.

(b) Leather of loop over reinforcing plates worn
or crushed by the D-ring at the edges

sufficiently to affect its strength or to cause
the leather to tear.

(c) Loose or broken rivets (particularly those in
the loops holding the D-rings).

(d) Broken or rotted threads in the stitching of
the loops holding the D-rings.

(e) Cracks, cuts, etc, that would tend to cause
the leather to tear or would be likely to

affect the strength of the belt.

(f) Leather hard and dry. (If the leather
requires only oil, it should be treated as

outlined in 4.05.)

(g) Broken wrench keeper.

(h) Broken or defective buckle.

(i) Burnt leather. (See Note.)

Note: Visual indications that a body belt has
been subjected to excessive heat are: burn
marks, hard spots, crystallized or brittle
leather, a curved set to the belt, or an
indistinct portion of the ironed crease along
the belt



BENDING TEST

5.05 The bending test should be made on body
belts only when the leather is clean and well

oiled. The leather should show no cracks other
than slight surface cracks when the test is applied.
If well defined cracks appear, the belt must not
be used, but should be taken out of service. The
test should not be made if the temperature of the
leather is below 32°F since at low temperatures
the leather may be damaged by bending it around
the test mandrel. The bending test should be
made as follows:

(a) Leather should be bent with the grain
(smooth) side out, over a mandrel that is

not less than 3/4 inch in diameter. (A 3/4-inch
guy rod may be used.) In making this test,
pull the leather taut, and wrap it halfway around
the mandrel, keeping the leather under tension
while the bend is being made. This procedure
brings the leather into firm contact with the
mandrel while the bend is being made, and thus
avoids bending the leather too sharply. Do not
loop the leather first and then pull it over
the mandrel. Do not make the bend test
at a buckle hole.

ISS 11, SECTION 081-720-101

(b) Body belts shall be subjected to the bending
test at points where it is possible to bend

them, such as under the leather tool loops and
at the tongue strap.

5.06 If leather of the thickness used in Bell
System standard body belts is subjected to

an excessively severe test, such as bending it too
sharply (without a mandrel or over too small a
mandrel) with the grain side out, even good leather
may crack because of the excessive strain placed
on the grain layer.

6. FITTING BODY nELTS

6.01 The degree of comfort and satisfactory service
a workman obtains from a body belt depends

to a large extent on the location of the D-rings
with respect to the prominent portions of the hip
bones. Most workmen prefer to have the D-rings
located slightly in front of the prominent portions
of the hip bones. To obtain a properly fitting
belt, measure the distance across the back to the
desired locations of the D-rings and order a belt
of the size that comes nearest to this dimension.
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and are determined by measuring the distance
between Dee rings with the belt lying flat.

1.04 Information on tool holsters and the handline
carrier for use with body belt is given in

Section 081-720-111.

2. DESCRIPTION

C BODY BELT

2.01 The C Body Belt is a lightweight belt intended
primarily for use by workmen who have

only occasional need for a belt.

1.01 This section describes the standard fabric
body belts and safety straps and covers

instructions and precautions pertaining to their use
and care.

1.02 This section is issued to include information
on the D, and F Body Belts and to

consolidate information relating to fabric body belts
and straps. The following practices are
replaced by this section:

2.02 The C Body Belt is equipped with drop
forged circular Dee rings and buckle,

and three or four tool loops depending on belt
size. The 3-inch wide body section of the belt is
made of three-ply neoprene impregnated nylon
cloth and the buckle strap and tool loops of four-ply
neoprene impregnated Dylon cloth. The belt is
furnished in four sizes designated 20, 22, 24, and
26. The belt weighs about 1-3/4 pounds for the
sizes 20 through 24 and about 2 pounds for size
26.

SECTION

081-721-011

081-721-200

081-721-300

TITLE

C Body Belt-Description

Fabric Safety

Nylon Body Belts-Inspection and
Maintenance

2.03 Fig. 1 shows a C Body Belt as a "Left"
belt. To be worn as a "Right" belt, the

belt is turned over so that the belt buckle is on
the left side of the wearer. vVhen ordering
combination holsters for l'se with the belt,
either "Left" or "Right" type.

o BODY BELT
1.03 The degree of comfort and satisfactory service

a workman obtains from a body belt depends
to a large extent on the locations of the Dee rings
with respect to the prominent portions of the hip
bones. The Dee rings should be slightly in front
of the prominent portions of the hip bones. To
obtain a properly fitting belt, measure the distance
across the back to the desired locations of the Dee
rings and order a belt of the size that comes nearest
to this dimension. Body belt sizes are in inches

2.04 The D Body Belt includes a six-ply neoprene
impregnated nylon fabric strap and buckle

section that is permanently riveted to a 4-1/2 inch
three-ply, neoprene impregnated nylon backing
which incorporates two standard Dee The
backing is cushioned with chrome tanned leather
for the comfort of the wearer. Leather tool loops,
a wrench keeper, a tape thong, and accomrnodations
for a combination holster are provided.

American Telephone and Telegraph Company, 1968
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Fig. 1-C Body Belt

2005 The six-ply strap has adequate strength to
permit the wearer to secure himself with a

safety strap attached to only one Dee ring. The
D Body Belt is available as a "Left" or "Right"
belt in sizes 18, 20, 22, 24, 2:6, and 28. The D
Body Belt (Right) is illustrated in Fig. 2.

Fig. 2-D Body Belt

E BODY BELT

2.06 The E Body Belt is identical to the D Body
Belt except that it is equipped with four
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small Dee rings for use with suspenders or waist
belt. The E Body Belt is illustrated in Fig. 3.

Fig. 3-E Body Belt

F BODY BELT

2.07 The F Body Belt is identical to the C Body
Belt except that the strap portion is of six-ply

construction, instead of four-ply construction, which
provides adequate strength to permit the wearer
to secure himself with a safety strap attached to
only one Dee ring. The F Body Belt is illustrated
in Fig. 4.

Fig. 4-F Body Belt



o SAFETY STRAP

2.08 The D Safety Strap is a six-ply neoprene
impregnated, nylon fabric strap. The center

plies are of a contrasting color (red) from that of
the outer plies. Exposure of the center plies by
wear indicates that the strap should be removed
from service.

2.09 The D Strap (Fig. 5) is available in one size
only. It is adjustable in length in increments

of 1··112" from 36" to 61-112".

Fig. 5-0 Safety Strap

3. PRECAUTIONS

3.01 The safety strap, when in use, should be
as short as practicable to minimize the

potential falling distance.

3.02 Before climbing a pole, see that the tongue
of the buckle is properly seated in the desired

hole in the safety strap.

3.03 Do not allow a fabric body belt or safety
strap to be run over by trucks, trailers,

reels, or other heavy equipment or be subjected
to damage caused by heavy objects falling or being
dropped on the body belt or safety strap.

3.04 Never attach two or more safety straps
together for additional length. If one

safety strap cannot be lengthened sufficiently, the
method of doing the work shall be changed. If
tree pruning operations are involved, only a rope
sling shall be used.
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3.05 Do not use the body belt to assist in piking
poles. If the pike pole should slip down

between the belt and workman's body, serious
injury could result.

3.06 A workman may improve his security by
placing the strap around the pole at a point

directly abovle a crossarm, strand, pole step, or
other secure attachment which is to remain in
place while he is on the pole, provided the
attachment is one foot or more from the top of
the pole. Do not place a strap around an insulator
pin, a bolt, or other insecure attachment.

3.07 Never use electric light, power, or foreign
signal circuit attachments as supports for

the safety strap.

3.08 Where either the snap hook or buckle of
the safety strap is likely to contact the cable

sheath, provision should be made to protect the
sheath from damage. This protection may be
provided by slipping a B Cable Guard over the
cable or by wrapping the cable with muslin or
friction tape at the place of contact.

3.09 See that the snap hook and Dee ring are
properly engaged. Do not rely on feel

or on the click of the keeper in the snap hook
when attaching a safety strap as an indication that
the fastening is secure. The workman shall look
and know that the snap hook is properly engaged
before placing his weight on the strap. Always
have keeper of snap hook on safety strap away
from the body when engaged in the Dee ring.

3.10 Never place or carry tools or materials in
the Dee rings of the body belt. rrhese items

should be carried in holsters or other approved
carriers. Foreign materials in Dee rings may
prevent proper engagement of the snap hooks or
give false indication of snap hook engagement.

3.11 When climbing or working on a pole, do not
fasten an uncoiled handline directly to the

body belt or to tools carried in the belt. With
the handline fastened to the belt, the workman
could be pulled off the pole if the handline should
be caught either on an obstruction or a passing
vehicle. To allow the handline to pull free of the
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belt if it should be caught, use one of the following
methods to carry or support a handline aloft:

(1) Form the end of the handline into a loop
and place the loop in the handline carrier.

(2) Form the end of the handline into a bight
and tuck the bight up under the body belt.

3.12 A worklnan shall never secure himself
with a safety strap that is placed around

a pole, strand, or other support in such a
manner that both snap hooks are engaged in
the same Dee ring of the body belt except in
specific instances covered in this practice and
then only when usinri the D, E, or F Body
Belts. The D, E, and F belts may be readily
identified by a metal instruction plate as shown
in Fig. 6.

Fig. 6-lnstruction Plate for 0, E, and F Body Belts

3.13 The following are additional precautions:

(a) Exercise care when working aloft so the
keeper of the snap hook is not depressed

accidentally by contact ,Nith wires, strand, crossarm
braces, guys, and other attachments, or by
crossarms, guard arms, cable cars, etc, that may
be supported on the safety strap in the course
of performing certain work operations.
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(b) A safety strap should never be used as a
means of riding suspension strand.

(c) Never usc an improvised substitute of rope,
wire, etc, for a safety strap or body belt.

(d) Do not punch extra holes in a safety strap.

(e) While wearing a safety strap which is not
in use, both ends of the safety strap should

be snapped into the same Dee ring. Care should
be exercised to see that the safety strap does
not catch on pole steps, and other attachments
when climbing

(f) When climbing past another workman who
has his safety strap in place around the

pole, exercise care to avoid dragging the climber
gaffs over his strap.

(g) Avoid swinging rapidly around a pole in a
safety strap.

(h) Do not throw or drop a safety strap or body
belt.

(i) Exercise care to prevent damage to a safety
strap and body belt from heat by contact

with, or placing it near, a furnace, pot of hot
solder, torch, or hot soldering copper.

(j) Do not stand near a fire while wearing a
safety strap or body belt.

3.14 The following precautions should be observed
when storing the safety strap and body belt

when not in use:

(a) Keep strap and belt away from radiators,
stoves, steam pipes, fires, and other places

where the fabric would be subjected to excessive
heat.

(b) A damp or wet strap or belt should not be
packed in a locker, box, tool case, grip, or

other container until it has been wiped with a
dry cloth and allowed to dry completely by
ventilation.

(c) Straps and belts should never be stored with
tools unless such tools are equipped with



satisfactory guards. When body belts, safety
straps, and climbers are kept in the same
container, the climbers should be fitted with
gaff guards to avoid cutting or puncturing the
strap or belt with the climber gaffs.

(d) Store straps and belt in a location free from
excessive humidity to prevent mildew.

4. USE

4.01 A man working on a pole shall secure himself
with a body belt and safety strap. To

accomplish this, attach one snap hook to a Dee ring
and pass the free end of the safety strap around
the pole. The strap should be flat against the
pole without turns or twists. Engage the snap
hook in the other Dee ring.

4.02 Working from an extension ladder

(a) A man working from an extension ladder
that is securely lashed to a suspension strand

or other support shall use one of the following
methods to secure himself with his body belt
and safety strap. Attach one snap hook to a
Dee ring, and either:

(1) Pass the free end of the safety strap
between two rungs and around "one side

rail, and engage the snap hook in the other
Dee ring (Fig. 7) or

(2) Pass the free end of the safety strap
around a rung and engage the snap hook

in the other Dee ring, or

(3) Pass the free end of the safety strap
over the suspension strand so as to loop

the strand and engage the snap hook in the
other Dee ring.

(b) A man working from an extension ladder
which is properly placed on the strand but

not lashed shall use the following method to
secure himself with his body belt and safety
strap. Attach one snap hook to a Dee ring and
pass the free end of the safety strap around
the strand and side rail, between two rungs,
and engage the snap hook in the other Dee
ring.

(c) When working from an extension ladder
under conditions not covered above, a safety

strap should not be used.
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Fig. 7-Method of Using SClfety Strap When Working
From Ladder'

4.03 A man working from an aerial platform that
is supported by a suspension strand or other

support shall secure himself with his body belt
and safety strap using one of the following methods:

(a) Attach one snap hook to a Dee ring and
pass the free end across the front of the

body, through the other Dee ring, and engage
the other snap hook on the suspension strand.
Use this method with belts other than the D,
E, or F Body Belt. Fig. 8 shows this method
used by a workman on an aerial platform.

(b) The straps of the D, E, and F Body Belts
are constructed of material that is of sufficient

strength to allow the belt to loop the strand
with both ends of the safety strap attached to
the same Dee ring as shown in Fig. 9. The

Page 5



SECTION 081-721-101
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Fig. 8-Method of Using Safety Strap When Working
From Aerial Platf:orm

method shown is not to be used with any
body belt other thlJm the D, E, or F body
belts.

4.04 A person working from a truck platform
ladder shall loop his safety strap through

the platform framework unless the platform is
equipped with safety chains. [f safety chains are
provided, the chains shall be attached to the Dee
rings of the body belt.

4.05 A person working from the basket of an
aerial lift shall secure himself in the basket.

When working from a SERVI-LIFT or SKYWORKER
aerial lift, the workman shall secure himself by
attaching his safety strap to the eye (Fig. 10)
provided in the basket. When working from a
TELSTA aerial lift, use the method shown in
Fig. 11.

4.06 The D, E, or F Body Belt should be used
at B-type cross-connecting terminals as shown

in Fig. 12.

5. INSPECTION AND MJ~INTENANCE

5.01 Each employee, when receiving a safety
strap or body belt and at least once a week
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Fig. c.;'-Method of Using D, E, or F Body Belt With
Safety S~trap on Self-Supporting Cable

thereafter, should inspect the strap so he may
detect any fault that may have developed.

5.02 Each employee should at all times assume
the responsibility for determining that his

safety strap and body belt are in good condition.

5.03 The supervisor should inspect each safety
strap and body belt periodically.

5.04 The safety strap and body belt should be
examined visually to determine their condition.

If a eondition exists that raises any doubt as to
their safety, they should be exchanged at once
for one in good condition, in accordance with
established routine. A fabric safety strap or body
belt should never be subjected to proof load tests.



SKY WORKER BASKET

SERVI-L1FT BASKE"r

Fig. 10-Location of Eyes for Securing Safety Strap
in Baskets of SKYWORKER and SERVI-liFT
Aerial Lifts
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5.05 Visual Inspection of Safety Strap: The
important conditions to look for are:

(a) Worn fabric, as indicated by the colored
ply. 'When two outer layers of fabric are

worn through, the red ply can by seen. The
strap should be removed from service as soon
as a red ply becomes visible.

Fig. 11-Method of Using 0, E, or F Body Belt With
Safetv Strap in TELST A Aerial Lift .

(b) Broken, cut, or torn outer fibers or nicks,
punctures, etc, that would affect the strength

of the strap. The edges of the strap should be
inspected carefully.

(c) Loose, broken, or missing rivets, or rivets
with excessive wear.

(d) Broken or badly worn steel guard on ends
of safety strap.
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(e) Defective buckle, or defective snap hook,
and poor action of the keeper on the snap

hook. The keeper should work freely without
excessive side play, and should close securely
under the spring tension.

NOTE:
THISMETHOD.¢AN
BE USED WITH THE. D, E, OR ,:
BODY. BELTS . ONLY.

Fig. 12-Method of Using 0, E, or F Body Belt With
Safety Strap on B-Type Cross-Connecting
Terminal

(f) Charred spots on the surface of the fabric,
such as might have been caused by flames,

contacts with hot solder pots, furnaces, hot
soldering coppers, heated ducts, and pipes. If
burns are on the flat surfaces, remove strap
from service if two or more outer layers are
burned through, or if the colored ply is visible.
If these burns are on the edges of the strap
and are more than 1/8 inch deep remove strap
from service.
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(g) Acid burns. A strap that has been in contact
with acid shall be removed from service.

(h) Holes for tongue of buckle excessively
enlarged.

(i) Broken inner fibers. Defects are usually
found in the section at which an injury

occurred. Breakage of the inner fibers is
indicated by limpness and flexibility of the strap.
The strap should be examined in short sections
and if a soft, flexible section is found the strap
should not be used.

5.06 Visual Inspection of Body Belt: The
important conditions to look for are:

(a) The condition of the steel reinforcing plates
holding the Dee rings.

(b) The condition of the nylon, especially at
the reinforcing plates, to determine whether

the nylon is worn or crushed sufficiently to
affect its strength.

(c) Loose or broken rivets (particularly those in
the loops holding the Dee rings).

(d) Broken or rotted threads in the stitching.

(e) Cuts that would tend to cause the nylon to
tear or affect its strength.

(f) Broken or defective buckle.

5.07 Cleaning: Tests indicate that creosote is
not injurious to nylon. However, because

the creosote may stain clothing of the workman,
it should be removed as soon as practicable using
a cloth moistened with petroleum spirits or other
approved cleaner.

5.08 Disposition: A strap or body belt with
major defects shall be withdrawn from service

immediately and returned to the storeroom for
handling in accordance with established routine.
Such a strap or belt shall be tagged "DANGEROUS,
DO NOT USE." If practicable, it shall be marked
to show the location of any defects that cannot be
seen readily.
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1. GENERAL

1.01 This section describes climbers and asso-
ciated items such as pads, straps and gaff

guards. Information on the care and mainte
nance of these items is included.

1.02 Information formerly contained in Sec-
tions 081-720-300, 081-730-010, 081-730-100,

081-730-300 and 081-730-HOO is also included and
these sections are canceled.

1.03 A new method of testing the effectiveness
of climber gaffs is included. The pole cut

out test replaces both the plane test and the cut
out test. This method is more critical of the
proper shape and sharpness of the gaff. It also
simulates actual climbing conditions and is more
convenient since it can be made just prior to
climbing a pole.

2. DESCRIPTION

CLIMBERS

2.01 Adjustable climbers have replaced fixed
length climbers. The first adj ustable

climber was known as the C Climber. This was

NOTE: "l" or "R" (Left or Right) Stamped
above Date on Cand 0 CI imbers

Fasteners

Leg Iron

Fig. 1 - E Climber

ilL" or "R" (Left or Right)
stamped under Ring Loop

(See Note)

Sleeve

© American Telephone and Telegraph Company, 1965
Printed in U.S.A. Page 1
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superseded by the D Climber in which the stirrup
was widened 1/4 inch to give more room for over·
shoes and the gaff raised 1/8 inch for better
ground clearance when :stepping off a pole. The
E Climber, Fig. 1, which supersedes the D
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Climber is changed to use two set screws instead
of one set screw and a rivet for attaching the
sleeve to the leg iron. This will allow the crafts
man to remove the sleeves, pads and straps for
reuse when returning climbers to be sharpened.
As C and D Climbers are returned for sharpen
ing, the rivet holes in the leg irons will be tapped
so that two set screws can be used to attach the
sleeves. A fully machine shaped and sharpened
gaff is used on the E Climber. No filing is re
quired at time of manufacture or when resharp
ened. The gaff has been designed so that it can
be machine sharpened without any filing to re
shape the outer rounded surfaces shown in Figs.
10 and 11. Do not use a file on these surfaces at
any time. This will disturb the design of the
gaff so that it can not be machine sharpened
satisfactorily. Climbers may be ordered with or
without sleeves, Sleeves including Fasteners or
Fasteners only can be ordered separately. Pads
and straps must be ordered separately. Gaff
guards may also be ordered separately, however,
all new and resharpened climbers are packaged
with gaff guards installed.

2.02 Adj ustable climbers have offset stirrups,
therefore, they are made for the right and

left foot and are marked "R" or "L" on the ap
propriate climber as indicated in Fig..... These
climbers can be identified as right or left by re
membering that the offset of the stirrup is toward
the front of foot. Another method is to hold the
climber with gaff toward you and pointing up,
then noting which direction the stirrup is offset.
If the offset is to right, it is a right climber as
in :B-'ig. 2; if the offset is to left, it is a left climber.

SLEEVES

2.03 Sleeves used with adj ustable climbers can
be adjusted in increments of 1/4 inch.

They are available in two lengths. The longer
sleevlB used with the C and D Climbers has been



superseded by one that can be adjusted to 21-1/2
inehes. Fig. 3 illustrates these sleeves and the
range of adjustments. Sleeves are attached to
climbers by two set screws known as Fasteners
except on the shorter sleeves from 14-3/4 to
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15-1/2 inches and on the longer sleeves from
17-3/4 to 18-1/2 inches. On these adjustments,
only one set screw is used for attachment. For
these lengths, the wedging of the sleeve and leg
iron provides a suffi.ciently tight fit of these parts.

Adjustment
Range Marking

Fig. 3 - Sleeves for Adiustable Climbers
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PADS

2.04 Plain, felt lined and cushion pads, Fig. 4,
are available for use with climbers. Cush

ion pads are coded B Climber Pads (angle) and
C Climber Pads (straight). Plain and felt lined

pads are generally. used when wearing boots that
cover the calf of the leg. Cushion pads give added
comfort, especially at the calf of the leg. B
Climber Pads also furnish additional padding at
the shins.

Fig. 4- Pads

STRAPS

2.05 C Climber Foot Straps, Fig. 5, are used
on the stirrup rin~~s of adj ustable climbers

to fasten the climber to the foot. A C Climber
Foot Strap consisting of a tongue and buckle
that can be clipped to the climber stirrup ring is
placed on the climber so that the buckle will be
across the foot instep when fastened.

fig. 5 - C lCiimber Foot Strap Installed
on Right Climber
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2.06 The 22- or 26-inch B Climber Strap, Fig. 6,
is used to hold the pad on the leg iron

and to fasten both to a craftsman's leg when the
climber is worn.

Fig. 6 - B Climber Pad (Right) Installed

GAFF GUARDS

2.07 Gaff guards are used to protect gaffs and
workmen when climbers are not being used.

They also protect other tools from damage that
are stored in vicinity of climbers. Fig. 7 illus
trates a gaff guard installed.

3. PRECAUTIONS

3.01 Observe the following prl8cautions when
storing, transporting, and using climbers:

(a) Equip climbers with gaff' guards, when
not in use. Gaff guards protect craftsmen

as well as the gaff tips and cutting edges when
climbers are carried by craftsmen or are
stored in tool boxes or other storage spaces.
They also prevent damage to safety straps and
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body belts when stored in the same compart
ments with climbers.

(b) Use climbers adjusted to correct size,
Part 4.

(c) Do not bend leg irons. If discomfort ex
ists, use cushion type pads.

Fig. 7 - C Gaff ~Guard Installed

(d) NEVER WJ8JAR CLIMBERS ON WORK
WHERE THEY ARE NOT REQUIRED

as, for example, when walking between poles,
when working on ground, a ladder, a stepped
pole where the work can be performed safely
from the steps, or while traveling in a motor
vehicle or any other type of conveyance.

(e) When climbing past another employee who
has his safety strap in place around the

pole, special care should be taken to avoid
gaffing the other employee, his safety strap or
other equipment.

(f) When climbing past attachments on poles,
care should be taken to avoid dragging

climbers or: foot against these attachments.

Pase 5
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(g) Do not use the gaff as a pry.

(h) When climbing, avoid placing the gaff in
or near a crack, knot, nail, or tack, etc.

(i) Inspect climbers in accordance with Part 5.

4. FITTING AND ASSEMBLING CLIMBERS

4.01 Determine the correct sleeve to use by
measuring the distance from the lower

edge of the proj ecting kneebone to the underside
of the shoe at the arch, Fig. 8, and subtract 1/2
inch. Select the sleeve (see 2.03), that covers this
range. When ready to assemble the climber for
use, first place the C Floot Straps ~~s indicated
in 2.05.

Fig. 8 - Measuring for Climber Length

Next, place a B Climber Strap and pad on sleeve
as shown in Fig. 6. Place the strap so the tongue
will point toward back of l,eg when buckled.
Place sleeve on climber, step on stirrup and ad
just sleeve to position that is most comfortable.
Place one of the set scrl3WS to hold the sleeve in
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place and put cUmber on to see if it feels com
fortable; if so remove climber and add second set
screw to hold sleeve in place (see 2.03). The same
procedure can be used for the other climber.

Fig. 9 - Right Climber on Leg



Climbers should be adj usted to the maximum
length which is comfortable. Fig. 9 illustrates
assembled climber strapped to leg.

5. INSPECTION OF CLIMBERS

5.01 Each employee shall assume the responsi-
bility for determining that his climbers,

sleeves, pads, straps and gaff guards are in good
condition and ~hall inspect the gaffs to detect
nicks or dulled cutting edges daily, or more
often, if he has any reason to think they are not
in good condition such as after accidentally
hitting a nail or tack while climbing a pole. If
there is any question that the gaffs are in good
condition, check them with the pole cutout test,
see Part 6. Furthermore, upon receipt of the
climbers and at least once a week thereafter, he
shall inspect the climbers and associated items in
accordance with 5.03 to detect any flaw that may
have developed. In addition, climbers shall pass
the pole cutout test.

5.02 The employee's supervisor shall make an
inspection of the climbers at intervals of

not more than three months.

5.03 The important conditions to look for when
inspecting climbers are as follows:

(a) Fractured gaff or hairline crack.

(b) Loose gaff.

(c) Broken stirrup ring or broken or loose
ring loop.

(d) Fractured leg iron or start of fracture.

(e) Nicks and depression in gaff due to impact
with a hard object.

(f) Ridge of gaff not straight.

(g) Dull gaff beyond restoration by means of
honing.

(h) Broken or distorted gaff point.

(i) Fractured sleeve or start of fracture.

(j) Broken or loose sleeve strap loop.

(k) Straps worn through one ~ayer of fabric
or with cuts or enlarged buckle holes that

would affect the strength.

(1) Broken or otherwise defective strap
buckle.
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(m) Broken or otherwise defective clip on foot
strap.

(n) Broken or loose rivets on straps or pads.

(0) Broken or torn loop on strap or pad.

(p) Plastic missing from gaff guard.

(q) Loose screw or rivet on sleeve.

5.04 If any of the conditions, 5.03 (a) to (h)
inclusive, are found, or if the condition of

the climbers is such that there is good cause to
doubt their safety, they shall not be used but
shall be exchanged for a pair in good condition.
If any of the conditions {i) to (p) inclusive are
found, the item shall be replaced. If condition
(q) is found, the screw or rivet shall be tightened

or replaced.

5.05 The following illustrate the surfaces and
ridge of a properly··shaped gaff. The ridge

is straight.

(a) Profile of gaff at point.

Fig. 10- G,aff Prc)fiIe and Point

(b) Rounded contour of outer surfaces.

Fig. 11 - Out'er Surfaces
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5.06 The following illustrations show two prin
cipal causes of climber cutouts due to un

satisfactory gaff conditions.

(a) Insufficient penetration resulting from a
dull gaff.

angle, aim the gaff toward the center of
the pole about one foot above the ground
line. Lightly jab the gaff in the pole, sc
that it penetrates the wood about 1/4 inch
see Fig. 14. Do this at a location wherE
the pole' surface is free of cuts.

6. TESTING CLIMBER GAFFS

Fig. 14 - Jabbing Gaff in Pole

Straps omitted
for clarity

(b) Ineffective penetration due to ridge not
being straight.

:111
1
1
, LForceOfleg 111

1:11 lever arm

')11
1

. ~,.tl",yl"" ~~I
.I'll' ~ ~;traps omitted

_jll' to- I for clarity,p :
.,.,/1 , Sl1)all resisting ~/1
·l! power ~~

'/1' Iii Even a very -;;;;011
I ) I hump lends to produce
J 1)11 fulcrum a prying action similar

. . to that obtulned with (I

crowbar.

Fig. 12 -- Dull Gaff

Fig. 13 - Ridge Not Straight

6.01 Climber gaffs shall be tested when
received and thereafter anytime there is

any doubt as to their sharpness but at least once
a week. They shall be tested by making the pole
cutout test as follows:

1. Place the climber on the leg and fasten
the foot strap in the usual manner. Do
not fasten the leg: strap.

2. Remove the gaff guard and put on your
gloves. Place your hand between your leg
and the climber pad, palm facing the pole.
Place the other hand around the pole to
balance yourself. With your leg at about
a 30 degree angle, the normal climbing
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3. Keeping just enough pressure on the stir
rup to keep the gaff in the pole, but not so
much as to cause the gaff to penetrate any
deeper, push the climber and your hand
toward the pole by moving your knee until
the strap loop of sleeve is against the pole
as shown in Fig. 15.

Fig. 15 - Climber Holding

ISS 11, SECTION 081·730.101

4. Making certain the strap loop is held
against the pole with pressure from your
leg, gradually exert full pressure straight
down on the stirrup without raising your
other foot off the ground, so as to main
tain balance if the gaff does not hold.

5. A gaff, which is correctly shaped and is
sharp, will cut into the pole and hold in a
di5tance of 2 inches or less. Measure the
cut from point the gaff enters the pole to
bottom of cut at surface of pole as indi
cated in Fig. 16.

Fig. 16 - Measuring Gaff Cut

A gaff that is correctly shaped but dull or
burred will cut in and hold but the length
of the cut will be more than 2 inches. A
gaff, which is very dull or deformed in
some way, will cut out of the pole or plow
through the wood for a distance greater
than 2 inches. Do not use climbers that cut
out or plow throu:gh the wood for a dis
tance ,greater than 2 inches. If the climber
gaff is dull, sharpen with a hone, as de
scribed in Part 7 and repeat cutout test.
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7. FIELD MAINTENANCE

CLIMBER GAFFS

7.01 During normal use of climbers the edges
along the inner surfaee (cutting edges),

Fig. 17, may become dull. The honing stone
should be used to maintain sharp edges. Remem
ber that even a dull gaff can cut your finger so
hone carefully.

Fig. 17 - Gaff Cutting Edges

7.02 In honing, use a standard honing stone.
Keep the stone well oiled with light

machine oil while honing to prevent dogging the
stone.

7.03 First, if there are any small burrs along
the cutting edges, remove them by holding

the hone against the side of the gaff and care
fully following the edgc~ around to the tip as in
dicated in Figs. 18 and 19.
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Fig. 18 - Removing Burrs from Top Cutting Edge

Fig. 19 - Removing Burrs from Bottom Cutting Edge

7.04 Hone the inner surface of the gaff by
starting the stroke near the leg iron and

continue over rounded curve of tip as indicated
in Fig. 20. Stop the honing stroke before the
stone slides off the end of the gaff to prevent
dulling the tip. About 20 to 25 strokes of the hon
ing stone should be enough. Do not attemDt tn
reshape the tip of the gaff.

Fig. 20 Honing Inner Surface



7.05 When using a vise to hold a climber,
always protect the leg iron by placing

wood blocks between the vise jaws and the leg
irons as indicated in Fig. 21. This prevents scor
ing the leg iron which may weaken it.

Fig. 21 - Honing Using Vise

PADS

7.06 Pads should be maintained clean and
pliable for maximum comfort. Maintain

this condition by using saddle soap or neatsfoot
oil about every three months as follows:

(a) Clean with a damp sponge using a neutral
hand soap.

(b) With sponge and clean water, work up a
lather using a good grade of saddle soap.

Work lather well into pad and put in shade to
dry. When lather is almost dry" rub the leather
vigorously with a soft cloth.

ISS 1, SECTION 081 ..730-101

(c) About every six months instead of dress-
ing with saddle so:stp as in (b), clean as in

(a), then while leather is still damp apply
about 1/2 teaspoon of neatsfoot oil on the loop
side of the pad, apply oil gradually with hands
using long light strokes to work into leather.
After oiling, allow pads to dry overnight then
rub vigorously with a soft cloth to remove ex
cess oil.

8. RETURNING CLIMBERS F:OR MACHINE
SHARPENING

8.01 When climber gafrs need sharpening and
the desired sharpness cannot be obtained

by honing as described in Part 7, the craftsman
shall exchange theJffi for a pair in good condition.
Remove the straps and pads, also the sleeves un
less they are riveted, for reuse on good climbers.
Equip the climbers to be returned with gaff
guards and tape or otherwise tie them together.
Fig. 22 illustrates a gaff that has been machine
sharpened a number of times, to the minimum
length that shall be used.

Fig. 22 - IGaff SharpenEld to Minimum Length

Page 11
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SECTION 460-110-100

1. GENERAL

1.01 This section provides information about
protective devices used on special service

circuits requiring special service protection or
special safeguarding measures.

1.02 This section is reissued to add:

• C clip terminal insulator

• D clip terminal insulator

• vVarning Marker, Form E-5190

• Protection for 300-type connectors

(a) KS-16576, List 5 designation plate

(b) KS-16576, List 6 designation plate

(c) P-16E564 heat coil cap (red)

r 2. SPECIAL SERVICE PROTECTION

2.01 Special service circuits require special pro-
tection to insure that plant functions do

not interfere with their operations. These cir
cuits are of a nature that momentary shorts,
opens, or accidental contact may cause serious
reaction in customer relations.

2.02 Binding post insulators and caps, pair in-
dicators, and PBX frame guards are pro

vided for field forces to place in terminals, PBX
frames, and bridging locations where special
service circuits appear. In addition to physical
protection, these markings and protective devices
are an indication that approval from the Serving
Service Center is necessary before doillg allY work
Oll these circuits.

3. SPECIAL SAFEGUARDINIG MEASURES

3.01 The same protection used for Special Serv-
ice Protection (SSP) is required for

Special Safeguarding Measures (SSM) and in
addition locked terminals, unbridged pairs, wire
in conduit, and cable in lieu of drop wire are
required. Engineering authodzation is required
to establish SSM.

3.02 Special Safeguarding Measures are pri
marily used on services involving National

It Security.
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~ 4. WORK ORDERS

4.01 The special service order and/or the toll
circuit layout order is noted "SSP" or

"SSM" alongside the circuit number. In addition,
Form E-4106 (Fig. 1) is used to notify the field
forces where to place or remove protection when
SSP or SSM is involved.

SPECIAL SERVICE

POST INSULATORS PROTECTOR GUARD DEVICES
TERMIN ....LS OISTRIBUTING FRA~ES

."J.I~DIAJnr111 g~~E.~~-=i5- 60 ~~~Vl~~.~n~__

'''''1.'0.'''-,-_ BV '- R.. ~~;KNO._~_ .. _m ~~~NS~ .~ _

__---L~~ . .FO. INFO...ATIQN CAL'- 74 2. -_e..~

Fig. 1 -, Facsimile of Form E-4106

4.02 Typical circuits requiring SSP and/or
SSM are:

(a) Program transmission and television cir
cuits.

(b) Telephotograph, telautograph, and fac
simile transmission facilities.

(c) Private line signal channel or radiotele
phone circuits.

(d) Telegraph and teletypewriter leased lines.

(e) TWX lines.

(f) Clock or ADT lines that operate on closed
4 or series circuits.
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SECTION 460-110-100

r (g) Remote control, signaling, metering, data
circuits, and alarm circuits for fire, police,

burglar, and watchman.

(h) Special facilities for defense or maj or
disaster.

(i) Civil air defense warning network.

(j) Power company remote control circuits.

(k) Airway communieation circuits.

(1) PBX battery and generator supply for
hospitals, police, and fire department or

agencies who perform emergency service for
the general public.

S. HOW TO AVOID DIFFICULTIES!

• Obtain authorization before working on a
special circuit.

• Use SSP and/or SSM when required.

• Use hand test set with capacitor in line
(monitor) when first going across a pair.

• Do not short terminals when trying to locate
a pair (Fig. 2).

• Exercise care to avoid accidental contact
with other lines.

• Obtain authorization before removing any
4 sSP and/or SSM.

6. PROTECTIVE DEVICES

6.01 Common protective devices used on special
service circuits are shown in Fig. 3

through 18.

6.02 Indicator KS-66€iO is a red plastic ring,
1/2-inch in diameter. This indicator must

be placed on wires before they are terminated.
It is used to identify special service circuits. A
KS-6660 indicator is shown in Fig. 3

6.03 Indicator KS-16847 is a red cellulose-ace-
tate spiral ring, 3/8-inch in diameter. This

indicator is also used to identify circuits. The
split-ring feature of this indicator permits plac
ing or removing indicator on terminated wires
(see Fig. 4).
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Fig. 3 -Indicator KS-6660

o
Fig. 4 - Indicator KS-16847

6.04 Binding post caps, Fig. 5 through 11, are
neoprene caps for use on cable and wire

terminals as protection against accidental con
tacts on special service lines, and as a means of
minimizing faceplate leakage in distribution
cable terminals. Binding post caps are supplied
in red and black. Red caps are intended for use
on special service lines and the black caps are
for general use.

• The B binding post caps, Fig. 5, are for use
on nonworking posts of N, T, and 61-type
cable terminals.

Fig. 5 - Binding Post Cap B

• The C binding post caps, Fig. 6, are for use
on working posts of N, T, and 61-type cable
terminals.

• The D binding post caps, Fig. 7, are for use
on 7A fuses installed in L-type fuse cham
bers.

• The E binding post caps, Fig. 8, are for use
on 49-type cable terminals.



Fig. 6 - Binding Post Cap C

Fig. 7 - Binding Post Cap 0

Fig. 8 - Binding Post Cap E

• The F binding post caps, Fig. 9, are for use
on terminals equipped with insulation crush
ing washers such as B buried cable terminals,
and 30-2, 57B, and 59A-type connecting
blocks.

Fig. 9 - Binding Post Cap F

• The G binding post caps, Fig. 10, are for use
on 30-type connecting blocks.

ISS 4, SECTION 460-110-100
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Fig. 10-- Binding Post Cap G

• The H binding post caps, Fig. 11, are for
use on 31-type connecting blocks.

Fig. 11 -- Binding Post Cap H

6.05 The KS-14539 guard protector, Fig. 12, is
a red plastic hood designed to cover the

heat coils and springs on C50 protected-type
frames.

\Fig. 12 - C:;uard P'rotedor KS-14539

6.06 Binding post insulators are open-ended
fiber insulators for use on binding posts

to prevent accidental contacts. These insulators
are designated No.1, 2, 3, and 6, and are shown
in Fig. 13. Binding post insulators have a red
enamel finish.

• No. 1 insulators, Fig. 13, are for use on
binding posts having 3/8-inch hexagonal
nuts, and on 7T fuses.

• No.2 insulators, Fi~~. 13, are for use on bind
ing posts having 7/16-inch hexagonal nuts,
and on 7A fuses.
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III
NO. , NO.2 NO. :3 NO.6

6.08 The B coil spring insulator (MD) is a
fiber insulator designed for use on the

70-type connecting bloek (Fig. 15). When in
stalled, one B insulator will protect two coil
springs, "Tip and Ring," that are mounted on
the faee or station side of this block. This insu
lator has a red enamel finish.

Fig. 13 - Binding Post InsulatcHs

• No.3 insulators, Fig. 13, fit the screw bind
ing posts of BD, BE, BF, and BG cable ter
minals.

• No.6 insulators, Fig'. 13, are for use on ter
minations of the alarm and contactor cir
cuits in T pressure contactor-terminals and
3-pair gas-tight terminals.

6.07 Terminal punching insulators are open-
ended fiber insulators for usc on terminal

punchings to prevent accidental contacts. These
insulators are designated No.4, 5, and 7 and are
shown in Fig. 14. Terminal punching insulators
have a red enamel finish.

Fig. 15 - B Coil Spring Insulator (MOl

6.09 The B clip terminal insulator is a red
plastic insulator, Fig. 16, designed to pro

tect one row of terminals on the 66-type con
necting block. Thb insulator may be cut with
diagonal pliers to fit all elip-type connecting
blocks.

I I Fig. 16 -- B Clip Terminal Insulator

NO.4 NO.5 NO.7

Fig. 14 - Terminal Punching Insulators

• No. 4 insulators, Fig. 14, are 1/2 inch in
length and are used on terminal strips.

r 6.10 The C clip terminal insulator is red plastic,
Fig. 17, and is designed for identification

and mechanical protection of two terminals on
66G-type connecting blocks. The insulator is
approximately 1/2-inch long with closed ends.

• No. 5 insulators, Fig. 14, are 5/8 inch in
length and are also used on terminal strips.

• No.7 insulators, Fig. 14, are for use on cable
conductor terminating lugs of the C- and
E-type protector mountings. 4
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Fig. 17 -- C Clip Terminal Insulator



6.11 The D clip terminal insulator is red plastic, ~
Fig. 18, and is designed for identification

and mechanical protection of two terminals on
66H-type connec.ting blocks. This insulator is
approximately 7/8-inch long with closed ends.

Fig. 18 - 0 Clip Terminal ~nsulator

6.12 The 12A guard is shown in Fig. 19. It is
designed to protect special service lines

appearing on frames that are equipped with
444A test jacks. ~

Fig. 19 - 12A Guar,d

6.13 The 12B guard, Fig. 20, is the same as 12A
guard with-addition of a locking screw for

maximum security.

Fig. 20 - 128 Gual'd

ISS 4, SECTION 460-110-100

6.14 The Warning Marker Form E-5190 is red +

waterproof plastic cloth, Fig. 21, with a
pressure sensitive backing. The tapes are 1/4
inch wide by 1-1/2: inches long and are supplied
on a dispenser card with 36 tapes to a card.
-This wiring marker is designed for identification
of special service lines j ained by B wire connec
tors.

Fig. 21 - W,arning Marker Form E-5190

Page 7



SECTION 460-110-100

.. 6.15 The KS-16576, List 5 designation plate, r
Fig. 22, is a red plastic hood designed to

cover the wire-wrap terminals on the jumper
wire side of 300-type connectors.

Fig. 22 - KS-16576, List 5 Designation Plate

6.16 The KS-16576, List 6 designation plate,
Fig. 23, is a red plastic hood designed to

cover the test-terminals on the cable side of
300-type connectors.

Fig. 23 - KS-16576, Llist 6 Designation Plate

6.17 The P-16E564 heat coil cap (red), Fig. 24,
is used in place of the black heat coil caps

.. on protected 300-type frames.
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Fig. 24 -- P-16E564 Heat Coil Cap

7. INSTALLING AND REMOVING SSP

7.01 Special service protection may be installed
or removed upon receipt of Form E-4106

(Fig. 1). Install SSP as shown in the following
figures.

Fig. 25

Install binding post caps as follows:

(1) Clean faceplate.

(2) Place cap over binding post and push
until seated against faceplate .



Fig. 26

Slip the KS-6660 indicator over end of wire, as
shown in Fig. 26. Split-ring feature of KS-168tl,7
indicator permits placing or removing indicator
on terminated wires.

Fig. 27

ISS 4, SECTION 460-110-100

Fig. :28

SSP used with 42A connecting block.

Fig. 29

SSP used in N-type cable terminals, wiring ter
minals, or fuscless protected terminal blocks. SSP used with '14A block.
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Fig. 30 Fig. 32

B clip terminal insulators installed on 66-type D clip terminal insulators installed on 66H-type
connecting block. connecting block. .J

Fig. 31 Fig. 33

C clip terminal insulators installed on G6G-type B coil spring insulators (MD) installed on 70-
connecting block. .J type connecting block.

Page 10



Fig. 34

D binding post caps installed in L-Type fuse
chamber.

Fig. 35

E binding post caps and indicators used with
49A cable terminal.

ISS 4, SECTION 460-110-100

Fig. 36

Indicator used with station protector 123AIA.
The 150A cover (shown cut away) gives added
security.

Fig. 37

No.3 binding post insulators installed in ED-type
cable terminal. Remember SSP is required at
both ends of cross-connecting wires.
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Fig. 38

A 30-type connecting block with SSP.

Fig .. 39

Typical terminal strip with SSP. 'rerminal
punching insulators shown here are No.4 (short)
and No.5.

Page 12

Fig. 40

C50 type frame with KS-14539 guard and ter
minal punching insulators. Protect each special
circuit appearing on frame. Place SSP on each
end of jumper wire.



ISS 4, SECTION 460·110-100

Fig. 41

SSP on frame equipped with 444A test jacks or
401 connector.

Fig. 42

Warning marker Form E-5190 installed on B
wire connector.
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Fig. 43

Protected 300-type connector (jumper wire side)
on frame protected with KS-16576, List 5 desig
nation plate.

Fig. 44

Protected 300-type connector (test-terminal side)
protected with KS-16576, List 6 designation plate. ~
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SECTION 500-810-200

1.00 GENERAL

1.01 This section outlines procedures to be
followed by the field forces to protect

disconnected telephone station apparatus from
damage during its return to telephone company
storerooms or the Western Electric Company.

1.02 The condition of returned telephone equip
ment determines the cost of repair work.

1.03 A majority of the repair cost is built up
due to damage inflicted on the set. This

occurs between the time of disconnection and ar
rival at the repair shop.

1.04 All disconnected station apparatus requires
protective handling. Point sections cover

ing various apparatus will be added as required.

1.05 Cartons of disconnected apparatus left on
customer's premises for pickup should be

sealed.

2.00 DISCONNECTION C:>F EQUIPMENT

2.01 All equipmellt when removed from service
should be disconnected properly. Unneces

sary repair costs result when cords are cut off
and equipment is pried off wall or otherwise re
moved improperly.

2.02 After apparatus has been disconnected,
backboards, mounting screws, wire clip

pings, etc, should be separated from apparaLUS.

Page 2

3.00 PROTECTING TELEPHONE SETS

3.01 To give maximum protection to discon-
nected telephone sets, package them in con

tainers similar to those in which they were
delivered. Usually, corrugated cardboard cartons
are available from new installations. These car
tons should be held for packaging of rt~turned

apparatus instead of being discarded or other
wise destroyed.

3.02 Cardboard cartons also may be obtained
through normal supply channels. Table A

gives carton and detail numbers required for dif
ferent sets.

TABLE A

CARTON LISTING

Carton No. Detail No. Type S,et

8499
8499A 201, 2Jl1
8499B

--
21800A 202, 300, 5300

21800 21800B 500
21800C 500

RM 649508
RM 649708

500 Wall SetRM 649945

RM 649522
None reqd 400 Key Sets
liM 649722 500 Key Sets

RM 649600
RM 649610 600
RM 649620 (Call Director)

RM 649601
RM 649611 601
RM 649621 (Call Director)

RM 649530 None reqd 700
(PRINCESS Set)
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Fig- 1
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3.03 If there are no suitable cartons available,
paper or transparent plastic bags may be

used for protecting telephone sets. 1rhe type bag
used will depend on local supplies.

Caution: Plastic bags can be dangerous due
to their suffocating characteristics if handled
by small children. Do not leaVif! these bags
on the customer's })remises or accessible to
children.

3.04 Particular care should be given to handling
disconnected Call Directors, Princess, and

other colored telephone sets.

• Considerable damage and costly repairs of
Call Directors can result if they are not
protected properly when disconnected.
Make certain Call Directors are not
handled as loose items. Protect them in
such a way that handset, mounting cord,
and especially th~~ connectors cannot mar
other parts of the set.

Caution: Tape sh(Jluld not be used to tie
mounting cords (palrticularly Call Director)
in coils. Tape stains the jacket and results
in costly repairs.

• All disconnected colored telephone sets, in
addition to being packed in suitable car
tons, should be protected by plastic bags.
These will remain on the sets until the
Western Electric Company is ready to
make repairs.

Page 4
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3.05 When telephone sets are packed in cartons,
care should be taken to use the cardboard

separators and details with which each ca.rton is
equipped. This will prevent loose handset or cords
from damaging fingerwheel or other parts: of the
set.

3.06 When paper or plastic bags are used to
package telephone sets:

• Coil mounting cord loosely around upper
part of set (Fig. 1).

• Place handset in a 5-pound paper bag or
equivalent.

• Place handset across the instrument in a
position 90 degrees from its normal posi
tion in the cradle. (Do not stretch retrac
tile cords out of their natural shape or
wrap them around the set.)

• Spade tips and stay hooks should be so po
sitioned that they will not mar or Bcratch
the handset or housing during transit.

• Place telephone set in bag and fold over
end of bag, securing it with a rubber band;
or place in trays for return to Western
Electric Company.

Under no circumstances shall connect
ing blocks, plugs, jacks, screws, Olr' other
miscellaneous items be placed ,:n car
tons or bags with telephone instruments.
These items should be transported
separately.
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effectively grounded to a multigrounded neutral or
to an extensive water (metallic pipe) system.

1.06 Cable, wire, strand, etc. that is subject to
disturbances by lightning or possible contact

or induction from electric circuits in excess of 300
volts are called exposed c:able, wire, or circuits.

1.07 Cable, wire, strand, etc, that are not subject
to disturbances by lightning or electric circuits

in excess of 800 volts are called unexposed cable,
wire, or circuits.

1.08 In non lightning areas the exposure status
of cable or wire iis based only on power

exposure. The protection outlined in the station
protection practices is primarily for protection
against the effects of power contacts. In lightning
areas protection is required regardless of power
exposure except when the plant is effectively
shielded by buildings or other structures.

1. GENERAL

1.01 In general, this section covers the requirements
for protection of subscriber stations including

coin telephones at indoor or outdoor locations and
g(~neral requirements for protecting PBX circuits.

1.02 This section replaces Section 638-210-011,
Issue I, and 4H5-310-201, Issue 2, which are

l'anceled.

1.03 The service order should indicate the type
of fuseless or fused protector required. If

it does not, consult your supervisor.

1.04 Station protectors ensure safety to subscribers
and telephone personnel and prevent damage

to station equipment from abnormally high voltage
and current.

1.05 Isolated sections of aerial cable are considered
as open wire for the purpose of determining

the type of protector required unless the cable is

1.09 Ground rods encountered on reinstalls and
reconnects shall not be used if a better

grounding electrode is available.

1.10 Section 460-100-101 describes the various
types of station protectors, Section 460-100-200

outlines the methods of installing protectors, Section
460-100-201 outlines the methods for installing
protector and signaling grounds, Section 462·460-200
covers the installation of station sets installed in
autotrailers, and Section 502-415-100 covers the
special requirements for station sets installed in
explosive atmospheres.

2. FUSEILESS STATION PROTECTION AND REQUIREMENTS
(AERIAL OR BLOCK CJ~BLE)

2.01 Fuseless station protectors should be used
at all stations served by a cable with a

grounded metal sheath or shield, such as lead,
alpeth, stalpeth, etc (1.05). When drop wire is to
be joined to a cable pair, a fusible link is required
as outlined in 4.01, (b).

© American Telephone and Telegraph Company, 1967
Printed in U.S.A. Page 1
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2.02 The fuseless prot€:ctors should be installed
when single pair drop wire is used at stations

served by open or multiple wire when the protector
can be grounded a:" follows:

(a) A metallic cold water pipe having at least
10 feet buried.

(b) A metallic cold water pipe bonded to a
multigrounded neutral system.

(c) Service ground of a multigrounded neutral
power system.

(d) Metallic service entrance conduit (except
duminum) bonded to the service entrance

box of a multigrounded neutral system.

Note: If one of these grounds is not available
a fused-type protector must be used.

2.03 Subject to the grounding restrictions outlined
in 2.02, the fuseless protector may be used

as follows:

(a) At any station served by open wire where
bridling to C Drop Wire is through D or

E Block Wire fusible link (bridling wire).

(b) At stations where C Drop Wire is directly
connected to urban wire.

(c) Where C Drop Wire is connected through
D or E Block Wire fusible link to rural wire.

Note: The bridling between drop wire and
open wire or rural wire must consist of at
least two feet of D or E Block Wire. Bridling
requirements are outlined in Section 462-240-200.

2.04 A fuseless protector must not be used with
multiple drop wire when the stations are

served by open or multiple wire.

Note: A fuseless protector can be used only
with multiple drop wire when the stations are
served by a grounded metal sheath or shielded
cable.

2.05 Drop wire from an unexposed cable terminal
into an exposed ar~a exposes both the

suscriber station and the distribution cable. Fuseless
protectors are required at both ends of the drop.

Page 2

When drop is to be joined to a cable pair a fusible
link is required as outlined in 4.01, (b).

Note: Section 638-200-200 covers unexposed
cable at exposed wire connections.

3. FUSED STATION PROTECTION AND REQUI~~EMENTS

3.01 When the grounding requirements or bridling
requirements outlined in 2.02 or 2.08 cannot

be followed, a fused-type protector must be used.

4. STATION PROTECTION AND REQUIREMENTS
(BURIED AND UNDERGROUND)

4.01 Fuseless station protectors may be used with
buried distribution cable connected to exposed

cable as follows:

(a) When 24- or 26-gauge cable is so located
that it will serve as a fusible link. Section

638-205-015 covers the requirements for placing
fuse cables.

(b) When the buried distribution cable is 19- or
22-gauge and no fuse cable has been placed,

a minimum of 8 inches of either 24- or 2:6-gauge
wire must be placed at the junction ponnt as a
fusible link between the service wire and buried
cable.

Note: B Wire Connectors should be used to
join the fine gauge wire (24- or 26-gauge
conductors) used as a fusible link to the service
wire and buried distribution cable.

4.02 When the requirements outlined in 4.01
cannot be met, a fused-type protector must

be used.

4.03 For any length of buried wire, bond the
aluminum shield or armored wire to the

ground terminal of the protector by means of the
solderless connector. The aluminum shield or
armor wire is bonded to the terminal housing by
means of an AT-7796X Connector.

4.04 Service drops joined to exposed underground
cable pairs will require the same type

protectors as drop wire joined to exposed aerial
cable pairs.



5. PBX STATION PROTECTION (CENTRAL OFFICE
TRUNKS, TIE TRUNKS, OFF·PREMISES EXTENSIONS,
RINC31NG FEEDERS, AND BATTERY FEEDER CIRCUITS)

5.01 VVhen PBX's are served by exposed metal
sheath cables, the following protection is

required:

(a) The sheath of the cable must be grounded.

(b) A fuse cable spliced between the entrance
cable and the terminating facilities.

(c) T'he terminating facilities shall be equipped
with heat coils and carbon blocks.

5.02 Vvhen drop or multiple drop wire is extended
from exposed metal sheath cables, fuseless

protectors should be used. When drop wire is to
be joined to a cable pair a fusible link is required
as outlined in 4.01, (b).

5.03 F'useless protectors may be used with open
or multiple wire when the requirements of

2.02 are observed. Otherwise fused protectors
must be used.

5.04 All exposed PBX lines require 60-type fuses
except as follows:

(a) As outlined in 5.01.

(b) Battery feeder circuits.

5.05 Battery feeder circuits extended from exposed
metal sheath cables require the following

protection:

(a) As outlined in 5.01.

(b) VVhere a single battery feeder pair is extended
from a metal sheath cable, the fuseless-type

protedor or protected terminal is all the protection
required.

(c) 'Where two or more cable pairs are used in
multiple and these pairs are extended by a

single drop wire, the arrangement may be
considered as a single pair and protection provided
as in (b).

(d) 'Vhen multiple drop wire is extended from
a cable terminal and terminates on 116- or

ISS 'I, SECTION 460-100-100

117-type protectors, no other protection for a
single pair battery feeder circuit is required.

(e) When two or more battery feeder pail's are
extended from NH..type terminals (without

metal housing) or lA4A-type terminals. no other
protection is required.

(f) When two or more~ cable pairs are used in
multiple and these pairs are extended by

two or more drop wires, fused-type protectors
must be used.

5.06 Battery feeder circuits extended from open
or multiple wire require the following

protection:

(a) A fuseless protector may be used with a
single battery feeder pair when the protector

can be grounded as outlined in 2.02. Otherwise
a fused protector must be used.

(b) A fused protector must be used with two
or more pairs.

5.07 Exposed PBX lines (central office trunks,
tie trunks, off-premises extem;iom;, and

ringing feeder circuits) extended from metal sheath
cables must be provided with sneak current
protection. The 60A or 60D Fuses are generally
used with these types of circuits. The 60-type
fuses are not required when pairs are extended
from a protector frame equipped with heat coils
and carbon blocks.

5.08 Exposed PBX lines (central office trunks,
tie trunks, off~premises extensions, and

ringing feeder circuits) extended from open or
multiple wire must be provided with sneak current
protection. The 60A or 60D Fuses are generally
used with these types of circuits. Protection can
be provided as follows:

(a) Fuseless protectors equipped with 60-type
fuses may be used with a single drop when

the grounding requirements of 2.02 can be
observed. Otherwise a fused protector equipped
with 60-type fuses must be used.

(b) When two or more drops are terminated at
the same location, fused protectors equipped

with 60-type fuses must be provided for each
drop.

Page 3
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6. STATIONS REQUIRn.G SPECIAL PROTECTIVE
MEASURES

6.01 Special protectivle measures are usually
required for stations located in the following

areas:

(a) At power substations or generating stations.

(b) In atmosphere containing explosive gas,
vapor, or dust.

(c) Where privately owned circuits are in conflict
or joint use with power circuits not suitable

for general joint use.

(d) When facilities are leased for the operation
of FOREIGN signaling circuits which might

impress excessive voltage or current on the
system's facilities.

Note: The protection required for the circuits
listed in (a) through (d) will be on the service
order. If it is not, consult your supervisor.

6.02 Outdoor stations served by exposed conductors
usually require only fuseless or fused

protectors.

6.03 There are some stations where protectors
and special grounding arrangements are

necessary, as follows:

(a) Coin Telephones.: If the drop or line wire
is exposed betwetm the cable terminal and

telephone, protectors are required (2.05).

(b) Stations on Wood Poles: If possible install
the stations on a pole having a vertical

ground wire connected to a multigrounded neutral.

Page 4
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When a multigrounded neutral is not available
and the station is served from a metal! sheath
cable, the protector is grounded to a ground
rod. If the station is served from open or
multiple wire, ground the protector to a ground
ring following local instruction.

Caution: Do not install a statioin on a
pole having a power vertical groUJ'1d wire
for lightning protection unless the ground
wire is connected to a multigrounded
neutral.

(c) Stations on Metal Poles:

Caution: Do not install stations Oln metal
poles that support power circuitlJ (open
wire or in conduit) of 300 volts or more
lUnless the pole is grounded to a multigrounded
I,eutral or a metallic cold water piipe.

(1) Fuseless protectors are required on metal
poles supporting power circuits of 300

volts or more.

(2) When the conductors are exposed and
the power circuits on the metal pole are

300 volts or less and the pole is bonded to a
multigrounded neutral or low impedance ground,
such as a metallic cold water pipe, a fuseless
protector is required.

(3) When the conductors are exposed and
the power circuits on the metal pole are

300 volts or less, a fused protector is required.

(4) When the conductors are unexposed and
the power circuits on the metal pole are

300 volts or less, no protection is required.
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1. GENERAL

1.001 This addendum supplements Section
460-100-101, Issue 1.

1.002 This addendum is issued to show design
change on 90A bracket.

3. DES;CRIPTION OF PROTECTOR MOUNTINGS AND
ASSOCIATED EQUIPMENT

The following change applies to. Part 3 of the
section.

(a) Fig. 9-Revised

Fig. 9-90ll Bracket
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SECTION 460·100·101
Issue 1, October 1967
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1. GENERAL. 1.03 The station protectors covered in this section
are the fuseless and fused type. The fuseless

2. DE:SCRIPTION OF STATION PROTECTORS . protector contains protector units having three mil
air gaps.

3. DESCRIPTION OF PROTECTOR MOUNTINGS
AND ASSOCIATED EQUIPMENT. . .

4. MJ~NUFACTURE DISCONTINUED

4

6

2. DESCRIPTION OF STATION PROTECTORS

2.01 Table A lists the various types of protectors
and their use.

1. GENERAL

1.01 This section covers the description and use
of station protectors.

1.02 ~rhis section replaces Section 638-215-100
which is canceled.

2.02 The 123AIA Protec:tor consists of a base of
insulating material containing three binding

posts and two 2BIA Protector Units (Fig. 1).

2.03 the 123A1A Protector provides protection
against high voltage and abnormal current

for one pair of wires at :subscriber's premises.

TABLE A - PROTECTORS - FUSELESS AND FUSED

USE

TYPE PRonCTOR INDOOR OUTDOOR

Fuseless 123AIA x 1

128AIA-2 x 1

98AA x2

lO6CA x2

116C X

ll7B x

Fused lO6C x
1293C x
1293CA x

Note 1: For outdoor installation, a 150A Cover or 305A2 Protector
Mounting is required.

Note 2: Fuse type converted to fuseless operation.

© American Telephone and Telegraph Company. 1967

Printed in U.S.A. Page 1
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2BIA
PROTECTOR UNIT

Fig. 1-123A~1A Protector

2BIA PROTECTOR UNIT

Fig. 2-128A1A-2 Protector

Fig. 3-116C Protector

2.04 The 128AIA-2 Protector consists of a base
of insulating material containing five binding

posts and four 2BIA Protector Units (Fig. 2).

2.05 The 128AIA-2 Protector provides protection
against voltage and abnormal current for

two pairs of wires at subscriber's premises.

2.06 The 116C Protector is a molded terminal
block containing twelve binding posts, twelve

2AIA Protector Units, and two binding posts for
signaling ground connections. The terminal is
housed in a metal container with a hinged metal
cover. The metal housing is equipped with a clamp
for connecting the station ground wire (Fig. 3).

2.07 The 116C Protector provides protection for
six-pair multiple drop wire at the subscriber's

premises. The 116C Protector is used only with
six-pair multiple drop wiJre extended from metal
sheath cables.

2.08 The 117B Protector is a molded terminal
block containing twelve binding posts, twelve

2AIA Protector Units, and two binding posts for

Page 2

GROUND
TERM INAL
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signaling grounds (Fig. 4). The binding post with
a pronged washer is for connecting No. 10 station
ground wire to the protector. It is provided with
wood screws for mounting on wood and self-tapping
screws for mounting on metal surfaces.

2.09 The 117B Protector is for indoor mounting
and provides protection for six-pair multiple

drop wire at the subscriber's premises. Use only
with six-pair multiple drop wire extended from
metal sheath cables.

213A CONNECTOR

NO. 27 PROTECTOR
BLOCK

CAP, P-375462

BINDING POST
NUT, P-139469

NO. 26 PROTECTOR
BLOCK

121A ADAPTER

Fig. S-98AA Protector

BINDING POST
WASH ER, P-247894

IIG BB
FUSE

2.11 The 98AA Protector provides protection
against abnormal voltage and current for

one pair of wires served from grounded metal
sheath cables. It is not to be used at stations
served by open wire.

2.12 The 106C Protector consists of a base of
insulating material containing five binding

posts, two 11CBB Fuses. and two 2AIA Protector
Units (Fig 6).

2.13 The 106C Protector provides protection
against high voltage and abnormal current

for one pair of wires at r:mbscriber's premises.

PRONGED WASHER,
P-375290

2.10 The 98AA Protector consists of a base of
insulating material containing five binding

posts, two 11CBB Fuses" two 213A Connectors
inserted over the fuses with the pilot holes toward
the station end of the protector, two 121A Adapters
inserted in the bottom of the protector well under
the carbon blocks, and two each No. 26 and 27
Protector Blocks (Fig. 5).

Fig. 4-1178 Protector

MOU NT I NG HOLE

.;q
MOUNTI NG HOLE

SIGNI~LING

GROUNO
TERMINAL

Page 3
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PRONGED WASHER
P-37'5290

GROUND TERMINAL

BINDING POST NUT
P-139469

2AIA PROTECTOR UNIT
(CARBON BLOCK
ASSEMBLY)

II C BS FUSE

BINDING POST NUT
P-139469

Fig. 6-1 O~)C Protector

2.14 The l06CA Protec:tor is a l06C Protector
converted for fuseless operation by strapping

out the IICBB Fuses with No. 213A Connectors
(Fig. 7). The 2l3A Connector is placed with the
pilot hole toward the station end of the protector.

2AIA
PROTECTOR

UNIT (CARBON

BLOCK

ASSEMBLY)

213A

CONNECTOR

lie 88 FUSE

BINDI NG POST
NUTS, P-139469

Fig. 7-1 06C:A Protector

Page 4

2.15 The l06CA Protector provides protection
against high voltage and abnormal current

for one pair of wires served from grounde:d metal
sheath cables. I t is not to be used at stations
served by open wire.

2.16 The l293C Protector consists of a l06C
Protector mounted in a 93C Protector

Mounting.

2.17 The l293C Protector is used where fused
protection for one pair of wires is required

and it is necessary to install the protector outdoors.

2.18 The 1293CA Protector consists of a. l06CA
Protector mounted in a 93C Protector

Mounting.

2.19 The 1293CA Protector is used for protection
against high voltage and abnormal current

for one pair of wires served from grounded sheath
cables when it is necessary to install the protector
outdoors.

3. DESCRIPTION OF PROTECTOR MOUNTINC:;S AND
ASSOCIATED EQUIPMENT

3.01 The 72A Bracket is a formed metal bracket
(Fig. 8).

Fig. 8-72A Bracket

3.02 The 72A Bracket is used to mount a 123AlA
Protector on an acceptable metallic cold

water pipe by means of a station ground damp.
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3.03 1'he 90A Bracket is a formed metal bracket
(Fig. 9).

1 ,

3.07 The 305A2 Protector Mounting consists of a
metal base and a removable metal cover. It

is provided with two sc:rews for fastening the
protector to the metal base (Fig. 11).

Fig. 9-90A Bracket
Fig. 11-305A2 f-rotector Mounting

3.04 'rhe 90A Bracket is used to mount a 128AIA-2
Protector on an acceptable metalli,c cold

water pipe by means of a station ground clamp.

3.05 The 150A Cover consists of gray semiflexible
insulating material (Fig. 10).

3.08 The 305A2 Protector Mounting is intended
to house the 123AIA or 128AIA-2 Protector

for outdoor installation.

3.09 The 93C Protector Mounting consists of a
metal base and removable metal cover. It

is provided with two screws for fastening the
protector to the metal base (Fig. 12).

Fig. 12-93C Plrotedor Mounting

SCREW, P-43A291B

PR!$SCovtR DOWNWARD
ENGAGING COVER I,.UGS
UNDER I~ROTECTOR BASE

Fig. 10-150A Cover

3.06 The 150A Cover snaps over a 123A1A or
128AIA-2 Protector. It is intended. as a

protective covering for outdoor .installatio?, ~r

indoor installation when a protectIve covermg IS

requirE~d.

Page 5
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3.10 The 93C Protector Mounting is intended to
house the 98AA, I06C, and 106CA Protector

for outdoor installation.
3.11 The 46A Shield consists of a shield of

insulating material containing two captive
screws and a metal mounting strap (Fig. 13).

3.12 The 46A Shield is used with the 106C
Protector when mounted in commercial

boxes. When the fuses blow, the shield prevents
hot gases from short-circuiting or grounding the
terminals of the protector.

4. MANUFACTURE DISCONTlNUI::D

4.01 The following protectors are no longer
manufactured: 98A, I09A, lIlA, 116A, 116B,

117A, l093A, and l093e.

Page 6
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Fig. 13-46A Shield
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1. GENIERAL

1.01 This section covers the installation of station
protectors. It also includes the use of 150A

Covers, 46A Shields, and associated protector
mountings.

1.02 This section replaces Sections 638·215·200
and 465·310-201 which are canceled.

1.03 Service orders on other local instructions
will specify whether or not station protection

is required.

1.04 Station protectors prevent damage to station
equipment from abnormally high voltage or

current.

1.05 Noninsulated building attachments should be
used with fuseless protectors or with fused

protectors that have been converted to fuse less
type.

1.06 VV'hen installing a fuseless 123AIA or 128AIA-2
Protector, if possible, use a 72A or 90A

Bracket..

1.07 Fused protectors must be used when it is
necessary to run more than one drop or

block wire to furnish battery for a telephone
system. A maximum of three drops or block wires
furnishing battery for a system may be terminated
on one fused protector and must be bridged on
the line side of the protector.

1.08 Sneak current fuses (60·type) are not required
with protectors associated with resident

systems. They shall be provided on special service
and leased lines when specified on the service
order or by other local instructions. The 60-type
fuses are listed in Table A.

TABLE A - 60··TYPE FUSES

CURRENT COLOR OF
FUSES (AMPERES) SHELL

60A .500 Red
60D .500 Red
60E 1.800 Black
60F .267 Red
60G .750 Grey
60H .267 Red
60J .300 Grey

2. LOCATION OF PROTECTORS

2.01 Before installing protectors the following
should be taken into consideration:

(a) Fuseless Protector: The line conductors
remain grounded for the duration of a

power contact, and the voltage on the wire
cannot rise sufficiently to create a hazard. To
ensure this safety feature, the length of ground
wire from the protector should be as short as
possible to provide a low-resistance path to

© American Telephone and Telegraph Company. 1967
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3.04 The size ground wire required for single or
multiple installation of protectors is listed

in Table B.

3.03 All screws and fasteners shall be of sufficient
length to mount securely. The 080 Division

of the Plant Series Practices contains information
concerning the various types of screws, anchors,
etc, required to install the protectors.

TABLE B- GROUND WIRE CAP'ACITY

GROUND WIRE NO. OF PROTECTED CIR<:UITS
SIZE FUSELESS FU5;ED

No .. 14 1 8
No .. 12 2 6
No. 10 6 7
No.6 7 or More 8 or More

Note: The ground wire between protectors shall
be the same size as the ground wire between the
protector and the grounding electrode.

SECTION 460·100·200

ground. When possible, the 123- or 128-type
protectors should be installed directly on a
metallic cold water pipe by means of a 72A or
90A Bracket.

(b) Fused Protector: To reduce the extent of
exposure that might exist when fuses open

as a result of a power contact, the line conductors
on the line side of the protector should be as
short as possible.

(c) Accessibility (Avoid placing where a ladder
is necessary for installation or maintenance.)

(d) Location of telephone and power ground.
(The telephone ground shall be located to

facilitate common grounding.)

(e) Appearance (Avoid locations on fronts of
buildings or in living quarters.)

(f) Dry and well ventilated locations when
mounted indoQrs or underneath buildings.

2.02 When it is necessary to multiple fuseless or
fused protectors, there should be 1 inch

separation when horizontally mounted and 2 inches
separation when vertically mounted (Fig. 7, 20,
and 27).

3. INSTALLING PROTECT()RS-GENERAL

ft
§'l

~ .
A
o

lit

When the initial protectol" ground wire
is installed, it should be of sufficient
size to provide protection lor any
future protectors installed (Table B).

Caution: Before connecting the protector
ground wire, test the power company ground
rod, ground wire. cabinet, meter box, etc,
with a B Voltag.~ Tester prescribed in
Section 620-105-010. The voltage test shall
be as prescribed for vertical power ground
wires or metallic conduit.

3.01 Terminate line and inside wires on the
protector so that the ring conductors (single

tracer or red wires) shall be connected to the right
side of the protector (on the ceiling, the right side
as viewed from the inside wiring end of the
protector) .

3.02 Protectors installed indoors may be mounted
in any position.

Page 2

3.05 Backboards should be used only on uneven
or insecure mounting surfaces.

3.06 The type and number of protectors that
can be mounted on a backboa.rd are listed

in Table C.

TABLE C- PROTECTOR CAPACITY OF IACKE~OARDS

TYPE 'N'E
NO. PROTECTOR BACIKBOARD

1 or 2 123 or 128 '79
3 to 10 123 or 128 81

1 98 or 106 79
2 to 5 98 or 106 81



4. INSTALLING PROTECTORS-FUSELESS

4.01 The 123AIA Protector preferably should be
installed directly on an acceptable metallic

cold water pipe by means of a 72A Bracket and a
B Station Ground Wire Clamp. The 72A Bracket
is illustrated in Fig. 1.

Fig. 1-72A Bracket

4.02 To install the 72A Bracket on the 123AIA.
Protector proceed as follows:

(a) Place a B Station Ground Wire Clamp through
the slots in the 72A Bracket (Fig. 2).

72A BRACKET

Fig. 2-11 Statijon Ground Wire Clamp Through Slots
lin 72A Bracket

(b) Attach the ground wire clamp to an acceptable
cold water pipe in the usual manner. Remove

the screw from the 72A Bracket and slide the

ISS 1, SECTION 460-100-200

protector into place, making sure the notched
portion of the bracket is under the pronged
washer of the protector ground terminal.

(c) Place the mounting screw furnished with
the 72A Bracket in the bottom mounting

hole of the 123AIA Protector and into the
threaded hole of the bracket. Tighten the
mounting screw, ground tE~rminal nut, and protector
ground terminal nut (Fig. 3).

Note: A protector installed in this manner
is grounded through the 72A Bracket and
eliminates the need of station ground wire.
Do not use the 72A Bracket with the 128AIA-2
Protector.

NOTE:
B STATION GROUND WIRE CLAMP NOT SHOWN
FORM E-3013B OMITTED FOR CLARITY.

Fig. 3--123A1A Protector Installed on a Metallic
Water Pipe

Page 3



4.04 The 128AIA-2 Protector preferably should
be installed directly on an acceptable metallic

cold water pipe by means of a 90A Brack,st and a
B Station Ground Wire Clamp. Fig. 5 illustrates
the BOA Bracket.

SECTION 460-100-200

4.03 Fig. 4 illustrates a typical installation when
the 123A1A Protector cannot be installed on

a metallic cold water pipe.

, ,
Fig. 4-123A1j~ Protector

Page 4

Fig. S-90A Bracket
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4.05 'rhe 90A Bracket is installed on the 128AIA-2
Protector as outlined in 4.02. Fig. 6 illustrates

a 128AIA-2 Protector installed on a metallic cold
water pipe using a 90A Bracket.

4.06 Fig. 7 illustrates a typical installation when
the'128AIA-2 Protector cannot be installed

on an aeceptable metallic cold water pipe.

90A BRACKET

Fig. 6-128A1A-2 Protectol' Installed on a Metallic
Water Pipe

Fig. ']'-128A1A-2 Protector

Page 5
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4.07 The 116C Protector is for outdoor mounting.
It is shown serv€~d by multiple drop wire

(Fig. 8). Terminate all drop wire during the initial
installation. Terminate the drop wire conductors
under the bottom nuts. Terminate station wire
conductors between the washers under the top
nut. A ground terminal is provided on the rear
of the metal housing.- The signaling ground binding
post is internally bonded to the ground terminal.

Fig. 8-11 E,C Protector

4.08 The 117B Protector (Fig. 9) is for indoor
installation. Drop wire is terminated on

the protector in the sam(~ manner as outlined for
the 116C Protector (4.07). The ground wire is
placed under the pronged washer of the protector
ground terminal (Fig. 9). The signaling ground
binding post is internally bonded to the ground
terminal.

Page 6

Fig. 9-1178 Protector

4.09 To protect the 123AIA or 128AIA-2 Protectors
at outside installation, a 150A CovElr or a

305A2 Protector Mounting is installed over the
protectors. The 150A Cover is also used inside
when a protective covering is required. Fig. 10
illustrates the installation of the 150A Cover.



:l

PRESS COVER DOWNWARD
ENGAGING COVER LUGS
UNDER PI~OTECTOR

f:ig. 1U-Installation of 150A Cover

4.10 ~lhen using the 150A Cover bring all the
wires together under a common clamp. The

clamp is the last attachment and is placed about 2
inches below the protector.

4.11 To remove the 150A Cover, grasp the sides
of the cover with the thumb and forefinger

and at the same time apply pressure with the
middle finger at the central tapered portion in an
upward direction. When the cover lugs clear the
base of the protector, the cover may be lifted off.

4.12 The 305A2 Protector Mounting is used to
house the 123AIA or 128AIA-2 Protector at

outside installations. Two screws are furnished
with the protector mounting for fastening the
protector to the back of the mounting. Two holes
are provided in the back for attaching the protector
mounting to its mounting surface. Fig. 11 illustrates
a 123A1A Protector installed in a 305A2 Protector
Mounting.

ISS 1, SECTION 460-100-200

Fig. 11-305A2 Protector Mounting

5. INSTALLING PROTECTORS-FUSED

5.01 Typical installations of the fused 98AA, l06e,
and l06CA Protectors are shown in Fig. 12,

13, and 14, respectively.
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DROP WIRE

~ATION ~IRE •

GROUND
TERMINJ~L

;GROUND WIRE

Fig. 12-981l\A Protector fig. 14-106CA Protector

GROUNO WIRE

GROUND
TERMINAL

Fig. 13-106C Protector

STATION WI RE

llCBe
FUSE

5.02 The 93C Protector Mounting is used to house
the 98- or 106-type protector at outdoor

instaHations. Two screws are furnished with the
protector mounting for fastening the protector to
the back of the mounting. Two holes are provided
in thE~ back for attaching the protector mounting
to its mounting surface. Fig. 15 illustrates a fused
protector installed in a 93C Protector Mounting.
The protector is coded 1293C Protector.

5.03 When fused protectors are installed in
confined spaces such as protector cabinets

provided by the customer. it is necessary to install
a 46A Shield on the line side of the protector
(Fig. 16). A metal detail is furnished with the
shield and is placed between the protector and
mounting surface. The shield is providj~d with
two captive screws which fasten it to the metal
detaiL The shield is to prevent the highly ionized
gases developed with the operation of a fuse from
coming in contact with the line terminal of the
protector.

Page 8
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6. BURIED INSTALLATION

6.01 The armor of underground wire or the
aluminum tape of service wire should always

be grounded at the buriled closure and at the
subscriber's location. Th€l grounding is required
to protect the wire from lightning damage and to
minimize shock or fire hazards at the subscriber's
location from sustained power contact.

6.02 The 629 Division of the Plant Series Practices
covers the installation of protectors at

junctions of buried and aerial plant.

6.03 The Thomas and Betts No. 264-30489-38
Lug-It can be used to bond the aluminum

shield of service wire or the armor wire of
underground wire to a 123AIA or 128AIA-2
Protector. The Lug-It has a spade-type tongue
which can be placed under the washer of the
protector ground terminal without removing the
nut.

IFig. lS-1293C Protector

METAL
DETAIL

CAPT IVE
SCREW

GROUND

TERMINAL

46A SHIELD

Fig. 16-~nstallation of 46A Shield
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6.04 Install the 123AIA or 128AIA-2 Protector
on the wall and mark the location of the

Lug-It on the service wire. Cut off the service
wire about 5 inches beyond this mark. Remove
the outer jacket, untwist the aluminum tape, and
install the Lug-It as illustrated in Fig. 17.

6.05 The Lug-It can be installed on und,erground
wire as outlined in 6.04 and Fig. 17.

6.06 Fig. 18 illustrates the Lug-It installed on a
123AIA Protector.

7. INSTALLING PROTECTORS-PBX

123AIA
PROTECTOR
MOUNTED ON
BUILDING

1\4----$ GROUND GUARD '*

.~__--B SERVICE WIRE

1.\:7"'""•••I04-----NO. 264 - 30489- 38
T J~ND B LUG-IT

GROUND
TERMINAL

* IF MORE MECHANICAL PROTECTION IS REQUIRED
USE NO. au CABLE GUARD.

NO. 3 CLAMP----~

NO. 9
CABLE CLAMP---""1I

7.01 At locations where PBX circuits terminate
on main frame type protectors equipped with

heat coils and carbon blocks no other protection is
required.

INNER JACKET

ALUMINUM TAPE WOUND
TIGHTLY ON ITSELF ABOUT
2 TURNS

ALUMINUM TAPE

INNER JACKET

PLACE LUG -IT

1-f-----5

NO. 264-30489-38
T AND B LUG-IT

WRAP ALUMINUM TAPE

REMOVE OUTER SHEATH

Fig. 17-Plat:ing Lug-It Fig. 18-Service Wire on Protectolf

Page 10



ISS 1, SECTION 460-100-200

GROUND TERMINAL

123AIA
PROTECTOR

NOTE:
AT MULTIPLE INSTALLATIONS FOR SIZE
OF GFWUND WIRE SEE TABLE B.

TO
STATION

~
97A PROTECTOR
MOUNTING

rcl1094A PROTECTOR
MOUNTING PLATE

rr 94A PROTECTORL I MOUNTINGII 50-TYPE FUSE

""""'-I.....e§§~fiii-~!!i-U ~~OmiOR
- DROP WIRE

'GROUND WIRE

NO. 94A
PROTECTOR
MOUNTING

GROUND
TERMINAL

7.05 The 97A Protector Mounting is used to house
the 123AIA Protector equipped with 60-type

fuses at an outdoor installation. Two screws are
furnished with the protector mounting for fastening
the protector to the back of the mounting. Two
holes are provided in the back for attaching the
protector mounting to its mounting surface. Fig.
21 illustrates a typical installation.

Fig. 21-Fuseless Protectors IlJnd 60-Type Fuses-Outdoor
Installation

Fig. 20-Fuseless Protectors (lInd 60-Type Fuses-Multiple
Pairs

BATTERY FEEDERS

7.04 :Fig. ~~O illustrates a method of terminating
two drop wires at a fuseless protector where

60-type fuses are required. Strap the pairs on
the PBX side of the protector.

Fig. 19·-94A Protector Mounting and 60-Type Fuses

7.03 Fig. 19 illustrates the 123AIA Protector
E!quipped with 60-type fuses by means of a

94A Protector Mounting.

7.02 At a main frame, No. 75A Heat Coils should
be used for each conductor of a battery

feeder group. Strap the pairs on the PBX side
of the frame.
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SECTION 460-100-200

Fig. 22-1094A Protector With 60-Type Fuses

Note: 60-type fuses cannot be installed in
pole-mounted NH-type terminals.

7.08 Fig. 8 illustrates a 116C Protector e:quipped
with 14A Fuse Holders and 60-type fuses.

7.07 When sneak current (60-type fuses) protection
is required for pairs terminated on 1A4A-,

116-, or 117-type protectors, 14A Fuse Holders are
required. Fig. 23 illustrates the 14A Fuse Holder.

7~09 Fig. 24 illustrates two battery feedler pairs
terminated at a 117-type protector equipped

with 14A Fuse Holders and 60-type fuses. Strap
the pairs on the PBX side of the fuses.

'" 60 - TYPE
FUSE

7.06 Fig. 22 illustrates a typical installation of
60-type fuses where no protector is required.

NOTE:

I094A CONSISTS OF TWO 94A,ONE ~'1A MOUNTING,AND TWO eO-TYPE FUSES.

Fig. 23-14A Fuse Holder Fig. ~24-117-Type Protector Strapped for Slattery

Page 12



7.10 If it is necessary to strap the conductors
at the binding posts, remove the 2AIA

Protector Units associated with each conductor
and install 2AID Protector Units (Dummy). Mount
a fusecl~type protector and terminate the multiple

II-TYPE FUSE

lOGe PROTECTOR

Fig. 25-94A~ Protector Mounting with Fused Protector

ISS 1, SECTION 460-100-200

conductors on the line sidle of the protectors. Use
two HeBB Fuses, one for the tip and one for the
ring conductors (Fig. 25 and 26). On disconnects,
replace the 2AID ProtE~ctor Units with 2AIA
Protector Units.

GROUND
TERMINAL

DROP WIRE

Fig. 26-Drop Wire Bridged at Protector

Page 13



SECTION 460-100-200

7.11 Fig. 25 illustrates a typical installation of
60-type fuses with a fused protector.

7.12 Fig. 26 illustrates a typical installation of
two multiple drop wires bridged at a fused

protector. Three multiple drop wires are installed
in the same manner.

7.13 Fig. 27 illustrates a typical installation when
four or more battery feeder pairs are bridged

at fused protectors. Bridge the pairs on the line
side of the fused protectors. One llCBB Fuse is
required for each side of the circuit.

Page 14
14 Pages

NOTE:
AT MULTIPLE INSTALLATIONS FOR SIZE OF GROUND WIRES SEI~ TABLE B.

Fig. 27-Bridging Four Pairs at Fused ProtElctors
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Fig. 1-Effective Ground
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SECTION 460~100~201

CONTENTS

1. GENERAL.

PAGE

2

1.04 On visits to previously installed s.tations,
inspect the grounding system. Systems not

properly grounded must be changed to meet the
current grounding and bonding requirements. The
preferred effective ground is illustrated in Fig. 1.

3. SELECTION OF PROTIECTOR GROUND . 4

6. SELECTION OF SIGNALING GROUND 20

5. BONDING OF POWIER AND TELEPHONE
GROUNDS 18

4. INSTALLATION OF STATION GROUND
CLAMPS 16

1.05 When available, a public metallic water pipe
provides the preferred grounding medium.

A private metallic water system with at least 10
feet of buried metallic pipe is an acceptable grounding
medium and is preferred to a ground rod. Connect
the ground wire to the metallic cold wat,er pipe
at a point where normal maintenance of water
meters, pumps, or the installation of insulating
sections for reducing vibrations will not interrupt
the circuit to ground or common bonding to pOWir
ground.

32. PRECAUTIONS

7. LOCATING AND INSTALLING GROUND
RODS . 20

1. GENERAL

1.01 This section covers the selection of protector
and signaling grounds and the installation

of ground-connecting apparatus.

1.06 When the interior metallic cold water pip€
is insulated from the buried water system

by an insulating joint or when the water system
is nonmetallic, the interior metallic water piping is
not an acceptable ground and an alternate method
(Part 3) must be employed. The alternate selected
ground shall always be bonded to the interior
metallic cold water piping system.

1.02 This section replaces Section 638-210-100,
which is canceled.

1.03 When telephone equipment and WIrIng are
isolated from ground (earth) and from other

metallic or grounded structures such as metallic
water pipes, power conduit, power ground wiring,
and foreign communication facilities, abnormal
voltage may develop on these systems as a result
of power contact or lightning disturbances. The
voltage differences that may exist between the
various structures must be equalized or limited by
common grounding.

The telephone protector ground and
the electrical ~Jervice ground shall be
interconnected. The method of
interconnecting these facilities is
outlined in Part 5.

1.07 The MGN (multigrounded neutral) type
power system is an acceptable ground but

it is not in general use in all areas. A power
company may have adopted the MGN as its policy
on new or rearranged construction and still have
aportion of its plant operating without a multigrounded
neutral. To properly interpret this section, it is
necessary to know in any given situation whether
the power system is MGN. This information shall
be obtained through supervisory channels.

1.08 In selecting a location for a protector, the
length of drop wire inside a building should

be as short as possible.

1.09 Whenever possible, use a 72A or 90A Bracket
to ground a fuseless protector. If a ,ground

wire is necessary, the run should be short, straight,
and if possible a continuous piece of wire, (Fig. 2).
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ISS 1, SECTION 460-100-201

METALLIC
WATER PIPE'

NOTE:

AT MULTIPLE INSTALLATIONS FOR SIZE OF GROUND
WIRE SEE TABLE A. FORM E-3013B OMITTED FOR C~ARITY

Fig. 2-GrouJ1Id Wire Run-Fuseless Protector

-'---'~

1.10 If it is necessary to use a fused protector,
the length of drop wire indoors should be

as short as possible. The ground wire run should
be short, straight, and if possible a continuous
piece of wire, (Fig. 3).

2. PRE:CAUTIONS

2.01 Before connecting the protector ground wire,
test the power company ground rod, ground

wire, cabinet, meter box, etc, with a B Voltage
Tester as prescribed in Section 620-105-010 of the
Bell System Practices. The voltage test shall be
as prescribed for vertical power ground wires or
metallic: conduit. If the grounding mediums are
energized, proceed no further with the work.
Report this condition to the proper supervision so
that the power company or customer owned power
system may be informed of the situation.

2.02 To prevent damage to copper pipe or tubing,
place the B Ground Clamp on fittings only.

2.03 Do not spiral the ground wire around the
pipe.

Fig. 3-Ground Wire Run-Fused Protector
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SECTION 460·100-201

2.04 Do not attach ground wires to the interior
of any service entrance box, fuse box, meter

box, etc.

2.05 Due to corrosive action, do not attach ground
wire to power service aluminum ground wire,

aluminum conduit, aluminum service boxes, etc.

2.06 Do not attach ground wire to gas pipes
because gas companies generally isolate the

exterior piping at the meter.

~.07 Do not splice the ground wire. The ground
wire shall be a continuous wire from the

protector ground lug to the grounding clamp attached
to the grounding medium.

3. SELECTION OF PROTEICTOR GROUND

3.01 The gauge of station ground wire is dependent
on the type and number of protectors as

listed in Table A.

TABLE A - GROUNI) WIRE CAPACITY 1

NO. OF PROTECTED CIRCUITS
SIZE

FUSELESS FUSED

No. 14 1 3

No. 12 2 6

No. 10 6 7

No.6 7 or More 8 or More

Note 1: The ground wire between protectors
shall be the same size as the ground wire be-
tween the protector and the grounding elec-
trode.

Page 4

3.02 The selection of the protector ground should
be made as outlined in Table B and illustrated

in Fig. 4 through 19. No exceptions other than
those covered in 3.07 and 3.08 are permitted except
by the approval of the supervisor or as stated in
authorized instructions.

3.03 The grounding conductor of the power system
is the wire that is directly connected. to the

metallic cold water pipe or other grounding medium.
If this wire is encased in metallic armor or metallic
conduit, the armor or conduit may be considered
as the grounding conductor.

3.04 The metallic entrance conduit of the power
service is that portion of conduit from the

power drop attachment to the service equipment
enclosure. The conduit or armoring on the branch
circuits in the building must not be used as protector
ground.

3.05 Fig. 4 illustrates the 123AIA Protector
attached to a metallic cold water pipe by

means of a B Station Ground Clamp and a 72A
Bracket. This arrangement should be the first
choice of grounding to an acceptable metallic cold
water pipe.

3.06 The '128AIA-2 Protector can be grounded to
a metallic cold water pipe by means of a

B Station Ground Clamp and 90A Bracket. This
arrangement should be the first choice of grounding
to an acceptable metallic cold water pipe.

3.07 Stations located at power company stations,
or in explosive atmosphere, or connected to

foreign communication circuits usually require special
protection. These installations are covered in other
sections of the Bell System Practices.

3.08 At radio or television stations connect the
protector ground to the radio or television

station ground.

Note: In Fig. 4 through 19 the E-3013 Form
(Caution Tag) has been omitted for clarity.
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TABLE B - PROTECTOR GROUNDING

A1-- MGN System on acceptable metallic water pipe

A2 -- MGN System on ground rod

Bl-- Non-MGN System on acceptable metallic water pipe

B2 -- Non-MGN System on ground rod

C -- Power not grounded at premises

D -- No power

WATER
PIPE

Acceptable metallic water
pipe (at least 10 feet in
moist soil)

Metallic interior water
piping not acceptable be
caUSl~ of plastic entrance,
insulating joints, etc.

No metallic water pipe or
not possible to connect to
metallic water pipe

POWER
CONDITION

Al or Bl

A2 or B2

Cor D

A2

B2

Cor D

A2

B2

Cor D

WHAT TO DO FOR PROPER
PROTECTOR GROUNDING

Ground protector to metallic water pipe
or to power service conduit or ground
wire

Ground protector to metallic water pipe
and bond power to water pipe

Ground protector to metallic water pipe
(if C, refer to 5.03)

Ground protector to MGN ground rod.
Bond with No.6 station ground wire to
metallic water pipe. If ground rod not
accessible ground to power service con
duit or ground wire

Ground protector to best available
ground or telephone ground rod. Bond
to power ground rod and interior metal
lic water pipe with No.6 station ground
wire. If power ground rod is not acces
sible bond to power service conduit or
ground wire.

Ground protector to best available
ground or ground rod, bond to interior
metallic water pipe using same size sta
tion ground wire as protector ground
wire (if C, refer to 5.03).

Ground protector to MGN power ground
rod, or, if ground rod is not accessible,
ground protector to power service con
duit or ground wire.

Ground protector to telephone ground
rod and bond with No.6 station ground
wire to power ground rod.

Ground protector to best available
ground (if C, refer to 5.03).

FIG.

4, 5,
or 6

7

8

9 or 10

11 or
12

13

14 or
15

16 or
17

18 or
19

NotE!: Verify existing power and telephone bonding and grounding. If they meet these require
ments no further action is required.
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SECTION 460-100-201

NOTE:
B STATION GROUND WIRE CLAMP NOT SHOWN
FORM E-30138 OMITTED FOR CLARITY.

Fig. 4-Protector Mounting-72A Bracket

Page 6

Fig- 5-Protector Ground-72A BrackE~t

TO PROT EeTO R
SERVICE CON DUIT

Fig. 6-Power Grounded to Acceptable Watel' Syl'tem
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TO
PROTECTOR

AT LEAST 10 FEET
IN MOIST EARTH

NOTE:
FORME-3013B OMIT·rEO
FOR CLAf:UTY

Fig. 7-Grounding to Metallic Water System-Power

on Ground Rod at Premises

Fig. 8-Groundingl to Metallic Water System-Power

if Any Not Grounded at Premises
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NOTE:
, FORM E-30138 OMITTED

FOR CLARITY

INTERIOR
UNACCEPTABLE

~~5 L~'i"c';;\C,;Jjk<.v'~"i4iii'I'~'i~iWl'tlii:$<f._~iIt~~

TO
PO ER

~,'.',,',',',,',"""""".' ,'"" ,,"" GROUND CL,A,MP,,,~r (SEE TABLE C)

lEi,i,.,' ,,;'.,' ,,' POWER GROUND ROO
~.

~: .

TO
PROTECTOR

Fi!iI· 9-MGN Power Grounded to Ground Rod-Unacceptable
Interior Water System
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SERVICE CONDUIT

~
MGN

POWER

ARMORED
OR BARE
GROUND WIRE --..........

NOTE:
FORM E-3013B OMITTED
FOR CLARITY

TO PROTECTOR

ISS 1, SECTION 460-100-201

Fig. 1O-MGN Power Grounded to Inaccessible Gro""d
Rod-Unacceptable Interior Water System
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TO POWER
OTHER THAN

MGN

TO
PROTECTOR

Fig. l1--Power Other Than MGN Grounded to Ground Rod-Unacceptable
Interior Water Pipe
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SERVICE CONDUIT

POWER
OTHER THAN

MGN

TO
PROTECTOR

Fig. 12 - Power Other Than MGN Grounded to
Inaccessible Ground Rod - Unacceptable.
Interilor Water Pipe

Page 11
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TO
PROTECTOR

Fig. 13-Power Not Grounded on Premises

Unacceptable Interior Water Pipe

TO MGN
POWER

TO
PROTECTOR

Page 12
Reissued April 1968

Fig. 14 - MGN Power Grounded to Ground Rod
No Water Pipe - Connec:tion to Pipe Not
Possible
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TO PROTECTOR
SERVICE CONDUIT

MGN
POWER

ARMOFlED
OR BARE
GROUND Wf.RE

Fig. 15-MGN Power Grounded to Inaccessible Ground
Rod-No Water Pipe-Connection h, Pipe
Not Possible
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TO POWER
OTHER THAN

MGN

TO
PROTECTOR

Fig. 16-Pc)wer Other Than MGN Grounded to Ground Rod-No Water Pipe
C~l)nnection to Water Pipe Not Possible

SERVICE CONDUIT

POWER
OTHER THAN

MGN GROUND CLAMP
(SEE TABLE cl

/

NO.6
GROUND WIRE

TO
PROTECTOR

Fig. 17-pjl)wer Other Than MGN Grounded to Inaccessible Ground Rod
No Water Pipe-Connection to Pipe Not, Possible
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TO
PROTECTOR

Fig_ ll-Grounding To aest Available Ground-Power Gro"nd
Rod, etc Noft Available

TO
PROTECTOR

Fig- 19-Grounding to Telephone Ground Rod-Water
Pipe, Power Ground, or Metallic Structure
Not Available
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4. INSTALLATION OF STA,TION GROUND CLAMPS

4.01 The hardware used to terminate station
ground wire is listed in Table C and D. The

method of installing the.se ground clamps and wire
connectors is outlined in Section 638-310-205.

4.02 The B Ground Clamp, E Connector, and
AT-7796X Connector are illustrated in Fig. 20,

21, and 22, respectively.

'"""

\
\

Fig. 20-8 G,'ound Clamp

Fig. 21-E C:onnedor

Page 16

Fig. 22-AT·7796X Connectcu

4.03 The ground clamp should be located at an
accessible point where it will not be :subject

to excessive movement or vibration and where it
will least likely be damaged by plumbers or other
workmen. If the pipe is insecure or subject to
vibrations, tape the ground wire to the pipe in
close proximity to the ground clamp (Fig. ~~3).

Fig. 23--Typical Ground Clamp Installati,on

4.04 Where insulating joints are found (usually
:at meters, pumps, valves, etc), the ground

clamp should' be installed at a point where the
insulating joint will not break continuity to ground.
Where pumps, meters, etc, may be removed for
seasonal overhaul, the ground clamp should be
installed at a point where the continuity to ground
will not be broken.
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TABLE C - GROUND CLAMPS AND WIRE CONNECTORS

CONDUCTOR SERVICE PIPE INTERIOR SERVICE PIPE OR
GROUNIO CLAMPS OR ABOVEGROUND GROUND ROD (BURl EO)SiZE SIZE liN.) SIZE (IN.l

72A or 9lOA Bracket 3/8 through 1-3/4
with B Station
Ground Clamp Size
6-3/4

72A or HOA Bracket 1-7/8 through 3
with B Station
Ground Clamp Size
12-1/2

B Station Ground No. 14, 12, or 10 3/8 through 1-3/4 3/8 through 1-3/4
CIlJLmp Size 6-3/4

B Station Ground No. 14, 12, or 10 1-7/8 through 3 1-7/8 through 3
Clamp Size 12-1/2

B Ground Clamp No.8, 6, or 4 1/2 through 1 1/2 through 1

L Ground Clamp Small opening No.6 3/8 through 3
Large opening No.4
through 1/0-

TABLE D - WIRE CONNECTORS

GROUND CLAMPS WIRE CONNECTOR
CONDUCTC)R

SIZE

E Connector - No. 14 through 4
Size 1

E Connector - No. 4 through
Size 2 1/0 and 8 through

4 armored bare wire

- AT-7796X Connector No. 14 throu,gh 6
Size 6

- AT-7796X Connector No. 8 through 4
Size 4

- AT-7796X Connector No. 6 through 2
Size 2
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4.05 Make certain that the surface of the metallic
pipe to which the ground clamp is being

fastened is free of paint, rust, etc.

4.06 The E-3013B Form (Fig. 24) should be
placed at all ground wire terminations to

warn people not to disturb the 'clamp or wire.

4.07 The E-3013B Form is attached to the B
Station Ground Clamp by placing the elongated

slot over the hexagonal screw (Fig. 25). An
alternate means of attaching the E-3013B Form is
to insert the B Station Ground Clamp through the
elongated slot before it is attached to a pipe
(Fig. 25). The E-3013B F'orm is attached to other
ground clamps with station wire or its equivalent.

Note: After the installation is complete, check
the ground clamps to be sure that the E-3013B
Form has been placed.

5. BONDING OF POWER A.ND TELEPHONE GROUNDS

5.01 The selection of protector grounds listed in
Table B and illustrated in Fig. 4 through

19 is intended primarily to provide the best available
ground for the telephonE~ protector. It is also
intended to accomplish bonding between the power
and telephone grounds where there is a choice of"
acceptable grounds. Fig. 26 illustrates the necessity
for bonding.

5.02 When a situation l~xists where the power
and telephone grounds are not common, the

following corrective arrangements should be made:

(a) If an acceptable public or private water
system is available and the power service

is grounded to a ground rod, connect the telephone
protector to the metamc water system. In
addition, a No. 6 Station Ground Wire should
be bonded to the interior metallic water pipe
and the power ground rod.

(b) If the power service and the telephone
protector are conneeted to separate ground

rods, bond the two rods together as shown in
Fig. 11 and 12.

Page 18

Fig. 24-E-3013B Form

E-3031 B FORM ATTACHED TO SCREW

ALTERNATE METHOD

Fig. 25·-E·3013B Form Attached to B Stc:ation C3round
Wire Clamp



ISS, 1, SECTION 460~ 1OO~201

Fig. 26-EHects Of Bonding
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5.03 The customer's tE~lephone service may be
installed where a power ground is not

provided. However, the customer should be
informed immediately of' the need for a power
ground and should be requested to notify the
telephone company when the ground has been
provided. The procedure for notifying the
customer shall be covered by local instructions.
Where telephone service is already being furnished
and there is no power ground, the same procedure
should be followed. When installing telephones at
contractor shacks, trailers, etc, and an acceptable
metallic cold water pipe is not available, the
telephone protector must be connected to a telephone
ground rod. This ground rod must be bonded to
a power ground rod as soon as the power ground
rod has been installed and connected.

6. SELECTION OF SIGNAI.ING GROUND

6.01 When selecting the signaling ground, the
protector ground may be Ul~ed. Do not use

the signaling ground for protector grounding unless
the station ground wire and grounding medium
meet the requirements for protector grounding as
covered in Part 3. Ground strips connected to
grounded sheath cables are suitable for signaling
grounds.

Note: Sections 638··310-100 and 638-310-105
cover the description and use of ground strips.

7. LOCATING AND INSTA,LLlNG GROUND RODS

Caution: Avoid personal injury by protecting
eyes and hands whE~n driving ground rods.

7.01 Locate and install ground rods as follows:

(a) Where least likely to be damaged or tampered
with.

(b) As near as practical to masonry walls in
earth-floot basements.

(c) Approximately 12 inches from outside wall
(Fig. 27).

(d) Approximately two feet from base of wooden
poles or posts where conditions permit

(Fig. 28).

Page 20

Fig. 27-Ground Rod Installation I~ear Wall

Fig. 28-Ground Rod Installation Near Pc>le



(e) At least 6 feet from power service ground
rod.

(f) Do not unspiral the tail wire attached to
the ground rod until the driving operation

is complete.

(g) Drive ground rods until the top of the rod
is approximately 3 inches below ground

level (Fig. 27 and 28). Increase depth where
damage from digging is likely.

(h) If the vertical or horizontal station ground
wire run is located so it can be damaged

or tamper,ed with and such a location cannot be
avoided. protect the ground wire with station
ground wire molding.

7.02 Inspect ground rods before and after driving
to make certain that tail wires are not broken.

If the tail wire is broken replace with another rod
or use a ground clamp of the proper size as listed
in Table C.

7.03 After the ground rod is installed, No. 14
station ground wire is spliced to the tail

wire with a 0.064 brass sleeve. Press the sleeve
6 times, 3 ti.mes each side of center (Fig. 27 and
28). Do not tape splice. When a larger size of
ground wire must be terminated on the ground
rod, select the proper size and type of ground
clamp as listed in Table C.

7.04 'When two or more protectors reqUIrmg
l~round rods are installed at the same location

proceed as follows:

Note: Use the proper size station ground
wire as listed in Table A.

(a) If a power ground rod is not available, install
a ground rod for each protector. Bond all

protE!ctors together. No more than 3 ground
rods need be placed. Place station ground wire
from each ground rod as shown in Fig. 29.

ISSi 1, SECTION 460-100-201

(b) If a power ground rod is available, one
telephone ground rod is sufficient. Bond

all protectors together and bond telephone ground
rod to power ground rod (Fig. 11).

7.05 Multiple station protectors, such as the 109,
116, or 117 type, may be connected to any

of the grounds shown in Fig. 6 through 18 but
should not be connected to a single telephone ground
rod unless the rod is bonded to the power system
ground rod. If a power ground rod is not available,
a multiple station protector may be connected to
an array of three telephone ground rods, spaced
at least 6 feet apart and bonded together with
No. 6 station ground wire (Fig. 29).

Fig. 29-Threl! Ground Rods

Page 21
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BELL SYSTEM PRACTICES
Plant Series

INSIDE WIRE AND CABLE

SELECTION

SECTION 461·200·100
Issue 1, November 1967

AT&TCo Standard

1. GEJ-IERAL 2. SELECTION

1.01 This section contains information formerly
covered in Section 461-200-180, Issue 7,

which is hereby canceled.

1.02 This sE~ction describes the selection of inside
wire and cable, which has been changed to:

• Include Band D'Station Wire.

• Include F and G Cross-Connecting Wire.

• Include C Drop Wire.

• Delete Jacketed and GS Station Wire and
EG Drop Wire now being rated MD.

• Delete D Cross-Connecting Wire now being
rated J\1D.

• Delete ABAM and ABMM Cable. Infor
mation is provided in Section 632-034-101.

1.03 In selecting wire or cable, the following
should be considered:

• Type and gauge of wire or cable to meet
the specific job requirements.

• Number of conductors necessary for service
and providing an economical allowanee for
future requirements.

• Location of terminal, protector, connecting
block, telephone set, conduit facilities pro
vided, etc.

• Customer satisfaction with appearance and
routing; of wire and cable.

(a) Ordering Guide

Inside Wire

Cordage, Flat, 4 Conductor, KS-7144

Wire, Block, E (Type*)

Wire, Cross-Connecting, F (Type*)

Wire, Cross-Connecting, G (Color *) (Type*)

Wire, Drop, C

Wire, Ground, No. (Gauge*)

Wire, Station, B (Color*)

Wire, Station, D (Color*)

Wire, Station, SK

Inside Cable

Cable, Wiring, Inside, D, No. (Pair*)

Cable, Wiring, Inside, E

*Include desired type, color, gauge, and/or
pair from Table A or F.

(b) Inside Wire

(1) Code, type, gauge, color, and use are
found in Table A.

(2) D Station WirE~ is intended for general
use in station wiring as a replacement for

JKT and GS Station 'Wire.

Do not use prillately owned wire or
cable systems without the approval
of a supervisor.

• It is smaller in diameter and more flexible
than JKT or GS, and the plastic jacket
has improved frictional properties per
mitting placement without the aid of lubri
cants.

© American Tel1ephone and Telegraph Company, 1967
Printed in U.S.A. Page 1
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:lU> _ lI' 0 C :: ~ - lI' m CA a"V 2 ~ lIK~ .. h~ _ ..~ ~ .. ~_:..l~ ~_ nmll ~. hn:l..l1·-~o Q .... ton = ~ :> c z 0. ~ m &It m ... r .i.Y.l.ay ut: ,l uu VUt,.~lUt::= Ull wall Vl UUHU U b

-< 5 >z ~ Z mz
o

::: ::: ~ !:!< z ~ 0 ~ ~ Z ~ for short runs between terminal and pro-
-I m _ ... "V ~ -1m DO .,

... 0 ~ ~ 0 ;:; ~ 1ft ;a ~;lIJ 0 Q tector, protector and statIOn, extensIOn
:lU :; ~ m:.n.~)(g station, or bell where the wire run on

~ ... ;: ;:; 0 '(' building extends outdoors.

D Quad 22 • • • • • • • • • • *
Adhesive-backed wire. Use where im-

Station B 2 Pair 26 • • * * * * possible or impracticable to use D sta
tion wire.

------------

SK Pair 20· • Shielded Wire

Single 14 • • • Ground Wire Capacity

Single 12 • t • Size I Protectors
No. I Fused Fuselesst

Ground Single 10 • t • 14 1 to 3 1
12 4 to 6 2
10 7 or more or 3 to 6

Single 6· t • 6 Any number Any number

Single •• Used outdoors, in freezing rooms, fac-
E Pair 2131. • • tories, and for short runs in homes or

Block . ffiTrIple • * • •• •• 0 ces.

Pair • Use for all indoor cross-connections be-
F Triple 24 See Table D • tween incoming cables a?d station equip-

Cr,oss-Conn 2 Pair • ment. (Do not use In central office
3 Pair • distributing frame.)

S· I .1- • • Use for cross-connections in outdoor
G mg e or '1 CD ' bOld' )22 termma s. 0 not use m UI mg.

Cross-Conn Use violet for battery and white for
Pair • • ground.

C Drop Pair 1831· • • May be substituted for E block wire.
KR-714<i

Fl -t--C' -d- - Quad 18 • * * * * Use under rugs and carpets.a or age

Note: All wires listed should not be used near heat sources exceeding 140 degrees fahrenheit.
* Local option.
t Any_ground wire that can be used as a protector ground can also be used as a signal ground. Because of expense, it is not recommended that No. 12, 10, or 6 gauge

wi.re be placed for use as signal ground only,
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• It can be used for indoor or outdoor runs
and may be terminated on any terminals
which will accommodate 22 AWG con
ductors. Do not use D Station Wire
to span, eg, between buildings.

• The insulation of the individual conductors
is distinctively colored to provide identi
fication. Refer to Table B for color codes.

TABLE B.

D STATION WIRE

COINDUCTOR IDENTIFICATION

CIRCUIT
COLOR

TYPE
NO. TIP RING

1 Green Red
Quad

2 Black Yellow
..-

(3) B Station Wire is for use in areas where
it is impossible or impractieable to use

D Station Wire and standard fasteners due to
construction of building.

• An adhesive-baeked wire, rectangular in
cross-section.

• May be used on most types of surfaces;
however, it should not be used on damp or
dirty surfaces, raw plaster, or a coarse
surface such as cinderblock or untreated
concrete.

• Wire runs should be limited to 100 feet
for any single line installation, a.nd 60 feet
for installations involving two talking cir
cuits.

• The insulation is slotted permitting separa
tion of conductor pairs as well as individual
conductors.

• Pair identification. is established by raised
areas spaced along surface of insulation.

ISS 1, SECTION 461.200.100

(4) SK Station Wire IS a shielded twisted
pair wire.

• It is used in loudspeaker systems as ampli
fier output leads and associated wiring.

• Insulation of individual conductors IS

colored red or green.

(5) Ground wire is a single conductor In

sulated wire.

• No. 6 ground wire is used to make ground
eonnections to protected cable, cable ter
minals, protector mountings, and to groups
of station protectors.

• No. 10, 12, and 14 ground wire is used to
make ground conneetions primarily in sta
tion wiring.

(6) E Block Wire is used in block distribution
and in ring runs on buildings. It may also

be used inside factoriE!s, freezing rooms, or for
short runs in homes.

• May be used in spans not exceeding 35 feet
in length.

• Ridge tracers are provided in the insulation
for conductor identification. Refer to
Table C.

TABU: C

E BLOCt<: WIRE

CONDUCTOR IDENTIFICATION

~tIDGE TRACER
TYPE

DOUBLE SINGLE PLAIN

Single •
--

Double • •

Triple • • •

Page 3



SECTION 461·200·100

(7) F Cross· Conne,r:ting Wire is used for all
indoor cross-connection applications be

tween incoming cables and station equipment.
(Nat for use in central offices.)

• Conductor identification is established
through use of colored insulation in combi
nation with single dashes of colored ink.
Refer to Table D.

TABLE D

F CROSS·CONNECTING WIRE

CONDUCTOR IDENTIFICATION

WIRE
--_._--,.

TYPE SLEEVETIP RING OR GROUND

Pair Y-BL BL-Y
Triple O-BK BL-BK G-BK

2 Pair
R-BL BL-R
R-O O-R
W-BL BL-W

3 Pair w-o O-W.
W-G G-W

(8) G Cross-Connlecting Wire is used for
cross-connections in outdoor terminals.

• It should not be used in buildings due to
its limited fire-retarding properties.

• The colored insulation provides conductor
identification. Refer to Table E.

TABLE E

G CROSS-CONNECTING WIltE

CONDUCTOR IDENTIFICATION

COLOR
TYPE

.BATTERY GROUND_.
Single Violet or White. ..•._...-
Pair Violet White-----.

(9) C Drop Wire is a parallel pair wire used
for subscriber loop runs between poles and

from pole to house.

• I t should not be used for runs ex(~eeding

500 feet in length due to transmission
limitations.

• A single ridge tracer is provided on jacket
adjacent to one conductor for identification.

(10) KS-7144 Flat Cordage is used for station
wiring under rugs on subscriher premises.

• Insulation of individual conductors is
colored red, green, yellow, and black for
identification.

(c) Inside Wiring Cable

(1) Code, pair, gauge, and use are found in
Table F.

TABLE F

SELECTION OF INSIDE WIRING CABLE

RKS

opper con
astic insu

coded

SHEATH USE

"'lI.... 0 8 TERMINALS
(5 ...

--< ATli"l :z: "'lI< ZaCODE NO. ~ :z: -l <- a c
OF OF

m 0 .o~ Snc: !:WIRE PAIRS (;)
,..

"'lI .... -l-l REMAm ::J: :< EQ li"l)oo
Fn m -<z
li"l (;) !!:a DAMP DRYli"l

:lICl ~S ! LOCATIONS)- LOCATIONS
-< 6m

D 6, 12, 16,
Inside 21,25, 50, 24 • • • • •
Wiring 75, 100 Annealed-c

E ductal'S (pI

Inside 6 24 • • lated) color
Wiring
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(2) D Inside Wiring Cable is for general use
in cUlstomer telephone systems wiring. The

plastic jacket has improved frictional properties
permitting placement without the aid of lubri
cants. Lubricants could eventually corrode
and clog conduit, making it more difficult to
place additional wire.

• All pairs, in the 6- to 25-pair sizes, are
stranded around each other to form the
cable.

TABLE G

ISS 1, SECTION 461·200·100

• The 50- to 100-pair sizes are composed of
2 to 4 units of 25 pairs each. The units
are stranded together to form the core.
Each unit has a different color binder for
unit identification. Refer to Table G.

• The colored insulation in combination with
single dashes of colored ink provide in
dividual conductor identification. Refer
to Table G.

D INSIDE WIRING CABLE

CONDUCTOR IDENTIFICATION

RING TIll BINDER COLIOR FOR
WIRE WIRE 50, 75, AND 100 PAIRS

1 BL-W W-BL
2 O-W W-O
3 G-W W··G
4 BR-W W-BR
5 S-W W-S
6 BL-R R-BL
7 O-R R-O
8 G-R R-G
9 BR-R R-BR

10 S-R R-S
11 13L-BK 13K-BL
12 O-13K 13K-O 13L-Vl
13 G-BK BK-G

14 BR-BK BK-BR
15 S"-BK BK-S
16 BL-Y Y-BL
17 O-Y Y-O

18 G-Y Y-G
19 BR-Y Y-BR
20 S-y Y-S
21 BL-V V-BL
22 O-V V-O
23 G-V V-G
24 13R-V V-BR
25 S-V V-S

~~6-50 Repeat First 25 Colors O-VV

151 Repea t First 25 Colors G-Vv

76-LOCi Repeat First 25 Colors 13R-'W
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SECTION 461·200·100

• Runs should be limited to 150 feet in
length.

(3) E Inside Wiring Cable is used for pre
wiring houses during construction.

• The insulated conductors are twisted into
pairs, and the pairs are stranded together
to complete the cable.

• The colored insulation in combination with
single dashes of colored ink provide in
dividual conductor identification. Refer to
Table H.

Page 6
6 Pages

TABLE H

E INSIDE WIRING CABLE

CONDUCTOR IDENTIFICATIC.N

WIRE
PAIR

RING TIP
1---0.

1 BL-W W-BL
2 O-W W-O
3 G-W W-G
4 BR-W W-BJR
5 S-W W-S-,

BL-R R-BL6



BELL S'YSTEM PRACTICES
Plant 51eriel

SECTION 461·200-200
Illue 3, June, 1960

AT&TCo Standard

SELECTION OF ROUlE FOR STATION WIRE AND ,CABLE

1.00 INTRC)DUCTION

1.01 This practice covers the general fac1tors to
be considered in running station wires or

cables.

1.02 Fig. 1 shows the various points which
should be considered in selecting routes for

wires. ConsIderation should be given to the loca
tion of' the b~lephone, protector, and ground clamp,
as well as to the drop wire and point of entrance,
before planning the wire route.

2.00 SELECTION OF BUILDING ENTRANCE

2.01 Inspect building thoroughly to locate serv·
ice entrance conduit and use it if provided.

2.02 Where no service 4~ntrance conduit has been
provided, select ;an entrance point from

Table A.

Fig. 1 - Typical Wiring Routes

© American Telephone and Telegraph Company, 1960
Printed in U. S. A. Pagel



SICTION 461.200-200

TAIILI A

Point of Entrance

•-I: .. ~ i:
Type of c 8 j

0

i c: ."
Construction Q .2 I:

c I: ... - iof-.' -- a
1- ." ." --, E "'DE I: ·w a E
o a 8 a ::t- ... 'II!
~.t J:.t 0= ::t

... '" 0 ~ ...
Masonry or Brick • • •

Wood or Stucco on
Wood (basement • • • •
ceiling unplastered)

Wood or Stucco on
Wood (basement • • •
ceiling plastered)

* To wire direct to set or connecting block.
t See 2.03.

UNUSUAL BUILDING ENTR:ANCES

2.03 For entrances at metal frame windows and
doors:

• Do not make entr:a.nce through metal door
frames.

• When metal window frame is set in
masonry or bricks, enter as shown in
Fig. 2.

Fig. 2 - Entrance at Metal Window Frame

• Cut slot in seam of brick as shown in Fig. 3.
Be sure slot is deep enough so wire is
cleared when shutter or screen is operated.

Pale 2

lFig. 3 - Entrance at Shutte, of Fire Ser••ln

• Locate hole as shown in Fig. 4 SOl as to
avoid drilling through two shingles..

Fig. 4 - Entrance Throulh Composltloln Shlngl••

3.00 GENERAL LOCATION REQUIREMIENTS

3.01 Facilities to Loolc For

• Are conduits or raceways provided?

• Is there wire or cahle in place whh~h can
be rle-used?



• Can wire or cable be concealed or run
:inconspicuously?

• Will wire run present a good appearance?

3.02 Follow customer's wishes, cons'idering:

• Good safety sense.

• Minimum future maintenance.

3.03 Common Sense Factors

• Run wire or cable horizontally or vertically
in a straight line.

• Choo~le color of wire or cable to blend with
or match surfaces.

• Use baseboards or other trim where conduit
is not provided.

• Make use of wooden surfaces in preference
to others where possible.

• Keep runs as short as is consistent with
good appearance and minimum main~

tenance.

Fig. 5 - Typical Drop Run

ISS 3, SECTION 461·200·200

3.04 After location of fhst attachment has been
determined, consider the following factors:

• Locate the drop or block wire run on the
building with a view to permanency,
accessibility, and appearance.

• On building walls finished with stucco, rigid
composition shin~rles, brick veneer, and
similar materials, locate attachments on
wood trim where practicable.

• Locate preferably on the rear and side
walls of a building' (see Fig. 5).

• Place horizontal run above the reach of
the public (see Fig. 6).

• Locate the run so as to require the mini
mum length of wire and as few turns as
practicable.

• Do not run wires in front of signs, doors,
windows, fire escapes, awnings, etc.

• Do not place wire runs on walls which are
likely to be built against.

• Do not run wires diagonally on a building,
except in short runs necessary to change
direction of run.

Fig. 6 - Horizclntal Drop Run

Pa983



SECTION 461·200·200

4.02

3.07

4.00
4.01

Requirements for Ground Wire Runs
• Make runs as short as possible.
• Locate wire where it is least likely to be

disturbed.
• Run protector ground wire exposed, except

where conduit has been provided.
• Do not place protector ground wire in ring

runs.
• Signal ground wire may be placed in rings.
• When existing protector ground wjlre has

become enclosed by a ceiling or partition,
re-use if continuity can be (~hecked and
ground clamp is accessible.

MAKING USE OF WIRE DISTRIBUTIING SYSTEMS

Distributing Systems in ORice Buildings
• Office buildings are generally providE!d with

an exchange cable terminated in a. main
terminal on the ground floor and distributed
to each floor through a building or house
cable.

• In some cases, the exchange cable may be
distributed directly to each floor.

• For information regarding the building
conduit system, consult the plan at the
main terminal or contact the building
superintendent.

Various Types of Wire Distributing Systt,ms
• Steel underfloor duct system.
• Fiber underfloor duct system.
• Conduit underfloor wall system.
• Metal base raceways.
• Wood base raceways.
• Molding raceways.
• Cable.

4.03 Distributing Systems in Apartment Houl5es,
Hotels, and Hospitals

• Generally, these buildings provide a main
terminal location in the basement or .Q~round

floor and a wall conduit system to each
apartment or room.

• In large buildings, there may be housl~ cable
from the main terminal to each floor with
a terminal on each floor and conduits to
the various apartments or rooms from the
floor terminal.

It
Wires or cables shall not be placed in

=::iT'conduits or rtlCeways which contain
~ electric wires not properly separated by

partitions from the space provided for
telephone wires or cables.

Fig. 7 - Drop ~'ire and Cable

• Avoid attachments on tin, sheet metal, or
other materials rE~quiring frequent repairs
or renewals.

• Avoid locating on intermediate structures
of a deteriorated or temporary construc
tion. Select alternate route.

• When making a wire run on a building wall
near cable, proceed in one of the following
ways:
1. Use rings installed with cable clamps

as shown in Fig. 7.
2. Remove nails or screws that hold cable

clamps and replace with drive rings.
3. Install separate wire run paralleling

cable.

3.05 AVOID the following locations when placing
wire or cable:

• Damp locations.
• Locked storerooms, etc.
• Temporary structures.
• Runs that provide support for foreign

objects.
• Excessively hot loeations, steam pipes, etc.
• Locations where wires and cables will be

subjected to abrasion.

3.06 In explosive atmospheres, locate and install
wiring as covered by specific instructions

in accordance with the equipment being installed.

4.04 Wiring Systems in Private Residences
• Some homes are equipped with a built-in

protector cabinet and/or conduit to the
proposed location of the telephone.

Page 4



• Conduit may be provided to a service
~mtrance head from the protector cabinet.

• Pull-wires or specially built wiring chan
nels may be provided.

• Telephone outlets may have been placed
and wired during construction of building.

• Always inspect for or inquire about these
facilities and make use of them wh~arever

pos$ihle.

5.00 SELEC1nON OF EXPOSED WIRING ROUTE

5.01 In general, an exposed wire route should be
used only where no concealing facilities are

available.

5.02 Wiring in Finished Rooms and ORites

• Run wires along baseboards, on top of
picture moldings, or on door or window
casin~rs, so that they will be as inconspicu
ous as possible (see Fig. 8, 9. and 10).

ISS 3, SECTION 461·200-200

• Where trim cannot be followed, run wires
horizontally or vertically but not
diagonally.

• Choose color of wire and fasteners to
match or blend with color of surface where
wires are attached.

Fig. 8 Wiring from C:onduit to Baseboard

fig • ." - Wiring on Baseboards

Fig. 10 ..- Wiring in Picture Moldings

Page!



SECTION 461·200·200

5.03 Wiring in Cellars, "adories, Storerooms, etc:

• Place wire and cable where they will be
least likely to be broken or detached. Pro
vide protection if necessary.

• Consider the shortest, most direct right
angle route unles8 otherwise specified.

-+ • Select a wire route which will be safe and
-+ accessible.

• Follow the ceilinl~ line rather than base
board in heavily traveled passageways.

• If necessary to follow chair rails, use the
underside.

• When possible, fonow joists.

• If necessary to span joists, run wiring not
more than 8 inchesl from wall (see Fig. 11).

"r:.~,=I
PREfERABLE TO J
SPANNING JOISTS

Fig. 11 - Spcmning Joists

6.00 USING CONCEALEDI AND OVERFLOOR
CONDUITS

Consider the following factors when using
conduits:

• Whenever conduit is provided for telephone
wires and it meets: the prescribed specifica
tions, it should be used.

• Check to be sure conduit does not contain
electrical wires not associated with tele
phone equipment. If it does, follow local
instructions.

• Place sufficient number of wires for pos
sible future use in accordance with local
procedures.

Page 6
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• Conduit systems are part of the permanent
installation and are furnished, installed,
and maintained by the buildin~~ people.

• Consult the building people before extend
ing wiring beyond the provided system.

• When necessary to provide wiring through
concrete floors or similar construction from
floor to floor and conduit is not provided,
inspect premises for pipes through floor
which may be provided for suc:h use.

7.00 PLACING STATION WIRE AND C~~BLE IN
BUILDING RISER SHAFTS

7.01 Building riser shafts are generally of two
types:

• Closed riser shafts consist of a series of
closets, aligned vertically one above the
other, usually beginning in the basement
and extending throughout the height of the
building. The closets are interconnected by
a cable slot or pipe sleeves throuJrh the
floors.

• Open riser shaffs usually extend from the
basement to the roof of the building with
no floor separations. They arle similar in
construction to elevator shafts.

7.02 To conform with the National E:Iectric
Code, observe the following when placing

wire a,nd cable in building riser shaft:s:

Closed Riser Shafts

• Polyethylene sheath cable may be placed
if fire stops are placed in the allots or floor
ducts at each floor. Fire stops shoulld con
sist of a packing of asbestos or fibrle glass
with a thin topping of water plug eement
or equivalent.

• If lead sheath cable or polyvinyl chloride
(PVC) jacketed station wire and inside
wiring cable is placed, fire stops are not
required.

Open Riser Shalfs

• The use of polyethylene she~Lth cable is
restricted unless it is enclosed in la non
combustible conduit.

• Lead sheath cable and PVC jad(eted ·!~tation

wire and inside wiring cable m:ay be placed
with no restrictions.



BELL SYSTEM PRACTICES
Plant Seri'es

SEPARATION AND MECHANICAL PROTECTION

FOR WIRE AND CABLE

AlDDENDUM 46l-200-20lNE
Issue B, February, 1966

N.E.T.& T. CO.

1. GENERAL

1.01 This addendum is issued to provide
instructions concerning the use or

drop wire attachments on buildings or
flammable construction in Massachusetts.

1.02 This is a partial revision and cancels
Addendum C23.007. The word "flammable"

has been substituted for "wooden" in con
nection with building construction.

1.03 In Massachusetts, insulated attach-
ments should be used to properly

insulate drop wires on all buildings
whether fused or fuseless protection is
used.

1.04 To properly insulate drop wires on all
buildings of flammable construction

in Massachusetts, insulated screw eyes, or
"C" knobs shall be used instead or drive r
rings, staples or cable clamps.

1.05 Clearance and mechanical protection
requirements for wires run outside or

buildings will remain the same.

PAGE 1





BELL SYSTEM PRACTICES
Plant SElrie,

SEPARATION AND MECHANICAL PROTECTION

FOR WIRE AND CABLE

ADDENDUM 461-200-201
Issue 1, April, 1965

AT&TCo Standard

1. GENERAL

1.001 This addendum supplements Section
461-:WO-201, Issue 6.

1.002 This addendum is issued to add minimum
separation requirements for Communica

tion Wltres.

3. SEPARATIONS

The following supplemental information
applies to Part 3 of the seiCtion :

(a) TABLE A - revised.

TABLE A

Minimum
Protectic)n Required if Minimum

Type of Plant Involved Separations Cannot be Obtained
Separations (See Note 1)

Communi(~ation Community television systems None
\Vires coaxial cables with shields

at ground potential

-

© American Telephone and Telegraph Company, 1965
Printed in U.S.A.
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BELL SYSTEM PRACTICES
Plant SElries

SECTION 461·200·201
ISlue 6, December, 1962

AT&TCo Standard

SEPARATION AND MECHANICAL PROTECTION
FOR WIRE AND CABLE

1.00 INTRODUCTIION

1.01 This section specifies the minimum separations that are required in
or on buildings, and in the span to buildings, between telephone

wiring and foreign conductors or metallic objects.

1.02 This section is reissued to cover changes in Tables A and B, and to
add Table C.

1.03 Due to extensive changes, marginal arrows have been omitted.

-Ahrasion
Voltage .'. '.' .....
O,veilJeafing <:;\~,

;','," ."fJ~uction':"':1 .~,

:" ..•::~(~d\"i:P~:~e,!l~~~:··:'·'·';·'·
:' ,"<::' . " .
.::, :....
t~:;,\,:,,?:/; '.. ,,: ..

;;'.£1

© American Telephone and Telegraph Company, 1962
Printed in U. S. A.
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SECTION 461 ..200..201

2.00 GENERAL

2.01 In general, the separations are required
for electrical reasons. However, uncovered

steam and hot water pipes, stationary metal grat
ings, etc, also must be considered because of exces
sive heat and abrasion.

2.02 Cold water pipes sweat under certain con
ditions; therefor~~, cross wires over rather

than under the pipes.

2.03 All station wires or cables installed in ex
plosive atmosphl~res shall be placed in

accordance with the instructions pertaining to
that equipment.

2.04 Wire or cable shall not be placed in pipe,
conduit, or compartment containing elec

tric light and power wires or cables, nor in the
same outlet box, junctllon box, or compartment
unless separated from the electric light and power
wires by a suitable partition.

2.05 Whenever practicable avoid running tele-
phone wire or cable in the same conduit,

molding, or runway with foreign signal circuits
which are operated by battery or from a step
down transformer. Strict adherence t'o this rec
ommendation will minimize the possibility of
interference by either or both parties during
placing or maintenance activities.

3.00 SEPARATIONS

3.04 Separations and protection requirements
for wiring, placed on outside walls of build

ings, that is to be extended to off-premi8es sta
tions, outdoor stations, loud ringing bells, etc, are
the same as specified for drop and block wire and
are shown in Table B.

3.05 Separations of less than 6 feet between
drop, block, station wiring, station cabling,

or telephone ground wires and lightning wires or
rods are permissible under the following condi
tions: In no case shall the separation be less than
4 inches.

a. Where telephone, power, and lightning rod
ground connections are made to a common
grounding medium such as a cold water
pipe.

b. Where separate driven ground rods are
used for telephone, power, and lightning
rod installations, and the ground rods are
bonded together.

3.06 Tables A and B list the minimum separa
tions between telephone wiring and foreign

conductors or metallic objects outside or inside
buildilngs.

3.07 Table A applies only to telephone wiring
between the protector (fuseless or fused)

and the telephone equipment and to telephone
wiring requiring no protector.

3.08 Table B applies only to telephone wlrmg
(drop or block) attached to the building

and feeding a protector (fuseless or fused).

The separations shown in Tables A, B,
and C are minimum requirements.
Greater separations shall be provided
where readilli obtainable.

3.09 Table C lists the minimum separations that
shall be obtained between drop wire in the

span to a building and foreign conductors or
metallic objects.

3.01 Separations specified in Tables A, B, and C
apply to crossings and parallel runs.

3.02 In Tables A and B the specified separations
must be obtained for parallel runs.

3.03 The specified separations must be obtained
at crossings designated No Alternative in

Tables A and B.

Page 2

4.00 DEFINITIONS

Terms used in Tables A, B, and Care
defined below:

.. Bare Wire-A conductor having no cover
ing or insulation whatsoever.

.. Open Wiring-A wiring method using
cleats, knobs, tubes, and flexible tubing for

(Continued on page 4)



ISS 6, SECTION 461·200·201

TABLE A

Minimum separations between telephone wiring, outside or inside buildings, and type of plant indicated
are below. This applies only to telephone wiring from fuseless or fused protector to telephone equipment
and to telephone wiring requiring no protector. Separations o'pply to crossings and to parallel runs.

Minimum
Protection Required if Minimum

Type of Plant Involved
Separations

Separatil:ms Cannot be Obtained
(See Not~~ 1)

~Bare light or power wire 5 feet* No Alternative*
flf any voltage

Electric Supply
Open wiring of any voltage 2 in. See Note 2

Wires in conduit, or in armored
or nonmetallic sheath cable, or none
power ground wires

Radio and Antenna lead-in and ground
4 in. See Note 2

Tel~~vision wires

Signal or Open wiring or wires in con-
none

Control Wires duit or cable

Telephone Using fused protectors 2 in. See Note 2
Drop or Using fuseless protector or
Bloek Wire where no protector required none

Telephone Ground Wire none

SK station wire with shield
grounded or lead cable with

Neon signs and associated wir-
sheath grounded. Ground re-

Sign ing from transformer 6 in.t quirements same as for sig-
naling ground. See section
entitled Protector and Sig-
naling Grounds

Lightning Lightning rods and wires 6 ft See 3.05
System

Steam or hot water or heating
Split porcelain tube extending

Pipe 1 in.t 2 inches beyond each side of
ducts object being crossed

E, P, or S wire guard, or two layers of fric-
Stationary Grating, Metal Shutter Grillwork, etc tion tape required in all cases to resist

abrasion

... ,bt-.. .... Power is to he turned off if working above bare wire. Ladders shall be placed so as to maintain a 5-foot
-., minimum clearance.

t To pr1event accidental breakage, avoid neon sign location if alternative run is possible.
t Exc~~:~ive heat may damage plastic-insulated wires; therefore, avoid heating ducts and other heat sources.
Note 1: Applies only to crossings. For parallel runs the indicated minimum separations must be maintained.
Note 2: Plastic tube; E, P, or S wire guard; or two layers of friction tape extending 2 inches beyond each side of object
being crossed. Add split porcelain tube to existing wire.
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the protection and support of insulated
conductors run in or on buildings, and not
concealed by the building structure.

• Service Drop-The overhead service con
ductors between the last pole or other aerial

TABLE B

support and the first attachment to the
building.

• Nonmetallic Sheathed Cable-An assembly
of two or more insulated conductors havinr
an outer sheath of moisture resistant, flame
retardant, nonmetallic material.

-
Minimum separations b,etween telephone wiring, outside or inside buildings, and type of plant indicated
are below. This appliE!s only to telephcme wiring (drop or block) attached to buildings and feeding a
fuseless or fused protector. Separations al)ply to crossings and to parallel runs.

-
Minimum

Protection Required if Minimum
Type of Plant Involved

Separations
Separations Cannot be Ob,tained
(See Note 1)

1hL~ Bare light or power wire 5 ft* No Alternative*
of any voltage

Service drops or open wiring
4 in.Electric Supply not over 750 volts

Wires in conduit, or in armored
or nonmetallic sheath cable, or 2 in.
power ground wires

Radio and Antenna lead-in and ground
4 in.

Television wires P or S wire guard extending 2

Signal Open wiring or wires in con- inches beyond each side of
Wire duit or cable

2 in. object being crossed

Foreign open wiring and wires

Communication
in conduit or cable

Wire Between exposed and unex- 2 in.
posed Telephone Company
wires

Downspouts and gutters 2 in.
Metallic

P or S wire guard or two layers of frictionObject Stationary gratings, etc
tape required in all cases to resist abrasion

Telephone Ground Wire none

Sign Neon signs and associated wir- 6, in. S wire guard, 12 inches longt
ing from transformer

Lightning
Lightning rods and wires 6 ft See 3.05System

Telephone Ground Rods to Other Ground Rods 6 ft No Alternative

... ~ Power is to b~r! turned off if working above bare wire. Ladders shall be placed so as to maintain a 5-foot
~ minimum clearance.

t To prevent accidental breakage, avoid neon sign location if alternative run is possible.

Note 1: Applies only to cros',sings. For parallel runs the indicated minimum separations must be maintained.
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TABLE C
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Minimum separations between dll'op wire span to buildings and type of plant indicated are below.

Type of Plant Involved
Drop ~rire Span to Building

Mirlimum Separation

Crossh1g Parallel

Service drops or open wiring not over 750
2 ft 1 ft

volts
Electric Supply

Wires in conduit, or in armored or nonmetal-
lic sheath cable 4 in" 4 in.

Radio and Antenna lead-in and ground wires 2 it 1 ft
Television

Signal Open wiring 2 ft 1 ft
Wires Wires in conduit or cable 4 in. 4 in.

Comlnunication Foreign open wiring 2 ft 1 ft

Wires Foreign wires in conduit or cable 4 in. 4 in.

Metaillic
Rain spouts, gutters, etc 4 in. 4 in.

Objects

Ground Ground wires (except radio, television, and
4 in. 4 in.

Wires lightning ground wires)'

Lightning Lightning wires and rods 6 ft 6ft

Signs
Neon sign and associated wiring from trans-

1 it 1 ftformer

5.00 \/\fIRE PROTECTION

5.01 Vfhere it is not practicable to obtain recom·
nlended minimum separation at cros~ings

other than those shown as No Alternative in
Tables A and B, or where wire or cable runs are
subject to mechanical damage, abrasion, or exces
sive heat, a protective covering is required as
follows:

• Split porcelain tube extending 2 inches
beyond each side of object being crossed
when excessive heat is a factor (see Fig. 1). FiS~. 1 - Crossing Exposed Steam Pipes
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SECTION 461 ..200..201

• Split porcelain tube only where tube is
added to existing wire. Use a split tube as
follows:

1. Place flat side of tube in a plane parallel
to pipe, electric wires, etc.

2. Secure split tube by placing two turns of
lashing wire about 1 inch from each end of
tube (see Fig. 2).

3. Bend pigtail over and cover lashi.ng wire
with two layers of friction tape.

4. Use cla:rp.ps or staples as shown in Fig. 3
if support for tube is needed.

Fig. 2 - Securill1g Split Tubes

• Plastic tube, P or S wire guard, or two
layers of friction tape extending 2 inches
beyond each side of object being crossed.

Fig. 3 - Securing Plastic Tubes or E Wire Guard

Page 6

.' P or S wire guard, plastic tube, or two
layers of friction tape shall be used in all
cases where telephone wiring is subject to
abrasion or mechanical damage. E wire
guard (plastic tubing) may be used in place
of friction tape or P wire guard on station
wiring within buildings where improved
appearance is desired. (See Fig. 4.)

Fig. 4 Use of Tape or E Wire Guard

5.02 Where plastic insulated station wire or
cable passes through wall or floor adjacent

to wall or baseboard, protection with friction tape
or E wire guard is not required unless wire is
subject to mechanical damage or abrasion.

5.03 Where station WIrIng passes over floor
away from wall or baseboard, protect it

from mechanical damage with overfloor duets and
associated fittings as covered in the section en
titled Overfloor Ducts, Identification and Instal
lation.



5.04 Fig. 5 through 12 are typical examples of
wiring requiring protection.

s

p WIRE: UUAKID+-~~ ... ,.

Fig. S - Crossing Masonry Building Projection

ft
;c~ ,!.;r Do not run wires or cables through re-
: movable gratings.
£)

I

ISS 6, SECTION 461·200·201

*USEINSULATE~O ATTACHMENTS' WHERE'
FUSED PROTE'CTION IS REQUIRED.

Fig. 6 - Crossilng Wood or Stucco on
Wood Building Projection

Fig. 7 - Protec'ting Wire Run through
Stationary Metal Grating
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SECTION 461-200-201

Masonry or Brick Surface

Fig. 8 - Wires Crossing [)ownspout

*USEl"'SULA'T'ED A:rTACHMENTS WHERE
FUSEDPROTECTlO~1 IS REQUIRED.

Metal-Lined W04:Jden Box Gutter Metal Gutter

Fig. 9 - Crossing Building Overhangs and Gutters
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Wood, Stucco on Wood, or Metal Siding on Wood Surfacle

Fig. 10- Wires Crossing Downspout

* USE INSULATED ATTACHMENTS WHERE
FUSED PROTECTION IS REQUIRED.

'Nood, Stucco on Wood, or Metal Siding
4)n Wood Surface

Masonry or Brick Surface

Fig. 11 - Wires Crossing Power Service, Radio Wires, or Televisi4)n Wires
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SECTION 461·200·201

* USE. INSULATED ·ATfAI=HM ... .. ... WHERE
FUSED PROTECTION lSi·· R£QUIR£D·.

Wood, Stucco on WC)od, or Metal Siding
on Wood Surface

Masonry or Brick Surface

Fig. 12 Wires Crossing Foreign Cables, Metal Conduits, Open Signal Wires, or Ground Wires

Page 10
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BELL SYSTEM PRACTICES
Plant Series

CONCEALING WIRE AND CABLE

WITHOUT CONDUITS OR RACEWAYS

SECTION 461·200-202
Issue 2, November, 195 a

AT&TCo Standard

1.00 INTRODUCTION

'I'his section covers the general factors to
be considered in concealing wire and cable without
conduits, or raceways. Due to extensive changes
marginal arrows have been omitted.

2.00 FIISHING WIRE AND CABLE IN WALLS

2.01 G~eneral

ft
Consider making runs on the outside of

: the building rather than fishing 'Walls.
A Fish wire and cable only where appear-
D ance will not permit exposed runs, in

accordance with local instructions.

• Consider runs through closets, cupboards,
Eitc, rather than fish.

• Do not place plastic cable in shafts without
baffles, because of fire hazards.

• Generally, outside walls are easier to fish
than partitions.

• ,\Vhere customer will not permit an exposed
run and excessive time is required to con
ceal the run, consult your supervisor.

2.02 Fishing from Upper Floor to Basement

• VVhen fishing from the upper floor to the
basement, consider the type of construc
tion used in the building.

• Consider the location of obstructions.

• Never fish between two studdings when
electric light wiring is present. Presence of
electric wiring is generally indicated by
Hght switches, fixtures, or outlets.

• In. order to drill through obstructions be
tween floors, the molding at baseboard and
floor should be 100l~ened. Consider the fol
lowing procedure in loosening and replac
ing molding:

1. Place a wood chisel under or in back of
the molding and pry up or out.

2. Then place a screw driver between
molding and bnseboard. (See Fig. 1.)

I,
~ ,

// .1
/j \

//

""".'"

Fig. 1 - Procedure for Removing Molding

© American Telephone and Telegraph Company, 1958
Printed in U. S. A. Pas. I



SECTION 461-200-202

3. Pry carefully with chisel and screw
driver to loosen nails which have been
driven in diagonally.

4. Move tools forward as the molding is
loosened and kE!ep tools as near nailloca
tions as possible.

5. Loosen moldin~r only as far as necessary
to provide room for boring.

6. Withdraw nail:s from molding by pull
ing the head through to the underside
with diagonal pliers.

7. Removing naills this way leaves the
paint and putty' undisturbed on the face
of the molding.

8. When replacin~~ the molding, remove all
dirt and chips from behind the molding
and press the molding back into posi
tion, starting at the unloosened end.

9. Fasten molding with thin wire finishing
nails.

• In general, no obstructions will be found in
fishing brick or balloon (no obstructions
between studs) fra.me houses (see ]~ig. 2).

• When fishing walls: with obstructions, pro
ceed as follows:

1. Loosen moldin!r above baseboard on
upper floor and drill hole downward
through wall and plates above joist.

2. Loosen molding at baseboard on upper
floor and drill hole downward through
floor and plates below joist.

3. Loosen molding above baseboard on first
floor and bore downward through wall
and plates.

P~SI. 2

Fig. 2 - Locating on Inside Wall

4. On upper floor, pass fishing chain with
twine attached through hole abovle base
board; and with a piece of wire, hook
chain through hole at baseboard and
pass it through plates.

5. On first floor, find fishing chain through
hole above baseboard and pass it
through plates.

6. If basement has a ceiling, drilll hole
upward at location of chain and 15sh it
out into basement.

7. Tie on wire and pull it up to upper floor
by use of twine.

• Fig. 3 shows a method of fishing wallIs.

• When location of set, connecting block, ete,
is some distance above baseboard, drill hole



SET ABOVE
IMSUOARD

Fig. 3 - Fishing Outside Walls

~~t location and fish from there down, pro
c~eeding as outlined in 2.02.

• '~hen drilling plates, locate them by feeling
with the bit to determine proper position
jror drilling as shown in Fig. 4.

• In locating the set, connecting block, etc,
on an inside wall, proceed as shown in
][4'ig.2.

• Some of the obstructions which may be en
l~ountered are shown in Fig. 5.

ft..
.

If locations of obstructions are not known
: .. I or cannot be determined readily, bore
A hole with search bit to locate them.
It

I.OS IFishing Walls on the Same Floor

• In general, only outside walls should be
:fished, and then only when necessary.

ISS 2, SECTION 461·200·202

• Make runs on baseboards or around door
and window framE~s where permissible.

• Sound out walls or partitions by tapping
lightly before attempting to fish.

3.00 PLACING FLAT RUBiBER CORDAGE

• When it is necessary to put set on a desk or
table which is located away from the wall,
and no conduit has been provided, use flat
rubber cordage under the rug or carpet,
providing permis8ion has been obtained
from the customer.

1. Measure off sufficient cordage to reach
from the terminating point on the desk
to the rug.

2. Make a butt m~~rk on the cordage, allow
ing about a lO-inch slack.

3. Strip conductors from the protective
covering one at a time back to the butt
marks and tape the four conductors
together.

Fig. 4 - Locl:lting Plates
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SECTION 461 ..200..202

STUD PLATE OR 51 LL-

TOP PllHE

Fig. 5 - Wall Obstructiions

4. After obtaining permISSIon from the
customer, separate the threads of the
carpet or rug with a pencil and push the
taped portion of the cordage through
from the underlside.

5. Place cordage ismoothly under the rug
with the flat side against the floor, and
extend to the wall.

6. Strip back, tap1e, and terminate conduc
tors on a connElcting block as shown in
Fig. 6.

Pale 4
4 Pages

Fig. 6 - Placinl Flat Rubber Cordage



BELL SYS;TEMPRACTICES
Plant Series

ADDENDUM 461-200-21 0
Issue 1, November 1968

AT&TCo Standard

STATION WIRE AND CABLE

ATTACHING AND FASTENING

1. GENIERAL

1.001 This addendum supplements Section
461-200-210, Issue 3.

1.002 'This addendum is issued to:

• Revise 2.01

• Revise 2.02

• Revise Table B to include .the. E stapler
and Hand J staples, and to remove' the
T-18 staple and the Heller Mstapler.

2. ATV\CHMENlS USED IN FINISHED ROOMS AND
OFFICES

The following changes apply to Part 2 of. the
section:

(a) 2.01-,revised

(b) 2.02-'-revised

(c) Table B---revised.

2.01 Staples of various sizes and materials used in
• hand-operated staplers are used to secure.

station and ground wire and smaller inside wiring
cables to wood surfaces.

2.02 Table B shows the staples recommended
for wood surfaces with finishes available

and stapler machine used. tDetailed information
on the various staplers and staples is covered in
the.080 division of the Plant Series.•

TABLE B

SELECTION OF STAPLES

_.
STAPLES

,"M_~'_

SIZE
STAPLER(INCHES) SHAPE

TYPE FINISH - OF USE

LENGTH WIDTH
CROWN

_.

H*
Zinc or
Ivory Heller TMN

3/8 .150
conversion ECopper or

Jt With D station wire,
Coated and small gauge

Rounded c---.---.---..------.~

Zinc or ground wire in all
E*

Ivory type wood
-- 3/8 3/16 Heller TM

F';- Copper
Coated

0"'_."'"." '-','--'-''''

Zinc
With 25-pair inside

G*
Coated

5/8 1/2 Flat wiring cable in all D
type wood

* For indoor use.

-:- For outdoor use or where appearance is unimportant.

Note: Staples are not recommended for use ihplaster.

© American Telephone and Telegraph Company, 1968

Printed in U.S.A.
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BELL SYSTEM PRACTICES
Plant S~!ries

STATION WIRE AND CABLE

ATTACHING AND FASTENING

SECTION 461·200·210
Issue 3, April 1968

AT& TCo Standard

1. GENERAL

1.01 This section contains general descriptions
and instructions for use of various attachment

or fastening devices used in running station wire
and cable between wiring entrances and subscriber
apparatus.

1.02 This section is reissued to:

• Add 1.06

• Include information on the D Stapler and
G Staples

• Revise Tables A and B.

1.03 See Section 461-200-200 for detailed instructions
governing the selection of route and the

placing of inside wire and cable. Detailed descriptive
information of the various attachments and fasteners
illustrated in this section is covered in the 080
division of the Plant Series.

1.04 In order to obtain secure attachments and
to avoid damage to building surfaces, follow

the instructions outlined in Section 080-720-105. Of
particular importance are the clearance and lead
holes for fasteners,

1.05 Table A shows the recommended spacing
between attachments when used on horizontal

or vertical wire runs. The spacing of attachments
from corners or turns is also shown,

TABLE A

SPACING REQUIREMENTS OF ATTACHMEN'rS

SPACING
!----

FASTENERS HORIZONTAL VERTICAL RUN
-_.- ,----"

FEET INCHES FEET INCHES

Cable more than 12-pair cable 16 4

Clamps less than 12-pair cable 16 16
f-----

more th. 2Cable 12-pair cable 14 3
.-

2Clasps less than 12-pair cable 14 14
-,-,,"_... _.

B Adhesive Clips 12 12-_.
B Station Wire Clamps 16 16

B Station Wire Nail 16 16

Station Wire 7-1/2 7-1/2

25-pair D inside 12 12
I wiring cable
I

Bridle Rings 4 ~*
_.

2 thru 8-112*Drive Rings 4 8

Wire Loops 4 8 2 th 8-1/2*

Toggle Bridle Rings 4 8 2

Insulator Supports 4 8 th 8-1/2*

B Beam Clip 4 8 '*
._"~.~_.~ ,..

B Hanger Clip As Required

*When changing direction of wire or cable runs where wire loops, bridle rings, drive
rings, toggle bridle rings, insulator supports, and B beam clips are used, the fasteners
should be spaced to hold the wir·e or cable at approximately a 45-degree angle.

© American Telephone and Telegraph Company, 1968

Printed in U.S.A. Page 1



SECTION 461·200·210

1.06 tFor information on attaching and fastening
of B station wire, see Section 461-200-206.•

2. ATTACHMENTS USED IN FINISHED ROOMS AND
OFFICES

!tE Choose colors of attachment to match
A wire or cable.
D

STAPLES (Fig. 1 and TablEl B)

2.01 tStaples of various sizes and materials used
in hand- or hammer-operated staplers, are

used to secure station and ground wire and smaller
inside wiring cables to wood surfaces.•

Fig. 1--Staple

2.02 Table B shows the staples recommended
for wood surfaces with finishes available

and stapler machine used. See Section 080··110-102
for description and operation of stapler.

8 STATION WIRE NAIL (Fig. 2)

2.03 This nail is used to fasten JKT (MD) Station
Wire to plaster or wood surfaces. It can

be used with D Station Wire if care is taken to
ensure that the smaller diameter wire is sufficiently
secure by the arm of the nail. B Station Wire
Nails are available in 1I2-inch and 7/8-inch lengths,
in ivory (-50) and light olive gray (-49) finish.
The 7/8-inch length is also available in galvanized
finish for outdoor use.

8 STATION WIRE CLAMP (Fig. 3)

2.04 This clamp is used to support JK'r (MD)
Station Wire. It is available in ivory (-50),

light olive gray (-49), or a galvanized finish.

Fig. 2-8 Station Wire Nail

TAILE I

SELECTION OF STAPLES

STAPLE

SI%IE IINCH.SI SHAPE Of STAPLEItnp. fINI:SH USE
LENGTH WIDTH ClOWN

E* Zmc and With D or JKT (MD) Heller TMIvory 3/8 8/16 Rounded station wire, and No. or

Ft
Copper 10 or smaller ground Heller M
Coated wire in all type wood

Zinc With 25-pair inside
G* Coated 5/8 1/2 Flat wiring cable in all D

type wood

With D station wire
T-I8· Zinc 8/8 3/16 Rounded and No. 10 or smaller

(Arrow) Coated ground wire in hard Heller TM
wood

·For indoor use.
tFor outdoor USl~ or where appearance is unimportant.
Note: Staples are not recommended for use in plaster.
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Fig. 3-B Station Wire IClamp

2.05 Table C contains the recommended fastener
to be used to attach these clamps to various

surfaces.

TABLE C

FASTENERS FOR B STATION WIRE CLAMP

sunFACE FASTENER

Metal or 5/8-in. No.6 self-tapping screw
Asbestos
Sidilt1g 5/8-in. No.6 RH galvanized

wood screw. C Plastic. Anchor,
3/16 x J in.

Wood, 5/8-in. No.6 RH blued wood
Indoors screw

Wood, 5/8-in. No.6 RH galvanized
Outdoors wood screw

Stucco I-in. No.6 self-tapping screw
(Wire and (cadmium plated) or
Paper wall screw anchor (correct size)
Backing)

Masonry No.2 B Masonry Fastener

-
CABLE CLAMPS AND CABLE CLASPS (Fig. 4 and 5)

2.06 These attachments are used to support inside
wiring cable or more than one station wire.

2.07 Clamps and clasps of various sizes are
available as shown in Table D. See Sections

080-720-146 and 080-270-147 for description, sizes,
and capacity of clamps and clasps.

2.08 Table D contains the fastener to be used to
attach cable clamps and cable clasps to

various surfaces.

ISS 3, SECTION 461-200-210

Fig. 4-Cable or Inside Wiring Clamp

Fig. S-Cable Clasp

B ADHESIVE CLIP (Fig. 6)

2.09 This clip is used to fasten D Station Wire
and JKT (MD) Station Wire where it is

undesirable to penetrate surfaces with screws or
nails. It is available in ivory (-50) or light olive
gray (--49) finishes.

High temperatures may deteriorate
B Adhesive Clips during storage;
therefore, those not used before date
on container should be tested for
tackiness.
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TABLE 0

FASTENERS FOR CABLE CLAMPS AND CABLE CLASPS

CLAMP NO. CLASP NOI.

COLOR
SURfACE FASTENER REMARKS

LIGHT C:>L1VE LIGHT OLIVE
GRAY, IVORY, GRAY, IVORY
GALVAINIZED

No.3 and 5* No.7
1/2 in. No.6 RH

blue wood screw

Woodwork
No.6, 7, 8, No.9 and 5/8 in. No.8 :RH

10, and 12* 14 blue wood screw

No. 13 and 1 in. No. 10 gal-
17 vanized wood

screw
"-

1/2 in. No.6 RH
bI ue wood screw

No.3 and
5* No.7 B Wall Screw

Anchor
1/8 in. x 3 in.
toggle bolt

I-----~-_. __._- - - Make wood screw
5/8 in. No.8 RH

attachments at stud locations.Plywood, blue wood screw
Masonite No.6, 7, 8, No.9 and 3/16 in. x 1 in.

10, and 12* 14 C Plastic Anchor
B Wall Screw
Anchor

Use No.1 B Wall Screw Anchor
1/8 in. x 3 in.

toggle bolt
on wall thickness 1/16 in.
to 1/4 in.

1 in. No. 10 Use No.2 B Wall Screw Anchor
galvanized wood on wall thickness 1/4 in.
screw to 3/8 in.

No. 13 and
1/4 in. x 1 in. Use No.3 B Wall Screw Anchor

17
C Plastic Anchor on wall thickness 3/8 in.

B Wall Screw to 3/4 in.
Anchor

3/16 in. x 3 in.
toggle bolt

* Inside wiring clamp only.
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TABLE D (CONT)

FASTENERS FOR C:ABLE CLAMPS AND CABLE CLASPS

CLAMP NO. CLASP NO.

COLOR
SURFACE FASTENER REMARKS

LIGHT OLIVE
LIGHT OLIVEGRAY, IVORY,

GALVANIZED GRAY, IVORY

-
1 in. No.8 RH

blue wood
screw

No.3 No.7 B Wall Screw Make wood screw
and 5· Anchor attachment at stud locations.

1/2 in. No.8
self-tapping
screw

Pla:sterboard, 1 in. No.8 RH
Plaster on wood screw
Wood Lath, 3/16 x 1 in. C
and Plastic Anchor Use No.1 B Wall Screw Anchor
Plaster on No.6, 7, 8, No.9 and B Wall Screw on wall thickness 1/16 in.
Metal Lath 10, and 12'" 14 Anchor tol/4iJrl.

1 in. No.8 Use No. ~~ B Wall Screw Anchor
self-tapping on wall thickness 1/16 in.
screw to 3/8 in.

1 in. No. 10
Use No.3 B Wall Screw Anchor

RH galvanized
on wall thickness 3/8 in.

wood screw
to 3/4 in.

No. 13 and 1/4 in. x 1 in.
17 C Plastic

Anchor
B Wall Screw
Anchor

718 in. No. 14
self-tapping
screw-* Inside wiring clamp only.

2.10 Install B Adhesive Clip as follows.

(1) Thoroughly moisten adhesive surfacle with
trichloroethylene.

(2) Allow adhesive to become tacky.

(3) Press clip to bonding surface for about 5
seconds.

(4) Allow clip to set for 15 minutes.

(5) Place station wire in clip and form tabs
over wire.

3. CELLARS, FACTORIES, OR WHERE APPEARANCE
IS UNIMPORTANT

In. general, the same types of attachments
used in finished rooms apply for
cellars, factorl:es, or where appearance
is unimportant. However, they should
be of an appropriate finish. In addition
to these attachments, drive rings, B
Wire Loops, a.nd toggle bridle rings
are also available for use at these
locations.
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Wire loops with the D Masonry Ftlstener
are preferred over drive rings in m.asonry
surfaces because the fasteners are
driven directly into the masonry surface
without a predrilled hole.

Fig. 6-B Adhesive Clip

DRIVE RINGS (Fig. 7 and 8)

3.01 Drive rings are formed steel loops having a
pointed shaft suitable for hammer-driven

attachment to wood or masonry surfaces. They
are available in seven sizes for use with station
wire or cables. On wood surfaces, attach drive
rings to beams or studding. On masonry surfaces,
use with D Drive Anchors (Fig. 8).

Note: For masonry surfaces, B Wire Loops
with D Masonry Fasteners (3.08) are preferred.

Fig. 7-Drive Ring

3.02 Table E shows the various drive rings with
dimensions and D Drive Anchor used on

masonry surfaces. Refer to Section 080-720-112
for information on installing anchors.

B WIRE LOOP (Fig. 9)

3.03 B Wire Loops are formed sections of wire
used with D Masonry Fasteners as an

intermediate support for station wires and inside
wiring cables attached to masonry surfaces. They
are available in four sizes as shown in Table F.

Page 6

Fig. 8-Drive Ring Attached to Masonry

3.04 Table F also contains the recommended D
Masonry Fastener used to attach the B Wire

Loop to various surfaces.

TABLE E

DRIVE RINGS

DIMENSIONS IN INCHES ANCHOR SIl~E (IN.)

SIZE D W L DIA. L

1/2 1/2 1/2 2-1/16 3/16 7/8

5/8 5/8 3/4 2-1/4 1/4 1
---

5/8L 5/8 3/4 2-3/4
~-

7/8 7/8 1-1/2 2-9/16 1/4 1

7/8L 7/8 1-1/2 3-1/16
.._~-._.

1-1/4 1-1/4 2-3/8 2-15/16 5/16 1-1/4

1-1/4L 1-1/4 2-3/8 3-7/16

L sizes have extra long shafts and cannot be
used with B Drive Anchors.
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TABLE F

B WIRE LOOP

B WIRE LOOP WIDTH OF LENGTH OF
D MASONRY FASTENER FOR

u_mm _._"_

SIZE NO. OPENING LOOP (INSIDE) CONCRETE MORTAR BLC)CK*

1/2 1/4-in. 3/4-in.

5/8 1/2-in. 1-1/8-in.
3 4 5

7/8 5/8-in. 2-1/16-in.

1-1/4 5/8-in. 2-3/4-in.

*Cement or cinder blocks.

Fig. 9 - B Wire Loop with
o Masonry Fastener

TOGGLl5 BRIDLE RING (Fig. 10)

3.05 This attachment, available in two sizes,
5/8-inch and 1-114 inch, is used to attach

station wire and cable to hollow surfaces. A
predrilled 3/4-inch clearance hole is required.

Note: For best results and a secure installation,
clearance holes should be restricted to 3/4-inch
di.ametE~r.

4. Al'TACHING TO STEf.L STRUCTURES

8 BEAM CLIP (Fig. 11)

4.01 The B Beam Clip, equipped with either a
drive ring or the B or M Bridle Ring, is

used to support wire runs on I beams, angle irons,
etc, on bean thickness of 1I8-inch to 1I2-inch.

Fig. 10-Toggle Bridle Ring

B INSULATOR SUPPORT (Fig. 12)

4.02 The B Insulator Support, equipped with a
B or M Bridle Ring, is used to support wire

runs on I beams, angle irons, etc, on beam thickness
up to 3/4-inch.

~IDLE

RING

Fig. 11-8 Bleam Clamp
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B HANGER CLIP

CEII.ING H~INGER

ROD OR WIRE

SECTION 461·200·210

Fig. 12-8 Insullator Support

8 HANGER CLIP (Fig. 13)

4.03 The B Hanger Clip, equipped with a drive
ring and attached to a 1I4-inch ceiling hanger

rod or No.8, 10, or 12 gauge steel wire, is used
to support wire runs above suspended false ceiling.

4.04 Although the clip is particularly useful on
hanger rods or wire, it may be used wherever

other types of wire or rods are conveniently located.

Page 8
8 Pages

Fig. 13--8 Hanger Clip, Installed



BELL S'rSTEM PRACTICES
Plant S'eries

SECTION 461·2()().211
Issue " November, 1964

AT&TCo Standard

ATTACHING AND FASTENING GROUND WIRE
1. GENERAL

1.01 Space ground wire fasteners as follows:

• Space 24 inches apart on ordinary ground wire runs.
• Space 16 inches apart when wire is subject to displacement.
• Place on every beam when spanning beams.
• Place within 3 inches of wall when run parallel to wall on beams.

1.02 Fasteners for ground wire and their use are shown in Fig'. 1.

-t'NCH DRIVE RING IN

:5 7iiXi INCH DIA

DRIVE ANCHOR

STUCCO

(WIRE AND PAPER BACKING)

MASONRY

NO.6 XliNCH LONG SELF
TAPPING SCREW
(CADMIUM- PLATED)..-"'""

"i C"" ,'"-~ B IMASONRY FASTENER

liNCH ROOFING NAILS OR ~ INCH
NO.6 SELF-TAPPING SCREW

·~ INCH ~NSIDE WIRING NAIL

· liNCH NO.8 RH BLUE WOOD SCREW
· B WALL SCREW ANCHOR
• liNCH NO 8 SELF-TAPPING SCREW

WOODWORK

B WALL SCREW ANCHOR

;~......~""""--+- .GROUND WIRE NAIL
• EOR F STAPLES
•GIROUND WIRE STAPLE

PLASTER BOARD
PLASTER ON WOOD LATH
PLASTER ON METAL L~H

hX I INCH C PLASTIC

ANC.,IOR ..._-~_

~ INCH B WIRE LOOP WITH

o MASONRY FASTENER

Fig. 1 _. Falteners for Ground Wire

© American T~llephone and Telegraph Company, 1964
Printed in U. S. A. Page 1
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BELL SYSTEM PRACTICES
Plant Sieries

CONNECTING BLOCKS

SELECTION

SECTION 461·600·100
Issue 1, December 1967

AT&TCo Standard

• Table A - Select:lon - Screw-Type Con
necting Blocks

1. GEI~ERAL

1.01 Information in this section was formerly con
tained in Sections 461-610-100, 461-615-101,

461-616-101, 461-616-130, and 461-617-101.

1.02 See Section 461-600-101 for Designation
Strips and Methods of Marking.

2. SELECTION

2.01 For selection of connecting blocks, the follow
ling tables are provided:

TABLE A

• Table B - Selection
Connecting Blocks

• Table C - Selection
necting Blocks

Binding Post-Type

Clip-Type Con-

SCREW.TYPE CONNECTING BLOCKS

SELECTION

CONINECTING NUMBER NUMBER PRINCIPAL
IDENTlfI,CATION

OF OF SECTION
IlLOCK PAIR TERMINALS

USE RE,FEREN'CE

42A 2 4 Terminate or bridge in multiple--
44A spade tipped mounting cords,

-- and/or wire and inside wiring
lO44A 5 10

cable conductors.

47C 6 12 Terminate or bridge in multiple 461-602-100

47D 2 4 spade tipped mounting cords,
and/or wire and inside wirin~~

47E 6 12 cable conductors at flush
47F 2 4 mounted installations.

~-

71A(MD)
6 12 o and 1 button panel tel sets.--

71B

74A Control of inductive noises in 461-606-100
-- 2-1/2 5 the 220A hand tel set and asso-

74B ciated base.
75A 25 50 Multibutton panel tel sets.

© American Telephone and Telegraph Company, 1967
Printed in U.S.A. Page 1



SECTION 461·600·100

TABLE B

BINDING POST.TYPE CONNECTING BLOCKS

SELECTION

CONNECTING
NC). NO. PRINCIPAL

IDENTIF:ICATION
OIF OF SECTION

BLOCK PAIR TERMINALS
USE REFERENCE

--
30A 16 12

_._.~----_ ..._..

30B 11 22

30C 116 32

30D 2(6 52
General

.~-_ .•... ¥ ~,._-_._-_.__.,-" Station 461-601-100
31A G 12 Systems--_.. -- --_._._-".-
31B 11 22

-- ~...

31C 16 32
31D 26 52

BINDING POST-TYPE INSULATION.CRUSHING WASHERS

30A2 6 12
30B2 11 22
30C2 1H 32

Building Terminals 461-601-100_ ..

30D2 26 52
~-

57A2-10 10 20
57A2-16 16 32

---
57A2A-6 * 6 12

r----
57A2B-6 * 16 12

I--"'---'--'~---- f------

57A2B-IO * 10 20 Terminate drop and block wire
57A2B-16 * 116 32 and PIC cable

57B1A-IO * 10 20
------_..

57B1A-16 * 116 32
57B1A-25 * 25 50 461-603-100

---------
57BIA-50 * 50 100

1-----------
59A1-11 11 22

59Al-16 116 32 Building Terminals
59Al-25 25 50

1--.

59Al-50 50 100
60Al-6 i5 12
60A1B-3 * :3 6

With B buried cable terminals
---~~-"-- 1---

60A2-6 16 12 Replaces 60Al-6 --
* Equipped with fuseless protection.

Page 2



ISS 1, SECTION 461-600-100

TABLE C

CLIP-TYPE CONNECTING BLOCKS

SELECTION

NO. NO. TERMI-
IDENTIFICATIONCONNECTING OF OF NATIONS PRINCIPAL SE·CTIONBLOCK

PAIR CONNECTORS PER USE REFERENCE*CONNECTOR

66Al-25(MD)
25 50~----~

General Station Systems66A2-25(MD)_.
666A:2-50(MD) 50 100

66Bl-25 (l\IiD) 25 50 General station systems
Furnished with 300- and

66B:3-50 50 100 :3 :ype key service units._.
General station systems

66B4-25 25 50 when multipling capacities 461-604-1026 are required.
--

26 Furnished wi th 550 and 551
66B6-37 37 key units.

48 3
--

66Cl-16
66C:2-16

16 32 4 General Station Systems
66C:2-32 32 64

66El-32 32 64
Furnished with switching

_. :-:;y~telI1 No. 400.

66E:3-25 2 To connect and/or multiple
25 50 plug ended tel sets and raw 461-604-103

66E4-25 ended eable.

66L3-50 50 100 General station and outside
------ 3

66L3-100 100 200 plant applications.
_......

~-,.,~--- ~~,~~, 461-604-102
Terminating arrangements

66M[1-50 50 100 2 of cables and key telephone
systems

F-5Ei999 With other plug-ended ea---------- 25 50 6F-57000 bles for a quiek-conneet 461-605-100
-~---

distribution terminal.F-57001 50 100 3_.
* Sel2 Section 461-604-100 for Tools, Adapters, Terminating, and Maintenance; and Section 461-604-101

for Numbering, Wiring Plan, and Distribution Terminal Arrangements.

Page 3
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BELL SYSTEM IPRACTICES
Plant Series

SECTION 461-606-1 00
'n.ue t. Oecember 1967

AT&TCo Standard

CONNECTING BLOCKS

71 .., 74-, AND 75 ...TYPE

IDENTIFICATION, INSTALLATION, AND WIRIN,G

1. GE~IERAL

1.01 Information in this section was formerly
contained in Section 461-610-100.

2. IOENTIFIC."TlON

71-Type Conn~ecting Block

2.01 T'he 71-A connecting block has been rated
MD (manufacture discontinued),

2.02 The 71-B connecting block (Fig. 1) is similar
to the 71-A (MD) except it has mounting

screw slots instead of holes. The connecting blocks
consist of a phenol fabric base equipped with 12
double-screw terminals. The blocks are used for
mounting in l13-type and 114A apparatus boxes
for installation of panel telephone sets (Table A).

TABLE A

IDENTIFICATION

CONNECTING BLOCKS

71,., 74-, AND 7SooTYPE

WIRE SLOT

Fig. 1-71 B Co,nnecting Block

NO.
DIMENSIONS

E~LOCK, FURNISHED COVER TYPE (APPROX. INCHES)
COIlINEal~IG WITH COLOR MOUNTING OF

PAIR LENGTH WIDTH DEPTH

7lA (MD)
Mounting

113-Type and
6

3 9/16
2 3/8-~

71B
Screws

114A Apparatus 8 15/32
75A Box* 25 7 3/8 4 1/2 1/2

74A Cover Light Olive
425A Tube Gray (-49)

2 1/2 4 1/16 2 3/4 t 5/8
Cover Nonflush

74B
426A Tube

Ivory (-50)

"Apparatus box not furnished with connecting block. Order separately if required.

© American Telephone and Telegraph Company. 1967

Printed in U.S. A. Page 1



SECTION 461-606·100

74-Type Connecting Block (Fig. 2)

2.03 The 74-type connecting block consists of a
terminal strip, cold cathode tube, and plastic

cover (Table A). This block is used when extreme
noise conditions exist on 4-party full selective or
8-party semiselective service, and a cold cathode
tube cannot be mounted inside the telephone set.

75A Connecting Block (Fig. 3)

2.04 This block consists of a plastic base equipped
with 50 double-screw terminals. It is designed

for mounting in ll3-type and l14A apparatus boxes
for installation of panel telephone sets (Table A).

TUBE

Fig. 2-74-Type Connecting Block

MOUNTING HOLE

/
WIRE SLOT

I a 15 22 29 37

0=@ 0:-Q) ~ (Jj):j(J) '0=@
2 9 16 23 30

(JJJ::Jlj) 0:-0 0::Ql) V!J:Q) f/!)::rlj) 75A

3 10 17 24 31 38 45

0=ilJ 0:-0 ~ ~ (l)J::QJ (Jj):j(J) (l~
4 II 18 25 32 39 46

~ 0:-0 0:17IJ @:1(1!) 0:17IJ V!J:Q) (l~
5 12' 19 26 33 40 47

~ 0:-0 0::Ql) @:1(1!) 0::Ql) (Jj):j(J) (l~
6 I~, 20 27 34 41 48

0;(llJ VlJ:-Q) 0::Ql) V!J:Q) 0::Ql) ~ (l~
7 1<1, 21 28 35 42 49

(/)J::{l) VlJ:-0 f/!)::rlj) VlJ=0 ~ 0=1@ (l~
36

1 ~

~
MOUNTING SLOT WIRE SLOT

WIRE SLOT

Fig. 3-75A Connecting Block
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3. INSTALLATION AND WIRING

3.01 The 74B connecting block may be mounted
on all types of surfaces. Backboards should

be used only when mounting on damp walls and
when use of a backboard will facilitate installation.
Provision is made in the base of the connecting
block for entrance of inside wiring and cords with

ISS 1, SECTION 461·606·100

winged stays (Fig. 2). Cords with loop stay-hooks
are fastened under the cover screw. Terminate
conductors of inside wire and cord in accordance
with connection section for the telephone set.

3.02 71-Type and 75A connecting blocks should
be installed, winld, and terminated in

accordance with the section covering each particular
set.

Page 3
3 Pages





BELL SYSTEM PRACTICES
Plant Series

JACKS

FOR PORTABLE TELEPHONE SETS

SELECTION

2. SELECTION

SECTION 461·630·100
Issue 5, June 1967
AT&TCo Standard

1.01 This section is reissued to:

• Change title

• Remove identification and installation infor
mation.

2.01 Table A lists jacks for portable telephone use
with location, contact, mounting, color, and

mating plug information. Detailed jack information
is found in the indicated section.

TABLE A

LOCA1rlON

Indoor

Outdoor

MATING OTHER INFOR·
CONTACTS MOUNTED COLOR JACK MATION IN

PI.UG SECTION

Light Olive 404B (MD)
Nonflush Gray (-49)

Ivory (-50) 549A 283B~-_._-"

4 Light Olive 493A (MD) or._-
Gray ( 49) 548A 505A

Flush 497A (MD)
Ivory (-50)

550A
----"".,,~

Brown (-54) 391A 461-630-101---- 274A8 Light Olive 392A
Nonflush Gray (-49)

Ivory (-50) 551A
Light Olive 541A12 Gray (-49) 504A

Flush Ivory (-50) 547A (MD)
------

Brown (-54) 547B
-~_.

KS-8420
" --

Flush
3 Brass

KS-8421
KS-8419

4
Nonflush KS-16151 283B or 505A

.. "".....- List, MD
*KS-19316: 283B

4 or 12 List 1 (MD) 504A

Flush 505A 461-630-102
_.__.-

4 or Aluminum List 2 (MD) 283B or 505A

12 Nonflush List 3 (M I) 504A
-

List 4 283B

4 or 12
Box Cover List 5 504A

-
Nonflush *KS-20202, 505A

List 1
* Housings only; refer to Section 461·630·120 for adaptable jacks which must be ordered separately.

@ American Telephone and Telegraph Company, 1967
Printed in U.S.A.
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BELL SYSTEM PRACTICES
Plant Series

ADDENDUM 461-630-1 01
Issue 1, Odober 1968

AT&TCo Standard

JACKS AND JACK MOUNTINGS

FOR PORTABLE TELEPHONE SETS, INDOOR TYPE

IDENTIFICATION, INSTALLATION, AND CONNECTIONS

1. GENERAL

1.001 This addendum supplements Section
461-630-10t Issue 1.

1.002 This addendum is issued to:

• Revise 1.04

• Add 4.04.

The following change applies to Part 1 of the
section:

(a) 1.04-revised.

1.04 Mount jacks in a uniform manner so that
when the ... plug is inserted, the set mounting

cord enters the bottom of the plug.

4. CONNECTIONS

The ... following change applies to Part 4 of the
section:

(a) 4.04-added.

4.04 Wiring variations (eg, class-of-service, etc,
normally made in the connecting block)

should not be .made in the jacks; any variations
should be made in the plugs.

Caution: Test each jack location for correct
continuity.

© American Telephone and Telegraph Company, 1968

Printed in U.S.A.

Page 1
1 Page





BELL SYSTEM PRACTICES
Plant Series SECTION 461·630.101

Issue 1,June 1967
AT&TCo Standard

JACKS AND JACK MOUNTINGS

FOR PORTABLE TELEPHONE SETS, INDOOR TYI'E

IDENTIFICATION, INSTALLATION, AND CONNECTIONS

1. GI:NERAL

1.04 Mount jacks in a uniform manner so that
plu~rs can be inserted in the same way

throughout the customer's premises.

1.03 Do not use hand telephone sets (those
requiring a subscriber set) and telephone

sets together in the same jack and pI ug system.

1.02 Some areas require at least one telephone
set or ringer connected permanently to the

line. Check local instructions governing line
ringers.

Fig. 8

Fig. 9

Fig. 10

Fig. 11

Fig. 12

Fig. 13

Fig. 14

Fig. 15

Fig. 16

Fig. 17

(c) Replaceable OpUonal Components

P-88C949 Coverplate

P-88C950 Coverplate

P-88C954 Coverplate

547B Jack

548A Jack

549A Jack

550A Jack

551A Jack

43-Type Brackets

63A Bracket

74A Bracket (M])

Bracket, KS.19407, List 1

16-Type Faceplates

(b) 0 rdering Guide

Jack, 391A-(*)

Jack, 392A- (*)

Jack, 541A-(*)

Jack, 547B-(*)

Jack, 548A-(*)

Jack, 549A-(*)

Jack, 550A-(*)

Jack, 551A-(*)

Bracket, 43B

Bracket,63A

Bracket, KS-19407, List 1

Faceplate, 16A- (*)

Faceplate, 16B- ("')

Faceplate, 16D- (*)

'" Add color suffix

Fig. 1

Fig. 2

Fig. 3

Fig. 4

Fig. 4

Fig. 5, 6 and 7

(a) Illustration Index

391A Jack

392A Jack

404B Jack (MD)

493A Jack (MD)

497A Jack (MD)

541A Jack

1.01 This section is issued to:

• Rearrange information formerly found in
Section 461-630-100

• Show manufacture discontinued (MD)
apparatus

• Revise figures of 548A and 549A jacks

1.05 Portable telephone sets should be kept
indoors when not in use. Advise the cus

tomer of the importance of protecting a tele
phone set from inclement weather in order to
maintain good telephone service.

2. II)ENTIFICATION

© American Telephone and Telegraph Company, 1967
Printed in U.S.A. Page 1



SECTION 461 ..630·101

(d) Color

TABI.E A

COLOR ORDE:RING GUIDE

.lACK AND FACEPLATE
LIGHT OLIVE IVORY BROWN
GRAY (-49) (-50) (-54)

391A • • •
392A • •
541A • • •
547B .* .* .*
548A • • •
549A • •
550A .* .* .*
551A • •
16A • • •
16B • • •
16D • • •

• 8 CONTACTS
• NONFLUSH BASEBOARD MOUNTED
• MATES WITH 274A PLUG
• MIETAL COVER

Fig. 2 - 392A Jack

*Additional faceplates in colors correspond·
ing to jack.

•

Fig. 3 - 404B Jack (MD)

• REPLACED BY 549A JACK
• 4 CONTACTS
• NONFLUSH MOUNTED
• MATES WITH 283B AND 505A PLUGS;
• MOUNTING HARDWARE SUPPLIED

•
"t, (

..........lIiOifIcW'ilIII'....--.IIIilIlIiilIiIol".,/....

• 8 CONTACTS
• FLUSH WALL MOUNTED
• MATES WITH ~t74A PLUG
• MOUNTING HJ~RDWARE AND

FACEPLATE SUlftPLIED

Fig. 1-391A Jack Unmounted and 391A Jack
Mounted in Standard Electrical
Outlet Box

Page 2



IS!; 1, SECTION 461 ..630·101

FACEPLATE

493A JACK (MDl

It REPILACED BY 550A JACK
I. 4 ClONTACTS
I. FLU!;H WALL MOUNTED
I. MA1rES WITH 283B AND 505A PLUG~S

•• MOUNTING HARDWARE SUPPLIED

COVER MOUNTING -GUIDE

COVER

Fig. 4 - 497A Jack (MD) Mounted in Standard
IElectrical Outlet Box Fig. 6 - 541 A Ja.~k, Cover Removed

RING RETAINER16A FACEPLATE

CLIP-TYPE
TERMINALS

\

• 12 CONTACTS
• FLUSH MOUNTED USING

63A OR KS·19407, L1 BRACKET
AND

16A FACEPLATE
• MATES WITH 504A PLUG

COVER

Fig. 5-541A Jack
Fig. 7- 541 A Jack With Faceplate and

Terminated 541 A Jack, Using Retainer
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SECTION 461-630-101

Fig. 10-549A Jack

• 4 CONTACTS, DOUBLE TERMINJ'L
.. NONFLUSH BASEBOARD MOUNTED
.. MATES WITH 283B AND SOSA PLUGl&
I' MOUNTING SCREWS SUPPLIED

Fig. 8 - S47B Jack Mounted in Standard
Electrical OUltlet Box

FACEPLATE

• REPLACES 547A E:QUIPPED WITH
74A BRACKET (MD)

• 12 CONTACTS
• FLUSH WALL MOUNTED
• MATES WITH SMA PLUG
• MOUNTING SCRI'NS AND FACEPLATE

SUPPLIED
• OPTIONAL eOLOl1 FACEPLATES

... COVER

•...
436 BRACKET

• 4 CONTACTS
• FLUSH MOUNTED:

USING 63A OR KS-19407, L1 BRACKET
AND 16A FACEPLA1'E

OR
IN STANDARD ELEerRICAL OUTLET BOX
USING 43B BRACKE'r

OR
IN WOODWORK USIIIlIG 1-1/4 INCH HOLE

• MATES WITH 2838 ~~ND 505A PLUGS
• MOUNTING SCREWS, SUPPLIED
• REPLACES 493A JAC:K

• 4 CONTACTS
• COMPONENTS:

548A JACK
43B BRACKET
FACEPLATE

• EARLY PRODUCTION
SUPPLIED WITH
43A BRACKET (MD)

• MATES WITH 283B
OR 505A PLUG

• 6 MOUNTING SCREWS SUPPI.IED

Fig. 9 - 54,8A Jack Fig. 11 - 550A Jack, Mounteell
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-12 CONTACTS

• NONFLUSH BASEBOARD
MOUNTED

- MATES WITH 504A PLUG

- MOUNTING SCREWS
SUPPLIED

Fig. 12-551A Jack

IS!. 1, SECTION 461-630-101

- USE TO PRE'W'IRE BUILDING
DURING CONSTRUCTION

- MOUNTED TOI STUDDING
• USE WITH 16,·TYPE FACEPLATE
- FOR MOUNTIING

493A JACK: (MD)
541A JACK:
548A JACK:

Fig, 14-1~3A Bracket

• TO MOUNT JACKS IN STANDARD
El.ECTRICAL OUTLET BOX

• BF~EAK -OFF WINGS

43A (MO)

• REPLACED BY
43B BRACKET

• TO MOUNT
49~5A JACK (MD)
54BA JACK

• COMPONENT OF
49~rA JACK (MD)
55()A JACK (OLD)

43B

• TO MOUNT
493A JACK {MD}
541A JACK
548A JACK

• REPLACES
43A BRACKET (MO)
74A BRACK ET (MO)

• COMPONENT OF
547B JACK
550A JACK (LATEST)

• REPLACED BY 43B BRACKET

• COMPONENT OF 547A JACK (MD)

Fig. 13 - 43-Type Bracket Fig. 15 -74J' Bracket (MD)
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SECTION 461·630·101

• USE FOR EXISTING WALLS
• WALL HOLE 2-1/4 IN. DIA
• WALL THICKNESS LIMIT 1-1/4 IN.

Fig. 16 - KS-194CI7, List 1 Bracket

3. INSTALLATION

INSTALLATION OF NONFLUSH JACKS

392A Jack

3.01 Install 392A jack (Fig. 2) as follows:

(1) Connect, cable conductors to jack and
dress as shown in Fig. 2.

(2) Fasten base assembly to mounting sur
face with 3/4-inch No.8 RH blued wood
screws.

(3) Fasten cover over base assembly with fur
nished machine screws.

404B (MD) and 549A Jacks

3.02 Install 404B (Fig. 3 and 549A (Fig. 10)
jack as follows:

(1) Connect station wire to jack and dress as
shown in Fig. 3 and Fig. 10.

(2) Fasten jack to mounting surface with
furnished screws.

Page 6

551A Jack

3.03 Install 551A jacks as follows:

(1) Connect station wire or cable conductors
to clip terminals of jack as. shown in

Fig. 12. Conductors may be loop-through ter
minated.

(2) Fasten jack to mounting surface with
furnished screws.

INSTALLATION OF FLUSH·TYPE JACKS IN STA~IDARD

ELECTRICAL OUTLET BOXES

391A .lack

3.04 The 391A jack is mounted in. standard
electrical outlet box (Fig. 1) as follows:

(1) Connect station wire to jack and dress
as shown in Fig. 1.

(2) .Mount jack in outlet box using furnished
screws.

(3) Fasten faceplate on jack using furnished
screws.

497A Jack (MD)

3.05 The 497A jack (MD) is mounted in stand
ard electrical outlet box (Fig. 4) as fol-

lows:

(1) Mount 493A jack on 43A bracket.

(2) Connect station wire to jack.

(3) Dress wire as shown in Fig. 4:.

(4) Mount jack equipped bracket in outlet
box.

(5) Fasten faceplate with furnished screws.

547A (MD) or 547B Jack

3.06 Install as follows:

(1) Attach 541A jack on 74A bracket
(Fig. 8) or 43B bracket.

(2) Connect station wire or cable to jack.

(3) Dress wire as shown in Fig. 8 (leave slack
loop) .

(4) Mount jack and bracket assembly in out
let box.

(5) Install faceplate. (The cover D1Ust be on
jack before placing faceplate.)



ISl; 1, SECTION 461 ..630..101

16B

RING
RETAINER

• MOUNTS TO
63A BRACKET USING RING RETAINER
KS.19407, L1 BRACKET (RING NOT REQutRED)

• MOUNtiNG SCREWS AND RING RETAINER
SUPPLIED

Fig. 17 - 16·Type Faceplate
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SECTION 461 ~630~ 101

493A (MD) or 548A Jack

3.07 Install as follows:

(1) Connect station wire or cable to jack.

(2) Attach jack to 43··type bracket.

(3) Attach 43-type bracket to outlet box.

(4) Install suitable faceplate.

550A Jack

3.08 The 550A jack (Fig. 11) is assembled in
the same manner as the 497A (MD) jack

(3.05). It consists of a 548A jack (Fig. 9), 43A
or 43B bracket, faceplate, and mounting screws.

INSTALLATION OF FLUSH·,rVPE JACKS IN 63A OR
KS.19407, LIST 1 BRACKET

3.09 The 493A (MD), S41A (Fig. 5) and 548A
(Fig. 9) jacks can be mounted on a 63A

or KS-19407, List 1 br8,cket (Fig. 16) with a
16-type faceplate (Fig. 17). Use the same color
faceplate as the jack.

3.10 When mounting jacks on the 63A bracket,
the 16-type faceplate ring retainer is re

quired. The 16-type faceplate can be mounted
to the KS-19407, List 1 bracket without ring
retainer.

(a) The 493A (MD) or 548A jack is installed
on the 63A bracket as follows:

(1) Mount the ring retainer on bracket.

(2) Connect station wire to jack.

(3) Mount jack on ring retainer.

(4) Mount faceplate on ring retainer.

(b) The 493A (MD) or 548A jack is installed
on the KS-19407, List 1 bracket as follows:

(1) Connect station wire to jack.

(2) Mount jack on bracket.

(3) Mount faceplate to bracket.

541A Jack

3.11 The 541 jack is installed in the 63A
bracket as follows:

(1) Mount ring retainer on 63A bracket.

(2) Connect station wire or cable leads to clip
terminals of jack (Fig. 5).

(3) Mount jack on ring retainer (Fig. 7).

Page 8
8 Pages

(4) Place cover on jack.

(5) Mount faceplate on retainer ring.

3.12 The 541 jack is installed in the KS-19407,
List 1 bracket as follows:

(1) Connect station wire or cable leads to clip
terminals of jack (Fig. 5).

(2) Place cover on jack.

(3) Position faceplate over cover and fasten
faceplate and jack to bracket.

4. CONNECTIONS

4.01 Only one conductor shall be connected to
a SIngle clip of a clip-type jack terminal.

The loop-through method for terminating IW
cable may be used on jacks which have dual
clip-type terminals.

4·CONDUCTOR JACKS

4.02 Connect conductors as indicated by the
color designators stamped next to the

terminals. The red conductor is terminated at
the R terminal, etc.

8- AND 12·CONDUCTOR JACKS

4.03 Table B shows the connections for 8- and
12-conductor jacks.

TABLE B

8- AND 12-CONDUCTOR JACKS
CONNECTIONS

.-
D AND E NO. TER.MIINALS

INSIDE WIRE INSIDE 8 12
QUAD WIRING TERMn~AL

CABLE DESIGNATlONS

Red BL-W R 1

1st
Green W-BL G 2
Yellow O-W Y 3
Black W-O BK 4

--',------_._---,-

Red G-W W 5

2nd
Green W-G R-R 6
Yellow BR-W Y-Y 7
Black W-BR BK-BK 8

_. __._---,",,-_._._,-

Red S-W 9

3rd
Green W-S JlO
Yellow BL-R Jll
Black R-BL 12

--



BELL 5Y!iTEM PRACTICES
Plant 5.,rie.

ADDENDUM 461-630- 102
Issue 1, October 1968

AT& TCo Standard

JACKS AND JACK MOUNTINGS

FOR PORTABLE TELEPHONE SETS, OUTDOOR TYPE

IDENTIFICATION, INSTALLATION, AND CONNECTIONS

1. GENERAL

1.001 This addendum supplements Section
461-630-102, Issue 1.

1.002 This addendum is issued to:

• Revise 1.04

• Add 4,,05.

The following change applies to Part 1 of .the
section:

(a) 1.04-revised.

1.04 Mount jacks in a uniform manner so that
when the plug is inserted, the set mounting

cord enters the bottom oJe the plug.

4. CONNECTIONS

The following •change applies to Part 4 of the
section:

(a) 4.05-added.

4.05 Wiring variations (eg, class-of-service, etc,
normally made in .the connecting block)

should not be made in the jacks; any· variations
should be made in the plugs.

Caution: Test each jack location for correct
continuity.

© American Telephone and Telegraph Company, 1968

Printed in U.S.A.
Page 1
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BELL SYSTEM PRACTICES
Plant S.tries

SECTION 461-630-102
Issue 1, October 1967

AT&TCo Standard

1. GEI~ERAl

JACK.S AND JACK MOUNTINGS

FOR PORTABLE TELEPHONE SETS, OUTDOOR TYPE

IDENTIFICATION, INSTALLATION, AND CONNECTIC::>NS

KS-19316, List 4 Housing Fig. 4

1.01 This 8ection is issued to:

• Rearrange information formerly found in
Section 461-630-100.

• Show manufacture discontinued (MD) ap
paratus.

1.02 Some areas require at least one telephone
set or ringer connected permanently to

the line. Chleck local instructions governing line
ringers.

KS-19316, List 5 Cover

KS-19316, List 6 Housing Box

KS-20202, Lists 1 and 2 Housing

(b) Ordering Guide

Jack, KS-8420

Jack, KS-8421

Fig. 5

Fig. 6
and 7

Fig. 8

1.03 Do not use hand telephone sets (those re
quiring a subscriber set) and telephone

sets together in the same jack and plug system.

1.04 Mount jacks in a uniform manner so that
plugs can be inserted in the same way

throughout the customer's premises.

1.05 Portable telephone sets should be kept in-
doors when not in use. Advise the cus

tomer of the importance of protecting a tele
phone set from inclement weather in order to
maintain good telephone service.

Housing, Weatherproof, KS-19316, L4

Cover, Weatherproof, KS-19316, L5

Housing Box, KS-19316, L6

Housing, KS-202m~, Ll or L2

Note: If an outdoor switch is required, refer
to Section 463-246-100.

2. IDENTIFIC:ATION

(a) Illustration Index

KS-8 i l20 Jack

KS-8~i21 Jack

KS-lln51, List 1 Jack (MD)

Pig. 1

Pig. 2

Fig. 3 Fig. 1 - KS-842() Jack, Installed

@ American Telephone and Telegraph Company, 1967
Printed in U.S.A. Page 1



SECTION 461-630-102

HN. NO. 14 R H GALV WOOD
SCREWS IN 10 14-3/4 i.!i:.-
SCREW ANCHORS -----

•APPROX 6 FT, ABOVE GROUND

1/2: IN. GALV IRON CONDUI T

1-1/4 IN. NO. 14 R H
GALV WOOD SCREWS

E-DROP WIRE CLAMP

BRIDtE WIRE

GROUND WIRE

1/2 IN. GALV IRON RETURN BEND

E-DFlOP WIRE CLAMP

112 IN. GALV IRON CONDUIT (PREFERRED)
CROUSE -HINDS NO. GG8 -193 CONNECTOR

I-IN. CABLE STRAPS FASTENED
WITH HN. ROOFING NAILS

DROP OR BRIDLE WiRE

1093/1. PROTECTOR
(IF REQUIRED)

- !-IN. CABLE STRAP, ATTACH WITH NO. 14 R H
GAlV WOOD SCREWS IN APPROVED SCRI~W

ANCHORS OR WITH OTHER APPROVED
FASTENERS

PROTECT GROUND WIRE FOR A DISTANCE OF 8 FT. ABOVE GROUND WITH GROUNB WiRE MOULDI NG.
PLACE STRAPS APPROX 4 FT. APART. IF POLE IS CROOKED. PLACE SUFFICIENT STRAPS TO MAKE
MOUl.DING CONFORM TO CONTOUR OF POLE.

NOTE: WHEN TWISTED PAIR OR TRIPLE WIRE IS USED, PLACE P. LAYEI~ OF liUB8ER TAPE BETWEEN THE
CONDUCTORS WHERE THEY ENTER THE RUBBER PLUG OF THE CONNECTOR SO THAT WHEN THE
CONNECTOR CAP IS TIGHTENED THE HOLE WILL BE EFFECTIVELY SEALED.

Fig. 2 - KS-8421 Jack, Typical IInstaliation

Page 2



LOCKING
$CRI::W

ISS 1,SECTION 461-630-102

MODIFIED 493A ..JACK(MD)

GROMMET ------.

FRICTION_
WASHER----~

GLAND NUT __

Fig. :a - Alsssmbly of KS.16151, Ust 1 Jlack (MDl
fig. 4 - KS..19316, List 4 tlousing and Components

(2 of 3 Grommets Shown)

eFOR USE WHERE BOX FOR JACK HAS BEEN
INSTALLED OR REPLACEMENT PARTS
FOR KS"19316, LIST 4.

eACCEPTS:
493A JACK {MDl
541A JACK
548A JACK

• MOUNTS TO STANDARD
ELECTRICAL OUTLET BOX

eMOUNTING SCHEWS SUPPLIED

Fig. 5·- KS-19316, List .5 Cover

Page 3



SECTION 461·630·102

• FURNISHED WITH LATER PRODUCTIONS OF
KS-19316. LIST 4 HOUSING

• WITH REVERSIBLE MOUNTING LUGS

Fig. 6- KS-19316, List 6 Housing Box

8 MOUNTING POSITIONS

!CJ
-----+---,--

wiu
-----+---,--

c=JiCJ
_._---+---,--

Diw
LUGS INVERTED I WITH TWO

I ADDEO LU'GS

Page 4

Fig. 7 - Housing Box Showing Reversiible Mounting Lugs



ISS; 1, SECTION 461·630·102

_---4.9 IN.

KS 20202. L2 ~
CONSISTS OF HOUSING ONLY) - __.__..__~~

(I--GROMMET

_ __ FRICTION

"'.~ WASHER

_-GLAND NUT

3 GROMMETS SUPPLIED

eACCEPTS:
541A JACK
548A JACK

elM PROVED WEATHER PROTECTION

e HORIZONTALLY MOUNTED ONLY
eGROMMET SIZES FIT 4 CONDUCTOR

"D" WIRE TO 12 CONDUCTOR "JKT II

e HARDWARE AS SHOWN SUPPLIED
FOR KS - 20202, LI ONLY

• DIE CAST ALUMINUM

Fig. 8 - Assembly of KS..20202, Lists 1 and 2 Weatherproof Hou1sing

Page 5



SECTION 461 ~630~ 102

3. INSTALLATION

KS-8420 Jack

3.01 Install as follows::

(1) Arrange for a 2-11/16 inch hole at loca·
tion selected for jack installation.

(2) Temporarily insert jack in hole and mark
fastener holes.

(3) Remove jack and drill fastener holes.

(4) Connect wire as shown in Fig. 9.

(5) Secure jack to mounting surface with four
No.8 brass wood screws or No.8 RH brass
machine screws.

KS-8421 Jack

3.02 Install as follows:

(1) Arrange drop wire or bridle wire and con
duit at location selected for installation.

(2) Secure the jack housing to the mounting
surface using suitable fasteners.

(3) Connect wire to terminal block as shown
in Fig. 9.

(4) Mount terminal block to jack housing.

(5) Install cover on housing.

KS-16151, List 1 Jack

3.03 Install as follows:

(1) Arrange drop wire at location selected for
installation.

(2) Hold housing to mounting surface and
mark fastener holes.

(3) Remove housing and drill fastener holes.

(4) Secure jack to mounting surface with No.
8 brass wood screws or No. 8 RH brass
machine screws.

Page 6

(5) Place gland nut, friction washer, and
grommet onto cable.

(6) Run cable inside housing and adjust grom
met and friction washer for watertight fit
with gland nut.

(7) Connect cond uctors to 493A jack.

(8) Install 493A jack, retainer retainer
spring, and cover assembly in this order.

(9) Tighten locking screw.

KS419B16, List 4 Housing

3.04 Install as follows:

(1) Arrange cable at location selected for jack
installation.

(2) Use housing box with positioned mounting
lugs to mark lug mounting holes.

(3) Drill holes and secure housing box to
mounting surface with No.8 brass wood
screws or No.8 RH brass machine screws.

(4) Place gland nut, friction washer, and
grommet on cable.

(5) Run cable inside housing and adj ust grom
met and friction washer for watertight fit
with gland nut.

(6) Attach bracket to housing box.

(7) Connect wire or cable to jack.

(8) Install jack to bracket. Supplied cover for
541A jack is not required and may be dis
carded.

(9) Install gasket and cover for watertight fit.

KS-20,202, List 1 Housing

3.05 Install as follows:

(1) Arrange cable or drop wire at location se
lected for installation.

(2) Hold housing to mounting surface and
mark fastener holes.



(3) Remove housing and drill fastener holes.

(4) Secure housing to mounting surface with
No. 8 brass wood screws or No. 8 RH
brass machine screws.

(5) Place gland nut, friction washer and
grommet onto cable or drop wire.

(6) Run cable or drop wire inside housing and
adj ust grommet and friction washer for
watertight fit with gland nut.

(7) Install bracket and arrange cable or drop
wire through center of bracket.

(8) Connect conductors to selected jack.

(9) Install jack to bracket. Supplied cover for
541A jack is not required and may be dis
carded.

(10) Install gasket and cover.

4. CONINECT/IONS

4.01 Figure 9 shows connections for KS-8420
and KS-8421 jacks.

4.02 Only one conductor shall be connected to
a single clip of a clip-type jack terminal.

4.03 For a 4-conductor jack, connect conduc
tor as indicated by the color designator

stamped next to the terminals. The red conduc
tor is terminated at the R terminal, etc.

4.04 'rable A shows the connections for 12-con
ductal' jacks.

ISS 1, SECTION 461-630-102

GROUND lUG IS NOTCHED

RING

Fig. 9 - Connections for KS-8420 and 8421 Jacks

TABLE: A

12 CONDUCTOR JAC:K CONNECTIONS

o AND E WIRING t TERMINAL
CABLE

t

DESIGNATION

BL-W 1
W-BL 2

O-w 3
W-O 4
G-W 5
W-G 6

BR-W
i

7

W-BR I 8
S-W 9

W-S 10
BL-R 11
R-BL 12

Page 7
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BELL SYSTEM I;tRACTICES
Plant Selries

SECTION 461-630-105
Issue 2, February 1969

AT& TCo Standard

PLUGS

FOR PORTABLE TELEPHONE SETS

IDENTIFICATION AND CONNECTIONS

1. GENERAl.

1.01 This section is reissued to:

• Show ~~83B(MD) plug.

• Revise Table A.

• Add Table B.

• Add· connection information on the current
model 505A plug.

• Add connection information on the current
model D3BU and D4BP Cords.

Since this reissue covers a general revision, arrows
ordinarily used to indicate changes have been
omitted.

1.02 Some areas require at least one telephone
set ringer or separate ringer permanently

connected to the line. Check local instructions
governing line ringers.

1.03 Portable telephone sets should be kept indoors
when not in use. Impress upon the customer

the importance of protecting telephone sets from
inclement weather in order to maintain good
telephone service.

1.04 For associated jacks see Section 461-630-100.

2. IDENTIFICATION

2.01 Table A lists plugs used with portable
telephone sets; Table B lists the available

colors.

S04A PLUG

2.02 The 504A is a 12-terminal plug (Fig. 1)
consisting of a molded plastic block, cord tip

guide, and cap assembly held together by one

TABLE A

PLUGS

TYPE
NO. OF FIG.

ASSOCIATED JACKS
CONTACTS NO.

KS-8420
KS-8419 3 7 KS-8421

- --_..-._-~-~--~----_ ..

505A 3,4 404B (MD) 493A (MD),
548A" 497A (MD),

283B (MD) 8 549A" 550A,
4 KS-IHI51, LI (MD)

423A 6
P-44E055 mounting
block and screw assembly

--_._._._----_.~-_.. ,

2:74A 8 5 391A,392A

504A 12 1,2
541A, 547A (MD),
551A,547B

American Telephone and Telegraph Company, 1969

Printed in U.S.A. Page 1



SECTION 461-630-105

TABLE B

COLOR ORDERING GUIDE

TYPE PLUG
COLOR

274A 423A* KS-8419 2S:IB(MD)S04A S05A

BLACK 3 • • •
1----..----,,---

LT. OLIVE GRAY -49 •
IVORY -50 • • •

GREEN u~=51 • • •-- f-----~------
RED ·53 • •1------------

-5-4BROWN •
--1:"'ELLOW· ~56

-~------,,-

• • •
WHIT~ ·58 • • •
ROSE PINK -59 • • •
LT BEIGE -60 • • •
LT GRAY -61 • • •
AQUA BLUE ,,62 • • •

··"TUlfQUOISE -64 • • •
RRARR

...

•
*This plug is inside the 750 telephone set and may be any color as it is made from scrap plaBtic.

screw. Each terminal is equipped with a socket-type
connector to receive the cord tip. A cord tip guide
(Fig. 2) covers the terminals. The terminals are
numbered 1 through 12 and match numbering on
the 541A jack. The plug can be inserted into the
jack in only one position.

2.03 Included with the plug is a metal cord stay
designed for use with cords equipped with

a wire S hook. The S hook is removed and
discarded. The cord stay, inserted into the vacated
band hole, serves as a wing band. Slots are
provided on the plug block and shell (Fig. 2) to
hold a wing band or the cord stay. The wing
band or cord stay seated in the slot prevents the
mounting cord from slipping out of the plug.

50SA PLUG

2.04 The 505A plug (Fig. 3) is a' 4-contact plug
similar to the 504A plug; in addition, however,

it has a cord fastener (Fig. 4) which holds the cord
in place while spade tips are being connected. The
cord fastener also anchors the mounting cord in
the assembled plug.

Page 2

Fig. 1-504A Plug
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*\Ir
CORD STAY/

P-14EBIO
SOCKET TYPE

TERMINAL ASSEMBLY

P-14E253
CORD TIP

GUIDE

P-4BD138
SCREW

)

CAP
ASSEMBLY

Fig. 2-S04A Plug Disassembled

Fig. 3-S0SA Plug

423A PLUG

2.07 The 423A plug (Fig. 6) is a 2-piece, 4-eontact
molded plastic plug for use with the 750-type

panel telephone set. U-shaped projections are
molded in the base for securing the mounting cord.

KS-8419 PLUG

2.08 The KS-8419 plug (Fig. 7) is a 3-eontact,
brass plug intended for connecting telephone

sets installed on boats, trains, or auto trailers to
outdoor jacks of PBX or CO lines. This plug is
intended for use with KS-8420 or KS-8421 jacks.

2.05 The current model cord tips guide is shown
in Fig. 4. It provides a cutout to permit

the use of a cord equipped with a flat eyelet stay
band.

274A '-LUG

2.06 The 274A plug (Fig. 5) is a 2-piece, 8-eontact
plug of molded plastic. It is intended for

use with braided fabric covered mounting cords
and is equipped with two eyes to which the braid
is secured. It is available in color as shown in
Table B.

2838(MD) PLUG

2.09 The 283B(MD) plug (Fig. 8) is a 2-piece,
4-eontact plug of molded plastic in colors to

match telephone set colors as shown in Table B.
The mounting cord is secured by either a wing
band inserted into a slot in the cover or an Shook
or flat eyelet stay band secured with a self-tapping
screw packed with the plug.

3. CONNECTIONS

3.01 Wiring variations (eg. class-of-service, etc,
normally made in the connecting block)

Page 3



SECTION 461-630- 105

P-44E694
SCREW

P-26E777
SOCKET TYPE
TERMINAL ASSEMBLY

Fig. 4-505A Plug Disassembled

CORD
FASTENER

Fig. 5-274A Plug

should be made in the plugs. Do not make wiring
variations in .the station jacks. When required,
two spade tips may be placed under one screw
head. In some plugs, eg, 505A, there are two
socket-type connectors on leach terminal pin. These
extra terminal connectors may be used to bridge
spade tip conductors. If the extra connectors are
used to store unused cord conductors, the unused
conductors must be insulated at the telephone set
end.

Page 4

504A PLUG

3.02 Connections for the 504A plug (Fig. 1) are
as follows:

(1) Place cord tip guide on block (Fig. 2).

(2) Insert mounting cord tips into socket-type
terminals of plug.



U-SHAPED PROJECTION
TO HOLD MOUNTING CORD

ISS, 2, SECTION 461-630-105

Note: For mounting cord conductor connections,
refer to connection section for the telephone
set.

(3) Dress conductors so they will lie within the
cap of plug.

(4) Place wing band or cord stay of mounting
cord in its proper slot.

(5) Place cap on plug: so cord and wing band
or cord stay will seat properly. Be sure

no leads are pinched.

(6) Snap two sections of neck together.

Fig. 6--423J1~ Plug, Front View and Rear View Cover
Removed

GRQ

(7) Insert screw and tighten.

TYREX SJ3 NO. 18 CORD

Fig. 7-KS-8419 Plug

505A PLUG

3.04 Connecting Curn~nt Model D3BU or D4BP
Mounting Cord to a Current Model 505A

Plug:

(1) Position flat eyelet stay band in the cord
channel so that the screw hole is over the

screw hole in the center of the cord tip guide
(see Fig. 9).

(2) Fit cord fastener into groove in the cord
channel and press until it snaps into position.

Fig. 8-2838 (MD) Plug
(3) Connect the mounting cord spade tips in

the socket-type terminals.

Page 5



SECTION 461-630-105

(4) Insert screw through hole in block and stay
band.

(5) Dress conductors so they will not obstruct
the center of the cord tip guide.

(6) Position cap assembly on cord tip guide and
block; check that no cord leads are pinched

and tighten screw.

(4) Fit the cord fastener into the groove in the
cord channel and press until it snaps into

position.

(5) Connect the mounting cord spade tips m
the socket-type terminals.

(6) Dress the conductors so they will not obstruct
the center of the cord tip guide.

(8) Insert cover screw and tighten.

COMPLEn:D
BEND

(7) Position the cap assembly on the block so
that the right angle bend of the stay band

is supported by the inner surface of the cap
assembly; check that no cord leads are pinched.

~ I-lIB IN.
FLAT " I
EYELET L
STAY .' ';
BAND

Fig. 9-Current Model D~lBU Cord Connected to
Current Model 505A Plug

3.05 Connecting Current Model D3BU or D4BP
Mounting Cord to an Early Model 505.4

Plug: Fig. 10-Connecting Current Model D3BU or D4BP
Cord to Early Model 505A Plug

(1) Cut flat eyelet stay band approximately 1/8
inch from end of cord jacket using 8-inch

sidecutters, or equivalent (Fig. 10).

Caution: When cutting the stay band,
take precautions to prevent the severed
end from striking personnel or apparatus.

3.06 Connecting Early Model D3BU or D4BP
Mounting Cord to Current or Early Model

.50.SA Plug:

(1) Remove P-18E457 adapter [3.11(b)(U] and
S hook from the cord.

(2) Make a right angle bend in the remammg
length of stay band in the direction away

from the cord conductors.

(2) Make a right angle bend in the Shook
support of the stay band in the direction

away from the cord conductors (Fig.. 11).

(3) Position the mounting cord into the cord
channel of the block, as shown in Fig. 10.

(3) Position the mounting cord in the cord channel
so the S hook support is seated in the slot

adjacent to the cord tip guide (Fig. 11).

Page 6



(4) Fit the cord fastener into the groove in the
cord channel and press until it snaps into

position.

(5) Connect the mounting cord spade tips In

the so(~ket-type terminals.

(6) Dress cord conductors so they will not
obstruct the center of the cord tip guide.

(7) Position cap assembly on cord tip guide and
block; check that no cord leads are pinched.

(8) Insert cover screw and tighten.

BENT SHOOK
SUPPORT

Fig. 11--Earl" Model D3BU Cord Connected to 505A
Plug

3.07 Connecting 505A Plug to a Cord Equipped
lWith a Wing Band:

(1) Fit the cord tip guide into place on the top
of the block.

(2) Position the mounting cord into the cord
channel of the block so that the cord wing

band fits into the wing band slot (Fig. 4)" One
ear of the wing band will extend into the wing
band slot of the cord fastener.

(3) Fit the cord fastener into the groove in the
cord channel and press until it snaps into

position.

(4) Arrange the mounting cord spade tips in
the socket-type terminals.

ISS 2, SECTION 461-630-105

(5) Adjust the conductors so that they will not
obstruct the center of the cord tip guide.

274A PLUG

3.08 Connections for 27~lA plug are as follows:

(l) Make connections as indicated by color
designations stamped adjacent to terminals.

(2) Connect cord spade tips as shown in Fig. 5.

(3) Tie mounting cord securely.

(4) Place shell on basa and tighten screws.

423A PLUG

3.09 Connections for the 423A plug (Fig. 3) are
as follows:

(1) Make connections as indicated by color
designations stamped adjacent to terminals.

(2) Connect cord tips as shown in Fig. 6.

(3) Lay jacketed portion of cord in the two
molded U-shaped projections.

(4) Place cover on base and tighten screw.

KS-8419 PLUG

3.10 Connections for the KS-8419 plug are as
follows:

(1) Plug cOP1ponents are assembled to TYREX
SJ3 No. 18 cord or equivalent (Fig. 7).

(2) In TYREX SJ3 No. 18 cord or equivalent,
the black conductor should be used for the

ring (negative) side of the line. The white
conductor should be used for tip (positive) side
of the line. The green conductor is the ground
conductor.

(3) One terminal of the KS-8419 plug has a
small lug protruding from the contact. This

lug and the notched terminal on KS-8420 and
KS-8421 jacks are provided to ensure that the
plug is inserted in one position only.

Page 7



SECTION 461·630·105

(4) When ground is necessary for service, the
green conductor should be terminated on

the notched terminal.

283B( MD) PLUG

3.11 Connections for 283B(MD) plugs are as
follows:

(a) Using Current Model D3BU or D4BP Cord:

(1) Make a slight bend in the flat eyelet stay
band in the direction away from the cord

conductors.

(2) With cord condudors up, insert RM-658901
self-tapping screw with P-284139 flat

washer (shipped with 283B(MD) plug) through
hole in stay band. Using farthest hole opposite
cord entrame, anchor cord securely (Fig. 12).

(3) Make connections as indicated by color
designations stamped adjacent to terminals.

(4) Seat base of plug in its cover; check that
no cord leads are pinched. Tighten cover

screws.

(b) Using Early Model D3BU or D4BP Cord:

(1) Remove P-18E457 adapter from cord
(Fig. 13).

(2) Using long-nose pliers and 8-inch sidecutters
or equivalent (Fig. 14), turn large eye of

S hook clockwise until positioned 90 degrees
away from small eye of Shook.

(3) With small eye of S hook up, insert
RM-658901 self-tapping screw with P-284139

flat washer through large eye of S hook. Using
farthest hole opposite cord entrance (Fig. 15
and 16), anchor corel securely.

Note: An RM-658901 self-tapping screw and
a P-284139 flat washer will be shipped with
each 283B(MD) plug (Fig. 16).

(4) Lay the cord conductors out straight from
the cord (Fig. 15). Pass the green conductor

clockwise under the cord and terminate
it on the GN punching. Pass the red conductor
counterclockwise under the cord stay and
terminate it on the R punching. Pass the
yellow conductor clockwise under and then

Page 8

over the top of the cord stay; terminate on
the Y punching. If the black conductor is
used, pass it counterclockwise, undE~r, and
then over the cord stay; terminate it on the
BK punching.

(5) Bend cord spade tips and dress red and
green conductors so they he outside of

the mounting screw hole guides (Fig. 16).

(6) Seat base of plug in cover before tightening
screws to prevent pinching of conductors.

(c) Using Cord Equipped With liVing Band:

(1) Make connections as indicated by color
designations stamped adjacent to terminals

(Fig. 12).

(2) Bend cord spade tips up as shown in
Fig. 12.

(3) Place one edge of wing band in the larger
(shallow drilled) of the two holes in the

base.

(4) Place cover so cord and wing band will
seat properly in their slots.

(5) Seat base of plug in its eover before
tightening screws to prevent pinching of

cord conductors.

(d) Using Cord Equipped With Stay Hook:

(1) Insert RM-658901 self-tapping screw
through P-284139 flat washer. Using

farthest hole opposite cord entrance, start
screw into hole.

(2) With cord conductors up, slide cutout in
stay hook under flat washer and tighten

screw.

(3) Make connections as indicated by color
designations stamped adjacent to terminals

(Fig. 12).

(4) Bend cord spade tips up as shown m
Fig. 12.

(5) Seat base of plug in its cover; check that
no leads are pinched. Tighten cover

screws.
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.,/ SLOT FOR
WING BAND

FLAT EYELET·
STAY BAND

STAY

I~

BEND CORD
SPADE TIPS
AS SHOWN_

Fig. 12-Terlninating Cords Equipped With a Stay Hook, Wing Band or Flat Eyelet Stay Band on a 283B( MO)
Plu!J

Fig. 14-Berlding SHook

Fig. 13-Early Model 04BP Cord and Adapter
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Fig- 15-Early Model D4BP Cord Ready to Terminate

RM-658901
SELF-TAPPING P-284139

SCREW WASHER

Fig. 16-Early Model D4BP Cord Terminated on
283( MD) Plug



NEW ENGLAND 'JrELEPHONE COMPANY

Plant Seriesi

STATION PROTECTION

ADDENDUM 638-215-300NE
Issue B, June, 1965

1. GENERAL

MAINTENANCE

1.01 This addendum is issued to clarify
instructions concerning protection

requirements .'

1.02 Inspections are required on all main
tenance visits to see that the station

protection complies with the specifications
contained in BSP 638-215-300.

1.03 When 58AP or older type protectors are
found on maintenance visits they shall

be replaced with the proper type protector as
specified in asp 638-215-300. This require
ment may be deferred during heavy work load
periods when authorized by local supervision.
In such cases it will be necessary for the
craftsman to prepare a Plant Upkeep Order,
Form 694 indicating the work to be performed.

PAGE 1





BEll SY5lTEM I~RACTICES

Plant Sel'ies

STATION PROTECTION

MAINTENANCE

SECTION 638·215·300
Issue 2, March, 1961

AT&TCo Standard

1.00 (i~ENERAl

1.01 This section provides maintenance infor
mation for station protectors, associated

protector mountings, and the 150A cover.

1.02 Information for converting the 98A and
lOGe protectors to fuseless operation is

also provided.

pheric corrosion is a problem, use a 123A1A pro
tector and 150A cover in place of a converted
protector and associated protector mounting.

1.05 This section is reis~med to revise paragraph
3.01.

1.03 F'used protectors on stations served by
grounded metal sheath cable should be con

verted when the station is visited except when it
would he necessary to place a new ground wire.
The number of converted fuseless protectors
which may be connected to ground wire of various
sizes is covered in the section entitled Station
Protection, Installation.

1.04 'iVhen station protectors, served by metal
8heath cable, are in locations where atmos-

1.06 Due to extensive changes marginal arrows
have been omitted.

2.00 CONVERSION OF 98j~ AND 106C PROTECTORS
TO FUSELESS OPERATION

When converting station protectors on
SSM (Special Safeguarding Measures)
and/or SSP (Spl8cial Service Protection)
lines, arrangem~ents must be made to
have the special, lines taken out of serv..
ice before doina any work on the pro-
tector, since this work could readily
cause service interruptions.

Fig. 1 - Adapters and Connectors

120 A ADAPTER

211A CONNECTOR

121A ADAPTER

213 A CONNECTOR

2.01 The following adapters and connectors
(Fig. 1) are used in converting protectors:

• The 120A adapter and 211A connector are
no longer manufactured but may be used,
if available, from existing stocks. They
may not be used to convert 9SA protectors
manufactured prior to 1939 because the
120A adapter will not fit over the larger
ground electrode employed in these earlier
protectors.

• The 121A a.dapter and 213A connector may
be used to convert all 98A protectors.

© American TeleJPhone .and Telegraph Company, 1961
Printed in U. S. A. Pagel



SECTION 638·215-300

IZIA ADAPTER

GROUND ELECTRODE

Fig. 2 - Converted 98A Protector Using 121 A
Adapters and 213A Connectors

2.02 For conversion of 9SA protectors that are
in service, see Fig. 2 and 3 and refer to

Table A. Connectors may be omitted as specified
in 2.04.

2.03 For conversion of 106C protectors to fuse-
less operation, two connectors are required

except as covered in 2.0,4 where connectors may
be omitted. When connectors are used to convert
106C protectors, they are installed in the same
manner as that outlined in Table A for 98A
protectors; no adapters are required. The 106A
protector cannot be con1,erted to luseless opera
tion because 01 insuffident current-carrying
capacity.

2.04 Alternate method::; of converting to fuse
less operation are:

• The 98A protector may be converted by
connecting line wires directly to station
side of protector if they are of sufficient
length. The connectors may be omitted.
The 120A or 121A adapter (s) must still
be used.

• The 1060 protector may be converted by
connecting line wires directly to station
side of protector if they are of sufficient

Page 2

GROUNCIELECTROOE

NO.26 PROTECTCIR BLOCK

NO.27 F'ROTECTiDR BLOCK

PROTECTOR SPI~ING

211A CONNECTOI~

Fig. 3 - Converted 98A Protedor Using, 1~tOA
Adapters and 211A Connect'ors

length. The connectors may be omitted. No
adapters are necessary. (Fig. ,4.)

3.00 MAINTENANCE

3.01 Station protectors should be inspected on
every visit to customer's premises.

Fig 4 - Alternate Method of ConveTtln!1J
l06C Protector
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TABLE A

CONVERSION OF 98A PROTECTOR

-
U!iing a 120A Adapter and Two Using Two 121A Adapters and Two

211 A Connectors 213A Conrlectors

- -
Step Procedure Step Prc)cedure

1 Diseonnect line and station wires.
1

Remove cap and No. 26 and 27 protector
blocks.

2
Remove cap and No. 26 and 27 protector

Insert the 121A adapters all the way intoblocks.
2 the protector well with fiat side against

the ground electrode.

3
Insert 120A adapter over ground elec-
trode. Press adapter all the way down.

3
Check for ground on all binding post
terminals (Note 1).

4
Check for grounding on all binding post
terminals (Note 1). 4 Remove adapters.

Replace No. 26 and 27 protector blocks. 5
Assemble a No. 26 and a No. 27 protec-
tor block in each adapter.

5 Make certain that they are properly
seated on the face of the adapter.

6 Install assemblies in protector well.

6 Check for grounds (Note 1).
7 Check for grounds (Note 1).

7 Remove 11C fuses. 8 Loosen both nuts on IIC fuses.

Place 211A connectors under the bottom Insert 213A connector over each fuse

8 binding post nuts. Tighten binding: post 9
with bent down €mds inside fuse clips

nuts securely (Note 2). and pilot hole at the instrument end of
the protector (Note 3)._.

9 Reconnect line and station wires. 10 Tighten nuts on fuses.

-
Note I: If an adapter does not provide solid ground with the carbon blocks removed or if ground exists when the carbon
blocks are in place, discard adapter and replace with one that will meet requirements. If the requirements cannot be met on
second attempt, do not try to convert the protector; instead, install a fuseless protector. Do not attempt to bend or adjust
adapter tabs o:r protector block springs.

Note 2: Fuse clips may be removed. A binding post washer (P-234967) should be placed under the bottom nut and the 211A
connector placed between the washer and the bottom binding post nut when clips are removed.

Note 3: In cases where fuses have shrunk slightly, one or both connector ends may be placed outside fuse clips. Some bowing
of the connector may be encountered with short fuses; this condition is not considered objectionable. If desired, a bow may
be placed prior to installation. With 213A connectors, the fuses only provide a physical means for securing the connectors
in place; defeetive fusE!s may be used for this purpose.

Page 3



SECTION 638·215·300

3.02 When a protector is visited, the following
work operations shall be performed:

• Replace protectors, mountings, and asso
ciated parts which are defective or are in
poor condition.

It
Inspect the ground wire, ground clamp,
and ground ta,g. If the ground'tng
medium is not l~he best choice available
(as outlined in the section entitled Pro
tector and Signaling Grounds), change
the ground connection to use the best
grounding medium present, or report
the substandard 'condition to supervi
sion for later correction. If the best
medium availab-le is a ground rod, make
sure that the telephone rod is bonded to
the power ground rod, as directed in the
section mentioned above.

• If No. 26 protector block is exce8sively
pitted, turn over and re-use opposite side
if it is in good condition. If neither :side is
satisfactory, replace block.

• Replace all 2Al-type protector units (car
bon block assemblies used in lIlA, 106A,
l06C, 106CA, 116A, 116C, 117A, andll17B
protectors) or 2B1A protector units (car
bon block assembly used in 1~~3A1A pro
tector) that ground the line.

• Replace converted 9SA protector when op
erated due to a power cross (permanent
contact between spring and adapter tab).
(When the protector is subject to ccmtinu
ous current discharges such as those result
ing from power crosses, the protector
springs become annealed and deformed
near their point of contact with the No. 27
protector blocks thus making s~olid c:ontact
with the adapter taps and, thereb~r, pro
viding a low-resistance path to ground.)

• Replace broken or cracked carbon blocks
on the 9S-type protector.

• Inspect wire terminations at protector for
tightness, broken wires, and corrosion.

KS - 16646 TOOL

2AI PROTECTOR UNliT -,--_

r STUD AND SLEEVE
' '. " ",' P-376376 (PLAI N I~

P-13A683 (TINNED

~,

fig.S - KS-16646 Tool

Page 4
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4.00 STUD AND SLEEVE ASSEMBLY REPLACEMENT

4.01 The stud and sleeve assembly associated with station protectors
(such as 10GA, ll6e, or 1I7B) using a 2AI-type protector unit may

become damaged due to heavy power or lightning surges. This will be
evidenced by the end of the stud and sleeve assembly's becoming pitted and
burned or by the lack of spring tension in the assembly.

4.02 The KS~16646 tool is used to remove damaged stud and sleeve assem
blies and to insert the replacement (Fig. 5). Replacement should

not be attempted on l06CA or lIlA protectors.

4.03 The p-13A683 stud and sleeve assembly is used in station protectors
using 2AI-type protector units and is tinned to ensure a low

resistance path through the protector.

4.04 Pfhe P-376376 stud and sleeve assembly (plain brass) is use~d in some
types of cable terminals and not in station protectors.

5.00 DISCONNECTS

The disposition of wire where protector is removed on disconnects
shall be treated as described in the section entitled Handling 'Wire and
Cable.

Pagl1l 5
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BELL SYSTEM PRACTICES
Plant SElries

1. GENERAL

SECTION 463-110-200
Issue 5, January 1968

AT&TCo Standard

AUXILIARY SIGNALS

INSTALLATION AND MAINTENANCE

• Locate signal where it will not be damaged
or made inaccessible to repair personnel.

1.01 This section contains installation and maintenance
procedures for the KS-16301 and KS-8000

series signals with associated apparatus.

1.02 This section is reissued to include a 3-conductor
cord for Backbox, KS-16301, List 8.

1.03 All KS-16301 series signaling devices not
intended for use with 115-volt, ac power

will be provided with two warning tags, one on
the signal unit frame and one on the signal unit
power cord near the plug. The tags will specify
the power source requirements. For example:

WARNING: FOR USE WITH 48 VOLTS
DC ONLY

2. PLANNING

(a) Safety Hazards

• Place signal in location that is not hazardous
to maintenance personnel who may have to
work on it; avoid locations such as stairways,
or near moving machinery.

Under no circumstances should the
cord provided for cornmercial power
be passed through a hole in a wall
or be fastened to a wall.

(b) Typical Installation Assernbly

• A typical signal (Fig. 1) includes a backbox,
a signal premounted to grilled cover, and a
control relay.

(c) LocaUon

• Place signal for best sound distribution.

(d) Customer Provided Wiring

• Prior to installation, make a definite agreement
with the customer covering the provision
of any necessary power wiring.

• Locate power outlet within power cord reach
of backbox.

(e) Limitations

• Any telephone station having auxiliary signals
(except a PBX station) must be equipped
with a ringer connected to the line at all
times.

(f) Type of Installation

• The type of the backbox determines the
type of installation (see Table A).

3. INSTALLATION

(a) Weatherproof Power Outlet KS-16301
(Fig. 2)

• Provided to customer as required.

(b) Backbox

• Mount on a vertical surface.

• Use two slotted holes and one regular hole
for attaching backbox to surface.

• Use rustproof fastl2mers.

• Install backbox, List 9 or 11 so that the
customer may have the commercial power
connected (Fig. 3).

• Terminate 3-conductor cord as shown in -+-
Figure 4. ..-

@ American Telephone and Telegraph Company. 1968

Printed in U.S.A. Page 1



SECTION 463·110·200

SIGNAL
PREMOUNTED
TO GRILLED COVEl=!

SOCKETS FOR
SIGNAL HINGE PINS

_BACKIBOX
(LIST 19 OR LIST
6 OPTIONAL)

Fig. l-Exploded V'lew of Assembled Signal Using Relay

TABLE A

TVP --E OF INSTALLATION·------

Indoor PI d ower Cord Un oar __ Cond 't se With Rela
Outdoor CUd}' Use Without R 1 y

O

on mt U e ay
utdoor _ P - se Without R 1ower Cord Use W'th e ay___- ~_} Relay

Page 2



PLATE
ASSEMBLY

Fig. 2--Weal'herproof Power Outlet KS··16301, List
18

• An entrance hole for the telephone wires is
located in the bottom of each backbox
(Fig. 5).

• Be sure that the gasket on the backbox is
in pla.ce (Fig. 4).

POWER
RECEPTACLE
FOR
CONNECTION
TO SIGNAL-

ENTRANCE
FOR POWER
WIRING---

Fig. :3-Backbox, KS-16301, List 9

ISS 5, SECTION 463-110-200

OUTLET
COVER

3-CONDUCTOR
CORD

TERMINATE
GROUNDING
CONDUCTOR

Fig. 4-Power Cend Termination

(c) Control Relay, K8·16301 (Fig. 6)

• Mount relay in the horizontal position on
mounts provided in backbox (Fig. 1).

• Use a full cable pair for each signal circuit
when signaling cireuits and talking circuits
are in the same cable.

• When no talking circuits are involved,
low-voltage signal circuits may use half of
a cable pair or inside wire.

(d) Signals, KS·16301

• Engage the two· pins on front cover to form
a hinge with the two sockets which emerge
from backbox (Fig., 1).

• Fasten the signal to the backbox with four
machine screws which are furnished (Fig. 1).

Page 3
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~ -"""",THIRDr CONDUCTOR
FOR
PROTECTION
GROUND

Fig. 5-Backbox, I(S-16301, List 8

OUTLET FOR
KS-IG301
SIGNALS

TO POWER RECEPTACLE
IN BACK BOX

Fig. 6-Control Relay,. KS-16301, List 15

(e) Rainhood

• For protection against the weather and
insects.

• Attach with furnished screws to the signal
unit (Fig. 1).

Page 4

(f) Signals, KS-8000 Series

• The signals are for indoor locations.

• Signal is already attached to a backboard.

• Has slotted mounting holes for easy rE~moval

from backboard.

• Has 2-conductor cord for terminating on a
42-type connecting block or equivalent.

4. MJl,INTENANCE

Before perform ing any work on
equipment connected to lcomnlercial
power, de-energize the power supply
circuit. The customer shall arrange
for power disconnection and reconnection
on power circuits other than plug
and outlet.

Signals, KS-16301

4.01 The KS-16301, List 3 (vibrating bell) has a
volume adjustment. On the Wheelock Signal

Company-type, the adjustment is a hexagonal nut
on the rear of the signal (Fig. 7). The Sperti-Faraday
Company-type adjustment is on the back of the
bell resonator. The direction of adjustment is
stamped near the adjusting nut or screw.

4.02 The KS-16301, List 4 (single-stroke bell)
uses a cotter key volume adjustment.. The

signal is shipped with the key inserted through
the lowest of the three holes in the sleeve that
contains the plunger for maximum volume. To
decrease volume, move cotter key to intermediate
or top hole in the sleeve (Fig. 8).

4.03 Replace defective signals with complete list
number.

Relays, KS-16S01

4.04 The Lists 15, 16, and 17 relays should meet
the following requirements:

• The armature should not chatter when the
relay is operated with the specified voltage.

• The armature should not bind or stick;
gauge by feel.



... PLUNGER

-VOLUME
ADJUSTING
NUT

Fi!l. 7-KS-16301, List 3 Bell-Vibrating

VOLUME
ADJUSTING ""
COTTER KEY""

Fig. 8-KS-16301, List 4 Bell-Single Strolee

ISS 5, SECTION 463-110-200

• The armature airgap is adjusted on Wheelock
Signal Company relays by moving a lever
on the bottom of the relay .

• In Sperti-Faraday Company relay, the
armature airgap is adjusted by rotating the
armature airgap adjusting screw 1/2 turn
to the desired setting.

• Minimum contact pressure is 6 grams,
measured with relay operated either electrically
or manually; use 70H gauge.

• The contacts should make almost simultaneously;
gauge by eye.

• The armature and pole piece should be free
of dirt or metal filings. Clean with 112-inch
relay cleaning strips or equivalent.

4.05 List 15 relays used as a ringing bridge
should not chatter on dial pulsing enough

to cause the contacts to make. Check position of
HI or LO sensitivity adjustment, ie, HI for long
loop or LO for dial area. If relay meets all
requirements but chatters on dial pulsing, replace
in accordance with local instructions.

KS-8229 Signal Chime

4.06 The volume of the KS-8229 signal chime may
be adjusted by a SiCrew (Fig. 9). No other

adjustment should be made. Should the plunger
stick in its guide, remove plunger and clean with
mineral spirits. If this does not correct operation,
replace signal.

Page 5
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TELEPHONE
LINE
CONNECTIONS

Fig. 9-KS·S229 Signal Chime



BE LL SYSTIEM PRACTICES
Plant ~~eries

SECTION 463-110-400
Issue 3, April, 1914

ATITCo Standard

AIUXIILIARY SIGNALS

CONNECTIONS

I. GENERAL
1.01 This section describes and ill us t rat e s

typical connections for power relays and
auxiliary sIgnals.

1.02 This section is reissued to show that the
control relay contacts are now in parallel

in the circuit.

I .04 The total number Oif auxiliary signals con-
nected to a power re!lay set should not exceed

the current carrying capadty of the relay contacts.
Inctividual signal-operating currents are covered
in the section on auxiliary signals identification.
Current carrying capadty of power-relay set
contacts are covered in the section on power
relay sets.

t .03 Cerulin auxiliary signals and power relay
sets for use on telephone lines are equipped

with ~l 0.5-- or O.45-mf capacitor in series with
a reIllY whJlch operates on telephone ringing cur
rent. The relay and capaCitor constitute a high
impedance ringing bridge which is subject to
prOVisions of the section covering ringing bridge
limitBltions"

2. CONNECTIONS

2.01 Connections for KS-16301 signals andrelay~
are shown in Fig. 1.

K$-11301
SIGNAL.

WSTS 1,2,3,4,!S,6,ANO 14

rTO OUTLET IN
LIST I~.JII OR 17
RELAY ,.OR DUAL.
POTENTIAL USE ,OR TO
POWER RECEPTACLE IN

~ BACK BOX FOR SINGLEi POTENTIAL U.E.

CORD

OUTLET Fc>R
I<S-unOI,I.IST
1,2,3.4.I5,6,AND
14 SIGNALlS

~T
USED

I<S-1630I,L.II AND L.17
RELAYS

L16·9 TO 48vlO",
L.17-12 TO 78v DC

" TO /
SIGNALING LINE

OUTL.ET FOR
I<S-16301,L15T
1,2,:S,4,e,I.AND
14 SIGNALS

r ,
TO TEL 01'

SIGNALING LINE

rTO POWER RECEPTACLE-
IN BACK BOX

J'r-t-+--------,-l KS-1630I,LI~ REL.AY

FIC. I .. KS-11301 Sicnal and Relay

© American Telephone and TelelTaph Company, 1964
Printed in U. S. A. PaCI I



SECTION CSI· •• 0-400

COR[)

~COMt ~,-+----,
POWER

O.S MF

C(~0 "'-

'--------1:t---t::J---.l~~~TOLINE
42A

CONN BLOCK

2.02 Connections for typical relay equipped sig-
nals are shown in Fig. 2.

FIC. 2 • Typical Relay Equipped Signal

2.03 Several signals may be connected as shown
In Fig. 3. This has the advantage of only

one ringing bridge on the telephone line for several
auxiliary signals. Special commercial power wir
ing is not needed between relay set and signals.

COML POWER

rt----t-r:O=

0.5
MF

'--_-iC~I_-----'

INSIDE WIRE
OR CABLE

T R
" J
TO TEL LINE

POWER RELAY
SET----M

TO DRY CELL1
PBX BATTERY.
OR RINGING ---;::=+----f=====i"-----,CURRENT

.NOTE: SIGNALS DESIGNED FOR USE WITH DC
00 NOT CONTA IN A CAPAC I TOR.

Fig. 3 • Multiple Signal

PICI2
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oj
MF

KS-8233
SIGNAL

CONN
BLOCK

TO

INSIDE WIRE
OR CABLE

TO TEL LINE

II~I...------:-~

T R" /

CORD

KS-8.~33,1_2

TRANSFORMER
RELAY SET

=0=-+-1-----+-'1
COML
POWEFt

Fig. 4 - KS-8233,L2 Transformer Relay Set

2.04 The KS-8233,L2 transformer relay set has
been used to connect several signals to one

telephone Hne, as shown in Fig. 4. This may be
encolJlntered in some existing installations.

2.05 Connections for s:lgnals which do not have
a self contained power relay are shown in

Fig. 5. These signals require commercial power
wiring between relay set and signal.

blOTE I: LIST 9 RELOY IS EQUIPPED WITH 0 TOGGLE
SWITCH W~ICH WILL DISCONNECT RELOY FROM LINE.

NOTE 2: LIST" AND 12 RELAYS 00 NOT CONTOIN 0
CAPAC I TOR_

lOTWER
.........lI.---+------~ SIGNALS

NOTE 2

£POWER WIRING

;s~~~yl ~~_-+- .;_-:_--=_.._-_---.

T R

" /TO TEL OR SIGNALING
LINE

Fig. 5 - KS-~6626 Power Relay Set
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>-11) >-(0 >-r-- >..(0

BKt- t-o:: t-o:: 1-0::
0::0:: 0::0 0:: 0 cr:o<to

~N :~ cf...,.0..:-
LI

Tilt -B...,.. T .. R ...
K

R ... 4 GRO ... GRO ...

GRD... GRO... R ... T ...

BK
BR-BL

TO )'UX SIGNAL ~

OR ()
RI::LAY SET

2 BR-Y
687B SUB SET

Fig. 6 .. Auxllllr, Slgnlll on Plrty Lin••

2.06 Auxlliary signals may be installed on 4
party full selective or 8-party semIselective

lines by connecting a s:n C or 687B subscrIber
set as shown in Fig. 6.

o::C(!)
OLtJZ >-(0 >-r-- >-(1)>-II)(!)-

t-o:: I-ct: 1-0::t- C(!)
o::ct:-Z cr: o 0::0 ct: o«Ocr:- ~N ~rc") ::q-o..:-mo::
T .... R

lit T ... R ...

R ... T ... GRO.. GRO....

GRD .... GRO ... R .. T ...

TO AUX

{~LOW VOLTAGE
SIGNALS

LOW VOLTAGE {AC OR DC
SUPPLY

2.01 ConnectIons for noncontinuous low voltage
sIgnals such as bells, buzzers, and lamp

indicators are shown In Fig. 7.

._--------------,
BK

LI

L2:

BK
BR ... BL

2 BR-Y

6878 SUB SET

Fig. 1 . Noncontinuous Low Voltage Auxilia,', Signals

Page 4



2.08 Continuous operating signals, either low
voltage or power operated, should be con

nected as shown in Fig. 8. Low voltage signals
connect directly to the 15C key telephone unit.

3. CIRCUIT OPERATION

3.01 The circuit operates as follows (Fig 8>:

(a) Ring:lng current applied to line operates
R relay through its secondary winding,
through top contacts 1 and 2 of SR relay
to ground.

(b) R relay locks operated by battery through
its primary winding, through its own top
contacts 1 and 2, through bottom contacts
3 and 2 of SR relay, through bottom contacts
1 and 2 of TO relay (Z wiring) to ground,
or to switch to ground (Y wiring).

(c) R re:lay operated completes circuit through
its own top contacts 3 and 4 to operate
auxiliary relay or signal.

(d) Bottom contacts 1 and 2 of R relay may
be used to operate a line lamp ind:lc ator.

(e) Whe:n call is answered, B relay operates
by (;entral office or PBX battery through
station.

ISS 3, SECTION 463-t t 0-400

(f) SR relay operates: by battery through its
windlng through (; 0 n t act s of B relay
(operated), and through bottom contacts 1
and 2 of TO relay to ground (Z wiring).

(g) Operation of SR relay opens locking cir
cuit of R relay whlich releases.

(h) Circuits to auxiliary signal and line lamps
open when R relay releases.

(i) Unanswered caIls are handled by a time
out feature. When R relay operates, ground
is connected through bottom contacts 3 and
4, through 112-ohm heater winding of TO
relay (Z wiring), and through top con
tacts 3 and 2 of TO relay to battery.
After approximate~ly30 seconds, thermally
operated bottom contacts 1 and 2 of TO
relay will open. This opens locking cir
cuit of R relay, and circuit restores to
normal.

(j) If call is answen~d, SR relay operates as
previously described. Circuit is completed
from battery through TO relay, through
bottom contacts 1 and 2 of SR relay (opera
ted), and through bottom contacts 1 and 2
of TO relay to ground. This opens heater
winding circuit of TO relay.

PII·5
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TO [T
LINE _R..._+- -+., TO

STATION

" z"
30A KEY
TEL UNIT

THIS CONTACT OPENS ON
HEATER WINDING ONLY

NOTES:
I. PROVIDE IBE KEY TEL. UNIT WHEN

USED WITH THE 555 pBX

2, USE "2" OPTION TO PROVIDE
AUTOMATIC TIME OUT O.
LOCKED IN SIGNAL

3 USE" y" OPTION WHDJ BATTERY

CUTOFF KEY IS PROVIDED
4 15C KEY TEL UNIT CANNOT

BE USED WITH THROU<;H
REPEATING COIL 14A KTU

e I

I~ 4 F"...-+---+,

500

::0
A '-

18D OR
18E KEY
TEL UNIT

SEE NOTE I

"T
c~!~"8

1
_'_'2_" _

INDICATOR
WHEN USED

TO

y AND 2 OPTIONS
NOTES 2 AND .3

(R) I.!
400E Ir (f-DS~3200't GJ

VARIS TOR ,----t ......
~ ~::I 10 - TO LAMP

1
0
3 +-1+--41--,- BAT SUPPLY

13 WHEN
4 12 BUSED

9>- 14 Ie
B I~

8

TO [ POWE~_RELAY SET ]

115 VOLT r TO AUX SIG

SUP", 1fr+
l~1~'-~j

,~ JTO AUX SIG HAVING
CONTROL RELAY

ASSOCIATED WITHY +----- SIGNAL

..--t---lf----.-------f--f-,

ISC KEY
TEL UNIT

FiC. 8 - CClnnections and Circuit Operation for COluinuous Auxiliary Signals
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BELL S~fSTEM PRACTICES
Plant 5'.ri••

RING;INC, BRIDGE LIMITATIONS

SECTION 500-114·100
Issu. 2, August, 1964

AT&TCo Standard

1. GENEIRAL

1.01 This section covers maximurn number and
types of ringing bridges which lmay he em·

ployed for various service arrangements.

1.02 This section is reissued to add:

• ANI (Automatic Number Identification).

• New ringers.

• FIA ringer--chime condition.

• G-, M:·, and N-type ringers.

(b) Low impedance -- consisting of one low
impedance ringer in series with a capacitor
of 1.0 or 2.0 uf microfarads).

2.03 Ringing bridges are also classified as:

(a) Capacitor type-using a capacitor in series
with a ringer.

(b) Tube type - using a cold cathode electron
tube in series with a ringer.

• Additional information affecting ringing
bridg'es.

3. NON POLARIZED RINGING

1.03 General information defining types of serv·
ice and types of ringing bridges is included.

1.04 RingIng bridge limitations for special serv
ices are subject to SD drawings and section

covering specific equipment involved.

2. CLASSIFICATION

2.01 Ring1ers are classified in two groups:

(a) High impedance - having a total dc coil
resistance of 2500 ohms or more.

3.01 Any ringing system where ringing selectiv·
ity is not provided, or is accomplished by

means other than polarized ringing current is
classified as nonpolarized.

3.02 Individual line bridged ringing (Fig. 1)
consists of a ringer, in series with a capaci·

tor, bridged across the line.

3.03 Two-party full selective ringing (Fig. 2) is
accomplished by connecting a ringer, in

series with a capacitor, from each side of the
line to ground.

(b) Low impedance - having a total dc coil
resistance of less than 2500 ohnls.

2.02 Ringing bridges are also classified in two
groups:

RING

MAIN
STATION

EXTENSION
STATION

(a) High impedance consisting of one high.
impedance ringer in series with a capaci·
tor of 0.4 to 0.65 uf (microfarads). Fig. 1 - Individual Lines - Bridged Ringing

© American Telephone and Telegraph Company, 1964
Printed in U. S. A. Page 1



SECTION 500-114-100

~~ C1~ PARTY-, F PARTY-'

PARTY-4PARTY-2TIP STATIO~1

PARTY-2

~
~1 R.ING STATIONr:OOJ 'ARTY-,

RING

Fig. 2 - Two-Party Full Sellective Grounded Ringing Fig. 3 - Four-Party Semiselective Grounded Ringing

3.04 Four-party semiselective ringing (Fig. 3)
is accomplished by connecting the capacitor

ringing bridges of two stations from each side of
the line to ground. Code ringing is used to dif
ferentiate between stations on same side of line.

4.02 Four··party full selective or 8-party semi
selective ringing (Fig. 4) is aecomplished

by using sets employing a cold cathode electron
tube in the ringing circuit.

3.05 Multiparty divided code ringing is accom-
plished by same method employed for 4

party semiselective ringing. On a full line, one
half the ringing bridges are connected between
one side of the line and ground.

4.03 Tube and ringer at the station arE~ con
nected and poled to operate on only positive

or only negative superimposed ringing supply.

4.04 One code-two code ringing signals, used
as required, alert desired station.

4. POLARIZED RINGINl3

4.01 This is any ringing system which accom
plishes ringing selectivity through ringing

bridges which are connected, poled, and biased to
operate on a particular polarity ringing current.

5. MAGNETO RINGING

5.01 This is a ringing system employing ac
(alternating current) to operat1e ring:ers.

TIP

RING

-RING
PARTy I &!>

- TIP
PARTy 21.6

,!"RING
PARTY 317

+TIP
PARTY ... &8

Fig. 4 - Four-Party Full Selective and Eight-Party Semiselective
Tube Type Ringing Bridges
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5.02 Four-party selective ringing is accom-
plished by employing two oppositely poled

biased ringers connected directly from each side
of the line to ground. Series capacitors are not
used.

5.03 Ringing is accomplished by applying cor
rectly poled pulsating current between one

side of the line and ground.

ISS 2, SECTION 500-114-100

• Divided code.

• 4-party semiselective lines using tube type
ringing bridges to combat inductive inter
ference.

6.07 Table E outlines ringing bridge limitations
for:

(a) 4-party full selective and 8-party semi
selective service using tube type ringing
bridges.

6.01 The following information covers limita
tions on number and type of ringing bridges

used on:

6. IRINGIING BRIDGE LIMITATIONS (b) Divided code ringing service using capaci
tor ringing bridges.

(c) 4-party semiselective and divided code
ringing service using tube ringing bridges
to combat inductive noise.

• Indivjldual lines.

• 2-party full selective lines.

• 4-party semiselective lines.

6.02 Table A lists various ringing bridge com
ponents. Table B lists the maximum num

ber of ringing bridges permitted per main station
for each class of service.

6.03 Where high-impedance ringers are used on
grounded ringing lines to limit inductive

noise, it is necessary to limit the unbalance
between the two sides of the line.

6.04 Table C lists figures as units of unbalance.
These may be applied to ringing bridges to

determine balance between two sides of the line.

6.05 Unbalance between two sides of a line shall
not exceed three units. (See Table D.)

6.06 The following information covers maxi
mum number of ringing bridges which may

be employed for various central office arrange
ments providing the following services:

• 4-party full selective.

• 8-party semiselective.

6.08 The 4-element cold cathode electron tubes
may be substituted for 3-element tubes

where inductive voltages are high enough to break
down starter gaps and cause noise (sputtering).
See section covering inductive noise. The use of
4-element tubes in no way alters the number of
ringing bridges permitted.

6.09 If required, the 687B subscriber set may
be used to increase the number of ringing

bridges per polarity on each side of the line.

7. APPLICATION OF 6,87B SUBSCRIBER SET

7.01 The 687B subscriber set may be employed
to advantage if:

(a) It is necessary to accommodate a greater
total number of ringers than those allowed
on first line of A in column 1, Table E.

(b) The minimum loop requirements to avoid
pretripping cannot be met.

7.02 The 687B subscriber set has a cold cathode
tube and a relay in place of a ringer. When

the relay is operated, the signal contacts may be
used in any of the following combinations:

(a) To connect one or two high-impedance ca
pacitor ringing bridges to the line.
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8.01 Deduct one ringing bridge from the allow-
able number for each of the following as

sociated with other audible or visual signal:

SECTION 500-114-100

(b) To control a signal or other apparatus
from a local low voltage source.

(c) To connect one high-impedance capacitor
ringing bridge as "veIl as control locally
energized apparatus.

8. SPECIAL RINGING BRIDGE LIMITATIONS

7.03 For connection of 687B subscriber set,
refer to section on subscriber sets, ringers,

and relay type polarized ringing.

There is one important restriction on
the use of thlis subscriber set. When
such a set is used at a given station to
connect one or two high·impedance ca
pacitor ringina bridges to the line, a
similar set must be used at any other
station of the same polarity on same
side of the line.

7.04 Fig. 5 and 6 show examples of 687B sub
scriber set application to an 8-party semi

selective line with no inductive interference.

7.05 To install extension at party 5 (Fig.
6), use 687B subscriber set at party 5 and

party 1.

7.06 The condition illustrated in Fig. 6 gives
four negative, tube controlled, high-impe

dance capacitor ringing bridges on the ring side
of the line.

7.07 To install an extension at positive party 7
(Fig. 6), use 687:8 subscriber set at both

party 7 and party 3.

7.08 These arrangements are necessary because
the tube and relay of the 687B subscriber

sets plus the high-impedance capacitor ringing
bridges under their control presents a lower im
pedance to the line than does a single tube type
ringing bridge. This deprives the regular tube
ringing bridge of same polarity of necessary ring
ing current for proper operation.

7.09 Where no capacitor ringing bridges are
involved, it is not necessary to change

other tube ringing bridges of the same polarity
on the same side of line when signals are added.

Page 4

• Intercept line.

• Peatrophone.

• 3-, 4-, and 6-inch gongs.

• Neon lamp.

• Control equipment.

8.02 Deduct two ringing bridges on individual
or 2:-party lines, and one ringing bridge

on 4-party lines from allowable number for each:

• Automatic answering and recording set.

• Automatic answering set.

8.03 Each audible signal (R) relay associated
"'lith a wiring plan (lA, lAl, lA2) is

equivalent to two high-impedance ringers.

8.04 Nat more than two high-impedance ringers
may be connected to a wiring plan line

circuit.

9. Fl A RINGER IN CHIME CONDITIION

9.01 The chime feature is obtained by rectifying
ac ringing current with an integral half

wave rectifier and applying the dc to the ringer
coil. One gong is struck as ringing voltage is
applied and the other gong as ringing voltage is
removed.

10. AUTOMATIC NUMBER IDENTIFICATIONI

10.01 The dc resistance required for party iden
tification has been established at 1000 and

2650 ohms.

10.02 \Vhere space permits, a split coil of 1000
ohm and 2650-ohm segments is used. This

type ringer provides a mechanical advantage in
connecting the ringer in the telephone set.



I -TIP
T,_IP ~RTY-2

RING
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1 +TIP 1 _TIP 1 .TIP
PARTY-4 PARTY-5 PARTy-e

l----~->--------

-RING
PARTV-I

I EXTtNSION

+RING
PARTY-J

1 EXTENSION

-RING
PARTY-5

• RING
PARTY -7

Note: Party 1 has one extension ringer ::::: Total of 3 negative bridges on ring.
Party 3 has one extension ringer Total of 3 positive brid~~es on ring.
Party 2 or 6 could have one ex-

tension ringer Total of 3 negative bridires on tip.
Party 4 or 8 could have one ex-

tension ring'ler ::::: Total of 3 positive bridges on tip.

:;;::;: Total of 12 ringing brid,&,es on line.

':ig. 5 - j~pplication of Extension Ringers

TIP 1 -TIP
PARTY-2-----

RING

r-
I
I
I
I
I
I I
I IL. f

ee 7 B

J +TIP _TIP .TIP
PARTY-4 PARTy-e PARTY-a

-------->-----------'" "'-------------

r-
I
I
I

I
I
I
I
L_

-RING
PARTY-I

I EXTENSION

+RING
F'ARTY-3

I t:ICTENSION

-RING
PARTY-5

I EXTENSION

+ RING
PARTY-7

NO E)(TENSION

Fig. 6 - AIPplication of 6871 Subscriber Set
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SECTION 500-114·100

10.03 Smaller ringers (G, M, and N types) utilize
a single coil of fine wire tapped out at

1000 ohms and 2650 ohms. The additional turns
required for ringer operation appear in a third
segment of the coil between the slate-red and
red leads.

10.04 Fig. 7 shows schematic diagrams and con
nection information for various ringers as

adapted to available services.

TABLE A - RINGING BRIDGE COMP~ONENTS- -
Ringers Impedance DC Coil Resistance Microfarads

Type Code Low High Low High Total 'Capacitance

-
B1 A,'" D, E,'" F, AA,'" AB, AL • 2300 2300 4600 0.5

B2 A,'" AL • 960 3640 4600 0.5

B3 At • 1000 1000 2000 Tube

B4 A • 510 510 1020 2.0

C2 A* • 1000 2650 3650 0.45

C3 A'" • 2075 2075 2.0

C4 A • 1000 2650 3650 0.45

C5 A • 1000 2650 3650 0.45

D1 A,B,C,D,E • 1000 2650 3650 0.45

E1 A,B,C,D • 1000 2650 3650 0.45

Fl A • 1000 2650 3650 0.45

G1 A,B • 1000 2650 3650 0.45

HI A • 1000 2650 3650 0.45

J1 A • 1000 2650 3650 0.45

L1 A • 1000 2650 3650 0.45

M1 At • 1000 2650 3650 0.45

M2 At • 1000 2650 3650 0.45

N1 A • 1000 2650 3650 0.45
p- (Trimline Sets) t • 1000 2650 3650 0.45

392 J'" • 500 500 1000 1.0

392 L* • 2500 0.5

KS-16626 L8, L9, L10, L13, L1, '" L2, '" L3, '" L6'" • 4500 0.45-0.5

KS-16626 L14,t L7*t • 1100 --
KS-8227 • 4660 0.5

KS-8228 • 4660 0.5

KS-8229 • 4660 0.5

592 A* • 4600 0.5

21A Indicator
0.15• Equiv
--

687 Bt • --.. Rated Manufacture Discontinued (MD).
t Indicates ringer used with cold cathode tube.
~ Ringer is used in Trimline sets (have an F- number at present).
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ISS 2, SECTION 500~ 114~100

TABLE B

MAXIMUM NUMBER OF RINGING BRIDGES PERMITTED PER MAIN STATION

-
Tota.1 Ringing Bridges

High~impedance Low~impedanee

Class of Service Bridges Bridges

Capacitors

0.45 uf 0.5 uf 0.5 to 0.65 uf 1 uf 2 uf

[Ane, PBX Station (except as
5 4 4 0 0

~-party Selective Flat and
2 2 2 1 0Ianual; 2-party Selective Flat
0 0 0 2 0hout Tip Party Identifica-
0 0 0 0 1n Collectors

:ms for Night and through
4 3 2 0 0ections when there is an AC
2 1 1 1 0PBX Trunk or Cord Circuit

lective Flat and Message Dial 5 4 0 0 0
;arty Identification. 2 2 0 0 0

0 0 0 2 0

niselective
3* 2 2 0 0
0 0 0 1 0

4-party Ser

Individual]
below); ~

Message Iv.
Dial (wit
tion) ; Coi

PBX Statil
Dial Conn
Bridge in

2-party Sel
and Tip P
See Note

Note: Tip palcty identification requirements:
(a) In crossbar automatic message accounting, zone registration, and/or message rate 2-party service, a lOOO-ohm

ground from the tip party in dial areas.
(b) In step-by-step automatic ticketing, step-by-step with AMA, and modified crossbar with AMA, a 3640-ohm

ground (B-type ringer) or 2650-ohm ground (C-type ringer) from tip party flat rate service.
(c) If high-impedance ringers are used in these central office areas, only B2A, C2A, or C4A ringers may be installed.

High-impedance ringing bridges other than those mentioned above may be used as extension ringers when they
are not required for tip party identification.

... Four-party semiselective service may have one additional ringing bridge at one station on either side of the line when all
ringers on the side of the line involved are C type.

TABLE C
UNITS OF UNBALANCE

TABLE D
EXAMPLE - LINE UNBALANCE

1 C4A Ringer 2 C4A Ringers

1 Unit
First Station

Second Station

5 Units·

3 Units

2 Units

Ring Side

3 C4A Ringers

2 Units·

1 Unit

Tip Side

1 C4A Ringer

Total

Stations on Line

... 3 units - Maximum Allowable Unbalance.

-
High..impeclance Ringing Bridges Units of
Continually Connected to Ground Unbalance

-
Electron Tubes Used to Control

0Signals

Indicator -- 21A 0

Ringer - Plain Coil Cover 1

Ringer - Red Stripe Coil Cover 2

KS-Type JUngers 1

592A Ringer - Red Stripe
2Coil Cove~r-
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SECTION 500-114-100

TABLE E

RINGING BRIDGE LIMITATIONS FOR 4-PARTY FULL SELECTIVE,
MULTIPARTY LINES AND LINES USING TUBE TYPE RINGING BRIDGES TO COMBAT INDUCTIVE INTERFE:RENCE

Maximum Maximum
Number of Number of

Ringing 'Total Ringing Total
Bridges on Bridges on

Ring Tip
Line Line

Ring Tip
+ - + -

Ring Tip

(2)

Divided Code
Ringing Service
(Capacitor Ring

ing Bridges)*

(3)
4-pCHty Semi
seleiCtive l::lnd
Divided Code

Ringiing Service
(Tube Ringing

BridSles Used to
Combat Induc

tive h1terfel'ence,
AC-CIC Rin!:Jing)

-+-------r---+---,
Maxill1um

Numb,er of
Ringing Total
Bridges on

Line

4-party Full Selective
and a-party Semi

selective Service
(Tube type

Ringing Bridges)

(1)

Central Offic:e
Ringing ArrangElment

t----------.-----~I___1-_1I___1-_+---_1--.....-_+--.....-__+,-~-...

A
Ringing Current through
Trip Relay

3

4

3

4

3

4

3

4

12tt

16**
5 5 10

B

Ringing Current through a
220-ohm Resistor, Trip Re
lay in Ground Return Side

4 4 4 4 16 5 5 10 6 6 12

C
Ringing Current through a

13D Lamp, Trip Relay in
Ground Return Side

6 6 6 6 24 5 5 10 6 6 12

D

Long Line Circuit Arranged
to Repeat Ringing through
a 13G Lamp, Tripping Dur
ing Silent Interval Onlytt

6 6 6 6 24

12E
Manual Ringing through ~

13D Lamps or Lower 6 6 6 6 24 10 10 20 6 6 I

Resistance ...J
"'"---' ---'----'---'-----r...-.Io.... """""'---'.........---... .........

* C-type ringers are required on dial lines to meet maximum nominal value capacity limits.
t 300-ohm minimum loop resistance is required to prevent pretrip if more than two ringing bridges per polarity are used
on the same side of the line.

:t: Three tubes of each polarity on each side of the line is the maximum unless auxiliary circuits or equipment are employed.

** The use of 687B subscriber sets makes possible the use of four tube-controlled capacitor ringing bridges for each polarity
on each side of the line, Not more than two 687B subscriber sets per polarity may be used on each side of the line.

tt This long line equipment does not provide for additional ringing bridges in all cases, but does appreciably incrEiase the
ranges at which the same number of ringing bridges will operate.
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TYPE Of RINGER
BRIDGED

(PRIVOTE)

PiN C PII P ~ y

I POFIY
TIP PARTY (NO pnRTY IDENT)

(2 PARTY FULL SELECT I VE)

(4 PARTY SEMI SELECTIVE)

TIP PIlRTY

10000 PARTY I DENT

(DIAL MESSAGE RATE)

TIP PAilTY

2bOOO PARTY I DENT

(AUTO~ATIC TICKETING)

TIP PARTY POSITIVE

4 PARTY fULL SELECTIV,

TIP PDRTY NEGO,T1V[

4 PARTY fULL SELECT I YE

RING PARTY POSITIVE

~ FDRTY fULL SELECT I VE

RING PARTY NEGAT I VE
A PARTY fULL SELECT I YE

LI

NETwORK RINGER
L1 & 42bA GAS TUBE

MTG
CORD

CONN
BLOCK

RING (R) I R

TIP (G) I G I I
(y) G I(BK)

I NS I DE
WI RING

GRD (V) I y I I r~ (S) ~ ~
SEE NOTE I TIP PORTY NEv.T I VE ~f (R)"
4 PARTY FUll SELECTIVE ::;:-K ~ g

l (S-R) ~ ~

(R) '--:::=l (BK)

Y@
* 01 CONNECT I NG BLOCK, TRANSfER YELLOW MTG CORD

CONDUCTOR TO SAME TERM A5 RED MTG CORD

RINGER
& 42bA GAS TUBE

L2

NETWORK
Ll

MTG
CORO

I R) (0\

CONN
BLOCK

IR
( R)

I NS ICE
WI RING

* A1 CONNECTING BLOCK, TRANSfER YELLO~ MTG CORD
CONDUCTOR TC SAl" T[R~ 'S REO ~TG CORD

RING

NETWORK RI NOE R
I L! 1& 42bA GAS TUBE

1/~2 I( R)

MHi
CORD

(G)

CONN

I BLOCK I

I R I

I NS I DE
)Jl R i HG

RING (R)

~t-GbBK)C
GRG (Y) Y r g

NOTE I SEE NOTE 1-~' / ( r t +~ "
fOR STATIONS iN OffiCES J.. I ~ is
~~~~O~~B~N ~A~E~E L~~~N~~~~O T K (SR)~ ;e
TO G If RINGER OPERnTION IS (R:~ iBK)
MARGINAl. Y' .'i'

I~D TUBE* r,T CONNECTING PLOC', TR'NSFER YELLOW ~TG CORD
ceNOUCTOR TO SAME TERM AS RrD ~TG CC,RD

RINGER
& 42bn GAS TUBE

12
RING (R I I ~ I I

( R)

INSIDE CONN MTG

I/IRING I BLm I C~~~ I NETWO~~

* AT CONNECTING BLOCK, TRANSFER YELLOW MTG CORD
CONOUCTJR TO SllME TERM llS RED MTG COFD

RINGER &
ASSOC I AT ED
LINE SWI TCH

CONTACTS

( S-V)

A<?-_.p(""'\ 1,---,'

K+
B T

L.--+,-ll.(

.w

NETWORK TERMS

1

TO K TERM I NAL ON

I

I
I

(V)

MTG
CORO

RINGER LEAD
NET~ORK

I

I
I

CONN
BLOCK

G

(Y)

( R)RI NC,

* TRANSFER BK

GRD

I NS I DE
WI PI NG
T I P (G)

Pi NGER &
ASSOC I ATED
LINE S"ITCH

CONTACTS

NETWORK TERMS

(y)

* TRANSFER S-R RINGER LEAD TO K TERMINAL 011
NETWCRK

GRD

INSiOE CONN ~ITG

C, RI NG BLOCK CORD

~~:1I ---- \Gl

RING (R) R (~),...;L0.2 --1I..1.-"-(S --'Y-'o-L ......_

I ~ 1 (S) ,

~
I :~'::""

S)

-f-- (YI G looon
(BKI

SO :>-:J(S)
K 1000n

G (BK)

A )-r----'
( S-R)

(bOOG
IY)

:;: Tf.~ANS~ER BLACK RINGER 1.• Eno TO K TER"'1INAL ON
NE 1 :ORK

INSIDE CON'; ~TG NETWORK TERMS RINGER &
hIR,NG '; CORD ASSOCIATEO
TiP (0) ~ ILl LIN~ SkITC.,

'-'--'-"-'-+-<>--______. -..kf.'O r- +-C_CN..,lACT S

RlflC, (R) R ~ ij/ (S-V)
~-'-"'-+-<~ f'Q-\.---(""S-')-'---+-~-r-t

(R I
GRD (V)

, ooon

at'K 'E.RM I

AW
80niSl

C BK
-------0---*~PJr~SFFR BLACK RINGER~E!1C

r~ETIJGRK

I~JSIOE COli'l MTC ~[ThCRK TER-.lS RiNGER &
wiRING I BLOCK c-'RD lISS0CiATEDliP (G) G ;cll " -+'~E Okl;'/,----'-'''-to----+--'--+_!O c"NT AC, 0

RING (R) R (R) I 01//----'-5---'-) -I
-'-D'-"---'('-')-7-I~O---c--'--'--:--<'\.~ ( , ) I f

( R)

GR Y Y__+~(V),+---, ,boon

I

I

RI ~'GE R &
ASSOC I ATEO

L I Nt ~\..i ITCH
CONTACTS

w (S-y)

NETWORK TERMS.

Ll

",-+_...:(",y.!-)-h
R (R)

",,----,-,(S'-'-)__+--+---lt
( R)

CONN MTG
BLOCK CORD

G (G)

I I
I I

(G)

(Y)

*' TRANSFER BLACK RINGER LEAD TO K TERMINAL ON
NET"ORK

RING (R)

GRO

I NS I DE
WI RIIIG

TIP

(WIRING DIA'RAM
SHOWN FOR CAA
RINGER IN SOD, SOl
TEL SET

C4A, CSA,
L1A, D1A, D1B,
D1C, DID, DIE,
Na, JIA,

'" TO PERMANENTL Y
SIL~CE RINGER

i

Gl A, Gl B
MIA, NIA

WIRING DIAGRAM
SHOWN fOR Ml A
RINGER IN 702
SERI ES SET

* TO PERMANENTLY
SILENCE RINGER

El A, E1C
WITH 701B TEL SET

WIRING DIAGRAM
SHOWN fOR EIA
RINGER WITH 701
T'f'PE SET.s

INSIDE CONN ~TG N[fWOR' & TEW.lNAL RINCER & INSIDE CONN MTG NEThORK & TER~"AL RINGER & INSiDE CONN ~TG NET',ORK & TERMINHL RINGER & INSIDE CONN MTG NETWORK & RINGER & INSIDE CONN MTG NETWORK & RINGER I
WIRING BLOCK CORGD I STRIP TERMINALS !( ASS'JCIOTED WiRING BLOCK CORD STRIP TERMINAlS DSSOCI,"rrr hiRING CLOCK CORD STPIP TERMIK'ALS DSSGCIATlO WIRING BLOCK CORD TERMINAL STRIP ASSOCIATED ~IRING BLOCK CORD TERMINAL STRIP ASSOCIATED
Tc;I":,P_l.(G,,,)c-+-<.;:.v-+_":'(::":"')+_-D LI L"'E \l..1TU< ~t- LlilE ShlTCH LINE SWITCH TERMINALS LINE SWITCH TERMINALS LINE SWITCH

" CONTAlTS G I CONTACTS ('" G CONTACTS G ~'1 CONTACTS l---11 CONTACTS
'- TiP (v) Ie,) -oL "S-Y) TIP luJ I ~ TIP (IGII TIDP (e, ~ I

R"I.:.;N",G_(:.:.R:.:.)_+--o-R-i-f..:.(-,Rc.)-i-_-jL:>-2 c.(S:..-j-'-Y) C; Ii _--WU-j~,,--- ~~ (HI '----wu-+-<>--____..-~> (S-YI ~ I . (R) ,u) (S-V)

(Y) I
/G I(Slt"R) o~ RIN~U(R) R R. .-W R1hG (R) R--~17 ...f R-"'N"'G-'("'Ry)-oR----~7' c--~ RING (R) P -----~v -~

G.o.RD,,--,-(Y,-,),----+-" Y r--rR /u I
K

f- -~~-s-'-'-'_R( P) ( S) (R) ( n) ( R)- lfl U "GRO Y Y (,) , 1.K GRD IV) Y (V) Q. 1K GRD (Y) Y (V) G if GRD IYI Y (V) G i K

;; 1 (W) 80 >< A Ilb~ ~ <~-~JI<---+7I'..~N~oB;;:r~ II~~ u~ (,,) I (/ I;~~ I~~ I i- !~:'1 I~W& I ~ ~(1
>J~III[ '--+I~L:;: II~~~~JIIII(I I ~ A I~OO~\ ~Jlllillt-I I~ I I~ !'A I H~L\ 1 I Bo-IJ1()f~r ~0] 1 I B 0-/ ln~~: ~
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PROVIDE FOR 4 PARTY FULL SELECTIVE RINGING
(TIP ANO RING PARTY, POSIT,VE AND NEGATIVE) AND
THE COMPONENTS REOUIRED IS DESCRIBED iN BELL SYSTEM
PRACTICES, SECTION 502- 7/0-200

WIRING OF THE 702B SET WITH A~ INTEGROl M'A RINGER
AND THE GAS TUBE INSTALLED IN THE SET IS SHO~N IN
BELL SYSTEM PRACTICES, SECTION 502-7/0- <10..9

FIELD INSTDLLATION OF A 425A DR 42bA GAS TUBE TO
PROVIDE fOR 4 PARTY fULL 5ELECTiVE RINGING (TIP
AND RING PARTY POSIII VE AND NEGATI VEl AND THE
COMPONENTS REQU I RED ARE OESCR I BED I N BEll SY SrEM
PRA[ TICES, SECT I ON ~OC- 710- 200

WIRING Of THE 701B SET AND AN ASSOCIATED E1A OR
EIC RINGER WITH THE Gns TUBE INSTALLED, IN THE SET
IS SHO~ IN BELL SYSTEM PRA(TICES SECTION
502 - 710 - 400

THE FIA RINGER 15 NOT INTENDED FOR USE ~HEN 0
GAS TUBE IS USED TO PROV I DE 4 PARTY fULL SELECT I VE
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SEE DATA UNDER TIP pnRTY 1000n PARTY IDENT
(DIAL MESSAGE RATE).

FOR USE WI TH SETS WH I CH HAVE AN I NTEGRAL OR
nSSOCIATEO RINGER WHICH PROVIDES FOR PARTY iDENTI
FICATiON, REfER TO BELL SYSTEM PRACTICES, SECTION
501-c5e-loo

FOR USE WITH 701B TELEPHONE SET ~HERE flA RINGER
IS ONU RING,R ASSOCIATED wiTH SET, REfER TO
BELL SYSTEM PRACTICES, SECTION 502-7/0-400
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Fig. 7 - Ringer Connection Information
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BELL SYSTEM PRACTICES
Plant Series

SECTION 500-115-400
Issue 1, December, 1961

AT&TCo Standard

SPECIAL CONNECTIONS FOR TELEPHONE SETS AND SUBSCRIBER SETS

USING 3-ELEMENT ELECTRON TUBES IN RINGING CIRCUIT

1. 00 INTRODUCTION

This section is issued:

• To give 3-elerrlent tube connections at negative ring and tip
parties of 4-party full selective and 8-party semiselective
lines in step-by-step offices with Autorrlatic Number Identi
fication (ANI).

2.00 GENERAL

2.01 Connect R lead from 426A tube to Ll on all negative ring and
tip parties at 4- and 8-party stations. This bridges the con

trol gap of the tube across the line and prevents bell tap and pos
sible false test for tip party.

2.02 Fig. 1 shows these tube connections using the 556-type
telephone set as an example.

TIP LI (BK)

~

RING L2 0
0

(5) 0

GRD G C4A
(5 -R) c: RINGER

K
0
If)

( R) w
C\l

(BK)

(R)

(y)

Fig. 1 - Tube Connections for 556-Type Telephone Set
at Negative Ring Station

© American Telephone and Telegraph Company. 1961
Printed in U.S.A.
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SECTION 500-115-400

2.03 The connection information given here will be included in
the following sections when they are reissued.

Page 2
2 Pages

502-200-401

502-200-406

502-210-401

510-11 0-405

510-110-403

502-400-404

502-400-406

510-130-401

502-400-411

502-510-401

502-510-402

502-510-403

502-510-406

502-510-408

502-520-402

502-520-400

502-510-410

502-710-400

502-710-401

502-410-400

Subscriber Sets - 634AT - Common Battery - Induction
Coil Type - Connections

Subscriber Sets - 686A - Common Battery - Network
Type - Connections

Subscriber Sets - Ringer and Relay Types - Polarized
Ringing - 531C, 534DT, 592C, 687B - Common and Local
Battery - Connections

Subscriber Sets - 634YT - Local Battery - Connections

Subscriber Sets - 634YDT - Local Battery - Connections

Telephone Sets - 306A, C, 5306C (Tube Sets) - Common
Batte ry - Conne ctions

Telephone Sets"" 306G (Tube Set) = Common Battery 
Connections

Telephone Sets - 309A, C - Local Battery - Connections

Telephone Sets - 356A, C (Tube Sets) - Common Battery 
Connections

Telephone Sets - 500C, D and 501C, D - Common Bat
tery - Connections

Telephone Sets - 500E, F and 501F - (Plunger Switch
to Prevent Party-Line Interference) - Common Battery 
Connections

Telephone Sets - 500H (Illuminated Dial) - Common Bat
tery - Connections

Telephone Sets - 500P and 501 P - (Illuminated Dial) 
Common Battery - Connections

Telephone Sets - 500U and 501 U - (Illuminated Dial
and Night Light) - Common Batte ry - Connections

Telephone Sets - 532A, Band 533A, B - (Amplifier
Sets for Impaired Hearing) - Common Battery - Con
nections

Telephone Sets - 507A, B; 509A, B; 557A, B; and
559A, B - (Amplifier Sets for Long Loops) - Com
mon Battery - Connections

Telephone Sets - 554A, Band 556A, B - Common Bat
te r y - Conne ctions

Telephone Sets - 701 B - Connections

Telephone Sets - 70ID - Connections

Telephone Sets - 300, 325 Types - Outdoor Locations 
Conne ctions



BELL SYSTEM PRACTICES
Plant Series

SECTION 500-124-180
Issue 5, September 1968

AT&TCo Standard

STATION SETS AND APPARATUS FOR SPECIAL APPLICATIONS

SELECTION

1. GENERAL 2. SELECTION

1.01 This section is reissued to:

• Include information formerly contained
in Section 500-126-100 which is hereby
canceled

2.01 For available apparatus and color infor
mation, refer to Section 500-120-100.

TABLE INDEX

• Delete reference to telephone sets not for
general use

• Add new telephone sets, apparatus, uses,
and features

A - 2-Piece Sets for Specific Use

B - Telephone Sets and Apparatus for Spe
cific Use

C - Telephone Sets With Specific Feature

• Combine and expand information on tele
phone sets, apparatus, and equipment for
use by the handicapped (Table D)

D - Apparatus for Handicapped Subscribers

• Change title TABLE A

2-PIECE SETS FOR SPECIFIC USE

Since this reissue covers a general revision, ar
rows ol'dinarily used to indicate changes have
been omitted.

1.02 For transmission zoning requirements,
refer to Section 500-110-100.

1.03 For selection information on station sets
for general use, refer to Section

500-122-180.

SPECIFIC USE OR FEATURE TYPE OF HAND TELEPHONE SET

755A PBX I 212L

1- or 3-type 211*N, P
speakerphone

* Used with 685A subscriber set.

TABLE B

TELEPHONE SETS AND APPARATUS FOR SPECIFIC USE

I_E_Ie_v_a_t_o_r_o_r_p_o_r_t_a_I I_3_2_2 _

TYPE TELEPHONE SET

SPECIFIC USE
ROTARY DIAL (OR APPARATUS) "TOUCH-TONE"® DIAL

CALL DIRECTORCB: 608, 618, 619, 625, 630* series, 1630 and 2630 series
Telephone Set 682A, 683A

Card Dialer 660A, 662A, 663A, 664A 1660 and 2660 series

Data Service 503B, 513B, 567PB*, 569NB

© American Telephone and Telegraph Company, 1968
Printed in U.S.A. Page 1



SECTION 500-124-180

TABLE B (Cant)

TELEPHONE SETS AND APPARATUS FOR SPECIFIC USE

TYPE TELEPHONE SET
SPECIFIC USE

ROTARY DIAL (OR APPARATUS) "TOUCH-TONE"BJ DIAL

Emergency Reporting 570 (Section 502-550-100)
695A Subscriber Set (for out-
door), 1A Telephone Reporting
Set

Explosive Atmosphere 320, KS-14476, KS-14548,
502A/B

Head Telephone Set 514B 1514B
563HB* 1563HB

I

1608C, 618B 1636C, 1637D, 1638C, and

I
1639D

638C, 639D
663A 1663B
664A 1664A
682A and 683A

2636C, 2637D, 2638C, 2639D,
2664A

Hotel-Motel PBX 543DB

Mines or moist locations with KS-19148
nonexplosive atmosphere

Noisy Locations 500-type telephone set provided
with booth or enclosure

535A/B

G8 handset used with 500 series
sets

No. 9797 (confidencer) trans-
mitter fits F-type handset,
transmission level below regu-
lar telephone transmitter

KS-16664, List 1 transmitter,
fits G-type handset, transmis-
sion level below regular tele-
phone transmitter

--------

One Number Dialer 43A
--

Outdoor Location 325M/N, 525A/B
965A subscriber set

________-1

Panel, Recess Mounted 750 series 1750 and 2750 series

Page 2



ISS 5, SECTION 500·124·180

TABLE B (Cont)

TELEPHONE SETS AND APPARATUS FOR SPECIFIC USE

TYPE TELEPHONE SET
SPECIFIC USE

ROTARY DIAL (OR APPARATUS) "TOUCH.TONE"@ DIAL

Party Line Interference 302AA*, 302AC*, 306G*,
(Section 500-112-100) 500E, F*; 501F*
(Section 501-375-100)

Radio Broadcast Lineup 331-
'-'--"-"

Radio Frequency Interference
(Section 500-150-100)

(telephone sets modified for)
-- ._.--- .._-

Wall Mounted 550 series 1550 and 2550 series

IZ-Linc

851A 2851A
___ n _____1

Service 511-, 558- 1510F, 1511, 1558D
515B, 555B 1515B, 1555B
71lB*, 712B, 713B 1712B

2511F, 2515B, 2558B,
2660A, 2712B

-~ .,---..~

2-Wire/ 4-Wire 500AD
568HB*, HF*, HI*, HR 1568HT*
608A*/B, 618A*/B, 625A, 1580A, 2580A
665A, 682A, 683A

.........,-

755 PBX Key station: TRIMLINE@ (l220A)
462AC*, 466AC* 1500 series
566MB*, 566MD 1700 Princess@ series

2660B
Keyless station: 2700 Princess series

500 and 700 series
TRIMLINE (220A)

* MD

TABLE C

TELEPHONE SETS WITH SPECIFIC FEATURES

TYPE TELEPHONE SET
SPECIFIC FEATURE

ROTARY DIAL "TOUCH.TONE"@ DIAL

Customer adjustable ringer vol- 500, 600, 700, 5300, 5400 series; 1500, 1600, 1700 series
ume control TRIMLINE (220A) and 300*

series E/W P-10E100 ringer TRIMLINE (l220A), 2500,
volume control assembly 2600

I
2700 series

Dial-In-Handset TRIMLINE (220A) TRIMLINE (l220A)

Page 3



SECTION 500-124-180

TABLE C (Cont)

TELEPHONE SETS WITH SPECIFIC FEATURES

TYPE TELEPHONE SET

SPECIFIC FEATURE

Exclusion plunger or Key

Extension cutoff

Extension ringer
Cutoff

Internal Ringer
Cutoff

Illuminated Dial

Message waiting lamp

ROTARY DIAL

502A/B, 50313
511C/D
541*
545BA'\ 1313*, BBR, GBR,
552;'
558CR, DR, Ft
565GA*t, GW't, Glq
HA*t, HB*t, HKt,
LA"'!, LB':'!, LD"'t, LKt
568HB*, HR*, HP, HF, .fIR

I
569NB, 71113*
71213
751A*, B'~, C, D

410*
5400 senes
510A/B
511A, B, C, F, H

558A, B, C, D
711B*
712B

500H, P, U*
501P/U*
701, 702, 711, 713

TRIMLINE (220A)

500W/Y
514B E/W D-17998 Kit of
Parts
701D*
702D

"TOUCH-TONE"R DIAL

1502B, 2502B, 1510F
1511D, F, H, 2511F/H
1543DB

1558D, 2558D
1565HK*t, LKt; 2565GKt,
Hlq, LKt

1568HT*

171213, 271213
1751C/D, 275IC/D

1510F, 2510F
1511Dt, 2511F/H
151513, 1555B, 2515B, 2555B
I558D, 2558D

171213, 271213

1702B/D, 171213, 171313
2702B/D, 2712B, 271313
TRIlVILINE (1220A)

1500Y, 2500Y

1702D, 2702D
f---------------+-------------..L----------.-----

f---------------+--------..u_ -------.....

Modular

Night Light 500U*, 501U*
70113* ID*
702B/D
71113*
71213
71313

Section 503-XXX-XXX

1702B/D, 2702B/D

1712B, 2712B
1713B, 271313

......--- ------.-- .._----1

'--R_e_p_er_t_o_rY_D_l_·a_le_r ....I.-.- ...l...-_1_67_l_A_,_2_6_7_1B_1M 1
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ISS 5, SECTION 500-124-180

TABLE C (Cont)

TELEP>HONE SETS WITH SPECIFIC FEATURES

TYPE TElEPHONE SET

SPECIFIC FEATURE

IA Home Interphone

ROTARY DIAL

SllC, D, F, H
558C, D, F
711B*
7I2B
750A/B
75IA*, B*, C, D
752A/B
754A

"TOUCH-TONE"® DIAL

I511D, F, H; 2511F
1558D; 2558D

I7I2B, 27I2B
1750A/B, 2750A/B
1571A/B, 275IC/D
I752A/B, 2752A/B
2754A

f- ---- ----

I
I-Type Speakerphone (replaced
by 3-type speakerphone)

211P/N (See Table A)

500R/S, 51lC, D, F, H,
558C, D, F, 565G*, H*, L*,
566MB*/MD, 592A*/B*, 600
A* /B*, 60IA *, 630A*,
63] D, 632C, 656*, 711B*,
712B, 750A/B, 751A*/B

---- .....__+ . --------------- - - ----1--------- ------ -- _

2A Farm Interphone 511C, D, F, H
558C, D, F
711B*
712B

I511D, F, H; 2511F
I558D, 2558D

I712B, 2712B
---------------------- ----- f----------------------------- --------------------------------

3-Type Speakerphone

* MD

211N/P (See Table A)
500R/S
511C, D, F, H
558C, D, F
565G, HB, HDR, HK, LDR,
L, MB
630D
63ID
632C
634D
635D
661A*
662A
702B
711B*
712B
752A/B

1500S, 2500S
1511D, F, H; 2511F
1558D, 2558D
I565GK, HK, LK; 2565GK,
HK, LK
I630D, 2630D
I63ID, 2631D
1632C, 2632C
I634D, 2634D
1635D, 2635D

1662A/B, 2662A
1702B, 2702B

1712B, 2712B
1752A/B, 2752A/B

-;- Vlhen separately ordered D-180243 Kit of Parts is adapted to telephone set,

t When separately ordered D-179935 Kit of Parts is adapted to telephone set.
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SECTION 500-124-180

TABLE D

APPARATUS FOR HANDICAPPED SUBSCRIBERS

IMPAIRMENT APPARATUS REMARKS

Hearing impairment (See Bell Chime Ringer Choice:
Section 500-128-180, Tele- (FIA ringer) musical chimes
phone apparatus for im- regular ring
paired hearing) louder ring for greater distance

(Section 501-252-100)

Buzzer and Bells When attached to sounding board such
as desk panel, or bed headboard, produces
penetrating sound.
(Section 501-120-100)

KS-14720, List 2 head tele- Bone conduction receiver
phone set (Section 501-225-100)

G6-type handset With transistorized receiver amplifier and
handle level control
(Section 501-211-102)

Signal control unit For indicating incoming call by turning
(KS-16527, List 1 relay on lamp or activating an alarm.
set or KS-16626, List 8 (Section 463-120-100)
relay)

SIA tone ringer Concentrates all sound energy in frequency
range where majority of persons with im-
paired hearing can still hear.
(Section 501-260-100)

Signal lamp (lamp To indicate incoming call for use instead
indicators) of, or In addition to regular telephone

ringer. (Section 463-210-100)

Tactile-Visual set~ Converts sound signals into sight signals
(flashing-light) and touch signals (vibrat-
ing disk). Equipped with send button for
Morse Code type transmission. *

Watch case receiver Allows a lip reader to use a regular tele-
phone with the aid of another person
using auxiliary telephone receiver to re-
lay message.

153B Amplifier For use with a head telephone set by op-
erators (Section 024-108-100)

6030A (MD) Key 111B amplifier contained in key-two
operating positions - high and low.
(Section 512-215-100)

532A , 532B Telephone set with adj us ta b Ie receiver
533A , 533B amplification operated from CO line volt-

age using 15lB amplifier.
(Section 502-520-100)
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ISS 5, SECTION 500·124·180

TABLE D (Cont)

APPARATUS FOR HANDICAPPED SUBSCRIBERS

IMPAIRMENT APPARATUS REMARKS

Motion impairment Card Dialer

KS-19796 head telephone
set

Low-torque rotary dial

Single button telephone
(with adjustable arm to
hold handset)

School-to-Home Service
(KS-19120 intercommuni
cation system)

Speakerphone

Tele-Class Service~

Telephone set for head tele
phone use

TOUCH-TONE service

TRIIvILINE telephone

Minimizes dialing errors.
(Section 502-660-XXX and see Table B)

Weighs less than 2 ounces with transistor
ized amplifier and selection of six plastic
ear-piece sizes for comfortable fit.

Distribution house to modify 9-type dials
by reducing number of motor spring pre
turns to one.

For persons unable to hold handset, ad
justable arm holds handset in convenient
position*

For children physically unable to attend
school (Section 512-531-100)

Installed at conversational distance from
caller, required effort is equal to holding
conversation with person nearby.

For handicapped student class physically
unable to regularly attend class. System
provides for maximum of 20 students who
participate in classes from their individual
homes or hospitals. Students are connected
to control board by card dialing. Teacher
control board designed for teacher to:

(a) Allow all students to hear teacher
and each other.

(b) Speak with each student privately.

(c) Disconnect individual student while
teacher hears and talks with class.

(d) Divide class into small groups

(e) Transfer half of class to second
teacher in another location.

(f) Plug-in tape recorder to present pre
pared information.

(g) Teacher speakerphone for handfree
conduct of lesson. *

Refer to Table B

Dialing with minimum effort

I
I Dialing while person is lying down with I

dial in handset.
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SECTION 500-124-180

TABLE D (Cont)

APPARATUS FOR HANDICAPPED SUBSCRIBERS

IMPAIRMENT APPARATUS REMARKS

Motion Impairment (cant) 4A key equipment

52A-type head telephone
set

Used with handset. Requires only slight
physical motion. Unit mounts on furniture
or wall; includes separately mounted dial.

Headset is adjustable to facilitate position
of transmitter and receiver.

G7-type handset

53A-type head telephone
set

When headband is removed, the unit be
comes light weight handset.

c-------------------+------------- --------- ---- --- ------ --------------------

Speech Impairment Electronic Larynx Transmits substitute vibrations into the
(5-type artificial larynx) vocal tract

5A for men (low frequencies)
~B for women (high frequencies) *
I~i~h transistorized transmitter amplifier

and handle level control
(Section 501-211-102)

507;-, 509-;-, 536A-;,
536B-;-, 557-;-, 559-;-

c----------------------------------- ----- -- -------

Vision Impairment Braille Kit No. 1018!

Card Dialer

Seeing aid for PBX (Lamp
Signal Detector Unit,
J53128A, L2)

D-180252 Kit of Parts
(P-22F332 Retainer and
Guide Assembly)

Telephone set with fixed transmitter am
plification level. Intended for long loop
applications.

____ ---'---·'_·0 .... ..._-_._----'-'_.._._--_···_····_--. ._.',. n ., _

Allows blind attendant operation of
switchboards, such as 556- and 608-

Names in braille may be attached to top
of cards
(Section 502-660-XXX and see Table B)

Allows blind attendant to locate illumi
nated line lamps and trunk or supervisory
lamps on manual PBX by using light
sensitive probe (SD-65930)
(Section 809-109-150)
(Section 534-413-210)

Seeing-aid probe guide for CALL DIREC
TOR-type telephone sets allowing use of
standard lamp signal detector probe
(J53128) to detect illuminated lamps.
(Section 809-109-150)

1---------- ---------1----------------------

Brain Damage

D-180254 through
D-180264 Kit of Parts

Repertory dialers

New faceplates for various telephone con
soles which facilitates blind attendant use
of standard lamp signal detector probe
(J53128) (Section 809-109-150)

_ _ __ __ _ un________ _ _

Refer to Table C

* For further information, refer to local Marketing Services representative.
-i-MD

! Available from American Foundation for the Blind, Inc. 15 West 16th Street, New York City,
New York

~ Not coded
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BELL SYSTEM PRACTICES
Plant Series

TELEPHONE APPARATUS

FOR IMPAIRED HEARING

SELECTION

SECTION 500·128·180
Issue 2, June, 1964

AT&TCo Standard

1. GENERAL

1.01 This section covers selection of apparatus
to amplify incoming speech. It also covers

selection of gongs which change the frequencies or
tones of the ringing signal for those with impaired
hearing.

1.02 This section is reissued to include the
G6AR hand set and eliminate the 52A and

53A gongs.

1.03 A hearing impairment usually progresses
so slowly that the loss is not apparent even

to the individual involved until a loss of 20 to 25
per cent (15 to 20 db) has occurred. In greater
losses there is reduced possibility for an audio
metric measurement of the impairment, even for
losses exceeding 50 to 60 per cent (40 to 50 db).
This is due to:

• The cost involved.

• Natural reluctance for thorough checkups.

• Lack of ready facilities to obtain a detailed
analysis of the hearing loss.

1.04 Fortunately, regular telephone equipment
is adequate until losses have progressed to

this range of impairment. Special telephone equip
ment is usually not requested until the loss has
progressed to a point where there is difficulty in
understanding conversational levels at a distance
of about 3 feet.

1.05 Since the person with impaired hearing
may not be the best judge of the nature or

degree of his impairment, it is helpful to supple
ment a direct interview with observations of
individuals closely associated with him. This is
particularly true in regard to noticed difficulty in
his ability to understand adequately over regular
telephone equipment or his ability to hear the
ringing signals normally furnished.

1.06 In cases where special telephone equipment
is needed, two general types of problems

are involved:

• Inability to hear received speech.

"'---
• Inability to hear ringing signal.

1.07 There are no formalized rules in determin-
ing the most appropriate telephone equip

ment for customers having impaired hearing.
However, there are guides that suggest available
apparatus that can be utilized. There is no avail
able equipment for certain types of deafness.

1.08 Experience has shown that people whv have
difficulty in hearing can be classified into

five groups as compared to normal. Table A
describes impairment characteristics and telephone
apparatus recommended for speech amplification.

1.09 Recommendations for customers who can
not hear ringing signals are discussed in 3.

1.10 All installation and equipment changes
must be authorized by a service order.

2. APPARATUS FOR AMPLIFYING INCOMING
SPEECH

532- and 533.Type Telephone Sets

2.01 These sets are designed for receiver ampli
fication. For further information, see sec

tion covering these sets.

G6AR Hand Set

2.02 This handset is designed for receiver ampli
fication. The G6AR hand set can be in

stalled on any 500-type telephone set. For further
information, see section covering handsets.
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SECTION 500-128-180

TABLE A

RECOMMENDED APPARATUS FOR HEARING IMPAIRMENTS

Group Number Impairment Characterized by: Recommended Apparatus

1
No noticeable difficulty in hearing. Considered
normal.

Some difficulty in understanding speakers in Regular apparatus.

2 public places such as church or theater.
Unable to hear well in grOl.}p conversations.

A 532- or 533-type telephone set

Difficulty in understanding speech from
or a G6AR hand set. A bone con-

a
duction receiver used with these

3
distance of 2 to 3 feet. Needs incoming

sets may be helpful in some cases.
speech amplifier on telephone. May be using

See sedion on KS-14720, List 21hearing aid.
headset (bone conduction receiv-
er) .

A 106A loudspeaker set with a

4
Extreme difficulty in understanding conver- modified 500C/D telephone set. A

sation even with hearing aid. bone conduction receiver may be
used with this arrangement.

5
Unable to understand speech under any None available.

condition.

106A Loudspeaker with 500-Type Telephone Set

2.03 This arrangement is used when customer
has extreme difficulty in hearing. The loud

speaker set with speaker disconnected acts as
an amplifier for incoming speech.

2.04 The loudspeaker set is equipped with a
volume control which can be set to meet

individual needs. Locate the loudspeaker set near
its associated telephone set so the volume control
is within easy reach of the telephone user.

2.05 The ON-OFF switch must be disabled so the
amplifier is on at all times (Fig. 1).

2.06 Modify the telephone set as follows:

(1) Remove the varistor from across the re
ceiver in the handset.

(2) Remove the 3-conduetor mounting cord and
replace with D10H mounting cord.

(3) Remove (VI) handset lead from GN ter
minal of network and connect to (ER-R)
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mounting cord conductor. Use D-161488
connector.

(4) Remove (W) handset lead from R terminal
of network and connect to (ER-G) mount
ing cord conductor. Use D-161488 con
nector. (Tape connectors separately and
store out of way of moving parts.)

(5) Connect (R) mounting cord conductor to
L2 of network.

(6) Connect (G) mounting cord conductor to
Ll of network.

(7) Connect (Y) mounting cord conductor to G
of network.

(8) Connect (EL) mounting cord conductor to
GN of network.

(9) Connect (W) mounting cord conductor to R
of network.

(10) Connect ringer according to type of service
required. See section on connections of
500C, D, and 501C, D telephone sets.
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PART OF 500C,D, TELEPHONE SET
CONN I'm DtOH I TERM. ,

BLOCK ~QCORD ON
Ft NET. ,
fC.;; !%t

~1
~';'

{
I (R) " Iii,irS

L2
2 (G) LI w

4 (Y)
~ (W)

l)G 1/ (W)
5 (BK) * 1\ 1

i<

~·C

'1b~ ~

R
(R)

B (BK)

GN
6 ( BLl-
7 (W)

9 (BR-R)

10 (BR-G) .:'\
3 ( BR-Y) '* ~D-161488 CONNECTORS
8 (BR- BKI *

CONN D9G TERM.
BLOCK ON t06A

LOUD-
SPEAKER

SET

i. I (R) 2 V SEE NOTE I

2 (G) 4;~ .".r- 145A :3.16-0HM
4 (y) 18;D II2-WATT RESISTOR

• 5 ( BK) 20 ; I

{ ,; 6 .... (BLl

1 7 (W) '"v,,"',,'" AS REQUIRED
f---- BY AVAILABLE POWER

9 (BR-R) (SEE NOTES 2 AND :3).

.D.
10 ;1 (BR-G) '* / 1
3

••••• (BR-Y) * l'i'
,

;';' 08 ;.\

LOCAL WIR ING

TO LI NE
FACILITIES

TO 24 VOLTS DC OR
48 VOLTS DC OR TO
12 AND 30 VOLTS
DC OBTAINED FROM
J87202 POWER
SUPPLY

Note 1: Remove strap between terminals 18 and 19 to disable speaker.

Note 2: Connect negative (-) side of battery to terminal 10 to disable ON-OFF switch.

Note 3: Connect power supply as shown in section covering 106A and 106B loudspeaker sets.
" Insulate and store spare conductors.

Fig. 1 - Connection Diagram
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SECTION 500-128-180

2.07 Modify loudspeaker as follows:

(1) Remove strap between terminals 18 and 19
to disable speaker.

(2) Connect a 145A 3.16-ohm 1/2-watt resistor
between terminals 18 and 20.

(d) Desk telephone sets are located on a hard
surface so that tone is reflected from the
gongs of ringer.

(e) Ringer volume control is set to maximum
loudness.

• BELL CHIME.

Note: Gongs should always be used in pairs
as follows:

3.03 If customer still is unable to hear bell,
provide one of the following:

• Extension telephone or ringer.

• Loud ringing bell.

• Auxiliary signal. (See section on identifi
cation of auxiliary signals.)

56A-57A
57A-58A

58A-59A

54A-55A
55A-56A

3.02 If telephone apparatus has B-type ringer,
and the customer is still unable to hear the

ringer, try one of the following:

(a) Add a lOlA gong attachment using 41
type gong. See the section on mainte
nance of B-type ringers.

(b) Use a set equipped with a C4A ringer. A
variety of gongs producing different
frequencies is available. (See Table B.)

(5) Loudness of signal can now be adj usted by
external volume control.

(4) Turn chassis gain control clockwise for
maximum loudness or up to a point just
before crosstalk is heard. Press the receiver
cap against the cheek. If the receiver has a
tendency to howl under these conditions,
turn chassis gain control counterclockwise
until howling is eliminated. Some howling
may be expected when the receiver is not
held against the ear or not otherwise sealed.

(3) Turn external volume control completely
clockwise.

(2) With cover removed, turn chassis gain con
trol completely counterclockwise to obtain
minimum gain. Use KS-6854 screwdriver
or equivalent.

(1) Use input signal comparable to normal
telephone conversation.

(3) Install D9G cord (Fig. 1).

2.08 After completing installation, adjust chassis
gain control on loudspeaker set as follows:

2.09 Additional information can be found in
sections on the 106A and B loudspeaker sets.

Note: Advise customer there is an additional
charge for the above items.

TABLE B

GONGS

3. REMEDIAL MEASURES FOR CUSTOMERS WHO
CANNOT HEAR RINGING SIGNAL

3.01 On all repair visits, make certain that:

(a) Ringing apparatus is in proper adjust
ment.

(b) Ringing apparatus is centrally or other
wise favorably located.

(c) Ringing apparatus is not concealed by
drapes.

Gong
Nominal

Frequency Produced

54A 1280 CPS

55A 1610 CPS

56A 2025 CPS

57A 2555 CPS

58A 3220 CPS

59A 4060 CPS

Note: Even numbered gongs mount on movable arm of
ringer. Odd numbered gongs mount on fixed gong post.

Page 4
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BELL SYSTEM PRACTICES
Plant Series

1. GENERAL

SECTION 500- 150-100
Issue 5, January 1968

AT& TCo Standard

RADIO SIGNAL SUPPRESSION

FOR TELEPHONE SETS

1.05 Telephone set components that may act as
demodulators are:

1.01 This section contains information on the
reduction of radio interference in telephone

sets.

1.02 This section is reissued to:

(a) Add information on telephone sets modified
for radio signal suppression by the local

distributing house.

(b) Delete information on some suppression
devices formerly installed by field personnel.

Since this reissue covers a general revision, arrows
ordinarily used to indicate changes have been
omitted.

1.03 Radio interference frequently occurs where
a radio station transmitter is located near

telephone facilities. Generally the radio signal is
picked up by the wire, which acts as an antenna,
and demodulated (changed to audio frequency) by
nonlinear components, such as varistors, transistors,
and diodes in the telephone set. However
demodulation can also result from corroded
connections and loose terminations.

1.04 Before ordering a telephone set modified
for radio signal suppression check for

the following:

• Speech equalization varistors in networks

• Transistors in amplifiers of some networks
and handsets

• Varistors and transistors in TODCH-TONE®
dials

• Diodes m polarity guards

• Click suppression varistors across receiver
units

• Carbon transmitters

1.06 With the introduction of the 425J and 40l0E
networks, the cause of radio signal demodulation

in networks has effectively been minimized. In
these networks the speech equalization varistors
have been replaced by resistors and a strapping
option which provides speech equalization.

1.07 All telephone sets, excluding coin, will be
available from the local distributing house

modified for radio signal suppression. Modification
will include changing to new type network, where
applicable, and placing bypass capacitors across all
other components that may act as demodulators
as listed in 1.05.

• Corroded connections (inside and outside
plant)

• Loose wire terminations (including set
wiring)

Before ordering a modified telephone
set make sure that demodulation is
not occurring external to the telephone
set (See 1.04).

• Abandoned drop wire still connected to
line

• Inside wire connected but not used.

Installing a modified telephone set on the
customers premises will not be effective if
demodulation is caused by any of the above
conditions.

1.08 Where demodulation is attributed to components
in the telephone set, in addition to changing

to a modified set it is recommended that a 40BA
capacitor be placed at the protector and a 1542A
inductor at the connecting block. The capacitor
will bypass, to ground, radio signals picked up by
the drop wire while the inductor will tend to
attenuate radio signals picked up by the inside
WIre.

© American Telephone and Telegraph Company, 1%8

Printed in U.S.A.
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SECTION 500-150-100

,
1.09 Where an adjunct (TOUCH-TONE) dial forms

a part of the customers equipment and a
modified telephone set is installed for radio
interference reasons, the adjunct dial should also
be replaced by one modified for radio suppression.

(b) 4010E Network (Fig. 2)

• Similar to 425J

• Strapping option consists of "N" and "V"
leads

1.10 Manufacture Discontinued (MD) telephone
sets will not be modified for radio suppression.

Where a telephone set rated MD is encountered,
it should be replaced by an equivalent set in the
current series, modified for radio suppression.

1.11 If possible, arrange for operation of the radio
station during the trouble visit in order that

the effectiveness of corrective measures taken may
be evaluated immediately.

2. IDENTIFICATION

(c) 1542A Inductor (Fig. 3)

• Attenuates RF line current

• Can be substituted for the 42A connecting
block

(d) 40BA Capacitor (Fig. 4)

• Located at protector to bypass RF signals
to ground.

2.01 Suppression Devices
2.02 Telephone Set Modification By Local

Distributing House

(a) 425J Network (Fig. 1)

• Eliminates radio interference by having the
speech equalization varistors replaced by
resistors and a strapping option ("H" and
"J" leads)

(a) Telephone sets, except coin, currently using
the 425- or 40l0-type networks will be

modified as follows:

• Existing network replaced by a 425J or
4010E network, whichever is applicable

• Can be used for rotary or TOUCH-TONE
dial applications

• Contains an equalization network for
TOUCH-TONE dials ("X" Terminal)

• TOUCH-TONE dial will have bypass capacitors
installed across the varistors and transistors
and will also have an additional (red-slate)
lead soldered to the "X" terminal which in
turn connects to the "X" terminal on the
network.

F R R4 P R7 (O-BK)CG) RR F~~A
ICIo Q 415J ~ Q Q

o 9 K
G~~x LI

R2
RI

~ 'CC::::Q Q) C=-~ RR GN

Rr::::::Q Q3R ~G L2

C

B
Ll0"'?JD-- p~€:Q Q)

RVI

G0 ~A
C4

C6~K
L20

(O-BK)4 RED PLATE C5
(y) H R6 R5 X

Fig. 1-425J Network and Schematic
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ISS 5, SECTION 500-150-100

v

GN

RI (O-BK)

R5

R4 PR

R3

RR TI

C

0 LI
B0

G RVI

~O
0 c::tL2 H
0-----tl C6

KlLI

/
RED PLATE

(O-BK)

Fig. 2-4010E Network and Schematic

RING LI NE

1542A
INDUCTOR

,-------,
I RI ~ R I

SET
CORD

RED

TIP

GRD

G

I
I Y

G

y

Fig. 3-1542A Inductor and Schematic

• Bypass capacitors installed across all other
components of the telephone set that may
act as demodulators, such as transmitter
unit, receiver unit, transistors in amplifiers,
polarity guards, etc.

(b) TRIMLINE® telephones will be modified by
having bypass capacitors placed across all

the components in the set that may act as
demodulators.

(c) Modified sets will not be recoded but will
be stamped on the bottom "RF SUPPRESSED

SEE 500-150-100".

2.03 TOUCH-TONE dials and all G-type handsets
will be available from the local distributing

house modified for radio suppression. These will
be used where an adjunct dial must be installed
or where the dial or handset must be replaced for
maintenance reasons.

2.04 Other modified telephone set components
include 241A, 242B, and 277A amplifiers;

D-180191 and D-180229 polarity guard assemblies;
and 694A and B subsets. Modified versions of
additional items will be made available in the future
when they are needed.

Page 3



SECTION 500-150-100

1
TIP

O.25UF O. 25U F

GRD

O.25UF O.25UF

1
RING

3. ORDERING GUIDE

• Capacitor, 40BA

• Inductor 1542A---

Fig. 4-40BA Capacitor and Schematic

4. INSTALLATION

4.01 Telephone Sets Equipped With 425J or
4010E Networks

-49 Gray, -50 Ivory

• Set, Telephone---RF Modified

4i', Set, Telephone, Hand 220A---RF Modified

• Set, Telephone, Hand 1220A---RF Modified

• Set, Telephone, Hand 2220A---RF Modified

Replaceable Components

Dial---(TOUCH-TONE only) RF Modified

Set, Hand G---RF Modified

Page 4

(a) Installed in usual manner

(b) For connections see connection section of
type set modified

(c) Sets are shipped with speech equalization
option leads insulated and stored:

(1) For loops greater than 500 ohms leave
insulated and stored.

(2) For loops 500 ohms or less connect "H"
or "N" (Yellow) and "J" or "V"

(Orange-Black) leads to terminals RR and R,
respectively, on the 425J or 4010E network.
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4.02 Modified TRIM LINE Telephones

(a) Install in usual manner

(b) See Section 502-321-400 for connections

4.03 1542A Inductor (Fig. 5)

(a) Use as connecting block for telephone set
cord.

(b) Locate as near as possible to wall-type sets.

4.04 40BA Capacitor (Fig. 6)

(a) Install near and connect to protector with
as short as possible piece of inside wire.

Fig. 5-Cording Diogicm, 1542A Inductor

(b) Station wires must connect to the capacitor
5. MAINTENANCE

(c) Mounted inside when outside protector is
used

(d) Protector ground must be upgraded to
the best possible ground available.

5.01 Normal maintenance can be performed on
modified telephone sets. Modified TOUCH-TONE

dials and G-type handsets are available from the
local distributing house for maintenance.

Fig. 6-1231 A Protector with 40BA Capacitor Installed

Page 5
5 Pages





BELL SYSTEM PRACTICES
Plant Series

STATION TRANSFORMERS

IDENTIFICATION

1. GENERAL

1.01 This section is reissued to add information
on the 2186A transformer.

1.02 Locate transformers where they will be
accessible for inspection and maintenance.

1.03 Transformers discussed in this section require
a 110- to 125-volt ac power service outlet.

Make sure that the 110- to 12.5-volt
power service outlet is not under
control of a switch.

1.04 To prevent accidental removal, fasten power
cords to the 110- to 125-volt ac outlet with

a power-cord plug-retainer assembly. Fasten plug-in
transformers with a 2A clamp.

2. 393B TRANSFORMER
24C FUSES

SECTION 501-136-100
Issue 3, June 1968

AT& TCo Standard

2.01 The 393B transformer (Fig. 1) is used
primarily as a power supply for lO-volt

lamps in lA, 1A1, and 1A2 key telephone systems.
It is furnished in a metal box with a removable
cover. The box is approximately 8-3/4 inches long,
4-1/4 inches high, and 4 inches deep.

2.02 The 393B transformer is equipped with two
2-amp fuses in parallel and furnishes 9 to

l1-volts ac 2.8 amps. It will handle the load of
seventy-two 51A lamps or equivalent.

Fig. 1-393B Transformer

again at the key equipment with a 2-amp fuse as
shown in Fig. 2.

2.04 Connect the leads from the 393B transformer
to the key equipment as shown in Table A.

2.03 When more than 18 lamps are supplied by
each 2-amp fuse, the leads from the 393B

transformer to the key equipment should be 20
gauge or larger. The battery lead must be fused

l
~

R <

E
The 24-type fuses of later design are
manufactured with a metallic surface
on one side only. When placing these
fuses in the 393B transformer, be sure
the nonmetallic sides of the fuses are
together on the center post (Fig. 1).

3. 2012A TRANSFORMER

3.01 The 2012A transformer (Fig. 3) supersedes
the KS-16184, List 3 transformer.

3.02 The 2012A-42 transformer is rated MD and
is replaced by the 2012A-49 (light olive gray)

and 2012A-50 (ivory).

3.03 The 2012A transformer supplies power for
telephone sets with dial night light feature.

© American Telephone and Telegraph Company, 1968

Printed in U.S.A. Page 1



SECTION 501-136-100

3.05 With 1I5-volts 60 cps applied to the primary
winding, the secondary winding delivers

approximately 7 volts at 0.250 amp.

3.06 Only one dial light or night light may be
connected to a 2012A transformer. See

Table B for wiring limits. A 25-foot mounting
cord is not recommended. The added resistance
of this cord results in decreased illumination.

Do not use 2012A transformer to
power 3A speakerphone systems.

When installing a dial light transformer,
check that telephone protector and/or
signaling ground conductor is connected
to the best ground available as outlined
in section covering protector and
signaling grounds.

3.04 This transformer is self-protecting. A pair
of prongs for the primary terminals is

provided so that the transformer can be mounted
in a standard parallel-blade convenience receptacle.
Screw terminals are provided for secondary winding
in a recess on the same side of apparatus as the
prongs.

1-1---- LAMP FEED 37 - 72

1----+---- LAMP GRD

o 20IA(MD) KTU TERMINALS

D 20IB(MD) AND 20lC KTU TERMINALS

~

~
~
~
~

E3 0 II 6 f--f----- LAMP FEED 1- 36

Fig. 2-201A (MD), 201B (MD) and 201C Key
Telephone Units

TABLE A
4. 20128 TRANSFORMER

TRANSFORMER CONNECTIONS

IF AC SUPPLY CONNECT THE LEADS FROM THE
VOLTAGE IS KEY EQUIP. TO TERM.

110 A and D
115 A and C
120 Band D
125 Band C

4.01 The 2012B-42 transformer is rated MD and
is replaced by the 2012B-49 (light olive gray)

and 2012B-50 (ivory).

4.02 The 2012B transformer (Fig. 4) is primarily
intended to supply power to the 55A or 55B

control unit in 3A speakerphone systems. The
length of wire between the transformer and the
control unit should not exceed 100 feet of standard
inside wire.

Do not use 2012B transformer as a
2012A transformer.

4.03 This transformer is self-protecting. A pair
of prongs for the primary terminals is

provided so that the transformer can be mounted
in a standard parallel-blade convenience receptacle.
Screw terminals are provided for secondary winding
in a recess on the same side of apparatus as the

Fig. 3-2012A Transformer prongs.
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ISS 3, SECTION 501-136-100

TABLE B

MAXIMUM LENGTHS
OF DIAL LIGHTING PAIRS FOR DIAL NIGHT LIGHT TELEPHONE SETS

(INSIDE WIRING CABLE OR JKT WIRE)

TRANSFORMERS

TYPE KS-I 6940, LI KS-16886, L2
2012A

FEATURE TELEPHONE 8 VOLT 6.3 VOLT 6.6 VOLT (Note 3)
SET (Note 11 INote II (Note 2)

MAXIMUM LENGTHS IN FEET INote 4)

500 350 150 300 150
701 350 175 350 250

Home Run Feeder 702 350 175 350 250
Single Tel Set 711 450 250 450 250
1 Dial Light 712 450 250 450 250

~
1702 350 175

I

350

~-I1712 450 250 450 250
--- t------

500 130 50 100
Common Feeder 701 200 100 150

2 Tel Sets 702 200 100 175

I 1 Tel Line 711
I

220 100 175 *
1 Dial Light 712 220 100 175
1 Night Light 1702 200 100 150

1712 220 100 175

500 90 40 60
Common Feeder 701 160 85 130

3 Tel Sets 702 160 85 130
1 Tel Line 711 175 100 160 *
1 Dial Light 712 175 100 160
2 Night Lights 1702 160 85 130

1712 175 100 160

500 120

Common Feeder 701 150
702 1502 Tel Sets
711 175 * * *2 Tel Lines
712 1752 Dial Lights
1702 150
1712 175

Note 1: The KS-16940,L1 transformer is designed to power 30 dial night light telephone sets and is not
recommended for single telephone installations. Do not use common feeder where more than two sets
may be off-hook at the same time. Home runs from each set to the transformer provide best illumina
tion.

Note 2: The KS-16886,L2 transformer is designed to power ten dial night light telephone sets and is not
recommended for single telephone installations. Do not use common feeder where more than one set
may be off-hook at the same time. Home runs from each set to the transformer provide best illumina
tion.

Note 3: The 2012A transformer is designed to power only one dial night telephone set.

Note 4: Lengths may be doubled if pairs for feeder are paraileied.

* Not to be used for this feature.
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SECTION 501-136-100

4.06 The 2A clamp is available in light olive gray
(-49) and ivory (-50).

5. 2075A TRANSFORMER

5.01 The 2075A transformer (Fig. 6) supplies
power (15 to 18 volts) for the 41A dial in

the 660-, 662-, 663-, and 664-type telephone sets.

Fig. 4-20128 Transformer

4.04 With 115-volts 60 cps applied to the primary
winding, the secondary delivers approximately

17 volts at 0.132 amp.

4.05 A 2A clamp should be used to secure the
20l2-type transformer to a standard electrical

service outlet (Fig. 5). The 2A clamp will prevent
the transformer from being accidentally dislodged
from the outlet.

Fig. 5-2A Clamp

Page 4

Fig. 6-2075A Transformer

5.02 The transformer is equipped with an 18-inch
power cord terminated in a 2-pronged plug.

This plug fits a standard parallel-blade convenience
receptacle.

5.03 Keyhole slots are provided at the rear of
the transformer for easy installation. Use

a suitable backboard when mounting on surfaces
requiring backboards.

6. .2186A TRANSFORMER

6.01 The 2186A transformer (Fig. 7) supplies
power for the 700A and 700B subscriber

sets.

6.02 The transformer is protected by an internal
thermal overload safety switch which restores

automatically. It is equipped with a 12-inch power
cord connected to the primary winding. The
secondary winding is terminated in screw terminals
on the iear of the transformer.
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8. KS-16886, LIST 2 TRANSFORMER

7.02 The KS-5714, List 2 transformer supplies
15-volts ac 2.2 amps.

7.03 The KS-5714, List 3 transformer supplies
15-volts ac 1.1 amps.

~.•...............

~

deep, and is arranged for wall mounting. This
transformer is self-protecting and has no fuses.

8.01 The KS-16886, List 2 transformer (Fig. 8)
is primarily intended as the centralized

power supply for multiphone dial light installations
and home interphone systems requiring approximately
6 volts. It is capable of handling up to ten dial
light stations. See Table B for wiring limits.
Additional taps at 10.5, 24, and 25.5 volts are also
provided for other possible uses. This transformer
is self-protecting and has no fuses.

7. KS-5714 TRANSFORMER

Fig. 7-2186A Transformer

6.03 With 117 volts, 60 Hz applied to the primary
winding, the secondary delivers approximately

20 volts at 0.345 amp.

6.05 Attach backboard with appropriate fastening
device depending on the type of mounting

surface .•

6.04 Keyhole slots are provided at the rear of
the transformer for mounting purposes. Use

the backboard furnished with the transformer on
surfaces requiring backboards.

7.01 The KS-5714 transformer is used primarily
to operate bells, buzzers, and lamps on station

systems when the circuits are arranged to supply
this load separately. It is furnished in a metal box
with a removable cover. The box is approximately
8-3/4 inches long, 4-3/8 inches high, and 4 inches

Fig. 8-KS-16886, List 2 Transformer
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SECTION 501-136-100

8.02

is 18
plug.

Over-all dimensions of the transformer are
2-3/4 by 3-3/4 by 2-3/4 inches. Power cord
inches long and terminates in a 2-pronged
Weight is approximately 1-1/2 pounds.

transformer is shipped with movable lead connected
to 6.3-volt tap.

8.03 Keyhole slots provide easy installation. Use
a suitable backboard when mounting on

surfaces requiring backboards.

9. KS-16940, LIST 1 V.R. TRANSFORMER

9.01 The KS-16940, List 1 V.R. transformer
(Fig. 9) is primarily for use as centralized

dial light power source to provide regulated power
for dial lights and night lights on telephones. It
will power 30 dial light telephone sets. This
transformer is self-protecting. See Table B for
maximum lengths of wiring.

Fig. 9-KS-16940, List 1 V.R. Transformer

9.02 Input is provided with a 2-foot 3-eonductor
power cord and plug. The ground prong

of the plug is connected internally to the transformer
case. The output is isolated from the input and
the case and is terminated in two low voltage
terminals on the case.

9.03 Output taps of 6.3 and 8.0 volts are located
on back of cover as shown in Fig. 10. The

Page 6

Fig. 10-Movable Lead Connected to a-volt Tap

9.04 To change connection to 8.0-volt tap:

(1) Remove two screws holding cover to case.

(2) Remove cover.

(3) Change movable lead from 6.3-volt tap to
8.0-volt tap.

9.05 Over-all dimensions of the transformer are
7-5/8 by 2-15/16 by 3-5/8 inches. The weight

is approximately 5-112 pounds.

9.06 Four 1I4-inch holes are provided on the case
for mounting. Use a suitable backboard

for mounting on surfaces requiring backboards.

An adapter is needed to plug power
cord in a standard parallel-blade ac
ouilei.



BELL SYSTEM PRACTICES
Plant Series

1. GENERAL

1.01 This section is reissued to:

SECTION 501·140·102
Issue 6, September 1968

AT&TCo Standard

HANDSET CORDS

IDENTIFICATION

1.02 Table A lists cords, ordering guide, design
features, cords replaced, and intended

uses.

• Add H4BC, H4DE, H4DF, H5AD, and
H5AE cords

• Revise color code of H4DD, H5P, and H6F

• Revise Table A

1.03 When ordering cords, specify desired cord,
color code, and length (Table A).

Example: Cord, H4BL-58, 4 ft

1.04 The second character of coded cords
designates the number of conductors in

the cord.

TABLE A

HANDSET CORDS

ORDERING GUIDE DESIGN FEATURES INTENDED USE

REPLACES

CORD
COLOR LENGTH JACKET SPG. STRT. SPECIAL FEATURES HANDSETS
CODE'

H2A 10" Textile • 1011G

H2B -3 4' • Set end E/W 360A and 1013A
Nylon 360B tool

H2C 10" • 1014A

H3K • 422 NO 1C
6'

1001MH3L -54 Textile • 786

H3N-9 1'6" • H3N-10 322 Tel. set

Set end E/W bushing over F6, AR-3
H3AN 4', 9' Neoprene • H34 andflexible collar F6 CR-3

H3AR 4', 9', 13' • H3AJ-3

1'3", 4' El and F1
H3AS -3 • H3AH-39', 13' Vinyl
H3AT 3' • H3AM-3 FlBR-3

H3AU 2'5" • Armored - stainless steel, H3AP-3 FIK-3flexible hose covering

H4A -54 • lD
3' Textile

H4BC -3 • F2

-3, -50,-51, H4BL-3
H4BL -52, -56, -58 4', 9' • Replaces GlDR

-59, -60, -61, Vinyl H4BK-3 G2CR
-62, -64

H4BM 4' • One end E/W connector G5FR

H4BN • G1BR

H4tlP
-3 3' Neoprene

F2ER• I I

H4BU 4' • H4T-9, H4W F2B

© American Telephone and Telegraph Company, 1968
Printed in U.S.A. Page 1



SECTION 501-140-102

TABLE A (Cont)

HANDSET CORDS

ORDERING GUIDE DESIGN FEATURES INTENDED USE

REPLACES

CORD
COLOR LENGTH JACKET SPG. STRT. SPECIAL FEATURES HANDSETS
CODE'

H4L-9, H4AL E2B, E2C,
H4BW • H4AN F3K, F3L,

4', 9', 13' F3M, F3V

H4BY • H4N, H4AM E2A, E4A
F3S

H4CA • H4U, H4Y F2A

H4CB
4'

Vinyl H4AD-9 F2B•
H4CC 4', 7' • H4AC-9 E2B, E2C,

F3H

I

I No. 102A key
H4CD 7' • H4AG Equip. E/W

attendant
I handset

H4CE 8' • H4AP F2D

H4CF 4' Neoprene • Set end E/W bushing over H4BE F6BRflexible collar

-3, -50, -51, I-52, -53, -54, H4BH-3H4CJ -56, -58, -59, • H4BR-60, -61, -62, 4'
-64 9' Vinyl G3AR

-3, -50, -51, 13'

H4CL -53, -54, -56, • H4BG-58, -59, -60,
-61, -62

H4CM 7' • H4BL-3 G2CR

H4CN
-3

H4BT-3 F2ERe
3'

H4BSH4CP -3, -51, -60 • G3FR

H4CS -3 1'2" • G1J

-3, -50, -51,

H4CT -53, -54, -56, 4', 13' 4'-G6AR
-58, -59, -60, • 13'-G10B
-61, -62, -64,

H4CU -51, -58, -60, 4', 9' • G3L-61 Vinyl

H4CW -52, -61 3' • G3M

H4CY 2'5" • Armored - stainless steel, G3P
-3

H4DA 4'6" • flexible hose covering H4CG G3R

-3, -50, -51,
220A, 1220A,H4DB -53, -54, -56, 5'6", Each end E/W push-in

-58, -59, -60, 9', 13' • lock plug 2220B, G12A
-61, -62, -64

-3, -51, -53,

H4DD -56, -58, -59, 4', 13' • One end E/W plug G10D-60, -61, -62,
-64

No. 2C and
H4DE 6' Nylon • One end E/W push-in lock No. 3C cord

-61 plug reel

H4DF 3'6" Vinyl • I r"fart I
H5E -54 5' Textile • F3AAW I

Page 2



TABLE A (Cont)

HANDSET CORDS

ISS 6, SECTION 501-140-102

ORDERING GUIDE DESIGN FEATURES INTENDED USE

REPLACES

CORD
COLOR

LENGTH JACKET SPG. STRT. SPECIAL FEATURES
HANDSETS

CODE*

-3, -50, -51,
-52, -53, -54,

H5P -55, -56, -58, 4' • G2ER
-59, -60, -61,

-62, -64 Vinyl

H5R 4' • H5C "3P

H5S 7' • H5J F3

H5T 5' • H5D-H5K F3WW
F3ADW

No.8
H5U -3 • One shielded conductor announcement

4'
system

Textile One shielded conductor- No.9
H5W • one end E/W plug announcement

system

H5Y 3'6" • One end E/W plug G5NR

-3, -50, -51,

H5AA -53, -54, -56, 5'6" Vinyl .. Each end E/W push-in lock 220A, 1220A, I
-58, -59, -60, g:, 13' plug 2220B
-61, -62, -64

H5AB -3 4' • G5AR

-3, -51, -56, 5'6"
Handset end E/W push-inH5AC -58, -59, -60, 9' •

-61, -62, -64 13' lock plug
220 A

1220A

Vinyl
Each end E/W push-in 2220B

H5AD -3, -50, -51, • plug, handset end has neon
-53, -54, -56, 5'6"

glow lamp in plug grommet
-58, -59, -60,
-61, -62, -64, Handset end E/W push-in

H5AE • plug. neon glow lamp in G12A
plug grommet

H6A -54 5' • One end E/W plug and F3AW
Textile connector

H6B 3'4" • H5M G2B

H6C
-3

• G2BR

-3, -50, -51, 4', 9',

H6E -53, -56, -58, 13' G5KR-59, -60, -61, •
-62, -64

-3, -51, -53,
Vinyl

H6F -56, -58, -59, 4', 13' • H6F
-60, -61, -62, GI0C

-64

* (-3) Black
(-50) Ivory
(-51) Green
(-52) Gray

(-53) Red
(-54) Brown
(-55) Beige
(-56) Yellow

(-58) White
(-59) Rose Pink
(-60) Light Beige
(-61) Light Gray

(-62) Aqua Blue
(-64) Turquoise

Page 3
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BELL SYSTEM PRACTICES
Plant Series

1. GENERAL

STATION DIALS

5, 6, 7, AND 8 TYPES

IDENTIFICATION AND MAINTENANCE

2. IDENTIFICATION

5M-3 Dial

SECTION 501-162- 100
Issue 8, December 1968

AT&TCo Standard

1.01 This section is reissued to:

• Add 8R.-58 and 88-52 dials.

• Delete 8H dial.

• Add P-llE007 plastic fingerwheel as
replacement for P-19B524 fingerwheel.

• Delete Table C.

FINGERWHEEL

2.01 Intended for use with 5300-type telephone
sets. See Fig. 1 and Table A for assembly

of parts, and Fig. 2 for schematic.

2.02 The 164A number plate (Fig. 3) is intended
for general station use with 5- and 6-type

dials. (See Table B for other number plates available
for use with 5- or 6-type dials.)

6-Type Dials

2.03 See Tables C and D and Fig. 4 for usage
and assembly of parts.

FINGERWHEEL
NUT~

FINGER
WHEEL
WASHER

FRONT VIEW

NUMBER
PLATE

FINGER
STOP

NUMBER-PLATE
CLAMPING RING

DIAL
MOUNTING

HOLE

y

REAR VIEW

DIAL
MOUNTING

HOLE

R

BB

BK

DIAL
MOUNTING HOLE

Fig. 1-5M-3 Dial

© American Telephone and Telegraph Company. 1968

Printed in U.S.A. Page 1



SECTION SO 1-162-100

TABLE A

ASSEMBLY OF PARTS FOR 5M·3 DIAL

DIAL NUMBER CARD HOLDER FINGER· CLAMP FINGERWHEEl FINGERWHEEL DIAL
TYPE PLATE ASSEMBLY WHEEL PLATE WASHER NUT MTG SCREW

P-llE007* P-llE206
5M-3 164C-3 P-459447 P-153996 P-131556

P-298106 P-153971

4. *Plastic

y C/)_ , / :~~;~'"
--------., I

BK

BB 01-------------<<>-r
I
;
I

R 01-----------~

w0-------1
FIG. 2

Fig. 2 - 5M-3 Dial Contact Schematic

UNIVERSAL DIAL NUMBER PLATE
164A

Fig. 3 - 164A Number Plate

TABLE B

NUMBER PLATES FOR 5- AND 6-TYPE DIALS

CODE NUMERALS I LETTERS USE

\

With 56A (MD) dial adapter and 5-type dial on coin
147B

J
collectors. Also used on 320- and 325-type (MD) tele-

I

phone sets.
-- -_._--

158B-3 Red Black
158B-51

I

With 63A dial adapter and 6-type dial on coin

158B-60 collectors

164A
I -- 5- and 6-type dials

164B
---_._._~

164C-3 Numerals and letters 5- and 6-type dials in 5300-type telephone sets

omitted
----_._-~~~_._---~----

164D 6L, M, and N dials

Page 2



FINGERWHEEL

FRONT VIEW

NUMBER
PLATE

FINGERWHEEL
WASHER

P-41C671
CLAMPING-RING
MOUNTING SCREW

ISS 8, SECTION 501-162-100

P-20A133
PLASTIC COVER

P-12A183
COVER
MOUNTING
SCREW

REAR VIEW

Fig. 4 - 6-Type Dial

TABLE C

USE OF 6-TYPE DIALS

DIAL SCHEMATIC PULSES
USE

TYPE FIG. PER SECOND

6A-3 Subscriber stations. Also part of 1011G handset.
--

6C-3
Coin collectors with a 158B number plate and a 63A
dial adapter.

-~

6D-3 5B 211MR-3 and 212MR-3 hand telephone sets.
.-------------~----

6D-41 10 751A apparatus unit (MD)
-- _._-----_ .._--- _._-----

6D-61 212LRW-61 hand telephone set

6E PBX and central office switchboards
--~----------

6E-41 520 PBX, emergency reporting system
-----_._._.--- -- --

6F 5A
PBX and central office switchboards arranged for
high-speed dialing.

20
'_00 ____00_____________________________ •____

6F-43 608A PBX
____________n_ -"._--- . -------'-----_. - .' ...._--

6G 555-type PBX
5B - -- -----_.~

6H-3 5300-type telephone sets
- - ._._---_.-._,-',.'_._"- 00 __-- __--._._--

6J-3 10 211PR-3 hand telephone sets

5C
e------- -'.---~.-'----'------'-----.- -- ...._-

6J-41 750F apparatus unit I
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SECTION 501-162·100

TABLE C (Cont)

USE OF 6·TYPE DIALS

DIAL SCHEMATIC PULSES i USE
TYPE FIG. PER SECOND I

6K-11 112A key equipment in SAGE systems
5C

6L-41 600-type telephone sets

6M-3 223-, and 233-type (MD) coin collectors
5B

6N-3 610-tvpe telephone sets for 756 PBX

6P-43 10 i 608A PBX

5A ,TC8AN/COPAN networks at U.S. Air Force instal-
6P-45 lations

6R-3 5B PBX and ordel' turrets

68-3 5C 525B telephone set

TABLE 0

ASSEMBLY OF PARTS FOR 6-TYPE DIALS

DIAL

I
NUMBER CLAMP FINGERWHEEL

CARD i CARD CARD
TYPE PLATE PLATE HOLDER ASSEMBLY: RETAINER GROUP SUPPORT

,
I

I6A-3 164A l
I IP-349543 P-298106 !

I6C-3 164B

~
.-~~-- -

6D-3 P-llE206 P-llE007* P-llE006
d __

6D-41 P-llC079 P-43A457

--P-298106 I
---.-

I6D-61 P-llE206 P-llE007* P-llEOO6
----- .._ ....- ._- f-- ..~-~~---

6E P-349543
_ .. -- - - -- -,-_._--_.__._-~- -----------·---·-'~·~-·----1

6E-41 164A P-llE206 P-llEOO7* : P-llEOO6I

6F P-349543 P-298106 -i
i

!-----------4
6F-43 I P-llE206 P-llEOO7* P-llEOO6i

i
___________n ___ ,

.
6G

i
I
I

_. __._----~_ ..._---_ .._~._------- --
I

164C-3 P-349543 P-2981066H-3 ~
---------~-

6,T -3 i

164A ---_._._._-- ---_._._-"-- -1

6,T-41 I
r-- T------·· - P-llC079 P-43A457

6K-41 I 164B
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ISS 8, SECTION 501-162-100

TABLE D (Cont)

ASSEMBLY OF PARTS FOR 6-TYPE DIALS

6S-3

DIAL

I
NUMBER [ CLAMP

FING~RWHEEL
CARD CARD I

CARD
TYPE PLATE i PLATE HOLDER ASSEMBLY RETAINER GROUP SUPPORT

6L-41

I

I

I

6M-3 164D

I

I

I
i

6N-3 P-llE206 P-llEOOT:' , P-ll EOO6
I

I
- ,~ i

6P-43
I
i

6P-45 164A I
-----

6R-3
P-349543 I P-298106,,-, .- . ~.~

"'Plastic +-

Note: P-12A937 clamping ring, P-459447 fingerwheel washer and P-153996 fingerwheel nut is part
of above dials.

PULSE PULSE PULSE

/ CONTACTS / CONTACTS / CONTACTS

rn nrrn n[1 r1
y B R GN W Y BK BK R BB W G BL BK R BB W

A B C

1::- 5 6..Type Dial Contact Schematics (See Tab!e C)'1::11"

7-Type Dials 8-Type Dials

2.04 See Tables E and F and Fig. 6 for usage
and assembly of parts.

2.05 See Tables G and H and Fig. 8 for use and
assembly of parts and Table I for number

plates.

Page 5



SECTION 501-162-100

FINGERWHEEL
WASHER

FRONT VIEW

FINGERWHEEL

~'<;'-

P-174053
NUMBER-PLATE
MOUNT I NG SCREW

FINGER WHEEL
NUT

P-347547
FINGER- STOP

NUMBER
PLATE

P-339788
FINGER-STOP

MOUNTING
SCREW

P -19 A5~9_"'4~iiiiiiiiiti.-jiiIIII~ P -12 A18 3

PLASTIC COVER
COVER MOUNTING

SCREW

REAR VIEW

Fig. 6 - 7-Type Dial

TABLE E

USE OF 7-TYPE DIALS

DIAL SCHEMATIC PULSES USETYPE FIG. PER SECOND

7A-3 (MD) General station
-- -

7C-* (MD) 7A General station with color

7D-3 (MD) Replaces 7A

7E-3 (MD) 7C Speakerphone, lA and 1A1 key systems
-- --

7F-3 7B Air Defense Warning System (CADW)
-- 10 --

7G-3 (MD) 532-, 533-, 535-, and 536-type (MD) telephone sets
-~_ .._-_._---------_._---~-

7H-* (MD) Same as 7G-3; use on color sets
--~~-----'- -

7J-* (MD) 7C Same as 7H
-------._.~_.,-_.- ---------

7K-3 (MD) Modular telephone panels

7L-3 (MD) 691A-3 subscriber set

* Available in standard colors.
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ISS 8, SECTION 501-162-100

TABLE F

ASSEMBLY OF PARTS FOR 7-TYPE DIALS

I

I
DIAL NUMBER CLAMP I FINGERWHEEL FINGERWHEEL RING
TYPE PLATE PLATE ) FINGERWHEEL

WASHER NUT ASSEMBLY

7A-3 (l\1D) P-3-i97G5 P-347300
P-IIE206 P-llEOO7-;

7C-':' (MD) P-80AV' P-17A422

7D-3 (MD)
P-80A403 P-3!i9G43

7E-3 (MD)

I

P-847300
- -~---

.---~---~~- ~--

7F-3 P-344918 P-314917 P-4G9H7 P-IG3:l!l6

7G-3 (MD) P-80A403 P-849fd3 I
-- ----f---~-----~~--

'7TT ::: 1i\~T"\\
I rr- \ lVUJ J IP-80A4- .;,

7J- ';' (1'1 D) P-l1E206 P-llEOO7-;- P-17A122
--

7K-3 (MD) P-81H503
-'-'-'-"~---'--

7L-3 (MD) P-83A203 P-349543 P-:i47300

'" Available In standard colors.
-i-Plastic

A

,--

G

BL r
w

w 1
/

~

PULSE
CONTACTS

OFF-NORMAL
CONTACTS

G

BL

B

PULSE
CONTACTS

G n
BL ! r
w

w 1
y

y 1
'---

c

PULSE
CONTACTS

OFF-NORMAL
CONTACTS

OFF-NORMAL
CONTACTS

Fig. 7 - 7-Type Dial Contact Schematics (See Table E)
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SECTION 501-162-100

FINGERWHEEL

Fig. 8 - 8-Type Dial

TABLE G

USE OF 8·TYPE DIALS

DIAL SCHEMATIC PULSES USETYPE FIG. PER SECOND

8A 9A 701-type (MD) telephone sets

8B
102A key equipment at FAA installations, 112A key

9B
equipment at NORAD installations

8C-58 600-type telephone sets

8E-52 1A1 coin telephone sets
10

8E-61
llA and llB apparatus units for 200, 400, and 600

9A
8F

series data sets

8G 32A, 33A, or 35A teletypewriter

8J
ll-type apparatus units for data set 202C and data
auxiliary set 804A2

9B

8K-58 20
Telephone consoles in 1A and 2A telephone answering
service systems

8L-58 9A 3C and 4B telephone consoles

8M-52 9C 235G-67A coin collector

8P-58 9B 10 14A1- and 15A1-type telephone consoles

8R-58 9A 830AIM and 851AIM telephone sets

88-52 9B K8-20280 conference booth
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TABLE H

ASSEMBLY OF PARTS FOR 8·TYPE DIALS

ISS 8, SECTION 501-162-100

DIAL NUMBER CLAMP
FINGERWHEEL

INDEX FINGERWHEEL
TYPE PLATE PLATE RING NUT

8A
P-llE295 P-llEOO7 P-12E059

8B

8C-58 P-81K158

8E-52 P-83B352 P-83B252
P-21F299

8E-61 P-83B361 P-83B261

8F P-15E831 P-12E059

Q0 P~24E565 P-llE291 P-44E959uU'

8J P-15E831 P-12E059

8K-58 P-81K158 P-llEOO7

8L-58 P-83B958

81\11-52 P-83B352 I P-83B252
!

8P-58
P-81K158

8R-58

88-52 P-83B352 P-21F299 P-83B252

TABLE I

NUMBER PLATES FOR 8-TYPE DIALS

NUMBER I BACKGROUND COLOR OF
!

COLOR
PLATE COLOR NUMBERS OR DOTS

I
OF LETTERS

I

P-llE295 l__ Brow~H l_Br~~~
-------- --

P-81K158 I
I

Black I Black
.------------- I White --------_..- --- t----- ------ --- --

P-15E831 Gray i Gray
f--- -- -------+--------------

P-83B958 Black ____J
-- --- --

P-83B352 Oxford Gray White
f---- 1-- --

P-83B361 Light Gray Oxford Gray
-_.. _----- ------- 1--------

P-24E565 Gray White
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SECTION 501-162-100

A

r--

(BLl

(BLl [G] 1
(Wl

(Wl i
L--

PULSE

OFF
NORMAL

r--

(BLl

(BLI [G] 1
(V)

(V) t l
I

(WI I

/

t, (W)

/

'--

B

PULSE

OFF
NORMAL

r--

(BLl

(BLI [G] 1
(Y)

(Vl 1
/

I(W)

(W) i
/

~

c

PULSE

OFF
NORMAL

( ) INDICATES CURRENT COLOR CODE

[] INDICATES MD COLOR

Fig. 9-8-Type Diai Contact Schematics (See Table G)

3. MAINTENANCE

General

3.01 Only items listed in the identification section
shall be replaced in the field.

3.02 Dial should operate smoothly without slipping
or skipping pulses. It should not require

excessive windup force nor stop on slow return.

• Check by operating dial several times.

• Replace dial if it fails to meet requirements
in 3.02 or if wrong numbers are suspected.

3.03 Cardholder tabs on underside of the fingerwheel
should clear the number plate clamping ring.

Remove cardholder from fingerwheel to readjust
tabs.

3.04 The number plate should not be marred or
the enamel chipped. The characters should

be clearly legible.

• Clean dirty number plate with damp KS-2423
cloth.

• Replace broken number plates rather than
replace the dial.

3.05 Parts of the dial shall not be broken or
missing. (A broken buffer spring on a 5-type

dial is permissable, Fig. 10.)

Page 10

Fig. 10-5-Type Dial Showing Buffer Spring and
Metal Guard

• Missing screws, washers, and eyelets should
be replaced.

• All mounting screws should be m place and
tight.

• Unused terminal screws should be securely
tightened.

• Replace screws having stripped threads.



• Replace dial if dial case hole threads are
stripped.

3.06 The finger stop should not be loose or
distorted. With the dial in its unoperated

position the finger stop shall not cover any portion
of the "0" hole of the fingerwheel on the 5-type
dial and not more than 3/64-inch on the 6-, 7-,
and 8-type dials.

3.07 Cord tip terminations of the dial should be
tightly clamped by their associated screws

and not touching any other metal parts or adjacent
cord tips.

Dial Straps

3.08 When 5- or 6-type dials are used in station
circuits where the R spring is not normally

required, it is necessary to strap dial terminals
Rand BB with P-290076 dial straps as shown in
Fig. 11.

ISS 8/ SECTION 501-162-100

3.11 On rundown of the dial the shunt contacts
should not open until the last pulse is

completed.

3.12 If above requirements are not met, replace
the dial.

Dial Speed Test

3.13 In central offices equipped with automatic
dial test equipment, test dial speed in the

following manner:

(1) Obtain dial tone.

(2) Dial code number for dial speed test.

(3) After dial tone is heard again, dial one of
the following digits:

• Digit number 2 (test for 8 to 11 pulses per
second)

P-290076 STRAP OFF-NORMAL CONTACTS

PULSE CONTACTS

• Digit number 3 (readjust, test for 9.5 to
10.5 pulses per second).

(4) Listen for dial tone again, dial digit O. One
of the following audible signals will indicate

how the dial meets the requirements of the test:

~ Ringing induction-dial speed satisfactory

• Rapidly interrupted dial tone-dial speed
fast

• Slowly interrupted dial tone-dial speed
slow

ft
lll < The 20-pulse-per-second dial, or so-called

e ~ high-speed dial, should not be used
on customer station equipment. See
2.03 and 2.05.

Fig. II-Use of Dial Straps

Dial Contact Requirements

3.09 Contacts which test open should be cleaned
by burnishing with a 265C tool.

3.10 Off-normal contacts should not move until
the fingerwheel has moved at least 1/16 inch.

3.14 If dial test circuits are not available, be
guided by local instructions for testing dial

speed.

Dial Speed Adjustments (5-Type Dial)

3.15 The speed of the 5-type dial shall be within
a minimum of 8 and maximum of 11 pulses

per second. If the requirement is not met, adjust
to a minimum of 9-1/2 or to a maximum of 10-1/2
pulses per second.

Page 11



SECTION 501-162-100

(a) Use a 260 tool to adjust the speed as follows:

(1) Place 260 tool on dial governor (Fig. 12)
to hold the movable parts.

(2) Loosen governor adjusting screw enough
to permit movement of the adjusting arm.

(3) Move adjusting arm toward F (to increase
speed) or toward S (to reduce speed),

gauging the amount of movement by the
adjusting marks (Fig. 12).

(4) Tighten adjusting screw and remove tool.

3.18 Clearance between edge of fingerwheel and
finger stop at all points when 0 is dialed

shall be 1/64-inch minimum. Inspect visually.

3.19 Dials on which fingerwheels have been
replaced and which still do not meet the

above clearance requirements shall be replaced.
These dials probably have bent shafts.

3.20 If the fingerwheel is removed for any reason,
fingerwheel washer P-459447 (if not already

present) shall be placed between the fingerwheel
and the fingerwhee! nut, (Fig. 13) except when a
plastic fingerwheel is used on 5-type dial.

(5) With receiver on-hook, dial 0 and visually
determine if desired change in speed has

been realized. If Central Office is equipped
with automatic dial test equipment, see 3.13.

(6) Replace dial if speed cannot be adjusted
to meet requirements.

3.21 If the fingerwheel is removed from a 6- or
7-type dial of early manufacture, install a

P-12A951 hub retainer (Fig. 13) to prevent the
motor spring and hub assembly from jumping out
of its proper position. (Replace dial if this occurs.)
Dials of later manufacture (identified by a black
finish fingerwheel nut) have either been equipped
with a retainer or the hub has been staked on
the shaft.

Fig. 12-Dial Governor With 260 Tool in Place

Fingerwheel

3.16 The speed of 6-, 7-, and 8-type dials is not
adjustable and the dial should be replaced

when speed requirements are not met. (4) Place fingerwheel over clamp with 0 hole
directly on digit 9, making sure fingerwheel

depressions are properly positioned on prongs
of clamp plate, as shown in Fig. 16 (A).

(2) Place finger wheel washer and nut on hub
and tighten (omit spring washer on 5-type

dial).

(3) Place station number card in fingerwheel
between window and card support.

(1) With dial in normal position, place fingerwheel
clamp on dial hub so that spring portion is

near digit 9 on number plate, as shown in
Fig. 15.

Plastic Fingerwheel

3.22 Install as follows:

Note: tWhen replacing a P-19B524 fingerwheel
with a P-llE007 fingerwheel, the finger stop
must be bent upward to clear the fingerwheel
(Fig. 14) .•

GOVERNOR
WEIGHT SUPPORT

ADJUSTING
MARKS

ADJUSTI NG SCREW

3.17 The fingerwheel shall not wobble in excess
of 1116-inch at its outside edge throughout

its full travel. Inspect visually.

(5) Rotate fingerwheel in counterclockwise
direction until clamp spring snaps into notch

on underside of fingerwheel, as shown in Fig. 16
{P\
\~!.
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FINGERWHEEL~
WASHER FINGERWHEEL NUT
P-459447~ P-153996

~
HUB
RETAINER
P-12A951

FI NG ERWH EEL

o=========~__-J;I:::========::D_-- SPR ING

ro------- SHAFT

Fig. 13-Dial Hub Retainer and Spring Washer

(3) When clamp spring releases, remove
fingerwheel and dial will return to normal.

(a) To change the number plate, remove the
card holder fingerwheel nut, washer,

fingerwheel, and number-plate clamping ring.

(b) When replacing clamping ring over number
plate, first insert a prong of clamping ring

into lower slot in number plate, and then force
the other two prongs into remaining slots.

3.24 5-Type Dial:

Number Plates

(2) Insert KS-16750, List 2 releaser into small
hole located in edge of raised center of

fingerwheel, as shown in Fig. 17 and push down
to disengage the fingerwheel clamp spring.
Continue to rotate the fingerwheel in a clockwise
direction.

Fig. 14-7-Type Dial With P-l1 E007 Fingerwheel
Installed ~

3.23 Remove as follows:

(1) Rotate fingerwheel m clockwise direction as
far as possible.

(c) The 164C-;) number plate used with 5M or
6H dial helps to simulate 7-type dial when

Page 13



SECTION 501- 162-100

Fig. 15-Clamp Plates Mounted on Dials

used on 5300 and 5400 series telephone set, as
shown in Fig. 18.

8

Fig. 16-Replacing Plastic Fingerwheels P-131556
DIAL MOUNTING
SCREW------,

P-335688 SCREW 7/16 IN
NO.6 SELF - TAPPING

P-18A974 NUMBER RING

fig. 17-Removing Plastic Fingerwheel

Page 14

Fig. 18-6H Dial and P-18A974 Number Ring

3.25 6-Type Dial:

(a) To remove number plate on a dial with a
metal fingerwheel, remove the card holder,

fingerwheel nut, fingerwheel (see 3.23 for plastic
fingerwheel), and two exposed screws.



(b) To replace number plate, reverse above
procedures.

3.26 7-Type Dial:

(a) To remove the number plate on dial with
metal fingerwheel, remove the cardholder,

frame, fingerwheel nut, washer, fingerwheel,
finger stop, and two P-174053 BHM shoulder-type
special screws.

(b) To remove number plate on a dial with a
plastic fingerwheel, follow the sequence in

Fig. 17, 19, 20, and 21.

(c) To replace number plate, reverse above
procedures.

Note: Reuse ring assembly from old number
plate.

LOOSEN FINGER
STOP SCREW

Fig. 19-Removing Finger Stop

ISS 8, SECTION 501-162-100

Fig. 20-Removing Nut, Washer, and Clamp Plate

3.27 8-Type Dial:

(a) To remove number plate:

(1) Remove plastic fingerwheel (see 3.23).

(2) Remove lock ring by rotating ring
counterclockwise until it is free (Fig. 22).

Then raise ring until it is just under clamp
plate and slide toward rear of dial (Fig. 23)
until upper end of ring can be lifted over
clamp plate. Slide ring toward front of dial
and remove.

(3) Lift number plate off dial.

(4) Before placing new number plate on the
dial, wipe face of light shield clean.

(b) To replace number plate, reverse above
procedures.
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Fig. 21-Removing Number Plate Screws

(c) When changing from one color to another,
the index ring must also be changed. See

Table H for piece part information.

Adjustments To Prevent Mechanical Noise-6- and
7-Type Dials

3.28 In 6- or 7-type dials, the motor gear meshes
with the intermediate gear on the governor

gear train assembly (Fig. 24).

3.29 Excessive noise, binding, or lockup may be
caused by:

• Too much backlash (loose mesh)

• Too little backlash (tight mesh).

3.30 For proper operation of dials, a slight
perceptible backlash is required.

3.31 To get the "feel" of the gears, dial a series
of zeros. Keep the finger in fingerwheel

hole so that improper mesh can be felt either on
wind-up or run-down.

Page 16

LOCK RING

Fig. 22-8-Type Dial, Fingerwheel Removed to Show
lock Ring

Fig. 23-Lock Ring in Extreme Forward Position for
Removal

3.32 For a more positive blacklash test, proceed
as follows:

(1) Remove housing from set.



GEAR TRAIN
ASSEMBLY

INTERMEDIATE
GEAR

Fig. 24-7-Type Dial Gear Mesh

(2) Remove dial from dial mounting (Fig. 25).
It is not necessary to disconnect spade tip

conductors.

(3) Remove the dust cover from dial (Fig. 26).

ft
"R < After dust cover is removed,. do not

o 1 touch dial contacts or governor. These
two assemblies are carefully adjusted
at the factory. Any distortion will
change the percent break in pulsing
contacts or speed of governor.

(4) Grasp rim of fingerwheel with thumb and
fingers. Rotate fingerwheel about 1 inch

and hold in this position.

(5) Hold intermediate gear immobile with index
finger of other hand (Fig. 27).

(6) Very gently rotate fingerwheel back and
forth just enough to feel any backlash.

(7) Rotate fingerwheel to about 3/4 distance of
its travel. Repeat steps (4), (5), and (6),

3.33 To adjust gear mesh:

(1) Loosen screw A (Fig. 28) just enough to
allow the elongated slot in the gear train

assembly to be moved.

ISS 8, SECTION 501-162-100

DUST COVER MTG SCREWS

Fig. 25-7-Type Dial Removed From Set

(2) To tighten gear mesh, place screwdriver
blade between raised detail on frame and

gear train assembly (Fig. 28). Twist blade
enough to slightly move the assembly. Test dial
each time the assembly is moved using methods
described in steps (4) through (7) in 3.32.

(3) To loosen gear mesh, place screwdriver
blade between contact spring-block mounting

support and gear train assembly (Fig. 29). Twist
blade enough to slightly move the assembly.
Test dial each time the assembly is moved using
methods described in steps (4) through (7) in
3.32.

(4) Tighten screw A when adjustment is completed.

(5) Dial a series of zeros to test dial.

(6) If dial still does not operate properly,
reassemble dust cover and replace dial.

(7) If dial operates properly, replace dust cover.

(8) Reassemble dial.
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SCREW .6..
BLOCK MOUNTING

SUPPORT

\
ELONGATED SLOT

GOVERNOR

RAISED DETAIL
ON FRAME

DUST

Fig. 26-7-Type Dial, Dust Cover Removed

Fig. 27-Holding Intermediate Gear Immobile

SCREW A

MOVE THIS DIRECTION
TO TIGHTEN GEAR MESH

Fig. 28-Using Screwdriver to Tighten Gear Mesh
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MOVE THIS DIRECTION
TO LOOSEN GEAR MESH

Fig. 29-Using Screwdriver to Loosen Gear Mesh

ISS 8, SECTION 501- 162- 100
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BELL SYSTEM PRACTICES
Plant Series

STATION DIALS

9-TYPE

IDENTIFICATION AND MAINTENANCE

ADDENDUM 501-162-101
Issue 1, November 1968

AT&TCo Standard

1. GENERAL

1.001 This addendum supplements Section
501-162-101, Issue 5.

1.002 This addendum is issued to add information
on Low Torque Dials for the handicapped.

The following change applies to Part 1. of this
section:

(a) 1.02--added

1.02 A low torque dial is available for use by
handicapped persons. The dial is the same

as the standard 9-type dial except the motor spring
preturns have been reduced to provide minimal
torque. It may be obtained by adding "Low Torque
Dial" to the ordering information for the standard
9-type dial.

© American Telephone and Telegraph Company. 1968

Printed in U.S.A.
Page 1
1 Page
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BELL SYSTEM PRACTICES
Plant Series

STATION DIALS

9-TYPE

IDENTIFICATION AND MAINTENANCE

SECTION 501-162-101
Issue 5, December 1967

AT&TCo Standard

Fig. 1 - 9-Type Dial, Front View

Fig. 2 - 9-Type Dial, Rear View

1. GENERAL

1.01 This section is reissued to:

• Revise illustrations

• Revise text

2. PURPOSE

To provide a direct replacement for 7-type
dials.

3. ORDERING GUIDE

• Refer to Table A for components

TABLE A*

COMPONENT ORDERING GUIDE

REPLACEABLE DIAL

COMPONENTS 9C 9H 9K 9L 9M 9N 9P

Cov~r, Plastic P-llE300 P-llE300 P-llE300 P-llE300 P-llE300 P-21F157 P-llE300
Plate, Clamp P-44E348 P-44E348 P-44E348 P-44E348 P-44E348 P-44E348 P-44E348
Plate, Number P-82D400t P-82D400t P-82D500t P-82D600t P-82D400t P-83D400t P-82D400t
Stop, Finger P-44E351 P-44E351 P-44E351 P-44E351 P-44E351 P-44E351 P-44E351
Wheel, Finger P-llEOO7 P-llEOO7 P-llEOO7 P-llEOO7 P-llEOO7 P-llEOO7 P-llEOO7

*Refer to Table B for color selection.
t Add suffix for desired color.

© American Telephone and Telephone Company, 1967
Printed in U.S.A. Page 1



SECTION 501·162·101

4. COLOR

TABLE B

COLOR ORDERING GUIDE*

DIAL
COLOR --~ --

9C- 9H- 9K- 9L- 9M- 9N- 9P-

Black -03 • • • • • • •
f---=-----u---~--- -~--~~--

Ivory -50 • •
r--c

-51Moss Green • •
f-

Red -53
~--

• •
Pastel yerlow~~-=-56 • •

~hite ~58
--

• • • •
-Rose -Pink -59

--

• •
-U~Belge -60

-----------

• •
f-~-~-

-61
._----

Lt. Gray • • •
f------_----~- --- ~

Aqua Blue -62 • •
Turquoise -64

~~.- ._-------

• •
*Refer to Section 500-120-100 for promoted colors.

5. APPLICATION

TABLE C

DIAL
SCHEMATIC PULSES

REPLACES USE
FIG. PER SECOND

General station sets.
With colored sets or

9C 3A 10 7A, 7C, 7D illuminated dial sets
designed for 2-post
mounting.

1--- -~---- ~ - - - ---.~~ .- ------- --------------- ------~---------------_.-

Has two pair of 0«:-- -
normal contacts de-
signed for speaker-

9H 3B 10 7E, 7G, 7H phone systems. Also
used on 532-, 533-,
535-, and 536-type
telephone sets.

--_.._----_._----------~ --- ------------f-------~--- --Mod tiYartefe-pl1one
-----

9K 3B 10 7K
panels

---~-------~- ---- ~-----

9L 3B 10 7L
Data set lOlA. 691A
subscriber set.

91\1: 3A 10 - 525-type telephone sets.
~~-~

568N telephone set.

b- 3B 10 - 817Al data auxiliary
set.

9P 3C 10 - 529B telephone set.
I I !

Page 2
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[G] (BLl

(w)
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(w)

~ [G] (BLl

[G] (Bl)
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(wl

I
/

OFF-NORMAL
CONTACTS

PULSE
CONTACTS

( Yl

~
L- .v

OFF-NORMAL
CONTACTS

-,
PULSE

CONTACTS

(Yl

(Yl

v
OFF- NORMAL

CON TACTS

PULSE
CONTACTS

A B c
( ) INDICATES CURRENT COLOR CODE

[] INDICATES MD COLOR CODE

Fig. 3 - Dial Contact Schematics

6. MAINTENANCE • Replace dial if improper dial speed or
gear mesh is suspected.

(a) Replaceable Apparatus (Refer to Identifi
cation Section for ordering guide and

color)
(e) Do not lubricate any part of the dial.

• Finger Stop
(f) Exterior parts of the dial should be wiped

with a dry KS-2423 cloth.

• Fingerwheel

• Number Plate

(g) Clean number plate with a damp KS-2423
cloth.

• PI astic Cover

(b) Parts of the dial shall not be broken or
missing.

• If number plate cannot be cleaned or is
marred or chipped, replace (see 6.03).

(c) The finger stop shall not be loose or dam
aged.

PLASTIC FINGERWHEEL

6.01 To remove fingerwheel:

• With the dial in its unoperated position,
the finger stop shall not overlap the "0"
hole by more than 1/32-inch.

(1) Rotate fingerwheel as far as possible in
clockwise direction.

(d) The dial shall operate smoothly without
slipping or skipping.

(1) Check by operating dial several times.

(2) Insert KS-16750, List 2 releaser into small
hole located in edge of raised center of

fingerwheel (Fig. 4) and push down to dis
engage the fingerwheel clamp spring.

• Replace dial if it fails in this require
ment or is suspected of giving wrong
numbers.

(3) When clamp spring releases, remove finger
wheel.

Page 3
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Fig. 4 - Removing P!g~ti( Fingerwhee!

6.02 To replace fingerwheel :

(1) Place fingerwheel over clamp with "0" hole
directly over digit 9, making sure finger

wheel depressions are properly positioned on
prongs of clamp plate.

(2) Rotate fingerwheel in counterclockwise di
rection until clamp spring snaps into notch

on underside of fingerwheel (Fig. 5).

CLAMP SPRING

Fig. 5 - Replacing Plastic Fingerwheel

Page 4

NUMBER PLATE

6.03 To remove number plate:

(1) Remove fingerwheel (see 6.01).

(2) Remove finger stop by loosening finger
stop mounting screw.

Exercise caution to prevent screwdriver
from slipping and damaging clamp
plate assembly.

(3) Insert tip of screwdriver blade into one of
the three slots on the lock ring (Fig. 6).

LOCK RING

SLOT IN
LOCK RING

Fig. 6 - Fingerwheel and Finger Stop Removed
to Show Lock Ring

(4) Rotate lock ring as shown in Fig. 7 until
it is free.

(5) Raise lock ring until it is just under the
clamp plate and slide toward the numeral

4 until the upper end of the ring can be lifted
over the clamp plate (Fig. 8). Slide ring
toward numeral 9 to remove.

(6) Lift off number plate.

6.04 To replace number plate:

(1) Reverse procedures in 6.03.



Fig. 7 - Lock Ring Removal

ISS 5, SECTION 501·162·101

Fig. 8 - Lock Ring in Extreme Forward
Position for Removal
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BELL SYSTEM PRACTICES
Plant Series

STATION DIALS

lO-TYPE

IDENTIFICATION AND MAINTENANCE

1. GENERAL
NUMBER PLATE

SECTION 501-162- 102
Issue 2, December 1968

AT& TCo Standard

FINGER STOP

1.01 The 10-type dial is a space saver rotary dial
intended for use as a component of the 220A

hand telephone set used with the TRIMLINE®
telephone set.

1.02 This section is reissued to delete information
on replacement of the fingerwheel, finger

stop, number plate, and number card. Field
maintenance of these parts is not recommended.
If these parts are damaged or the dial is inoperative,
replace the hand telephone set. Since this reissue
covers a general revision, arrows ordinarily used
to indicate changes have been omitted.

2. IDENTIFICATION

2.01 The 10-type dial (Fig. 1 and 2) has a plastic
2-3/8 inch diameter fingerwheel having finger

holes on a 10-113 division spacing instead of the
standard 12 division spacing of the 5- through 9-type
dials.

2.02 The 10-type dial has a movable finger stop
which moves through an arc of 52 degrees

during dialing and returns to its normal position
at the end of rundown.

2.03 The dial number plate is of clear plastic with
characters embossed on the underside. The

number plate can be illuminated by edge lighting
for night viewing.

2.04 The pulsing mechanism is similar to the
8-type dial, however, no shunt contact springs

are provided for off-normal switching.

3. MAINTENANCE

Caution: Do not attempt to remove the
fingerwheel, finger stop, number plate,
and number card. Replace the handset if
any of these items are damaged or marred.

NUMBER CARD

fig. 1-10A Dial, front View

The dial can unwind and become inoperative
in the process of replacing the above items.

(a) The dial shall operate smoothly without
slipping or skipping pulses. Check by

operating dial several times. Replace handset
if the dial fails this requirement or is suspected
of giving wrong numbers.

(b) No provisions are made for field adjustment
of dial speed or dial gear mesh. Replace

handset if improper dial speed or gear mesh is
suspected.

(c) The finger stop should operate smoothly with
the fingerwheel.

© American Telephone and Telegraph Company, 1968

Printed in U.S.A Page 1



SECTION 501-162-102

(d) Do not lubricate any part of the dial.

(e) Exterior parts of the dial may be wiped with
a dry KS-2423 cloth.

Note: The hub cover (P-88EO- add desired
color suffix) is a component of the telephone
set, not the dial, and must be ordered
separately.

Page 2
2 Pages

COVER RETAINING
SPRING

PULSING CONTACTS

Fig. 2-10A Dial, Rear View



BELL SYSTEM PRACTICES
Plant Series

1. GENERAL

STATION DIALS

TOUCH-TONE TYPE

SELECTION

SECTION 501-162-103
Issue 1, December 1967

AT&TCo Standard

1.01 Tables A (dials and adjuncts) and B (card
dialers and adjuncts) list the various

TOUCH-TONE ® dials and their intended use.

Detailed information may be found In the refer
enced identification section.

© American Telephone and Telegraph Company, 1967
Printed in U.S.A. Page 1



"'ClI
Cl

CCl
CD

to.)

TABLE A

DIALS

---
REPLACED INTENDED SECTION

DIAL. BY USE REMARKS REFERENCE

22B:3 - 1616-type CALL DIRECTOR ® Has two special service pushbuttons marked P
(priority) and SG (special grade)

22C:3 - Master and maintenance control centers Dial is keyed remotely by automatic test frame
of No.1 and 101 ESS to provide frequencies for testing, also used for

normal dialing 501-164-102
22D3 - 2626A1 telephone set, 904E data test Similar to 22C:3 except for minor variations in the

center, 10C telegraph test board, attend- common switch
ant circuit for M:35 teletypewriter, master
control center 4-wire ESS

22E:3 - SCAN, 1616-type CALL DIRECTOR, Has leads for polarity guard, surge protector, am-
*:3-type speakerphone plified handsets and 2/4 wire telephone sets

25Al - General purpose 1500-type telephone sets Has standard common switch. Cannot be used
25A3 25W3 with speakerphone
(MD)
25B3 25Y3 General purpose 1500-type telephone sets Similar to 25A3 (MD) dial but has an expanded
(MD) arranged for speakerphone common switch and additional leads
25D3 25M3 26B dial (MD) Similar to 25A3 (MD) dial but has expanded
(MD) (MD) common switch and additional leads to card

dialer
25E3 - 1A2, 2A2, and 1235G coin telephones Similar to 25A3 (MD) dial but has modified cir-

cuit for use with coin telephones
25Fl - Attendants console in WADS Similar to 25Al but has an expanded common 501-164-105

switch and a modified circuit board
25Gl - 26C dial Similar to 25F1 but has additional leads to card

dialer
25H4 25P4 1702-type telephone set
(MD)
25J3 - 1B5A and 2B7A-type telephone console Has expanded common switch providing addi-

in 757 PBX tional functions necessary (for use with 757A
PBX)

25K3 25S3 552 and 555 PBXs Plug ended --- to mount on switchboard, a 50A
(MD) dial mounting must be used

---
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TABLE A

DIALS (Cont)

REPLACED INTENDED SECTION
DIAL BY USE REMARKS REFERENCE

25L3 - 1234G coin collector Similar to 25A3 (MD) dial but has modified cir-
cuit for use with coin collectors

-----
25M3 25R3 26D dial (MD) Similar to 25D3 (MD) but with minor common
(MD) switch wiring changes and additional leads to

card dialer
---"--.._.----- ._------- ----

25N3 25T3 26E (MD) dial in 557A and 557B PBX Plug ended to mount in PBX card dialer
(MD)

-- - --
Similar to 25H4 (MD) with e~tra leads for polar-=-25P4 - 1702-type telephone set
ity guard, surge protector, amplified handsets,

--------
and 2/4 wire telephone sets

--------

25R3 26F dial Similar to 25M3 (MD) with extra leads for polar-
ity guard, surge protector, amplified handsets,
and 2/4 wire telephone sets 501-164-105

---_._-------

25S3 - 552 and 555 PBXs Plug ended - to mount on switchboard, a 50A

----
dial mounting must be used

~------ -------

25T3 - 26G dial in 557A and 557B PBX Plug ended to mount in PBX card dialer
----------- -- -----------------------------------

25U3 -- 1671A type telephone set (CALL-A- ~ Spade tip leads connect to telephone circuit and
MATIC®) plug ended to connect to 51A dial

---------- -----------~------ ------- ----------------------------

25W3 - General purpose 1500-type telephone sets Similar to 25A3 (MD) with extra leads for polar-
ity guard, surge protector, amplified handsets,
and 2/4 wire telephone sets

------- ----------------- ---~-
25Y3 - General purpose 1500-type telephone sets Similar to 25B3 (MD) with extra leads for polar-

arranged for speakerphone ity guard, surge protector, amplified handsets,
and 2/4-wire telephone sets

35A3A
-----=C= ~----- =

- General purpose 2500 series telephone Has leads for polarity guard, surge protector, am-
sets plified handsets, and 2/4-wire telephone sets

-

35B3 35C3A 1035B3 (MD) dial, 3-type speakerphone
(MD) systems

501-164-115--~---.- ~-

35C3A -- 1035C3A dial, 2504B, 2558, 2568HP,
2684, and 2685 type telephone sets, 3- Has leads for polarity guard, surge protector, am-

i type speakerphone plified handsets, and 2/4··wire telephone sets
35D3A - 36E dial, 1036E dial, 3-type speakerphone
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TABLE A
DIALS (Cont)
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SECTION
REFERENCEREMARKS

Has leads for polarity guard, surge protector, am
plified handsets, and 2/4o-wire telephone sets
Can be illuminated by lamp in associated tele
phone set

INTENDED
USE

11G and 11H apparatus units, 2712-type
telephone sets, telephone sets using
4010D network or equivalent

REPLACED
BYIG~· I I

35E4A I I I

."
Q

CQ
CD

./:lo

35F3A=I.- ~B- and 2B-type telephone consoles
t--35G3A _~-- - - -iA2 and 2A2 coin te-Iephones --- J

35H3A - PBX ~ilar to 25S3 but has two additional special
service buttons and requires a 50-type dial
mounting

501-164-115

35J3A 36-type dial for PBX Similar to 25T3 but has two additional special
service buttons

35K3A 2671-type telephone set, 3-type speaker
phone

35L3A 36H dial Similar to 35D3A except for extra leads and for
parallel operation of common switch functions *

35M3
MD

35D3A 36D dial (MD) 3-type speakerphone 501-164-115

35N1A

35N3A

35P1A

33-and 35-type teletypewriter

36J dial in 33- and 35-type teletypewriter

Similar to 25F1 but has two additional special
service buttons
Same as 35 N1A except marked for "number
letter" dialing
Similar to 25G1 but has two additional special
service buttons

*

35P3A 36K dial in DATA-PHONE service pro
vided by 33- and 35-type teletypewriters

Same as 35P1A except marked for "number
letter" dialing

66A3A 3568HT, 3640A1A, 3641A1A telephone
sets for AUTOVON, also in standard
telephone circuits using 425E or equiv
alent networks

501-164-123Provides switching facilities for use with speaker
phone

66A4B For AUTOVON where an illuminated
dial is required, also in standard tele-

I~ phone circuits using 425A or equivalent
networks

66B3A 67A dial for AUTOVON telephone cir
cuits using 425E or equivalent network._--I ---I. -:;;; -..: ....L.' I I
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TABLE A

DIALS (Cont)

REPLACED INTENDED SECTION
DIAL BY USE REMARKS REFERENCE

---

66B4B - 67B dial for AUTOVON, also in standard Similar to 66B3A except illuminated
telephone circuits using 425E or equiva-
lent networks

--~~---~-- ------ --- --- -_.__.--._---~---._--_. __._-_._._-_.__._---~--- ~ -~

66C3A - Dial Restoration Panel for AUTOVON, Provides switching facilities for use with speaker-
501-164-123

also in standard telephone circuit using phone
425E or equivalent network

----~ .------_._-----------_.". -------
66D3A - Requires 50B dial mounting

--_. AUTOVON PBX ---
66D4B - Similar to 66D3A except illuminated

~U - -------cc= ==-,
80B2A - 1220A hand telephone set 501-165-180
=-~===1==------- _.._. -- -"--- - -~ --

82A2A - 2220B hand telephone set *
===--=c_='===c-_~-=,=~ ~ ==~___==-===- ___~======_ ===.======~====-===

DIAL ADJUNCTS

-~- -~ - ~. - .~~-~--"-'-~

1025A3 1025W3
4A key equipment, rotary dial 211-type

(MD) 501-164-128
---~~I-----~---~- hand telephone set

1025W3 -
=--===fc=,=~_ ~.-

1035B3 1035C3A Provided with 35B3 (MD) dial and polarity
(MD) quard, permits end-to-end signaling where CO is

With regular subscriber set for Digital
not equipped to handle TOUCH-TONE

------------- --------
1035C3A -

Inquiry-Voice Answer Service
Provided with 35C3A dial and polarity quard, 501-164-130
has an expanded common switch which permits
end-to-end signaling with sets wired for speaker-
phone, use of amplified handsets, 2/4-wire tele-
phone sets

*Not in current section reference.
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TABLE B

CARD DIALERS

REPLACED INTENDED SECTION
DIAL BY USE REMAI~KS REFERENCE

---

26B 26D 1622-type telephone sets Combination of 25D3 (MD) dial and card read-
(MD) (MD) ing mechanism, provides switching facilities for

use with 3A speakerphone
26C - Attendant console of 33- and 35-type Combination of 25G1 dial and card reading mech-

teletypewriters anism, current models have 3-pole single-throw
switch to enable manual dialing when card is in

----
stop position

26D 26F Combination of 25M3 (MD) dial and card read-
(MD) ing mechanism, polarity guard cannot be used

when dial is connected to speakerphone 501-164-106
26F - 1660-, 1662-, 1663-, and 1664-type tele- Combination of 25R3 dial and card reading mech-

phone sets anism, has 3-pole, single-throw switch to enable
manual dialing when card is in stop position,
polarity guard can be used when dial is connected
to speakerphone

26G - 557A and 557B PBX Combination of 25T3 dial and card reading mech-
anism, leads terminate in a KS-19088, List 5 plug,
has 3-pole, single-throw switch to enable manual
dialing when card is in stop position, polarity
guard can be used

36D 36E 1036D dial Combination of 35M3 (MD) dial and card reading
(MD) mechanism. Manual dialing when card is in stop

position on models manufactured after Oct. '66
36E - 1036E dial, 2260-, 2262, 2663-, and 2664- Combination of 35D3A dial and card reading 501-164-116

type telephone sets mechanism. Manual dialing when card is in stop
position, can be used with speakerphone and
polarity guard

36H - 804P3 data auxiliary set Combination of 35L3A dial and card reading
mechanism. Manual dialing when card is in
stop position. Dial and card reader are not mech- *
anically connected. A MB5 relay functions as a

---
common switch during card dialing.
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TABLE B

CARD DIALERS (Cont)

REPLACED INTENDED SECTION
DIAL BY USE REMARKS REFERENCE

f----

36J - Combination of 35P1A dial and card reading
mechanism. Similar to ~~6C but has two addi-

33- and 35-type teletypewriter
tional special service buttons.

36K - Combination of 35P3A dial and card reading
mechanism. Same as 316J except marked for *
"number-letter" dialing.

36L - 557A and 557B PBX Combination of 35J3A dial and card reading
mechanism. Similar to ~~6G but has two addi-
tional buttons.

67A - 3666A1A telephone set Combination of 66B3A dial and card reading
mechanism, can be used with speakerphone

501-164-124f--------

67B - 3666A1B telephone set Combination of 66B4B dial and card reading
mechanism, illuminated by two 53A lamps

~, =

CARD DIALER ADJUNCTS

36D (MD) dial mounted in housing.
F=='

1036E1036D
For use with subscribers regular rotary(MD)
dial telephone set, provides end-to-end

Provided with a 36E dial and polarity guard, 501-164-1311036E -
signaling when CO is not equipped to

permits operation of telephone set and adjunct
handle TOUCH-TONE calls

with 3-type speakerphone

*Not in current section reference.
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BELL SYSTEM PRACTICES
Plant Series

SECTION 501-210-102
Issue 2, January 1968

AT&TCo Standard

HANDSETS

G 1, G2, G3, G4, AND GS TYPES

IDENTIFICATION, MAINTENANCE, AND CONNECTIONS

1. GENERAL

1.01 This section is reissued to:

• Include G3AA, G3AB, and G3AC handsets

• Change type of receiver units in Tables A,
B, and C

• Delete types of receiver and transmitter
units from Fig. 6 through 18

• Add Fig. 19

2.03 Early G-series handsets were equipped with
cord retainer parts in the transmitter cavity

(Fig. 2). Current G-si:lries handsets are equipped
with transmitter cups having the cord retainer
molded on the cup (Fig. 3). The two types of
cord retainer arrangements are not interchangeable.

2.04 A P-26E836 waterproof membrane assembly,
which fits over the transmitter and is a

part of the G3S and G3T handsets, may be installed
in any G-series handset. When this cover is used,
it is necessary to install a special P-87C700 transmitter
cap (Fig. 4).

2. IDENT!FICATlON

2.01 The G-series handset (Fig. 1) consists of a
molded handle, receiver unit, transmitter

unit, transmitter cup, receiver and transmitter caps,
and a handset cord.

2.02 An R as the last letter of a handset code
indicates that the handset is equipped with

a retractile (spring) cord. Later model codes do
not include the R but are· equipped with retractile
cords.

CORD RETAINER
POST

P-347266
CUP ASSEMBLY

CUP
ASSEMBLY-

TRANSMITTER
UNIT - __I

HANDLE

RECEIVER
UNIT

CAP

Fig. 1-G Series Handset

Fig. 2-Early G Series Handset

P -20A473
cUP ASSEMBLY

Fig. 3-Current G Series Handset

© American Telephone and Telegraph Company, 1968
Printed in U.S.A. Page 1



SECTION 501-210-102

P-87C700
TRANSM ITTER CAP

(2) Pass free conductors of handset end of new
cord through hole in handle.

(1) Remove receiver and transmitter units,
disconnect cord tips, remove cotton acoustical

barrier, and pull defective cord outward through
hole in handle.

2.09 To replace handset cord proceed as follows:

2.08 Maintenance of G1-type handsets consists of
replacing cracked or broken caps, defective

transmitter and receiver units, and replacing defective
handset cords.

P-26E836
MEMBRANE ASSEMBLY

Fig. 4-Waterproof Transmitter Assembly

Gl-TYPE

(3) Advance cord through hole into transmitter
bO'lll by turning it vlith a threading n10tion

until grommet is in proper position.

2.05 The G1-type handsets are available in black
(-3) only.

2.06 Weighted G1-type handsets are used on
oider modified coin collectors. The handsets

are weighted by installing an RS-9099 weight in
the transmitter cavity. The modified coin collectors
are identified by the letter N following the type
number.

2.07 Table A lists the G1-type handsets with
component parts and intended uses. Reference

to the appropriate connection diagram is also given.

Note: Because of an occasional snug fit it
may be necessary, after advancing cord through
hole, to grasp it firmly by groove on grommet
with a pair of long-nose pliers. Use pliers
as a lever inside bowl to puB grommet into

·t·pOSlulOn.

(4) Fold a piece of fairly stiff wire back onto
itself to form a long fishing tool. Insert

the closed end of the tool into the handle through
the receiver well. Push fish wire into handle
until closed end protrudes into the transmitter
bowl.

TABLE A

Gl-TYPE HANDSETS

HANDSET
CORD

TRMTR CONNECTION
USED WITH(See Note) UNIT DIAGRAM

G1AR H4CJ Fig. 7 500-series telephone sets
G1DR H4BL T1 Fig. 8 PBX system order turrets
GIFR H4BN-3 Telephone sets, 570-types
GIG* H4CG T2 Fig. 7 Coin collectors equipped with armored cords
GlJ H4CS T1 525A and 525B telephone sets

*Manufacture Discontinued (MD).

Note: All G1-type handsets are equipped with the following parts:

• P~339616 handle • P-80A103 transmitter cap

• P-80A203 receiver cap • U3 receiver unit

Page 2



(5) Place ends of receiver conductors through
loop of fish wire and feed conductors into

handle while pulling wire through to receiver
well.

(6) Connect cord leads to transmitter cup and
to receiver. Using the transmitter cup,

anchor the cord and replace the transmitter and
transmitter cap.

(7) Insert the cotton acoustical barrier and dress
the excess receiver leads into the receiver

well. Replace the receiver and receiver cap.

Note: Acoustical barrier should not extend
into receiver well.

2.10 If a GI-type handset is defective and must
be replaced, use a comparable G3-type as

the replacement.

G2-TYPE

2.11 The G2-type are push-to-talk or push-to-listen
handsets which are equipped with a pushbar

switch in the handle.

2.12 G2-type handsets are rated MD and have
been replaced by the G5-type.

2.13 Repair or adjustment of pushbar contacts
or springs should not be made in the field.

The G2-type handsets having defective switches
should be replaced by a comparable G5-type.

G3-TYPE

2.14 The G3-type handsets are available in standard
telephone colors. See section covering

telephone apparatus color.

2.15 Table B lists the G3-type handsets with
component parts and intended uses. Reference

to appropriate connection diagram is also given.

2.16 The G3BR, G3CR, and G3DR handsets are
equipped with U4 receiver units for use in

systems requiring receivers with higher impedance
(600 ohms).

2.17 G3FR, M, P, R, S, and T handsets are
intended for use on coin collectors. Some

coin collectors are equipped with armored handset
cords. The G3S and G3T handsets are also equipped
with a waterproof transmitter cover for use on
outdoor coin collectors (Fig. 4).

ISS 2, SECTION 501-210-102

2.18 The G3-type handsets equipped with armored
cords for use with coin collectors (G3P, R,

S, and T handsets) are sealed units. Receiver
and transmitter caps are cemented to the handle
to prevent loss of units and the receiver is equipped
with a security guard. If the sealed handset or
cord require replacing, replace handset and cord
as a unit.

2.19 Maintenance of G3-type handsets consists of
replacing cracked or broken caps, replacing

defective receiver or transmitter units, and replacing
frayed or damaged cords (except for sealed units).

2.20 To replace handset cord (except armored
cords) see 2.09.

G4-TYPE

2.21 The G4AR and G4B handsets consist of TI
transmitter units, U3 receiver units, and

H4CJ cords mounted on a handle having two holes
for mounting a shoulder rest (Fig. 5). The shoulder
rest is a shipped loose item and can be installed
to fit either the left or right shoulder. The G4-type
handset can be used as a replacement for G3-type
handsets where a shoulder rest is desired. Connection
Fig. 7 applies for G4-type handsets.

2.22 The G4AR handset is available in black only
and is rated MD. The G4B handset replaces

G4AR and is available in standard telephone color.
The P-88CIOO shoulder rest (G4B-type) is available
in color also. The last two digits of the part
number should reflect the color desired. See section
covering telephone apparatus color.

2.23 A new molded pad, P-19B931, is available
as a replacement for the two piece pad on

G4B handset shoulder rests. The new pad is
lighter in weight and of a contrasting gray color
to be used with all standard handset colors. Current
production G4B handsets will incorporate the new
pad.

2.24 Maintenance of G4-type handsets consists of
replacing cracked or broken caps, defective

receiver and transmitter units, and worn, frayed,
or damaged cords. Damaged or broken shoulder
supports and worn or discolored pads should be
replaced.

2.25 To replace handset cord of G4-type handset
see 2.09.
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SECTION 501-210-102

TABLE B

G3-TYPE HANDSETS

HANDSET CORD TRMTR TRMTR RCVR CONNECTION USED WITH(Notes) UNIT CAP UNIT DIAGRAM

G3AA H4CS 7 525A and 525B telephone sets
G3AB H4BL 8 PBX system order turrets
G3AC H4BN U3 7 570-type-telephone sets

G3AR H4CJ or
500, 600, 700 series telephone sets

Fig. 7 Command Post Alerting Network
H4CLG3BR (COPAN)

G3CR H4BL or U4 Fig. 9
610-type telephone sets; 700 series key

H4CU
Tl equipment

G3DR Fig. 8 112A key equipment
G3FR H4CP P-80AIOO Coin collector with spring cord
G3K None

Fig. 7 750 type telephone sets; 3A cord reels

G3L H4CU Fig. 9
Key mountings, 420 to 426 and 430 to
432 types

G3M H4CW 2A coin telephone
G3P H4CY I U3 lA coin telephone with armored cord
G3R H4DA I Coin collectors using armored cords

G3S H4CY T2
Fig. 7 Waterproof transmitter cover and

armored cord for 1A coin telephone
P-87C700 Waterproof transmitter cover and

G3T H4DA
armored cord for coin collectors

G3Y H4CJ T1 P-80A100 Fig. 10 2568HP telephone set

Note 1: All G3-type handsets are equipped with the following components:

• P-80AOOO handle • P-80A200 receiver cap

Note 2: When ordering handsets, handles, caps, or cords refer to the section on color for proper
codes and availability.

G5-TYPE

2.26 The G5-type handsets (Fig. 6) are equipped
with a pushbar switch located in the handle.

The pushbar switch is wired for push-to-talk,
push-to-listen, or to control an external function.

2.27 Table C lists the G5-type handsets with
component parts and intended uses. Reference

to connection diagrams are also included.

2.28 The G5ER and G5KR handsets are available
in standard telephone colors. Other G5-type

handsets are available in black only with the
exception of special use units, such as G5GR,
G5HR, G5LR, G5MR, G5PR, and G5RR.

Page 4

2.29 The G5-type handsets replace the G2-type
which are rated MD.

2.30 Maintenance of G5-type handsets is limited
to replacement of cracked or broken caps,

defective receiver or transmitter units, or frayed,
worn, or damaged cords. Do not attempt field
maintenance of pushbar switches or spring contacts.

2.31 To replace handset cord of G5-type handset:

(1) Remove receiver and transmitter units,
disconnect cord tips at receiver, transmitter,

and switch, and remove cotton acoustical barrier.

Note: It may be necessary to temporarily
remove the pushbar switch to remove and
install cords.



ISS 2, SECTION 501-210-102

(2) Tie a sufficient length of strong cord or
string to the receiver cord tips of the old

cord and pull cord from handle, feeding the
string through the handle to the transmitter
bowl.

Note: If pushbar switch has been removed
a wire fish tool can be used to fish receiver
leads through handle.

(3) Insert the free conductors of the handset
end of the new cord 'through the hole in

the handle. Advance cord into transmitter bowl
until grommet is properly seated. See note in
2.09(3).

(4) Using the string, tie the receiver leads
together close to the spade tips. Feed the

receiver leads into the handle using the str'ing
to guide the leads past the pushbar switch into
the receiver well.

Fig. 5-G4-Type Handset Showing Shoulder Res!
Assembly

P-80G700
HANDSET HANDLE

P-20A473
CUP ASSEMBLY ~

TRANSMITTER UNIT

P-80AIOO
TRANSMITTER

P-339882
SPRING ASSEMBLY

RECEIVER UNIT

___ P-81G400 BUTTON

P-80A200
RECEIVER CAP

P-339898 SPRING P-339897 OR
P-IOE324 COVER

Fig. 6-G5..Type Handset Assembly
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• P-80A200 receiver cap

SECTION 501-210-102

TABLE C

G5-TYPE HANDSETS

HANDSET
CORD

RCVR CONNECTION
(Notes) UNIT DIAGRAM

USED WITH

G5AR H5AB Fig. 11
Control unit, 47A-3, for MD and MC mobile radio

U3 telephones
G5BR H6C Fig. 19 4-wire circuits and loudspeaker paging

--

G5CR H4CM U4
--

Fig. 13 FAA and private line systems
G5ER H5P Fig. 14 535-type telephone set in noisy location

G5FR H4BM
U3

Fig. 15 Bendix MRT9 radio pack set
G5GJ{ H4CJ Fig. 13 2- and 4-wire private line stations

I
G5HR H5P U4 Fig. 16 102-type key equipment

G5JR
--_._------

H6F Fig. 12 No. 300 switching system
G5KR

------- f---. _.- -"~"-~'--------._-""

H6E U3 Fig. 19 2A Farm interphone
G5LR

----"~-~------._•.._---------_._--

H6F Fig. 17 617-type telephone set
U4 ----"--

G5MR H4CU Fig. 13 Command Post Alerting Network (COPAN)

G5NR
----

H5Y U3 Fig. 11 Air-ground base station
-----------

G5PR H6E Fig. 19 625-type telephone set
U4 -------------------

G5RR H4CJ Fig. 18 596E telephone set

Note 1: All G5-type handsets are equipped with the following:

• P-80G700 handle • Tl transmitter

• P-80AIOO transmitter cap

• Pushbar switch assembly

Note 2: When ordering handsets, handles, caps, or cords, refer to section on color for proper codes
and availability.

(5) Connect cord leads to the transmitter cup,
pushbar switch, and receiver unit. Using

the transmitter cup, anchor the cord and replace
transmitter and transmitter cap.

(6) Insert the cotton acoustical barrier and dress
the excess receiver leads into the receiver

well. Replace the receiver and receiver cap.

Do not use cleaning fluids or antirust
compounds on transmitter, receiver
units, or other component parts of
handset. Discoloration or tarnish on
the silver-plated contact surfaces is
not objectionable and no attempt
should be made to remove it.

(7) Dress excess switch leads into handle and
replace pushbar switch.

3. MAINTENANCE

3.01 Handles, caps, and grids may be cleaned by
wiping with a clean cloth moistened with

water.

Page 6

3.02 Use care when cleaning colored handsets to
avoid marring the finish. Replace handset

if cleaning does not result in a satisfactory appearance.

3.03 Replace cut, worn, cracked, or badly frayed
cords. Connections should be checked for

tightness at terminals.



3.04 .Locking devices for G-type handsets are
not available. If necessary, for security

reasons, caps may be cemented to the G-type
handles. Use N-170 cement (Armstrong Corp. Co.)
or Pliobond cement. The application shall consist
of coating the handle threads from the top of the
base over an area 112-inch in length in two opposite
places. The caps shall then be tightened by hand.

ISS 2, SECTION 501-210-102

Additional tightening may be applied using a 514-type
tool, but apply no more than 112 turn .•

4. CONNECTIONS

4.01 .Fig. 7 through Fig. 19 show internal
connections for the G-series handsets. See

Tables A, B, and C for types of receiver and
transmitter units .•

NOTE:

G3K HAS NO CORD.

w

w

HANDSET
CORD

BK (SEE[NOTEI

~'~:,;'
I Q U

RECEIVER
UNIT

P- 900018
0.01 UF CAP

ASSEMBLY

HANDSET
CORD

w
BK

TRANS
UNIT

R

w
u

Fig. 7-G1AR, G1FR, GIG, G1J, G3AR, G3BR, G3FR,
G3K, G3M, G3P, G3R, G3S, G3T, G4AR,
G4B, G3AA, and G3AC Handsets

HANDSET
CORD

RECE IVER
UNIT

RECEIVER
UNIT

Fig. 10-G3Y Handset

HANDSET
BL CORD

R
GN

TRANS
UNIT

w
BK

Fig. 8-G 1DR, G3DR, and G3AB Handsets Fig. 11-G5AR and G5NR Handsets

HANDSET
CORD

HANDSET
CORD

RECEIVER
UNIT

LP-IOEIOO
RESISTOR
ASSEMBLY

Fig. 9-G3CR and G3L Handsets

RECEIVER
UNIT

R

BK

TRANS
UNIT

BK

R

Fig. 12-G5JR Handset
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SECTION 501-210-102

BL

HANDSET
CORD

w
GN

BK
R

TRANS
UNIT

RECEIVER
UNIT

HANDSET
CORD

(SEE NOTE)

TRANS
UNIT

R

w

BK
w

NOTE'

CORD PLUG IS NOT PROVIDED
ON G5GR HANDSETS.

RECEIVER cr-f--~
UNIT

Fig. 13-G5CR, G5GR, and G5MR Handsets Fig. 16-G5HR Handset

RECEIVER
UNIT

MOTION

TRANS
UNIT

BL
R
w

RCVR
UNIT

'A"'" " ..~
r--+---t--I----, ~K -

w

Fig. 14-G2ER and G5ER Handsets

Fig. 17-G5LR Handset

RECEIVER
UNIT

HANDSET CORD

TRANS
UNIT

RECEIVER
UNIT

HANDSET CORD

Fig. 15-G2FR and G5FR Handsets Fig. 18-G5RR Handset

HANDSET
CORD

RECEIVER
UNIT

R
w
BK

TRANS
UNIT

<;-'?'--HI-+ BK

W
R

Fig. 19-G5BR, G5KR, and G5PR Handsets
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BELL SYSTEM PRACTICES
Plant Series

HANDSET G12A

SECTION 501-210-103
Issue 1, March 1968

AT&TCo Standard

IDENTIFICATION, CONNECTIONS, AND MAINTENANCE

Fig. 1 - G12A Handset with Handset
Cord Connected

1. IDENTIFICATION

(a) Purpose

• To provide a handset that will accept a
plug-in type handset cord.

(b) Application

• To be used with telephone sets designed to
accept plug ended handsets.

(c) Ordering Guide

Set, Hand, G12A- (*) (H4DB cord must be

Replaceable Components

• P-80Al (*) Transmitter Cap
• P-80A2(*) Receiver Cap
• Unit, Transmitter, Tl
• Unit, Receiver, U3

*Complete identification of this item by adding
the color suffix desired. See Table A.

(d) Design Features (Fig. 2)

• Standard G-type handset circuit with Tl
transmitter and U3 receiver

e Equipped with a receptacle type transmit
ter cup which receives the handset cord
plug

2. CONNECTIONS

(a) Connect the G12A handset to the asso-
ciated telephone set by plugging the hand

set cord into the jacks on each component. The
telephone set grommet of the H4DB cord has
squared corners while the grommet of the
handset plug is tapered. Be sure the spring
clips lock in place.

(b) See Fig. 3 for internal connections of the
G12A handset.

©American Telephone and Telegraph Company, 1968
Printed in U.S.A. Page 1



SECTION 501-210-103

TABLE A

COLOR ORDERING GUIDE

COLOR* HANDSET TRANS. CAP REC. CAP CORDt

Black G12A-3 P-18A103 P-80A203 H4DB-3
Ivory G12A-50 P-80A150 P-80A250 H4DB-50
Green G12A-51 P-80A151 P-80A251 H4DB-51
Red G12A-53 P-80A153 P-80A253 H4DB-53
Yellow G12A-56 P-80A156 P-80A256 H4DB-56
White G12A-58 P-80A158 P-80A258 H4DB-58
Rose Pink G12A-59 P-80A159 P-80A259 H4DB-59
Light Beige G12A-60 P-80A160 P-80A260 H4DB-60
Light Gray G12A-61 P-80A161 P-80A261 H4DB-61
Aqua Blue G12A-62 P=80.i\162 D 0/\ A o~o H4DB-62.J. -OV..t'1.~U~

Turquoise G12A-64 P-80A164 P-80A264 H4DB-64

* Refer to Section 500-120-100 for promoted colors.
t Order separately.

RECEIVER

UNIT

Fig. 2 - G12A Handset, Assembly
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HANDSET CORD

ISS 1, SECTION 501-210-103

(2) Insert tool in slot above body of plug
(Fig. 4).

(G)

I (R)

I (BK)

I (W)

(3) Apply pressure against spring clip to
ward body of plug.

(4) When spring has been compressed, pull
plug out of jack.

Fig. 3 - G12A Handset, Internal Connections

3. MAINTENANCE

(a) Maintenance of the G12A handset consists
of the following:

• Replacing cracked or broken receiver and
transmitter caps.

• Replacing defective receiver and trans
mitter units.

• Replacing defective cords.
• Cleaning handset with water-dampened

cloth.

• Do not use cleaning fluids or antirusth compounds on handset components.

(b) To replace handset cord:

(1) Use KS-16750, List 3 releaser or equiv
alent.

(5) Connect new cord as outlined in Part
2(a) .

Fig. 4 - Removing Handset Cord from G12A Handset

Page 3
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BELL SYSTEM PRACTICES
Plant Series

SECTION 501-211·102
Issue 1, November 1966

AT&TCo Standard

HANDSETS (AMPLIFIER)

G6, G7, AND G8 TYPES

IDENTIFICATION, MAINTENANCE, CONNECTIONS, AND SCHEMATICS

1. GENERAL

1.01 This section incorporates information on
amplifier-type handsets formerly found in

Sections 501-210-100 and 501-210-300.

1.02 Amplifier-type handsets are available in
standard telephone colors for use as re

placement handsets on 500, 600, and 700 series
telephone sets, and their TOVCH-TONE® equiv
alents, used by persons with impaired hearing
(G6-type), weak speech (G7-type), or persons in
noisy locations (G8-type).

2. IDENTIFICATION

2.01 These handsets consist of P-80G700
handles into which are assembled VI re

ceiver units, Tl transmitter units, transistorized
amplifier units, volume control potentiometer as
semblies, and retractile (spring) cords. The
P-80AI00 transmitter caps and P-80A200 re
ceiver caps complete the assembly.

G6·TYPE (IMPAIRED HEARING)

2.02 The G6-type handset is equipped with a
receiver amplifier unit and is intended for

use by persons with impaired hearing. The volume
control potentiometer in the center of the handle
adjusts the loudness setting of the receiver so
that the handset may be used by persons with
normal hearing as well as persons with impaired
hearing.

2.03 The G6AR handset, rated Manufacture
Discontinued (MD), consists of a printed

circuit receiver board, transmitter board, and a
potentiometer assembly mounted in the handle.
Internal connections are made by a flexible circuit
strip and plug-in connectors (Fig. 1).

2.04 A single stage transistorized amplifier is
located on the receiver board and amplifies

the received signal. A polarity guard circuit,
mounted on the transmitter board, assures proper
polarity of the dc voltage supplied to the amplifier.

2.05 An H4CT cord is used to provide connec
tions between the handset and the associ

ated telephone set. The cord is connected to
screw-type terminals on the transmitter board.

2.06 The G6B handset (Fig. 2) replaces the
G6AR. The transistorized amplifier and

polarity guard units are located on a printed cir
cuit board in the receiver end of the handle,
The amplifier, potentiometer assembly, and H4CT
cord connect to a terminal board located in the
transmitter cavity.

2.07 Maintenance of G6-type handsets is limited
to replacement of cracked or broken re

ceiver and transmitter caps, replacement of Tl
transmitter units, and replacement of handset
cord. See 3.05 for cord replacement procedures.

G7-TYPE (WEAK SPEECH)

2.08 The G7AR handset (Fig. 3) is equipped
with a transistorized transmitter amplifier

intended for use by persons with weak speech.
The potentiometer in the handle controls the level
of the transmitter output.

2.09 Internal connections are made by a flexible
circuit strip and plug-in connectors. The

H4CT cord connects to a terminal board located
in the transmitter cavity.

2.10 Maintenance of G7 AR handsets is limited
to replacement of cracked or broken re

ceiver and transmitter caps, replacing defective
Tl transmitter units, and replacement of the
handset cord. See 3.05 for cord replacement pro-
cedures.

@ American Telephone and Telegraph Company, 1966
Printed in U.S.A. Page 1
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'.(..•. HANDSET\. COR D
~'(

"~
\

R

POTENTIOMETER

/ \ \
TRANSMITTER RECEIVER RECEIVER

PLUG JACK BOARD

\ /
\ /

POTENTIOMETER

Fig. 1 - G6AR Handset (MO), Internal Assembly

G8-TYPE (NOISY LOCATIONS)

2.11 The G8-type handset is equipped with a
transistorized receiver amplifier and a

push-to-listen switch and is intended for use in
noisy locations. The push-to-listen switch, when
operated, decreases the transmitter output and
increases the gain of the receiver amplifier.

2.12 The G8A handset, rated (MD), consists of
the amplifier assembly mounted on the re

ceiver board, a polarity guard and terminal board
mounted on the transmitter cup, and a volume

Page 2

control potentiometer and push-to-listen switch
assembly mounted in the handle (Fig. 4).

2.13 Internal connections are made by a flexible
circuit strip and plug-in connectors. The

H4CT cord connects to the terminal board in the
transmitter cavity.

2.14 The G8B handset replaces the G8A. The
transistorized amplifier and polarity guard

units are mounted on a printed circuit board
located in the receiver end of the handle.
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P-60AIOO CAP

TI TRANSMITTER TRANSMITTER
BOARD

Fig. 2 - G6B Handset, Assembly

2.15 The printed circuit board, push-to-listen
switch-potentiometer assembly, and the

H4CT cord connect by spade-tipped leads to a
terminal board located in the transmitter end of
the handle.

2.16 Maintenance of G8-type handsets is limited
to replacement of cracked or broken re

ceiver and transmitter caps, replacing defective
T1 transmitter units and replacement of handset
cord. See 3.05 for cord replacement procedures.

3. MAINTENANCE

3.01 Field maintenance of amplifier-type hand-
sets is limited to replacement of trans

mitter units, caps, and handset cords. Do not
attempt field maintenance of printed circuit
components.

3.02 Handles, caps, and grids may be cleaned
by wiping with a clean cloth moistened

with water.

Do not use cleaning fluids or antirust
compounds on transmitter or receiver
units or other component parts of
handset. Discoloration or tarnish on
the silverplated contact surfaces is not
objectionable and no attempt should be
made to remove it.

3.03 Use care when cleaning handsets to avoid
marring the finish. Replace handset if

cleaning does not result in a satisfactory ap
pearance.

3.04 Replace cut, cracked, worn, or badly frayed
cords. Connections should be checked for

tightness.

3.05 The H4CT handset cord furnished with
G6-, G7-, and G8-type handsets is not

available for field use. If the original cord re
quires replacement, modify and install an H4CJ
cord as follows:

(1) Carefully remove outer plastic covering
on two white conductors with diagonal

pliers.

Page 3
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TRANSMITTER
BOARD

POTENTIOMETER PLUG

POTENTI OMETER PLUG

" POTENTIOMETER

Fig. 3-G7AR Handset, Internal Assembly

(2) Tone out and identify one white conductor.
For identifying purposes, loose knots may

be tied in each end of this conductor, designa
ting it green. The other white conductor then
becomes yellow.

(3) Loop and tie or tape the excess length of
white conductors to approximate length

of red and black conductors (Fig. 5).

(4) Insert conductors in transmitter bowl
carefully so as not to disrupt the printed

board circuit.

Page 4

3.06 Amplified rotary dial clicks in the receiver
of G6- or G8-type handsets may be elimi

nated by replacing the dial with one having an
extra set of off-normal contacts. Use the spare
contacts on the dial to short-circuit (during dial
ing) the handset cord leads terminated to the B
and GN punchings of the telephone set network.

4. CONNECTIONS

4.01 When connecting amplifier-type handsets
to rotary dial equipped telephone sets,

connect the red and black leads to the terminals
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y

R

PUSH-TO-LISTHJ SWITCH

POTENTIOMETER
DUST COVER

Fig. 4 - GSA Handset (MD), Internal Assembly

from which the red and black leads of the re
placed handset were removed. Connect the yellow
and green leads to the terminals from which the
white leads were removed. See section covering
connections of the particular telephone set being
modified.

Note: The yellow and green leads connect
directly or indirectly to the Rand GN
punchings, respectively, of the network.

4.02 Test the handset through the full range
of volume control. Reverse the yellow and

green leads and retest. Connect the leads in the
manner that results in normal amplification.

4.03 When connecting G6- and G8-type hand-
sets to telephone sets equipped with

TOUCH-TONE dials, the dial must provide com
mon switch contact arrangements which will pre
vent dial sidetone amplification by the handset
amplifier. If the set contains a 25A3, 25B3, or
25H4 dial, install a 25W3, 25Y3, or 25P4, re
spectively, and connect dial and handset as shown
in Table A.

4.04 When connecting G6- or G8-type handsets
to 1660-series telephone sets equipped with

26B or 26D card dialers, install a 26F card dialer
and connect dialer and handset as shown in
Table A.

Page 5
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TABLE A

TOUCH-TONE DIAL AND HANDSET CONNECTIONS

COMPONENT LEAD CONNECT TO

G Tip side of line (Note 1)
I

BK RR terminal of network

R-G R terminal of network

25W3,25Y3,
W-BL Green handset lead (Note 1)

W GN terminal of network
25P4 Dial

R Red hl;lndset lead (Note 1)
or BL B terminal of network

26F Card O-BK C terminal of network
Dialer V IR speakerphone lead (Note 1)

0 T1 speakerphone lead (Note 1)

G-W C terminal of network (Note 2)

S-BK RR terminal of network (Note 2)
y R terminal of network

G6- or G8-Type G White dial lead (Note 1)

Handset R Red dial lead (Note 1)

BK B terminal of network

Line R R terminal of network

Switch BK Green handset lead (Note 1)

Note 1: Connect these leads to spare terminals on network, terminal board, or key
terminal as required.

Note 2: These leads are from card dialer rotary exciter switch.

5. SCHEMATICS

5.01 Fig. 6 through 10 show schematic diagrams
of the amplifier type handsets.

Fig. 5 - H4CJ Cord, Modified

Page 6
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Fig. 6 - G6AR Handset (MD), Schematic
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BELL SYSTEM PRACTICES
Plant Series

1.00 INTRODUCTION

RINGERS

GENERAL MAINTENANCE

AND RINGING TESTS

3.00 CLEANING

SECTION 501·250·300
Issue 1, October, 1957

AT&TCo Standard

This section covers the recommended general
procedures, tests, and methods to be followed when
inspecting, testing, and maintaining ringers and loud
ringing bells, excluding auxiliary signals. More de
tailed - maintenance in-formation is -given in other
sections covering B, C, and numbered-type ringers.

2.00 GENERAL

2.01 All loud ringing bells and loose ringers, good or
defective, should be carried in a suitabie pro

tective container.

2.02 The use of proper inspection, testing, and
maintenance procedures on all station visits

will reduce the number of subsequent customer trouble
reports.

2.03 It is important that gong distinctiveness be
given due consideration on all station visits,

especially at locations where a number of lines with
associated ringers are installed and the customer is
apt to encounter difficulty in distinguishing the vari
ousrings.

2.04 In cases of customers having impaired hearing,
it may be necessary to try a number of gong

combinations and gong attachments to obtain satisfac
tory results. Types of gongs and attachments will be
found in the sections covering maintenance for the
type of ringer involved.

2.05 The armature, pivots, and armature stops shall
not be treated with a corrosion or moisture

inhibitor.

For proper operation, the ringer must be free
of dirt, dust, grease, and any foreign particles. To prop
erly clean a ringer or loud ringing bell, proceed as
follows:

• Employ a No.7 sash tool, or equivalent, for
brushing out dirt. If extensive cleaning is re
quired, detach ringer.

• Cleaning paper such as KS-7187 or KS-7188
which is 1/2 and 1/4 inch wide, respectively,
and 2-1/2 inches long sha!! be used to clean
points of contact, such as between the armature
or armature stop pins and pole faces. Use a
clean piece of paper for each operation.

• On C-type ringers, always brush toward the
~on~s when cleaning the airgap between the
armature and inner and outer pole pieces, and
between the armature and the permanent
magnet.

Caution: On C4A rin~ers in particular, care
shall be exercised when c1eanin~ the air~BP

between the outer pole piece and the armalure
so as not to distort the thin reed which is a
part of the armature hin~e.

• On numbered-type ringers and B-type ringers,
brush dirt away from the armature.

• Magnetic particles may be removed with
Scotch tape or a telephone company equiv
alent.

Copyright, 1957, by American Telephone and Telegraph Company
Printed In U. S. A. Page 1
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TABLE A

OUTLINE OF WORK OPERATIONS

Work Operations
Visit

Service Order Repair
1--.

Sets Re-
NoRinger Where

Refer to Sets from Trouble Trouble Is
Sequence Items Appropriate Shop or used or Reported Located or

section for Storeroom Recon- or Sus- Suspected
nected pected in Ringer

1. Check line and ringer connec-
tions and poling of ringer. Connections Yes Yes Yes Yes

2. Check type of gong arrange-
ments when two or more ringers

All Types Yes Yes Yes Yesare near enough to require dis-
tinctive tones.

3. Check for presence of armature
Numberedstop spring or chromium-plated Yes Yes Yes Yes

armature. Type

4. If there is evidence of sticking,
clean contact surfaces between
stop screw and armature, or General Yes

I
Yes

I
Yes

stroke-limiting arm and yoke, Maintenance
and between armature and pole Ifaces.

5. Check pivot screw adjustment. All Types
Subsets Yes Yes Yes

Only

6. Check airgap adjustment. All Types
Subsets

Yes Yes YesOnly

7. Check for loose gongs and gong
All Types

Subsets Yes Yesadjustment. Only

8. Check position of cords and
wiring to see that they do not Subsets Yes Yes Yes
interfere with ringer operation. Only

9. Check biasing spring for condi- Numbered Yes Yes Yestion and type. Type Yes

10. Set biasing spring position and Subsets
Yes Yesmake tests for bell tapping. All Types Only Yes

11. Make tests for cross ringing. All Types Yes

12. Make ringing tests. Local Yes Yes Yes YesInstructions

13. Check ringing signal with cus-
tomer to see that it is satis-

All Types Yes Yes Yes Yesfactory. Make any adjustments
or changes required.'"

14. Check extension ringers and
ringers at extension stations the All Types Yes Yes Yes Yes
same as main stations.t

... If the armature stroke is readjusted in any of the ringing tests, repeat Sequence Items 6 through 14.
t When a low-impedance ringer is added to or removed from a series bridge, repeat Sequence Items 9 through 14
at other ringers in the bridge.

Page 2



4.00 OUTLINE OF WORK OPERATIONS

4.01 The operations preferably should be performed
in the order shown in Table A. If a ringer or

loud ringing bell cannot be adjusted to meet all tests,
it should be replaced.

4.02 Upon completion of work operations, the
necessary ringing tests shall be made in accord

ance with 5.00. On all test calls made from the cus
tomer's premises, make certain the bells do not tap.
If any of the ringer requirements cannot be met, re
place the ringer.

5.00 RINGING TESTS

5.C)1 Met-hods for obtair>ing ringing tests ,vi!! var'.1
with different central offices. Some dial central

offices have specific ringing test equipment, others use

ISS 1, SECTION 501-250-300

reverting call switches; still others have the equip
ment built into the regular connector. Local practices
shall be followed to obtain ringing tests.

• In manual central office areas, request the
operator to ring the station number under test.

• At PBX extension stations which may be ar
ranged for night connections, test for ringing
from central office with night connection as
regularly set up in addition to ringing test
from PBX.

5.02 All rings received on test should be clear and
steady. If the ringing does not meet require

ments, the ringers shall be adjusted according to the
section covering ringer maintenance for the type
ringer in use.

5.03 Ringing and m.argin tests for manual stations
being prepared for cutover to dial are normally

set up by the local cutover committee.

Page 3
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BELL SYSTEM PRACTICES
Plant Series

F1A RINGER

SECTION 501-252-100
Issue 7, August, 1965

AT&TCo Standard

1. GENERAL

1.01 This section contains identification, instal
lation, maintenance, and connection infor

mation for the BELL CHIME ringer (Fig. 1
and 2).

1.02 This section is reissued to add informa-
tion on how to secure the connecting

block end of a general purpose set mounting
cord when the cord is terminated in the
FIA ringer.

1.03 Due to extensive changes, marginal ar
rows have been omitted.

2. DESCRIPTION

2.01 The FIA ringer is a single coil, high im
pedance ringer with a 2 position bias

spring adjustment. The component parts, shown
in Fig. 3, are as follows:

(a) A die cast base for mounting components;
also providing cord clamps for telephone

set mounting cord.

(b) Armature and coil assembly similar to
C-type ringers.

-------- 7 IN. --------

Fig. 1 - Fl A Ringer With 125A Cover in Place

(c) A 498A network containing necessary
electrical circuit elements and provides a

7-terminal connecting block.

(d) Control lever and switch assembly for se
lecting either a CHIME, a LOUD ring, or

a LOW ring.

(e) Interrupter switch assembly operated by
movement of clapper rod to control chime

operation. (Earlier model ringers have a
4-leaf spring assembly; later models have
3-leaf spring assembly as shown in Fig. 4.)

(f) A stop bar (Fig. 3) to prevent cover from
touching gong assemblies.

2.02 The plastic cover (Fig. 2) is not supplied
with the FIA ringer. Order separately as

follows:

• Cover 125A-50 (Ivory)
• Cover 125A-63 (Gold)

2.03 The FIA ringer is installed when covered
by a service order. Typical installation

include:

• Centrally located BELL CHIME ringer
• Extension ringer
• Ringer for 701B (PRINCESS) telephone

set
• Loud ringer (substitute for indoor 592A

subscriber set)

CONTROL ~
LEVER SLOT

SLOTTED
BOTTOM SURFACE

Fig. 2 - 125A Cover

© American Telephone and Telegraph Company, 1965
Printed in U.S.A. Page 1
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2.04 This ringer may be connected with the
following classes of service:

• Individual flat and message rate

• 2-party flat and message rate

• Regular PBX stations

2.05 The FIA ringer is not to be used with
cold cathode tube or diode-type ringing

bridges for the following classes of service:

• 4-party selective

• 8-party semiselective

2.06 In areas where inductive interference re-
quires cold cathode tube-type ringing

bridges, the FIA ringer may be connected as
shown in the connection practices on ringer and
relay type subscriber sets-polarized ringing.

2.07 Since the customer may experience diffi-
culty distinguishing rings in the CHIME

position, do not use the FIA ringer with the fol
lowing code ringing services:

ARMATURE AND
COiL ASSEMBLY

BIAS
SPR ING BRACKET

LOW RING
""" 111L"T'".''' C"TII,....
""'LhJU.:> I 11\1" v I VU

BIAS SPRING JHIGH
NOTCHES ~LOW

ON RINGERS MANUFACTURED
BEFORE 11-1-60

\ HIGH LOW SHOULDER/
I

BIAS SPRING NOTCHES

ON RINGERS MANUFACTURED
AFTER 11-1-60

STOP BAR

Fig. 3 - F1A Ringer, Components
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• Nonselective party lines

• Divided code ringing

3. iNSTAllATION

3.01 Suggest a location so customer can hear
CHIME or LOW ring in largest area of

residence. The FIA ringer will usually provide
satisfactory coverage when centrally located on
an inside partition about 5 feet above the floor
keeping the control level accessible to the
customer.

3.02 Ringer 10 cat ion s shall allow space for
tightening cover screws on top and ad

justing the low ring stud on the right side.

3.03 Standard ringing bridge limitations apply
to the use of this high impedance ringer.

Remove the FIA ringer from shipping
carton with care and handle ringer
prior to installation with equal care
to avoid changing adjustment of inter
rupter switch assembly. (See Fig. 3.)
Keep the FIA ringer in a plastic bag
in shipping carton prior to installation.
When FIA ringer is removed from
shipping carton to be installed, do not
leave plastic bag where it is accessible
to children. DESTROY PLASTIC
BAG IMMEDIATELY. Handle the
FIA ringer by using stop bar attached
to the two gongs.

3.04 Fasten directly to wall surface with two
fasteners. Select length of fastener to

provide secure mounting wHh particular wall
material.

2600n

looon

NG

(S)

IS-R)

49SA NETWORK SUBSCRIBER SWITCH RINGER WINDI
(IN CHIME POSITION)

·n ~
h

a r- -1
(BK)

~
I I
I I
I I
I I
I I
I

f I I
(G)

- -- ~ I
I

I I

lr a

I

L'
A IS)

I ~R) (R)I
--- ___ J '<-'7

••••••••

C "
D

(Y) T )

)

4~ (Bl) G E ISK) ON

"-'
NETWORK~~

I 2

I~Bl~J 3
:3 ~HIGH-INDUCTION ~
(2) CONDITION

5
(2)

(SK)

b

INTERRUPTER
SWITCH

d

r--
I

ON RINGERS I
MANUFACTURED I C
AFTER :3-1-61~

'-- -

Fig. 4 - F1A Ringer, Schematic
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(a) Use No.8 RH wood screws when fasten
ing to wood, wood studs, or lath.

(b) Use wall screw anchors on wall surfaces
of hollow construction.

3.05 For selection refer to the section entitled
Attachments, Fasteners, and Methods for

Running Inside Wire and Cable.

3.06 Inside wire may enter ringer from back,
bottom, or either side (See Fig. 5 and 6.)

3.07 When inside wire enters ringer from bot-
tom or back, mounting cord from tele

phone set may be brought into either end of the
ringer. When inside wire enters from one end
and set cord enters from opposite end, secure
set cord ringer with clamps provided.

CAUTION: On earlier models of the FIA
ringer, the interrupter switch assembly was
not mounted separately. Loosening the left
clamp screw may allow the component plate
to shift, changing the position of the inter
rupter switch. On later models of the
FIA ringer (Fig. 3), the rack arm may be
come displaced from under the 26C gong
plate preventing movement of the ringer
control lever to either the LOUD or CHIME
position. Use care to prevent these condi
tions when loosening the left clamp screw
and fully tighten clamp screw when the
set cord is installed.

3.08 The mounting cords of most telephone
sets, other than the 701-type, have short

leads at the connecting block end. The cord
stay clamp in the FIA ringer will not keep a
pull-strain off the spade tip connections on cords
with short leads. To prevent spade tip connec
tion failures in the FIA ringer when using cords
with short leads perform one of the following:

(a) Install a 42-type connecting block using
inside wire between the block and the

FIA ringer. Terminate the cord in the con
necting block.

(b) Put several wraps of friction tape around
the cord a few inches from the stay band.

This provides a grommet which should take
up the stress against the cord-stay clamp if
the cord is pulled.

3.09 Adjust volume of low ring by moving ad
justing stud (Fig. 3) right or left; use a

small screwdriver in slotted end, located beneath

Page 4

right gong. Be sure that rack arm does not snag
on gong plate.

Be sure to acquaint customer with lo
cation and use of ringer control lever.

JACKETED INSIDE WIRE

Fig. 5 - F1A Ringer, Top View, Showing
Jacketed Inside Wire Entering
Through Rear

Fig. 6 - Fl A Ringer, Rear View, Showing
Jacketed Inside Wire Entering
Through Rear
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TABLE A

BIAS SPRING POSITION

BIAS
CLASS OF SERVICE SPRING REMARKS

NOTCH

Bridged
Individual Flat, Message Rate

The bias spring may be placed in
Ringing

and PBX Stations
High low notch when double tap is ex-

Service perienced m CHIME position or

~- ---
when operation is not satisfactory

--~---~--

with bias spring in high notch. If
Grounded

2-party Flat and Message
repositioning bias spring results in

Ringing
Rates

High dial tap or poor operation, check
Service ringer as outlined in Part 6.

4. BIAS SPRING POSITION

4.01 The ringer is shipped with bias spring in
high (left) notch. Table A indicates

proper position of bias spring for various classes
of service. (See Fig. 3.)

Correct bias spring tension has been
set at factory. Do not bend bias spring.

4.02 After completing work, obtain a ringing
test in all three positions of subscriber

switch. Obtain tests according to local instruc
tions. Check for bell taps while dialing.

5. MAINTENANCE

5.01 On a maintenance visit where ringer fails
to operate properly, proceed as follows:

(1) Check airgap at armature for dirt or
foreign material and clean if necessary.

(2) Make sure all connections are tight and
correct.

(3) See that all wires are dressed so that they
do not interfere with operation of the

ringer.

(4) Clean interrupter switch assembly con
tacts when required, by carefully burnish

ing with a 265C tool.

CAUTION: Proper poling of the FIA ringer
is very important to avoid double-tap in the
CHIME position and bell taps while dialing.

4.03 The biasing spring bracket has been
changed on later models of the FIA

ringer. (See Fig. 3.)

Care must be taken to avoid changing
adjustment of spring gap and spring
tension of interrupter switch.

On later type brackets, bias spring
must never be placed on shoulder lo
cated to right of low notch.

5.02 If ringer rings properly but armature
sticks in operated position when sub

scriber switch is in CHIME position, replace
ringer.

5.03 If ringer rings with customer control
lever in CHIME position; proceed as fol-

lows:

Page 5



SECTION 501-252-100

(1) Shift network mounting plate until inter
rupter switch stud just touches clapper

rod.

(2) If step (1) results in double-tap, shift
component plate back slightly toward

original position.

(3) If step (1) or (2) does not eliminate
trouble, replace ringer.

Note: On earlier models of the F1A ringer
the interrupter switch was mounted to the
network mounting bracket. On later models
the interrupter switch is mounted sepa
rately to the ringer base and steps (1), (2),
<lnt"l (~\ ur;]1 nAt annl"_A......... \U, 1''' ................. ...,v u.pp.l.J' 0

6. CONNECTIONS

6.01 When tip party identification is required,
it must be obtained through the ringer as

sociated with each station. The connections are

shown in the section for particular telephone set
used.

6.02 If tip party identification is required and
customer does not wish telephone set as

sociated with F1A ringer to ring:

(a) F1A ringer should not be used to tip party
identification.

(b) F1A ringer should be connected as nor
mal tip party ringer.

(c) Telephone set should be connected for tip
party identification with the ringer si

lenced as described in the section related to
set.

6.03 Table B gives connections for the F1A
ringer. A circuit drawing is shown in

Fig. 4.

TABLE B

LINE AND RINGER CONNECTIONS FOIt F1 A RINGER

INDIVIDUAL
RING TIp·

WIRE OR LEAD OR
aRIDGED PARTY PARTY

Ring R 6 6 1
Inside Tip G 4 1 6
Wire

GRD y - 4 4

R 7 7 7

S-R 2 2 2
Ringer

S 2 2 2

BK 4 4 4

G BL 4 4t 4t
Network

A R 7 7 7Straps
B G 6 6 6

* See 6.01 and 6.02
t Place BL strap on (1) whenever severe induction noise is encountered.

Page 6
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BELL SYSTEM PRACTICES
Plant Series

SECTION 501·258·101
Issue 2, March, 1965

AT&TCo Standard

RINGERS - L1A

IDENTIFICATION, INSTALLATION, MAINTENANCE, AND CONNECTIONS

1. GENERAL 3. INSTALLATION

1.01 The LIA ringer uses a C4A ringer coil and
is subject to the same circuit arrange

ments and limitations as the C4A ringer.

2. IDENTIFICATION

3.01 Select a location that will permit customer
to hear ringer.

3.02 Mount ringer in a vertical position with
gongs at top.

2.01 The LIA ringer is a single-coil, high im-
pedance, loud ringing signal for indoor or

outdoor use. The ringer has a 2-position bias
spring and consists of the components as shown
on Fig. 1 and 2.

3.03 If location is indoors, ringer may be fas
tened directly to wall surface with t,vo

fasteners as follows:

(a) For fastening to wood, use No.8 RH wood
screws.

2.02 The ringer has mounting facilities and
space provided for the installation of a

425A or 426A electron tube (Fig. 3). The tubes
are used for selective multiparty line ringing or
when there is evidence of inductive interference
(Table A). For the maintenance and mounting
instructions of these tubes, refer to the section
entitled Electron Tubes.

(b) For hollow wall construction, use B wall
screw anchors.

(c) For concrete and masonry surfaces, use C
plastic anchors.

P-87B300 5488
HOOD CAPACITOR

P-878700 26E
GONG PLATE GONG

26F
GONG

P-15E313
TERMINAL

BOARD
ASSEMBLY

P-15E307
CLAMP

P-15E306
BASE

P-IIE779
RINGER
PLATE

P-87B500
COVER

Fig, 1 - L1A Ringer (Assembled) Fig. 2 - L1A Ringer, Components

© American Telephone and Telegraph Company, 1965
Printed in U.S.A
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SECTION 501-258-101

425A OR
426A TUBE

Fig. 3 -l1A Ringer with 425A or 426A Tube

3.04 When mounting ringer outdoors, use a
181A-49 backboard. This backboard comes

equipped with two RH self-tapping screws for
mounting LIA ringer. For mounting 181A-49
backboard, refer to section on installation of
backboards.

3.05 Wire may enter ringer from top, bottom,
or back.

4. MAINTENANCE

4.01 If ringer fails to operate properly, check
the following:

Page 2

(a) All leads should be dressed away from
clapper and armature.

(b) Armature air gap should be free of dirt
and foreign material.

(c) All terminal connections should be tight
and correctly terminated.

(d) Biasing spring should not touch or rub
pole piece and should be in correct notch.

Jlt
'~ Correct biasing spring tension has been
~ set at factory. Do not bend biasing
D spring. Spring can be moved to either

notch as required.

Note: See section on maintenance of C-type
ringers for proper bias spring position on
a particular class of service.

(e) Clapper should have perceptible to 1/32
inch clearance from 26F gong when arma

ture is nonoperated. With armature operated,
clearance should be perceptible to 1/32 inch
between clapper and 26E gong. Gongs are on
an eccentric pivot and may be rotated to meet
this requirement.

(f) If ringer still does not operate properly,
replace ringer.

5. CONNECTIONS

5.01 See Fig. 4 and Table A for line and ringer
connections.
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TABLE A

LINE, RINGER, AND TUBE COINNECTIONS

2·PARTY
SElECTIVE RINGING

SEVERE INDUCTION (30 TO 80 VOLTS) *
AND AVERAGE INDUCTION (UP TO 30 VOLTS) *

INDIVIDUAL
RING TIP

(-)RING (-)TIP (+) RING (+)TIP (-)RING (-) TIP (+)RING (+)TIP
BRIDGED PARTIES (1.5) PARTIES (2-6) PARTIES (3.7) PARTIES (4•.8) PARTIES (1.5) PARTIES (2-6) PARTIES (3.7) PARTIES (4·8)

RING R 4 4 3 4 3 4 3 4 3 4 3
INSIDE

-,

TIP G 3 3 4 3 4 3 4 3 4 3 4
WIRE --

GRD Y 6 6 6 6 6 6 6 6 6 6

R 4 4 4 6 6 4 4 1 1 4 4
-, -

S·R 1 1 1 1 1 1 1 4 4 1 1
RINGER

S 2 2 2 2 2 2 2 4 4 2 2

BK 3 6 6 6 6 4 4 2 2 4 4--
W 1 1 1 1 1 1 1 1 1 1 1

CAPACITOR -, -- .. C---_____

Y 2 2 2 2 2 2 2 2 2 2 2

R 6 6 4 4
426A ----~- -~

BK 1 1 1 1
TUBE • --

y 4 4 6 6

426A R 3 3
TUBE --~

SEVERE t BK 1 1
-'---

INDUCTION Y 4 4

R 3 3 4 4
f--------f-- ~------' ---~f---------- f----------

425A BK 6 6 1 1

TUBE •
~ .. - ._--~

_.
y 1 1 6 6

,---- !---------~--_. 0 __- ---------------
G 4 4 3 3

• Use negative party connections when capacitor type grounded ringing must be replaced with tube type ringing due to inductive noise.

t The three element 426A tube can be used to combat severe inductive noise (30 to 80 volts) on negative parties only. It cannot be used on positive parties.

iii
II'

.!'J
II'
m
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Z
U'I
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ISS 2, SECTION 501-258-101

(BK)

(R)

(Y)

(Y)

(It)RING

GRD

(S-R)

2650n

(W) 2650n

(y)

(S)
2

looon

REVERSE FOR
TIP PTY

(BK)

TIP IG) 3
(R)

(S-R)
r.

(wj
~

(V)

IS)
2

REVERSE FOR )
TIP PTY

)

TIP I (G) 3
r.
"-'

RING (R) 4 (R),.,.
'<-'

5

0

GRD (Y) 6 (BK),.,.
'<-'

looon

2650n

(S-R)

5

o

I

(w)

'1'

(y)

(5)
2

j
(G) 3 I BK) rTIP ~

"-'

4
(R)RING (R) ~

"-'

GRD (V) 6
-----* 0

INDVIDUAL BRIDGED RING AND TIP PARTIES

SELECTIVE RINGING
NEGATIVE (-) RING AND TIP PARTIES

(BK) (Y) (BK)

(S-R) (R) (S-R)

2650£1

IOOOQ

(R)

(R)

(G)

(V)

(S)

(BK)

SEVERE INDUCTION
POSITIVE (+) RING AND TIP PARTIES

5

o
6

2 (7}-+-------------.

(W)

(Y)

(Y)

TIP

REVERSE FOR
TI P PTY

RING

GRD

2650n

IOOOQ
(S)

(BK)

(S-R)

2(7}-+--------------.
(Y)

(W)

REVERSE FOR
TIP PTY

TIP (G)

RING (R) (G)

426A 425A

TUBE (R) TUBE
5

0

6
(BK)GRD (Y)

SEVERE INDUCT ION
NEGATIVE (-) RING AND TIP PARTIES

looon

2650n

(R)

(Y)

(5 )

(BKI

( R)

SELECTIVE RINGING
POSITIVE (+) RING AND TIP PARTIES

(W)

(Y)

REVERSE FOR
TIP PTY 2

TIP (G) 3

RING (R) 4

5

0

GRD (Y) 6

NOTE:

ANI CONNECTIONS ARE NOT SHOWN. RINGERS IN SETS OR 1635A
INDUCTORS SHOULD BE USED FOR IDENTIFICATION PURPOSES.

* INSULATE AND STORE.

Fig. 4 - UA Ringer, Connections
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BELL SYSTEM PRACTICES
Plant Series

SECTION 502·120·200
Issue 3, May, 1964

AT&TCo Standard

TELEPHONE SETS AND ASSOCIATED STATION APPARATUS

SELECTION OF INDOOR LOCATIONS

1. GENERAL

1.01 This section serves as a guide in planning
the location of telephone sets and associated

station apparatus as follows:

• For general indoor use.

• At normal temperatures.

• In a nonexplosive atmosphere.

• At dry locations.

1.02 This section is reissued to state that tele-
phone apparatus equipped with plastic

covers should not be installed in locations where
there is a possibility that surrounding tempera
tures will reach 150 degrees F. This could cause
warping or deformation of the plastic.

1.03 Whenever service is provided in other
than the above indoor locations, use special

sets and follow special procedures as covered in
other sections.

2.02 From a maintenance viewpoint, avoid loca-
tions where the room noise is likely to

cause customer complaints of "Can't hear" or
"Can't be heard." However, if no quieter location
is available, review the section on apparatus for
use at noisy locations. In addition, apparatus
should be accessible for maintenance and free
from accidental mechanical damage or receiver
off-hook trouble ..

2.03 If the customer, after being acquainted
with these facts, insists upon a location

which is undesirable from a maintenance view
point, refer the matter to a supervisor.

2.04 Where the appearance of the completed in-
stallation may have a bearing on customer

choice of location, inform the customer as to
where it may be necessary to have holes drilled, and
where wire or cable will be placed and exposed.

2.05 Discourage locations on finely finished sur
faces such as:

• Marble.

2. LOCATION • Expensive wood paneling.

2.01 Install the telephone apparatus in the loca-
tion chosen by the customer. It may be

helpful to point out that some locations are not
conducive to concealed wiring or proper main
tenance. Give consideration to ability to hear the
ring throughout the premises.

• Ceramic or glass tile.

Note: The customer should make arrange
rnents to have holes drilled for the above
surfaces.

© American Telephone and Telegraph Company, 1964
Printed in U. S. A.
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SECTION 502·120·200

2.06 To avoid inductive noise, do not place tele
phone apparatus near fluorescent light

units.

2.07 Consider the use of available conduit facili
ties when planning station apparatus lo

cations, and point out to the customer the advan
tages of concealing wire in conduit.

2.08 Available niches and shelves may be used.
Table A gives necessary dimensions of

shelves.

2.09 The subscriber set may be mounted in a
wall cabinet provided for that purpose.

Be sure the set is mounted in the proper position.
Adjust signal to satisfy the custoH1eL

TABLE A

SHELF DIMENSIONS

Depth Width
Type Set

inches inches

202 6 12

300 8 12

500* 9-1/2 12

5300 8-1/2 12

540 10 12

560* 10 12

" The TOUCH-TONE versions of these sets require the
same shelf dimensions.

2.10 When the customer desires a telephone in
a dimly lit location, a set with a dial light

such as the 700 type (Fig. 1) may be desirable.

700* 5 12

Fig. 1 - 700.Type Telephone Set

Page 2



3. LOCATING ON DESKS OR TABLES

ISS 3, SECTION 502-120-200

Maintenance

3.01 When locating a connecting block or sub
scriber set on a desk or table, consider

which hand the customer uses to hold the handset.

3.02 Inspect desk for special wiring facilities
which may be provided by the manufac

turer, such as built-in brackets for mounting
connecting blocks, subscriber sets with bakelite
covers, or knock-out discs with rubber grommets
for telephone set mounting cord.

3.03 Where no special provisions are made for
mounting connecting block or subscriber

set, select a location as follows:

Connecting Block

(a) Locate on one of the outer panels just below
the top of the desk. A practical objective is
to place the connecting block high enough
to hold the cord off the floor. Consider,
where necessary, the use of a spring
mounting cord.

(a) The cord will not be subjected to damage
by being stepped on or crushed, or by
floor cleaning operations such as sweeping,
mopping, or waxing. There will be less
chance of the station set being accidentally
pulled off the desk or table.

4. BATHROOM LOCATIONS

4.01 Whenever possible, install a wall set in
these locations.

4.02 If a wall set installation is not feasible, a
desk set may be instaiied subject to the

following conditions:

(a) The telephone set cannot be brought into
the bathtub or shower.

(b) The telephone set cannot rest on the edge
of the bathtub.

4.03 If a jack is installed in the bathroom, it
must be located so the preceding require

ments will be met.

Subscriber Set

(a) On the side of the pedestal of desk near the
top, inside the knee well, and away from
leg area of customer.

(b) On the underside of a table.

(c) Near the top, on the left or right side of a
desk or table.

5. WALL AND HANG-UP TYPE HAND TELEPHONE
SETS

Convenience

(a) This location will permit the station set to
be moved to practically any position on
desk or table top.

5.01 Place telephone set at a height most suit
able for the customer. Generally, the de

termining factor will be whether the customer
will stand or sit while using the equipment.

Page 3
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BELL SYSTEM PRACTICES
Plant Series

STATION SETS

SELECTING OUTDOOR LOCATIONS

PATIOS AND SWIMMING POOLS

SECTION 502·120-202
Issue 1, August, 1962

AT&TCo Standard

1.00 INTRODUCTION
This section covers general information and procedures pertaining

to selecting outdoor locations for telephone apparatus at patios or swim
ming pools.

2.00 GENERAL

2.01 Placing wire, cable, and protectors for telephone apparatus at patios
and swimming pools should be on the same basis as for permanent

buildings.

2.02 Makeshift pole lines, insufficient clearances, etc, must be avoided.

IN NO CASE SHALL CORDS
BE LONG ENOUGH TO REACH
POOL.

~=:::::--.....

Fig. 1 - Recommended instaliation of Pool and Patio Telephone

© American Telephone and Telegraph Company, 1962
Printed in U. S. A. Page 1



SECTION 502-120-202

tt
~t ' Avoid placing wires over swimming pools or diving boards.

< fA
10

2.03 Conduit or ditch for underground wire or cable distribution will be
provided by the customer. The same separations between telephone

and power should be observed as is required for ordinary buried service.

tt
'.I~ , Proper grounding procedures are very important. See the section

"A entitled Protectors and Signaling Grounds.
,0

L

3.00 INSTALLATION

3.01 Telephone apparatus shall only be installed in a weatherproof box or
sheltered area. A suitable location or box shall be provided by the

customer and approved prior to installation.

Caution: Under no circumstances shall telephone apparatus cords
be long enough to reach a swimming pool. The customer should be
so advised preceding the installation. Trench or conduit runs to tele
phone locations can then be planned accordingly. See Fig. 1 for
typical recommended installations.

3.02 Waterproof jacks and covers shall be used at all outdoor locations.
See the section entitled Jacks and Plugs.

tt
'~ il Customer must be cautioned to bring portable telephone appara-

~ !~ tus indoors at night or doing inclement weather. Moisture may
~\ damage telephone apparatus, and may also cause sl:rvice failure

i... on the entire line.

Page 2
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BELL SYSTEM PRACTICES
Plant Series

SECTION 502-200-200
Issue 2, August, 1964

AT&TCo Standard

SUBSCRIBER SETS

LOUD RINGING BELLS

INSTALLATION

1.02 It is reissued to:

1.01 This section covers installation of loud ring
ing bells for indoor and outdoor locations.

• Change title.

• Include information on new apparatus.

1. GENERAL (b) The sound output of the 392-type subscriber
set is regulated by gong adjustments.

(c) To increase the sound output of the 592
type subscriber set, replace the standard
3-inch 26B gongs with 4-inch 42A gongs
and brackets.

(d) See section on L1A ringers for adjustment
of gongs for maximum sound output.

392-Type Subscriber Sets

1.03 The 392-type subscriber set is equipped
with two No. 28A 6-inch steel galvanized

gongs. The 392-type subscriber set is superseded
by the 592-type subscriber set.

592-Type Subscriber Sets

1.04 The 592-type subscriber set is equipped
with two 3-inch 26B brass, black finished

gongs. The 592-type subscriber set is superseded
brihe L1A ringer.

L1A Ringer

1.05 The L1A ringer is equipped with one 26E
gong and one 26F gong.

2. INSTALLATION

2.01 Prior to installation consider:

AUCIBILITY

(a) Select a location where volume of sound
will be best distributed and wherever
practicable, place set at least 10 feet above
ground.

(e) Mounting holes for the 169A backboard
are located on and 1 inch to either side of
the vertical center line of the backboard.

(f) Mount the L1A ringer with a 181A back
board (Fig. 5). Two RH self-tapping
screws are furnished with the backboard.

(g) Mount L1A ringer in a vertical position
with gongs at top.

3. MOUNTING

Indoor

3.01 Backboards are not generally required for
mounting subscriber sets and should not be

used unless it will facilitate the installation or
where a more secure mounting is required, such
as on uneven surfaces.

3.02 When walls are uneven:

(a) Shim backboards and use screws 1/2 inch
longer than specified in Table A.

(b) When required, the I71A wood backboard
(Fig. 1) is used to attach the 592-type
subscriber set.

© American Telephone and Telegraph Company, 1964
Printed in U. S. A. Page 1



SECTION 502-200-200

in.

n.

l GROMMET FOR
STATION WIRING

Fig. 2 - 159A Backboard

(c) A 9- by 12- by 3/4-inch hardwood back
board may be used to mount the 392-type
subscriber set.

(d) The L1A ringer is fastened directly to wall
surface with two fasteners.

(e) Obtain customer permission before attach
ing subscriber sets or backboards to finely
finished surfaces.
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TABLE A

MOUNTING THE 171 A BACKBOARD

Note: Use same fasteners to mount 592-type subscriber
sets to wood surfaces.

Surface
Quan- Fastener

tity

Hardwood 4
1 in., No.8 RH Blued
Wood Screws

Softwood 4
1-1/4 in., No.8 RH

Blued Wood Screws

Plaster on
2 in., No.8 RH Blued
Wood Screws in

Masonry 3 6-8 x 3/4 in. Screw
Block Anchors

1-1/2 in., No.8 RH

Masonry 4
Blued Wood Screws
in 6-8 x 3/4 in.
Screw Anchors

12-24 x 9/16 in. RH
Metal 3 Galvanized Iron

Machine Screws

Hollow Tile,
1/8 x 4 in. BH Toggle

2 Bolts (cut off excess
Metal Lath length)

Corrugated
2

1 in., No.8 RH Self-
Metal tapping Screws

Fig. 1 - 17'A Backboard Fig. 3 - 169A Backboard
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Outdoor

3.02 Locate subscriber sets where workman and
equipment will not be exposed to injury or

damage.

3.03 Install subscriber sets in enclosed steel
backboards.

3.04 When exposed to the weather:

(a) Mount the 392-type subscriber set with a
159A backboard (Fig. 2, Table B). Two
P-160406 12-24 by 9/16-inch RH machine
screws are furnished with the backboard.

(b) Mount the 592-type subscriber set with a
169A backboard (Fig. 3 and 4). Two
P-205609 8-32 by 5/8-inch RH brass
machine screws are furnished with the
backboard.

Fig. 4 - 592-Type Subscriber Set Mounted

ISS 2, SECTION 502·200-200

TABLE B

MOUNTING THE 159A BACKBOARD

Surface
Qua"",

Fastener
tlty

1 in., No. 14 RH Gal-

Wood 4 vanized Wood
Screws. (U s e
knock-out holes A.)

1 in., No. 14 RH Gal-
vanized Wood

2 Screws in upper
and lower knock-

Wood Poles out holes B.
(see note) 1-1/2 in., No. 14 RH

Galvanized Wood
2 Screws in knock-

out holes C.
1 in., No. 14 RH Gal.

Plastered vanized Wood
Surfaces Screws. (U se
having 3 knock-out holes B
Wood Studs and place screws in

studding.)
1 in., No. 14 RH Gal-
vanized Wood

Unfinished 4
Screws in 10-14 x

Masonry 1in. Screw Anchors.
(Use knock-out
holes A.)

2 in., No. 14 RH Gal-
vanized Wood

Finished 4
Screws in 10-14 x

Masonry 1in. Screw Anchors.
(Use knock-out
holes A.)

Hollow Tile, 3/16 x 4 in. BH
Toggle Bolts. (Use

Metal Lath,
4 knock-out holes A.

Corrugated Cut off excess bolt
Metal length.)

12-24 x 9/16 in. RH
Iron Machine

Solid Metal
3

Screws. (Use upper
(see note) knock-out hole B

and knock-out holes
C.)

Note: If C knockout holes are not provided, drill at loca
tion shown in Fig. 2 with 9/32-inch drill. Fasteners through
knockout holes should be brought up snug without forcing
to avoid distorting backboard and throwing tapped mount
ing holes for the 392-type subscriber set out of alignment.

Page 3



SECTION 502-200-200

(c) Where practicable, use three of the same
fasteners shown in Table B to attach the
169A backboard.

(d) Where use of the bottom mounting hole in
the 169A backboard is not practicable,
place fastener through the small knockout
hole provided near center of backboard.

Fig. 5 - 181A-49 Backboard for
Mounting LIA Ringer

Page 4
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BELL SYSTEM PRACTICES
Plant Series

SECTION 502-320-100
Issue 5, October 1968

AT& TCo Standard

HAND TELEPHONE SET-220A, 1220A, AND 2220B

IDENTIFICATION, INSTALLATION, MAINTENANCE, AND CONNECTIONS

1. GENERAL

1.01 This section is reissued to:

• Include 2220B hand telephone set

• Add H5AD (message waiting lamp) handset
cord, D5AL and D5AN mounting cords
(associated apparatus or equipment)

• Show handset cords are ordered separately

• Remove reference to dials, networks, receiver
units, and transmitter units as being replaceable
components

• Include test procedure for hand telephone
set

Since this reissue covers a general revision, arrows
ordinarily used to indicate changes have been
omitted.

2. IDENTIFICATION

2.01 The 220A (Fig. 1), 1220A, and 2220B (Fig. 2)
hand telephone sets are components of the

dial-in-handset TRIMLINKe; telephone sets. The
hand telephone set is a complete telephone set
except for the handset cord and the ringer and line
switch which are housed in a telephone base.

ORDERING GUIDE

Set, Telephone, Hand, 220A-*

Set, Telephone, Hand, 1220A-*

Set, Telephone, Hand, 2220B-*

(a) Replaceable Common Components:

• Lamp, 53B

• P-25E803, Number Card Retainer

• P-28E320, Light Seal

• Form, E5002A (number card)

(b) Associated Apparatus or Equipment: (order
separately)

• Cord, Handset, H4DB-*

• Cord, Handset, H5AA-*

• Cord, Handset, H5AD-* (Equipped with
message waiting lamp)

• AC1-* Telephone Base

• AD1-* Telephone Base

• Cord, Mounting, D5AL-*(ADl Base)

• Cord, Mounting, D5AN-*(ADl Base, retractable)

.2012A Transformer (for other suitable
transformers, see section on transformers)

(c) Customer Instruction Booklet:

• GN-2426 (220A)

• GN-2433 (l220A)

• GN-2441 (2220B)

*Refer to Table A for color selection.

3. INSTALLATION

(a) Planning-When planning the installation
of a hand telephone set together with its

companion base, consider the following:

• Safety for yourself, customer, and maintenance
personnel.

• Location-A 120V, 60 Hz power receptable
must be available, not under the control of

:\ merican Telephone and Telegraph Company, 19m,

Printed in 1',S.A. Page 1
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lOA DIAL

FLOATING
FINGERSTOP

* ADD COLOR
SUFFIX

Fig. 1-220A Hand Telephone Set

a switch, that can be used for the transformer
to provide power for the dial light.

• Distance between associated equipment or
apparatus.

• General appearance of installation.

(b) Installing

(1) Connect the 220A, 1220A, or 2220B hand
telephone set to a telephone base by

plugging an H4DB cord (Fig. 3) or H5AA (tip

Page 2

CARD
SEE TABLE A

82A2A DIAL
(SEE NOTE)

RECALL SWITCH

NOTE:
1220A HAND
TELEPHONE IS
SIMILAR EXCEPT
EQU I PPED WITH
10 BUTTON
(80B2A) DIAL.

Fig. 2-22208 Hand Telephone Set

party lines) into the jacks on each component.
The cord must be ordered separately.

(2) If tip party identification is required, an
H5AA cord must be used. Check under

number card window to see that screw used
in tip party identification switch is tightened
down. The absence of a screw or screw hole
in the identification switch position (Fig. 4)
indicates that the connection has been made
in the network at the factory. The H4DB
and H5AA handset cords are available in 5-112,
9-, and 13-foot lengths.
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TABLE A

COLOR SELECTION AND PIECE PART INFORMATION*

HAND TELEPHONE AND
DIAL HUB COVER'

STANDARD COLOR

Black

SUFFIX

-03

COLOR

Slate

DIAL FACE CARD
(1220 AN 0 2220)

PIECE PART NO.
(1220A ONLY)

P-22F570

PIECE PART NO
(2220B ONLY)

P-22F967
---- - ------------_.----~- ._----_._-~----+-- ---_..._~- -- - --- --

P-22F571 P-22F968
Cinnamon

I \'01"Y - 50 Bl'O\nl
1------- ----.- --- ----------- -- -------- -----------_+--

Lt. Beige

Turquoise

* l\efer to Section 500-120-100 for promoted colors

t 220A hand telephone set only

(3) If message waiting lamp feature is required,
an H5AD cord must be used. The lamp

equipped end of the cord plugs into the hand
telephone set. It is available in 5-112 foot
length only.

If it is necessary to use an H5AA cord
for other than tip party identification
service, disconnect the (BL) ringer lead
from B terminal on the terminal board
in the base, insulate and store.

(4) The 220A, 1220A, and 2220B hand telephone
sets are factory equipped with 53B dial

lamps; power for lamps is supplied by a 2012A
transformer or any other transformer where
more than one dial light set is installed (see
section of transformers). DO NOT USE
2012B TRANSFORMER.

The illumination of the dial diminishes
with increased cord lengths. In
installations where the illumination
is considered inadequate, the 53B
lamp may be replaced by a 53A, if
the lamp power is supplied by a 2012A
transformer and the combined lengths
of mounting and handset cords exceed
15 feet. Refer to Part 4, Maintenance,
for dial lamp replacement.

(5) When the hand telephone set is used in
conjunction with a key telephone system,

the dial lamp can be powered by the 101G
or equivalent power supply component of the
key system apparatus. In this case, the 53B
dial lamp must be replaced with. the 53;-\
lamp and the lOY ac tap on transformer used.

(6) Install Form E-5002A (number card) in
space provided above the dial. ese

Page 3
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TELEPHONE
BASE PLUG
(SQUARE GROMMET)

HAND TELEPHONE
SET PLUG
(TAPERED GROMMET)

Fig. 3-H4DB Cord

TIP PARTY IDENT.
SWITCH LOCATION
(EARLY MODEL)

HOUSI NG SCREWS

DIAL
LIGHT

. '.
............ ... .....

P-28E320
LIGHT SEAL

P- 25E803
NUMBER CARD RETAINER

Fig. 4-220A Hand Telephone Set, Number Card
Removed

Page 4

KS-16750L2 releaser to remove number card
holder. Replace holder by inserting one end
in the recess. Put light pressure on the
other end to cause a slight outward bow and
.snap into recess.

INSTRUCTING THE CUSTOMER

(a) Recall Switch (Fig. 1 and 2): Point out
recall switch and explain advantages of

switch. Example: If a person receives busy
tone at conclusion of dialing a number, he may
depress the recall switch for a few seconds; then
release. Dial tone will again be heard. This is
done in place of depressing line switch plunger
on the telephone base.

Caution: If the recall switch is depressed
during conversation or dialing, Central
Office equipment may be disconnected.

(b) "Floating" Finger Stop (220A only)

• Demonstrate finger stop by dialing a digit.
Then depress recall switch.

Note: When demonstrating finger stop, be
guided by local instructions in choosing digits
to dial. Some digits (i. e., 1 or 9) may be
used as special access numbers for services
such as DDD in ANI offices .

• To prevent dialing errors, every digit dialed
requires rotation of fingerwheel until finger
is stopped .

(c) AC1 Telephone Base: Show customer how
to place 220A, 1220A, or 2220B hand telephone

set in waiting position as shown in Fig. 5.

4. MAINTENANCE

4.01 In areas where RF suppression is required,
replace the hand telephone set with a set

that has been modified by the local distributing
house. Modified sets will not be recoded but will
be stamped "RF Suppressed See 500-150-100".
Stamp is located adjacent to handset cord jack
vlhere the set code is stamped.



Fig. 5-220A Hand Telephone Set in Waiting Position
on AC1 Telephone Base

4.02 Field maintenance of the 220A, 1220A, and
2220B hand telephone sets is limited to the

following:

• Dial lamp

• P-25E803 number card retainer

• P-28E320 light seal

• Form E-5002A number card

• Handset Cords

ISS 5, SECTION 502-320-1 00

4.03 Replace defective dial lamp and handset cord
as follows:

(a) Dial Lamp: To replace a defective dial
lamp (Fig. 6), use 553A tool. To gain access

to the lamp, remove number card retainer,
number card, and light-seal plate.

(b) Handset Cord: To replace a plug ended
handset cord (Fig. 7), use a KS-16750L2

releaser. Insert tool in space provided and apply
pressure against spring clip toward body of
plug. When spring clip has been depressed,
pull plug out of jack.

Fig. 6-Replacing Dial Lamp

If transmission troubles are experienced
or the dial is inoperative, replace the
hand telephone set.

4.04 To test hand telephone set procede as
follows:

(a) Make sure all connections are correct and
secure, and line polarity for TOUCH-TONE®

Page 5
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Fig. 7-Removing Cord From 220A Hand Telephone Set

dials in 1220A or 2220B is correct. (See Section
502-321-400) .

(b) Listen to set receiver for presence of dial
tone.

(1) If dial tone is heard, dial any digit or
digits prescribed by local instructions to

break dial tone. If dial tone can be broken,
depress and release recall button. After second
dial tone is obtained, call the local ringer test
circuit for TOUCH-TONE dials and test each
button of the dial as required by local test
procedures. If dial fails test, replace complete
hand telephone set.

(2) If dial tone is not heard, in set receiver,
connect dial hand test set at connecting

Page 6

block. If dial tone is heard with test set,
remove the handset cord at the hand telephone
set and move the test set leads to the (G)
and (R) conductors at the cord plug. If dial
tone is now heard, replace the hand telephone
set. If dial tone is not heard, test both
handset cord and telephone set base.

5. CONNECTION INDEX

Fig. 8-220A Hand Telephone Set-- Wiring
Diagram

Fig. 9-1220A or 2220B Hand Telephone
Set-Wiring Diagram
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RCVR

TRMTR

EL lOA DIAL 854A NETWORK
CK

~ DIAL

~ LIGHT *
~ ~

DIAL ! 'U

PULSE ~
CONTACTS

i~

r>? ~RECALL
II'

SWITCH
CONTACTS ! 1'- '<J

I

') 2:::
,

I
'-----<

RECALL
SWITCH

CONTACTS !
~ 1~

3

2

HAN D T
SET JA

H4DB, H5AA, OR
H5AD, CORD

(ORDERED SEPARATELY)

~"'----=-=--------f'±---ct4

NOTE

LAMP AND RESISTOR ARE PART OF H5AD CORD ONLY FOR MESSAGE
WAITING FEATURE. [YJ LEAD IS NOT TERMINATED IN SET PLUG.

* CHANGE TO 53A LAMP IF COMBINED LENGTH OF HAND TELEPHONE SET
CORD AND (ADI BASE) MOUNTING CORD EXCEEDS 15 FEET.

( ) COLOR CODE H4DB CORD.

[ ] COL.OR CODE H5AA OR H5AD CORD.

Fig_ 8-220A Hand Telephone Set-Wiring Diagram
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H4DB, H5AA,
OR H5AD CORD

(ORDERED
SEPARATELY)

(YI [W]

(GI [G]

( SEE
NOTE)

( n [R]

Page 8
8 Pages

2

4

~5

3

i·.... 861A NETWORK •••• 80B2A DIAL
.... (1220A)

OR
82A2A DIAL

( 2220B I

DIAL
~ L1GHT*

SWITCH
CONTACTS (+1 I

r>,

7

,~ j r>,
~

33

- "" 3- ~

Uj(W) 2 1r>,
'<J L 3

(R) 4

Uj'"
RCVR l '<J i I

l Y j
TRMTR I

~

U~c 0

~
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~ rl

':. * * t ~
'------< r

IQ ::::~ 'W
_'Ii

~\l /1

1 I -1(

.4 n--1~

~

i
- (

11--1•
5

~f-<
r

V~(-) 6
n-
~

RECALL
SWI TCH

CONTACTS

NOTE:

LAMP AND RESISTOR t:..RE P.t\RT OF H5AD CORD ONLY FOR MESSAGE
WAITING FEATURE. [Y] LEAD IS NOT TERMINATED IN SET PLUG.

* CHANGE TO 53A LAMP IF COMBINED LENGTH OF HAND TELEPHONE SET
CORD AND (ADI BASE) MOUNTING CORD EXCEEDS 15 FEET.

( ) COLOR CODE H4 DB CORD

[J COLOR CODE H5AA OR H5AD CORD

Fig. 9-1220A or 22208 Hand Telephone Set-Wiring Diagram



BELL SYSTEM PRACTICES
Plant Series

SECTION 502-321-100
Issue 3, June 1968

AT& TCo Standard

TELEPHONE BASES

ACl AND ADl

IDENTIFICATION, INSTALLATION, AND MAINTENANCE

1. GENERAL

1.01 This section is reissued to:

• Add 2220B Hand Telephone Set

• Add P-90D231 Polarity Guard Assembly

• Add D5AN Mounting Cord (AD1 Base)

• Change reference to 165B Adapter (ADI
Base)

Since this reissue covers a general revision, arrows
ordinarily used to indicate changes have been
omitted.

2. IDENTIFICATION

2.01 The ACI telephone base (Fig. 1) mounts on
a flat vertical surface while the ADI (Fig. 2)

may be placed on a flat horizontal surface.

2.02 Either of these telephone bases may be used
in conjunction with a 220A, 1220A, or 2220B

hand telephone set to make up a complete telephone
set.

2.03 For other information on the 220A, 1220A,
or 2220B hand telephone set, refer to Section

502-320-100.

ORDERING GUIDE

Base. Telephone, ACl-*

Base, Telephone, ADl-*

(a) Replaceable Components

• Adapter, 165A (includes P-28E424 resonator
and adapter mounting screws) ACI base

• Adapter, 165B (includes P-28E424 resonator
and adapter mounting screws) early ADI
Base

• P-28E261 Base (ACl)

• P-28E351 Base (ADl)

• P-82E8* Cover

• P-82E2* Housing and Plunger Assembly
(ACl)

• P-82E4* Housing Assembly (ADl)

• P-22F438 Resonator Assembly, (ADI Base
current production)

• Ringer, PIA

(b) Associated Apparatus or Equipment (order
separately)

• Cord, Mounting, D5AL-* (5 feet-6 inches, 9
or 13 feet) ADI base

• Transformer 2012A or equivalent

(c) Optional ApparatrJ<' or Equipment (ordered
separately)

• Cord, Mounting, D5AN-* (5 feet-6 inches, 9
or 13 feet retractable) ADl base. Use in
place of D5AL cord when specified on
customer service order.

*Refer to Table A for color selection.

© American Telephone and Telegraph Company. 1968
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/

)~.'•....'.~.
;

I,
I
!
I

NGER
VOLUME
CONTROL

Fig. 1-AC 1 Telephone Base With 220A Hand Telephone Set
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Fig. 2-AD1 Telephone Base With 1220A Hand Telephone Set

COLOR
TABLE A

COLOR ORDERING GUIDE

STANDARD COLOR' SUFFIX

Black -03

Ivory -50

Green -51

Red -53

Yellow -56

White -58

Rose Pink -59

Lt. Beige -60

Lt. Gray -61

Aqua Blue -62

TurquoIse -64

*Refer to Section 500-120-100 for promoted
colors.
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DESIGN FEATURES

• Factory-wired for individual and 2-party
service

• Adjustable ringer volume control

• AC1 base (for vertical mounting) - jack
equipped to receive plug-ended handset cord

• AD1 base (for horizontal mounting) - jack
equipped to receive plug-ended handset and
mounting cords

• A lead control (optional)

• 4-party full selective or 8-party semiselective
ringIng by adding 426N diode (optional)

APPLICATION

• CO or PBX lines

• 1A1, 1A2, and 6A key telephone system
(optional)

3. INSTALLATION

(a) Planning

• Safety for yourself, customer, and maintenance
personnel

• Location - desk, table, wall, etc.

• Availability of power outlet for hand telephone
set dial light transformer

• Space requirements

• General appearance of installation

(b) Installing

Polarity Guard should only be installed
when instructed by local administrative
practices or procedures for end-to-end
signaling purposes when battery and
ground reversals are encountered
(Fig. 3).

(1) Where a single dial light is involved, use
a 2012A transformer. Select a 105-120

volt ac receptacle not controlled by a switch.

Page 4

Fig. 3-P-90D231 Polarity Guard Assembly, Installed

Use a 2A clamp to secure transformer to the
outlet. Where two or more dial light sets are
installed, refer to the section on station
transformers for use with multiple installations.

DO NOT USE A 2012B TRANSFORMER
Use 2012A or equivalent transformer
supplying voltage for the 6.3V dial
lamp.

(2) For proper illumination of the dial the
length of wire between the transformer

and telephone set should not exceed 250 feet
of inside wire.

(3) Ringing and/or identification ground, where
required, is common to the lamp circuit.

Damage to the transformer may result if there
is sufficient ground potential difference
between power and telephone grounds. Refer
to appropriate section on bonding to power
grounds in Division 460.

(4) A typical AC1 and AD1 telephone base
installation including the hand telephone

set, is shown in Fig. 4 and 5.

(5) The plastic housings of the AC1 and AD1
bases are secured by captive housing

screws located behind the P-82E800 cover
(Fig. 6 and 7). To remove the housing from
either base assembly use a KS-16750 type
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Fig. 4-Typical Installation of AC1 Telephone Base With 220A Hand Telephone Set

releaser or equivalent to remove the P-82E800
cover (Fig. 8). Be careful not to damage
the housing. Loosen the two captive screws,
which are now exposed, and lift the housing
off.

(6) A 426N diode (Fig. 9) must be installed
in either the AC1 or AD1 base assembly

when connecting for 4-party full selective or
8-party semiselective ringing. The two leads
from the diode are designated No. 1 and No.2.
Lead No. 1 extends from the flanged (gold)
base of the diode; lead No. 2 extends from

the housing tip of the diode. Place the diode
in the opening provided in the terminal board
(Fig. 9). Dress the leads to the appropriate
terminal board terminals, refer to Section
502-321-400 for connections.

(7) Where extreme noise induction conditions
exist, the 426N diode will not be used.

Instead, a cold-cathode tube or a ringer isolator
installed on a 74A connecting block may be
used. See section on inductive noise and
Section 502-321-400 for connections.
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Fig. 5-Typical Installation Of AD1 Telephone Base With 220A Hand Telephone Set

(c) ACI Base (Wall)

(1) Remove housing from base assembly and
install base in accordance with standard

Page 6

installation procedures. See appropriate
connection figure for connections.

Note: The AC1 base may be mounted directly
to a firm vertical surface. If necessary. use
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CAPTIVE
HOUSING
SCREWS

LINE SWITCH PLUNGER

Fig. 6-lnterior Of AC1 Telephone Base

LINE SWITCH
ARM

TERMINAL
BOARD

OPENING FOR
RINGER BIAS
ADJ.

OPENING FOR
STOP SCREW

HANDSET
CORD JACK

P-82E800 COVER

a I55-type adapter or I82-type backboard.
Refer to appropriate section in Division 463
for additional information on adapters and
backboards.

(2) When inside wire to the ACI (wall)
telephone base is exposed, terminate the

line and transformer wiring at a common
bridging point, such as a 42A connecting block
(Fig. 4). Run one quad station wire from
the connecting block to the telephone base.
Wiring may enter from the opening at the
bottom, top, or through the backplate.

(3) In cases where an inside wire is already
in place through a wall, an exposed wire

run may be necessary between the dial light
transformer and the base.

(4) To replace the housing on the base, expose
the line switch plunger and hold in place

while the housing is placed on the backplate.

The plunger can then he released so it will
rest properly on the line switch arm of the
base assembly. Tighten the captive housing
screws and replace the P-82E800 cover.

(d) ADI Base (Desk)

(1) When installing an ADI telephone base,
terminate the line and transformer wiring

at a common bridging point, such as a 42A
connecting; block (Fig. 5). Connect the
spade-tipped leads of a D5AL (Fig. 10) or
D5AN mounting cord at the bridging point,
as shown in Section 502-321-400.

(2) Insert the plug end of the D5AL or D5AN
mounting cord (Fig. 11) into the jack

located on the underside of the base assembly.
Make sure that the spring clip of the plug
snaps into place to secure the plug. Lay
the cord in the cord channel and slide the
cord retainer over the cord.

Page 7
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LINE SWITCH
ARM

~

PIA
RINGER

MOUNTING JACK CORD

CAPTIVE
/ HOUSI NG SCREWS

HANDSET
CORD JACK

Fig. 7-lnterior Of ADl Telephone Base (Current Production)

Fig. 8-Removing P-82E800 Cover
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(3) To remove the D5AL or D5AN mounting
cord from the AD1 base (Fig. 12), use a

KS-16750 type releaser or equivalent to slide
the cord retainer from the channel. Lift the
cord from the channel. Place the tool in the
space provided (at side of plug) and apply
pressure against the spring clip toward the
body of the plug. When the spring clip has
been depressed, pull the plug out of the jack.

(4) To replace the housing on the base the
housing must clear the ears (Fig. 7) on

the base in order to seat properiy. Tighten
the captive housing screws and replace the
P-82E800 cover.

(e) Portable Installation (ADI Base)

(1) For portable installations of the AD1
telephone base, terminate the line and

transformer wiring to 550A jacks or equivalent.



LEAD
NO. 1-........._...:.;

426N
DIODE

Fig. 9-426N Diode Installed

Fig. 10-D5AL Mounting Cord

ISS 3, SECTION 502-321-100

Note: For portable installations when only
one portable telephone set is equipped with a
dial light, one 2012A transformer may be
connected to two or more jacks. When more
than one portable telephone set with dial light
is installed, refer to section on station
transformers for selection of proper power
source.

(2) Connect the spade-tipped leads of the
D5AL or D5AN mounting cord to a 505A

plug. Connect other end of mounting cord
to ADI base in normal manner.

JltR On 2-party tip stations requiring grounda identification, be sure that the jacks
D and plugs are installed in accordance

with the section on jacks and plugs.

(f) Hand Telephone Set Cord Installation
and Removal

(1) Insert hand telephone set cord plug (square
grommet end) into jack of ACI or ADI

base, make sure that the spring snaps into
place to secure the plug.

(2) When removing the hand telephone set
cord from an ACI or ADI telephone base,

use a KS-16750 type releaser or equivalent to
release the spring clip (Fig. 13). Place the
tool in the space provided and apply pressure
against the spring clip toward the body of
the plug, pull the plug out of the jack.

4. MAINTENANCE

4.01 Maintenance of the ACI and ADI telephone
bases is limited to ringer bias adjustment,

burnishing or adjusting contacts, and replacement
of defective componets.

4.02 For adjustments and ringer cutoff feature
of the PIA ringer, refer to Section 501-259-101.
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CORD
PLUG

H4DB
HANDSET CORD

RINGER
VOLUME CONTROL

CORD
CHANNEL

CORD
PLUG

CORD
RETAINER

D5AL
MTG CORD

Fig. 11-Underside Of AD1 Telephone Base (Current Production)

Fig. 12-Removing Mounting Cord From AD1 telephone
Base

Fig. 13-Removing Handset Cord From AD1 Telephone
Base

4.03 To replace a defective PIA ringer, perform
the following:

(1) Disconnect the ringer leads.

Page 10



(2) Remove the terminal board mounting screws.

(3) Remove ringer mounting screws from underside
of ADl base (Fig. 11).

Note: In current production ADI bases,
ringer and resonator are mounted directly to
base. In ACI and early production ADI bases,
the ringer and resonator are secured to a
mounting adapter which must be removed from
the base to gain access to the ringer mounting
screws.

(4) Replace defective ringer with new ringer.

ISS 3, SECTION 502-321- 100

(5) On the ACI base (wall), engage the ringer
volume control with the adjusting lever

before fastening the ringer mounting adapter to
the base.

(6) Reposition and fasten the terminal board,
and connect new ringer leads.

5. WIRING DIAGRAM INDEX

Fig. 14-ACI Telephone Base, Wiring Diagram

Fig. I5-ADl Telephone Base, Wiring Diagram

Page 11
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INSIDE WIRE PIA RINGER
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Fig. 14-AC1 Telephone Base, Wiring Diagram
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Fig. 15-AD1 Telephone Base, Wiring Diagram
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BELL SYSTEM PRACTICES
Plant Series

SECTION 502·321·400
Issue 2, May 1968

AT&TCo Standard

HAND TELEPHONE SETS - 220A, 1220A, AND 2220B

TELEPHONE BASES - ACl AND ADl

CONNECTIONS

1. GENERAL

1.01 This section is reissued to:

• Add 2220B Hand Telephone Set

• Add P-90D231 Polarity Guard Assembly

• Add D5AN Mounting Cord (ADI Base)

• Add 426N Diode (Fig. 1)

• Revise Tables

Fig. 3 - 1220A and 2220B Hand Telephone
Set, Connections

Fig. 4 - ACI Telephone Base, Connections

Fig. 5 - ADI Telephone Base, Connections

Fig. 6 - ACI and ADI Telephone Bases,
Connections For 1A1, 1A2, and
6A Key Telephone Systems

Fig. 7 -74A Connecting Block and Ringer,
Connections For Extreme Induct
ance Interference

Since this reissue covers a general revision, ar
rows ordinarily used to indicate changes have
been omitted.

2. CONNECTION INDEX

Table A - ACI (Wall) Telephone Base Con
nections For Individual and
2-Party Service

Table B - AD1 (Desk) Telephone Base Con
nections For Individual and
2-Party Service

Table C - Conversion For Use With 1AI,
IA2, and 6A KTS

Table D - P-90D231 Polarity Guard Assem
bly Connections (ACI or ADI
Telephone Base)

Table E - Connections For 4-Party Full Se
lective or 8-Party Semiselective
Ringing Using 426N Diode

Fig. 2 - 220A Hand Telephone Set, Con
nections

LEAD
NO.I-...............:J

426N
DIODE

Fig. 1 - 426N Diode, Installed

TERMINAL
BOARD

© American Telephone and Telegraph Company, 1968
Printed in U.S.A. Page 1
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Page 2

TABLE A

ACt (WALL) TELEPHONE BASE CONNECTIONS FOR
INDIVIDUAL AND 2·PARTY SERVICE

--
TIP PART~

WIRE OR
INDIVIDUAL

RING WITH
LEAD

COlOR OR
PARTY

NO IDENT
BRIDGED IDENT

GROUND
GROUND

(NOTE I)

Ring R L2 L2 Ll Ll

Inside Tip G Ll Ll 1,2 L2

Win' GRD y 3 3 3 3

TRNSF BK 1 1 1 . 1

R K K K K
Ringel'
Leads BK Ll 3 3 3

(Note 2)
BL B B B B

Handset Cord R C C F F
Jack (1220A

and 2220B only) G F F C C

Notes:

1. Same connections used for either 1000 or 2650 ohm Central
Offices. For tip party identifying ground - 1000\1 or 2650\1 use
H5AA cord.

2. To permanently silence ringer; move (R) ringer lead from K to
G on terminal board. For tip party identification (BK) ringer
lead must remain on 3 of terminal board.
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TABLE B

ADl (DESK) TELEPHONE BASE CONNECTIONS FOR
INDIVIDUAL AND 2-PARTY SERVICE

TIP PARTY

WIRE OR
INDIVIDUAL

RING WITH
LEAD COLOR OR

PARTY NO
IDENTBRIDGED IDENT

GROUND
GROUND
(NOTE 1)

Ring R R R R R

Inside Tip G G G G G

Wire at GRD y Y Y Y Y
Conn --_.-- ~~- --~--- -
Block R y Y Y Y

TRNSF ~-. -----~ ---- ---- -------

G B B B B

R R R G G
___~ .. _u. "----- -- f--.---

Mtg G G G R R
Cord -- -_.__ .._----

--~._~

...__.--_. _un_-

at y G Y Y Y

Conn
--_. _.._---

Block BK B B B B
------- ~--_._-

W y y y y

R L2 L2 L2 L2
1------ ----~--1-----

Mtg G L1 L1 L1 L1
Cord ---- ________'u__ _.___n ____ --- ----

in Y G G G G
Tel 1--------. .- ._-- --~

Base BK 1 1 1 1
1-----_._. .._------ --- ----- --- ----

W 3 3 3 3

R K K K K
Ringer
Leads BK G G G G

(Note 2) ---- ------------~-

BL B B B B

Handset Cord R C C F F
Jack (122OA 1-------1---

and 2220B only) G F F C C

Notes:

1. Same connections used for either 1000 or 2650 ohm Central
Offices. For tip party identifying ground - 10000 or 26500 use
H5AA cord.

2. To permanently silence ringer; move (R) ringer lead from K
to G on terminal board. For tip party identification (DR)
ringer lead must remain on G of terminal board.
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SECTION 502-321-400

TABLE C

CONVERSION FOR USE WITH 1A 1,
1A2, AND 6A KTS

__,--,_a_;_t_r~_'p_CV_'__I_B_K_.....I_A__1 Ll

TERMINAL BOARD

LEAD COLOR
FROM TO

BR C G
Line

S A 1,2
Switch

y L2 3

ACI BK Ll C
Ringer

ADI BK G C

Mtg Cord
R L2 Cor IW

("'n~nna~~

TABLE D

P-90D231 POLARITY GUARD ASSEMBLY
CONNECTIONS (AC1 OR AD1 TELEPHONE BASE)

REMOVE
CONNECT TO

FROM

WIRE OR LEAD COLOR
POLARITY

TERMINAL
GUARD

TERMINAL
BOARD

ASSEMBLY
BOARD

Handset R C Term. R
Cord Jack G F Term. T

Polarity R C
Guard

Assembly G F

Note: For use with 1220A and 2220B hand tele
phone set when specified by local instructions for
end-to-end signaling installations.
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TABLE E

CONNECTIONS FOR 4-PARTY FULL SELECTIVE OR a-PARTY SEMISELECTIVE RINGING USING 426N DIODE

PARTY
LEADS OR

-RING -TIP +RING +TIPCOLOR

Ring R R R R R
Line Wire

Conn at Tip G G G G G
Conn Block y yGRD y y y

Dial Light 1 Y Y Y Y

Transformer Leads 2 B B B B

R R G R G

G G R G R
Mtg Cord

at Y Y Y Y Y
Conn Block

W y y y y

BK B B B B

R L2 L2 Ll* L2 L2 Ll*

G Ll Ll L2* Ll Ll L2*
Mtg Cord

or Inside Wire y 3 3 3 3
at Term. Board

W 3 3 3 3

BK 1 1 1 1

CD L2 L2 3 3
426N Diode t

® G G G G

BK K K K K

R 3 3 L2 L2
Ringer

S t t t tLeads
S-R G G G G

BL B B B B

Strap From A BK 3 3 L2 L2

Line Switch S t t t t

* Connections for ACl base (Wall)

.;. CD Flanged (Gold) base installed in enlarged part of opening, see Fig. 1.

® Knob end (housing tip).
t Insulate and store.
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H4DB OR
H5AA CORD

(
(BK) [BK]

HAND TEL
SET JACK

lOA DIAL

1
DIAL

PULSE
CONTACTS

RECALL
SWITCH

CONTACTS

-

RECALL
SWITCH

CONTAC!r-T~S _

If
1\

r

854A NETWORK

'l L RCVR

T

TRMTR

( ) COLOR CODE H4DB CORD
[ ] COLOR CODE H5AA CORD

Page 6

* CHANGE TO 53A LAMP IF COMBINED LENGTH OF HAND TELEPHONE SET CORD
AND (ADI BASE) MOUNTING CORD EXCEEDS 14-1/2 FEET.

Fig. 2 - 220A Hand Telephone Set, Connections
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D 861A NETWORK 80B2A DIAL
ET ( 1220A)
K OR

82A2A DIAL
(2220B)

DIALr LIGHT *

RECALL
SWITCH

CONTACTS (+) I
r>.
~

(~'l I
7

r>.

"""
3

3no....
~

(W)
2 1 W-1

r>.

""" L
4

~

;. (R)
~ UjRCVR

~
'V f

L
TRMTR

U-1<::> (~

r--1
,~ ::::~ * ')
'---- I

IQJ ::::~ 'y
t--1f--. ~

,~

-1l ~l l
~ 1-1...
~

~~~

1
~

1----1
5
~~

~

H 6 V=~~

~

RECALL
SWiTCH

CONTACTS

-75

H4DB
OR HAN

H5AA TEL S

CORD JAC

(y) [W]

(BK) [BK]
2

(G) [G]
4

[v]
f-----

(R) [R]
f-..:.:..:..:....-=:....-++~ 3

( ) COLOR CODE H4DB CORD
[] eULOR CODE H5AA CORD

* CHANGE TO 53A LAMP IF COMBINED '_ENGTH OF HAND TELEPHONE SET CORD
AND (ADI BASE) MOUNTING CORD EXCEEDS 14-1/2 FEET

Fig. 3 - 1220A and 22208 Hand Telephone Set, Connections
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SET
D
K

INSIDE PIA LINE TERMINAL HAND
WIRE RINGER SWITCH BOARD COR

JAC

STA GRD IY) ~ IW)
ISEE NOTE} ~

IBK) ~

IBLl 4 IBK)

,! j (0) r
diG} r>. IG)

at
~

IW)

IGl
LITIP

IR) K

TERM. 1BOARD

0L2
~~*

1650n A(t;

ZLI
IS)

IBK) It

* ISTRAP)

r>.3
soon

y
IBL)

1-;/
(

~I soon (
IBK)

HEN
UAD

IRE IS G
SED 0

RING
(R)

r>. L2

IY)

b

r- a IS)

IBR) r>. IR)

r>. IV)
~

WHEN W
TRIPLE Q

AND W
PAIRED U

WIRE USED

TO
DIAL

LIGHT
TRNSF

NOTE:

GROUND MAY BE OMITTED IF NOT REQUIRED
FOR SERVICE; NOT REQUIRED FOR PROTECTION
OF DIAL LIGHT TRANSFORMER.

* INSULATED AND STORED.

WIRING OPTION

42A CONN
BLOCK

IR) R IR) IR)
iRING

IG) G IG) IG)
TO STA

lmPROTECTOR

(SEE

STA NOTE) IY) Y IY) IY)
GRD

IR) \ IR)

DIAL [
\....

LIGHT
IG) B

TRNSF IG} IBK}

Fig. 4 - AC1 Telephone Base, Connections
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2

4

5

DSET
ORO
ACK

ORO PIA liNE TERMINAL HAN
NO RINGER SWITCH BOARD C

J

(W) '"" (W)
'<-'

(BK)
~

(Bl)

! j (0) ~ (BK)
~

~ (G) ;.,. (G)

,t '<-'

(W)
~L1

(G)

(R) K

F* ;::::::::

1650n A(~

~*
( BK)

(STRAP)

500n ~

j (Bl)

(
500n G(BK)

(Y)

(R) l2
'""

(Y) r
b

~
a (S)

MAKES
BEFORE
BREAK

(BR) C (R)
'""~

(Bl) B (Yl
'""~
'<-'

2

5

4

G C
CK A

IRE CONN D5Al OR MT
BlK D5AN JA

lY (W)
~

B (BK)
~

G (G)

(Y)

R (R)
"'<-'RING

TIP

INSIDE W

GRD
(SEE NOTE)

TO
DIAL LIGHT

TRNSF

NOTE:

GROUND MAY BE OMITTED IF NOT REQUIRED FOR SERVICE; NOT REQUIRED
FOR PROTECTION OF DIAL liGHT TRANSFORMER.

* INSULATED AND STORED.

fig. 5 - ADl Telephone Base, Connections
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2

5

3

INSIDE
OR

IW CA
(NOTE

AI

TO 01 AL
LIGHT

TR NSF

TIP

A

RING

WIRE 1044 CONN MTG
BLK OR CORD

BLE EQUI VALENT
I)

61
- '- -

(W)
'-'

4~ (BK)
'<./

~
(G)

'U

~ (Y)
'U

~ (R)
'U

JA

4

CK IW PIA LI NE TERMINAL HAND

(NOTE I) RINGER SWI TCH BOARD SET
CORD

(NOTE I) JIlCK

- --- ------ i- ____
-~

>-
),.3 (W)

""'I~
>-

( BLl

<t j (0) _4 (BK)
'U

d ( G) F (G)

., (W)
'U

IL

( R) I(BK)

0
(S-R) *"

:::::~
1650n

'1 (S)

*
500n

( BLl

500n

~

(BR)

C~
b (Y)

of (S)
'U

MAKES L2
BEFORE
BREAK

( NOTE 2) ,..,. (Y)
'0

(BK) ~ ( R)

NOTES:

I. RUN INSIDE WIRE DIRECTLY TO TERMINAL BOARD WHEN ACI BASE
IS USED AND TO CONNECTING BLOCK WHEN ADI BASE IS USED,

2, DISCONNECT (BLl LEAD FROM TERMINAL B WHEN H5AA
CORD IS USED, INSULATE AND STORE.

* INSULATED AND STORED.

c:_
.It:I* 6 - ACl and AOl Telepht)ne Bases, Conner.:tiC'ns lAl, 1A"

,,,,,,~, and 6A Key Telephone Systems
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74A CONNECTING BLOCK
WITH 425A TUBE

(NOTE I)

G
(R)

L2 (S- R)

IG50n

LI (S)

*3? soon
(BK) (BLl

·L soon

0 1 K (BK)

B
"-"

G,.,.
~

~L2 (R),
(BK) ~

LI (S-R) 3
----0 IG50n

3
*

(S)

0 500n ~
I (BL) ~

0 50on
~

A
"

~K (BK) )

B 1\ .......

PIA RINGER, MOUNTING CORD ANDIOR
INSIDE WIRE CONNECTIONS AT TERMINAL BOARD

I N TELEPHONE BASES, AC I AND ADI
(NOTE 3)

(V) [V]

(G) [G]

(BK)

2

4

(V)

5

INSIDE WIRE

_ [(-) RING

PARTV

t (_) TIP

GRC

( )- MOUNTING CORD CONDUCTORS
[ ] -INSIDE WIRE CONDUCTORS

* - INSULATED AND STORED.
t - FOR TIP STATION- REVERSE

RING AND TIP LEADS AT
CONNECTING BLOCK.

NOTES:
I. FIVE CONDUCTORS REQUIRED

BETWEEN 74A CONNECTING
BLOCK AND TELEPHONE SET

2. TWO INSIDE WIRES ARE REQUIRED;
ONE QUAD AND ONE PAIRED OR
TWO TRIPLES.

3. DISCONNECT (5) LINE SWITCH LEAD
FFlOM A OF TEAM/NAL BOARe>,
INSULATE AND STuRE.

Fig. 7 - 74A Connecting Block and Ringer, Connections For Extreme Inductance Interference
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BELL SYSTEM PRACTICES
Plant Series

ADDENDUM 502-510-100
Issue 1, June 1968

AT& TCo Standard

1. GENERAL

TELEPHONE SETS

500, 501, 554, AND 556 TYPES

IDENTIFICATION, INSTALLATION, AND MAINTENANCE

(a) (b)-revised

1.001 This addendum supplements Section
502-510-100, Issue 6.

1.002 This addendum is reissued to revise MD
information on telephone sets and revise

mounting information for wall telephone sets.

2. IDENTIFICATION

The following changes apply to Part 2 of
the section.

(a) Table A-revised

3. INSTALLATION

The following changes apply to Part 3 of the
section.

(b) Mounting Wall Sets

• Several holes are provided in the baseplate
for more flexibility in mounting to minimize
backboard use.

• .Early production sets have a baseplate
which does not provide the proper hole
arrangement for fastening directly to conduit
outlet boxes, 157A adapter, 63A or KS-19407L1
prewire brackets.•

• .Refer to Section 463-130-200 for information
on fasteners suitable for mounting wall-type
sets directly to wall surfaces.•

© American Telephone and Telegraph Company. 1968
Printed in U.S.A. Page 1



ADDENDUM 502·510·100

TABLE A

TELEPHONE SET COMPONENT PARTS

COMPONENT

SET CODE
APP BLK§ MTG ELECTRON HOUSINGDIAL NET RINGER HANDSET

CORD TUBE ASSY

AjB* 425A ~I

95C D3BN
P-80D200

CjD

EjF 425E** P-80D500
--

H* 9Ct D4BJ P-80EIOO

JjK* 425A D3BN
95C P-80D200

500 LjM C4Att
D4BJ

P-80EIOOp*

RjS 9Ht 95C DIOP P-80D200

U* 9Ct
425E**

D4BJ P-80E300
GIA

W 95C or P-81KOOO

y G3A P-80E100
1-------- -------

AjB* 425A~

95C D3BN P-80D200
CjD

425E**
P-80D500F

501
JjK* 95C 425A C4Att 426A P-80D200

9Ct
p* P-80E100

D4BJ
P-80E300U*

425E**
554 AjB

95C C4A P-80F400
556 AjB 426A

*MD

t Replaces 7C or 7D dial

t Replaces 7G or 7H dial

t Replaces 95A or 95B apparatus blank

Page 2
2 Pages

~I Includes 311A equalizer

** Replaces 425B network

tt Early models had C2A ringer

tt Early models had C3A ringer



BELL SYSTEM PRACTICES
Plant Series

SECTION 502·510-100
Issue 6, December 1967

AT&TCo Standard

TELEPHONE SETS

500, 501, 554, AND 556 TYPES

IDENTIFICATION, INSTALLATION, AND MAINTENANCE

1. GENERAL

1.01 This section is reissued to:

• Remove information on TOUCH-TONE ®
telephone sets.

• Include maintenance information formerly
round in Section 502-510-300, Issue 3.

• Add the 95C apparatus blank.

• Change housing assembly part numbers.

• Revise method of replacing defective ringing
capacitor.

• Place all MD information in Table A.

Since this reissue covers a general revision, arrows
ordinarily used to indicate changes have been
omitted.

1.02 Uses of these telephone sets may be found in
the station set sections pertaining to selection

for general and specific uses.

1.03 Selection of station apparatus for lA, lAl,
and lA2 key telephone systems is covered in

the connections section for the particular telephone
set.

1.04 Code numbers such as 500C /D cover both
manual and dial versions, respectively, of

the same type telephone set to permit converting
to either type without changing the code number
stamped on the base. The letter R was added to
the code number at one time to indicate the set was
equipped with a retractile handset cord.

2. IDENTIFICATION

2.01 Purpose - The 500-, 501-, 554-, and 556
type telephone sets are single line sets for

use in common battery areas, manual or dial.

Fig. 1-SOOA, C, E, J, L, R, or SOlA, C, J
Telephone Set

Fig. 2 - 500B, 0, F, K, M, S, or 501 B, 0, K
Telephone Set

2.02 Ordering Guide - All parts of the set en-
closed by the housing mount on the metal

base. The network and line switch are riveted to
the base and are not replaceable. Table A lists
components of these sets.

© American Telephone and Telegraph Company, 1967
Printed in U.S.A. Page 1



SECTION 502-510-100

TABLE A

TELEPHONE SET COMPONENT PARTS

COMPONENT
-~--- r------ -_._-_.-~----

~-r-- --
SET CODE

APP BLK§ MTG ELECTRON HOUSINGDIAL NET RINGEl! HANDSET
CORD TUBE ASSY

A/B* 425A ~I
~----- P-80D200

C/D 95C D3BN
-~~-- -

E/F* 425E** P-80D500
-~-- ~-----

H* 9Ct D4BJ P-80E100
1-----------

J/K* 425A D3BN
95C ------- P-80D200

500 LIM C4Att
--- --~-- D4BJ

p* P-80E100
---- c-------

RIS 9Ht 95C D10P P-80D200

U* 9Ct
425E**

D4BJ P-80E300
G1A

I W 95C I or
I

P-81KOOO
G3A

P-80EIOOy I --------L1----- I--- --- H ____ I------ ---- -----'-

A/B* 425A ~r
95C D3BN P-80D200

C/D
425E**

P-80D5OOF*
501

J/K* 95C 425A
C4AU 426A

P-80D200
9Ct ----

p* P-80EIOO
D4PJ I--------~--

U*
425E** P-80E300

--- r------------ -------" f--------- ------f------
554 AlB

1------ ~.__._----- 95C C4A ---~._-- P-80F400
556 AlB 426A

*MD

t Replaces 7C or 7D dial

:j: Replaces 7G or 7H dial

t Replaces 95A or 95B apparatus blank

Page 2

~I Includes 311A equalizer

** Replaces 425B network

tt Early models had C2A ringer

H Early models had C3A ringer



Fig. 3 - 500H, P, or 501 P Telephone Set

Fig. 4 - 500U or 501 U Telephone Set

Fig. 5 - 500W IY Telephone Set

ISS 6, SECTION 502·510·100

Fig. {; - 5548 or 5568 Telephone Set

2.03 Color - These sets are available in all
standard colors as indicated in Section

500-120-100. Components available in color include
the dial or apparatus blank, handset, mounting
cord, and housing. Components other than the
housing must have the code completed by adding
the desired color suffix. The housing P- number
must have the desired color suffix substituted for
its last two digits.

,
2.04 Design Features - SOl-type telephone sets

are identical to a similarly coded 500-type
set except for the addition of a 3-element, cold
cathode, gas-filled tube, coded 426A.

(a) 500A/B, C/D, J/K, and 50IA/B, C/D, J/K

• Basic single-line sets.

• Early model sets without equalizers are
stamped with the letter T above the code
number on the base.

(b) 500E/F and 50lF

• Equipped with P-19A411 plunger switch
(Fig. 7) to avoid interference with dialing or
talking of another customer on a party line.

Page 3



SECTION 502-510-100

Fig. 7 - 500F vi 5Cl F Telephone Set, Plunger Switch

• With set off hook, only the receiver is bridged
on the line as a monitor until the plunger
switch is lifted to connect the talking and
dialing circuits.

(c) 500LjM

• Supplied wired for lAl or lA2 key telephone
systems.

• Equipped with 4-conductor mounting cord
which may be required for a separate ringing
circuit.

• Earlier sets which were converted for lAl
or lA2 key telephone system use will have
an asterisk (*) stamped on the base after the
code number.

(d) 500H, P, and 501P

• Includes GE46 dial illuminating lamp which
operates when the handset is lifted.

• A 6-8 volt ac or dc power source must be
provided.

(e) 500U and 501 U

• Equipped with 584C key, a GE46 lamp, and
a resistor to provide dial-lightjnight-light
feature. When key is in ON position, lamp
operates at reduced brilliance for night light.

Page 4

• When handset is lifted oft' hook, lamp lights
at full brilliance.

• A 6-8 volt ac or dc power source must be
provided.

(f) 500RjS - Factory-wired for speakerphone.

(g) 500WjY - Equipped with a KS-19572Ll
neon lamp to provide message waiting service.

(h) 554AjBand 556AjB

• These sets are standard, single-line, wall
mounted telephone sets. The 556AjB is
the same as the 554AjB except for the addi
tion of a 426A tube.

• With wiring modifications, 554AjB sets are
suitable for A lead control.

3. It-..ISTALLATI0t-..:

(a) Housings

• 500- and 50l-type sets - housings are secured
to the base by two P-44E734 captive screws
(Fig. 8).

BASE

P-44E734 SCREW

Fig. 8-500.Type Telephone Set, Housing Assembly



• 554- and 556-type sets - designed as handset
hanger (Fig. 9).

(1) Removal

• Push inward on tab of snap fastener
(Fig. 10) located in handset cord slot.

• Lift lower part of housing outward and
upward, releasing snap fastener, and dis
engaging latch opening assembly (Fig. 10
and 11).

(2) Replacement

• Slip housing over handset hook and dial
and engage latch spring assembly (Fig.
12).

• Press firmly on lower part of housing to
engage snap fastener and catch.

Fig. 9-554- or 556-Type Telephone Set,
Handset Rest Position

ISS 6, SECTION 502-510-100

TAB OF SNAP FASTENER

Fig. 10 - Wall Telephone Set Housing Removal

PUSH TO RELEASE

Fig. 11 - Wall Telephone Set Housing Interior

Fig. 12 - Replacing Wall Telephone Set Housing

Page 5
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(b) Mounting Wall Sets

• Several holes are provided in the baseplate
for more flexibility in mounting to minimize
backboard use.

• Can be mounted directly over a conduit
outlet box.

(c) Mounting Cords

Spade tips or skinned wires should
contact only the terminal to which
the connection is made. Electrical
contact with the metal tab of the
network housing may cause the ex-
posed dial finger stop or handset
hook on wall sets to become energized
with ringing voltage or dc line volt
age.

• Dress cord leads to avoid interference with
moving parts and ringer gongs.

• 9-, 13-, and 25-foot extra length mounting
cords (3- or 4-conductor only) are installed
by:

(1) Remove ringer mounting screw (Fig. 13).

(2) Insert cord stay under ringer frame.

(3) Reinsert mounting screw.

(4) Position cord grommet so that cord IS

protected where it enters set.

INSERT CORD
STAY UNDER
RINGER FRAME

Fig. 13 -Installing Extra Length Cord

Page 6

(d) Apparatus Blanks

(1) 95A - Used only on sets with three-point
dial mountings (Fig. 14).

(2) 95B (Fig. 15)

• Can be used in all sets (Fig. 16, 17, and 18).

• Bracket must be inverted in wall sets.

(3) 95C

• Same external appearance as 95B
(Fig. 15).

• Install by fitting on dial mounting bracket
and replacing housing (Fig. 19 and 20).

SELF- TAPPING
FIL HD SCREWS
NO. 6-20 X 5/16

P-339748
PLATE

P-349989
PLATE

Fig. 14-500-Type Telephone Set With
95A Apparatus Blank

Fig. 15 - 500-Type Telephone Set With 95B or 95C
App(!ratus Blank, Exterior



ISS 6, SECTION 502-510-100

SCREW, SLOTTED,
SELF-TAPPING, STEEL
.138-40 X 1/2
ZINC PLATE

• Ringer off position can be provided, when
authorized locally, by bending back ringer
stop spring to provide a fifth position (OFF)
on the ringer volume control.

Fig. 18-554- or 556-Type Telephone Set With
95B Apparatus Blank, Interior

Fig. 19 - 95C Apparatus Blank on Dial Mounting
Bracket in 500- or SOl-Type Telephone
Set

(f) Handsets - the Gl- or G3-type handsets in
these sets may be replaced by a G6AR (MD)

or G6B handset for impaired hearing, a G7AR
for weak speech, or a G8A (MD) or G8B for
noisy locations. Refer to section covering hand
sets for additional information.

CLAMPING
BRACKET

SELF- TAPPING
FIL HD SCREWS
NO. 6-20 X 5/16

SCREW HOLE
USED WHEN
MOUNTING
APPARATUS
BLANK TO
WALL-TYPE
TELEPHONE
SET

95 B
APPARATUS
BLANK

SCREW RHM STEEL
.138-4 X 1/2
ZINC PLATE

P-18A126 PLATE

P-13A371 BRACKET

• Mounted to base with two P-43A456 washer
head mounting screws in rubber grommets.

Fig. 17- 554- or 556-Type Telephone Set With
95B Apparatus Blank

Fig. 16 - 500- and SOl-Type Telephone Set With
95B Apparatus Blank, Interior

(e) Ringer

Page 7



SECTION 502-510-100

Fig. 20 - 95C Apparatus Blank on Dial Mounting
Bracket in 554A/B Telephone Set

4. MAINTENANCE

4.01 Inspect exterior and interior of the sets for
obvious defects such as loose, displaced, or

broken parts. Check also for obstruction of moving
parts or the presence of foreign matter that may
interf~re with the proper operation of the set.

4.02 Check line and ground terminations before
determining trouble causes from Table B.

Page 8

4.03 Electrical Maintenance

(a) Tube Assembly

• 425A, 4-element tube may be substituted for
426A to care for cases of excessive power
induction. See section on inductive noise.

• Tube assembly is held to base of set with
single screw (Fig. 21).

(b) Ringing Capacitor - an externally mounted
548A capacitor may be used to replace an

open or shorted ringing capacitor in the 425-type
network. To replace network capacitor:

(1) Select either of network terminals A or K
to which only one lead is connected..

(2) Remove this lead and connect to one lead
of 548A capacitor with a D-161488 con

nector and insulating sleeve.

(3) Connect other lead of 548A capacitor to
remaining network terminal K or A

(Fig. 22).

TUBE
MOUNTING
SCREW

Fig. 21 - 501·Type Telephone Set, Tube Assembly
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TABLE B

TROUBLES, PROBABLE CAUSES, AND CORRECTIVE MEASURES

TROUBLE PROBABLE. CAUSE CORRECTIVE MEASURE

Ringer disconnected or incor-
Connect correctly.

rectly wired in set.
~.. u ....__________m_..___._ ------ ------- .. .._----------_.~- u

Volume control wheel in cut-
Move control wheel to ring position.

off position.
... --_..

Open winding. Replace ringer.
c--. -- ~._-~----_. ------

Metal particles In armature Remove with Scotch tape or approved
Bell Does Not Ring gap. equivalen t.

.. ------------------

Short-circuit yellow and black tube leads. If
Open tube. ringer operates when ringing voltage of cor-

rect polarity is applied, replace tube.
- -_. ._------~---_ ..-

Faulty capacitor. Replace with 548A capacitor.

Bell Too Loud Volume control wheel in Move control wheel to softer pOSitIOn and
wrong position. advise customer on proper use.

I Volume control wheel in I Move control wheel to louder position and
wrong position advise customer on proper use.

-_...._----..

Bell Too Soft Set on sound-absorbent
Place set on hard surface.

material.

Cord touching gong. Dress cord properly.

Bell Taps While Dial- Incorrect wiring. Check mounting cord and ringer connections.
ing or Operating ---_._---_._---_.~-~- ._-

Switch Loose gong. Tighten screw as required.

Bell Rings When Incorrect wiring. Check mounting cord and ringer connections.
Other Party Is ..------ -,.._----_.._._-_. --

Called: Cross Ring
Biasing tension too low.

Place bias spring In high tension notch. If
or False Ring ringer still cross-rings, replace ringer.

Open handset cord or dial Replace handset cord or dial.
pulse contacts.

Bell Keeps Ringing ._- ,---" --~_.__ .._~---_._--- --".'. ----- ----------"-" .-

When Handset Is Defectiv€ network or open
Replace set.

Removed set wiring.
_.'-,----'- c------ .-.----------- ---- ------ -----

Line contacts on switch do not Check switch cover and ears. Ears should fi t
close. into notches.

Open mounting cord or hand-
Replace cord.

set cord.
---- -- -'._--- -----'__'0"._'--

No Dial Tone Defective receiver unit or Replace receiver unit.
or Set Dead varistor shorted.

Dial pulse contacts open or off-
..._--------------,

Inormal shunt contacts Replace dial.
closed.
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TABLE B (Cont)

TROUBLES, PROBABLE CAUSES, AND CORRECTIVE MEASURES

TROUBLE PROBABLE CAUSE CORRECTIVE MEASURE

Open induction coil. Replace telepho~;e set.
No Dial Tone

Switch contacts do notor Set Dead Check switch cover for proper installaLion.
operate.

Dial pulse contacts do not
Replace dial.Cannot Break open.

Dial Tone
Dial filter capacitor shorted. Replace telephone set.

Loud Clicks While Dial off-normal shunt contacts
Replace dial.

Dialing do not close.

Open or shorted receiver unit
Replace receiver unit or handset cord.

or handset cord.
.__._-

Dial off-normal shunt con-
Replace dial.

tacts closed.
Cannot Hear --

I
Open induction coil or

Replace telephone set. Inetwork.

Switch receiver contacts do
Check switch cover for interference.not open.

Cannot Be Heard Defective transmitter or
Replace transmitter or handset cord.

open handset cord.

High Sidetone Defective sidetone balancing
Replace telephone set.network.

Lamp burned out. Replace lamp.
--

Transformer plug IS out of
Replace plug.

Dial Lamp Does Not receptacle.

Light Defective transformer. Replace transformer.

No power at ac receptacle. Check with customer for possible blown fuse
or for a power-control switch.

4.04 Mechanical Maintenance

(a) Plungers

• Should move freely throughout entire travel
without binding or squeaking.

• Accessible when handhold cover IS removed
(Fig. 23).

Page 10

• Clean with KS-2423 cloth moistened with
KS-7860 petroleum spirits and lub'icate with
a No.2 or softer graphite pencil.

• Replace housing if plungers do not move
freely after cle..ining and lubricating.

(b) Operating Bracket Switch Assembly

• Should function throughout entire travel
without binding or squeaking.



Fig. 22 - Replacing Capacitor

Fig. 23 - Removing Handhold Cover

Clean bosses on operating bracket arms,
spring anchor points, operating bracket, and
shaft bearing points with KS-2423 cloth
moistened in KS-7860 petroleum spirits and
lubricate bearing surfaces with a No. 2 or
softer graphite pencil (Fig. 24 and 25).

ISS 6, SECTION 502-510-100

BEARING
SURFACES

Fig. 24 - Operating Bracket Switch Assembly,
500· and SOl.Type Telephone Sets

BEARING
SURFACES

Fig. 25~Handset Hook Assembly, 554- and 556·Type
Telephone Sets

(c) Switch Contacts

(1) Line Switch

• Remove line switch cover by depressing
slides between thumb and index finger and
tilting cover up and away from mounting
(Fig. 26).

• Clean contacts with 265C tool.

(2) 584C Key (500U and 501U telephone sets
only) - clean contacts of key with 265C

tool.
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(d) 584C Key (500U and 501 U telephone sets
only) - P-484725 knob may be replaced by

removing P-356367 setscrew (use jeweler's screw
driver) and lifting knob off shaft (Fig. 27).

(e) Dial Light -- to remove, turn lamp cap and
lamp counterclockwise (Fig. 28) and lift out.

(f) Lamp Cap Retainer Ring

• 500W/Y telephone sets can be equipped with
a P-14E582 retainer ring (Fig. 29) to prevent
pilferage of the lamp cap assembly.

Fig. 26 - Removing Line Switch Cover

Fig. 27 - 584C Key

Page 12

LAMP CAP •
ASSEMBLY
P-80F900--- .

GE46'~
MINIATURE ~
LAMP--f!!

'iii

Fig. 28 - Lamp Assembly, 500H/P Telephone Sets

Fig. 29 - P·14E582 Retainer Ring

• Install retainer ring as follows:

(1) Remove set housing with lamp cap in
place.

(2) Press two tabs of retainer ring together.

(3) Insert retainer ring into lamp cap so
that retainer ring engaging pins fit into

lamp cap slots (Fig. 30).

(4) This prevents normal rotation and re
moval of the lamp cap.

(g) Other Components - for maintenance of
handsets, dials, and ringers refer to the

sections covering these components.
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Fig. 30 - Retainer Ring Mounting in Set Housing

Page 13
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BELL SYSTEM PRACTICES
Plant Series

seCTION 502-510-121
Issue 1, December 1967

AT& TCo Standard

TELEPHONE SETS

2500 AND 2554 TYPES

IDENTIFICATION, INSTALLATION, AND MAINTENANCE

2500 AND 2554 TYPE TELEPHONE SET

1. IDENTIFICATION

PURPOSE

Fig. 1-2500 and 2554 Type Telephone Sets

ORDERING GUIDE

Set, Telephone 2500D-*

Genera! purpose wa!!- and desk-type telephone
sets equipped with a 12-button TOUCH-TONE@
dial.

Set, Telephone 2500M-*

Set, Telephone 2500S-*

© American Telephone and Telegraph Company, 1967
Printed in U.S.A. Page 1



SECTION 50'2-510- 1'21

Set, Telephone 2500Y-*

Set, Telephone 2554B-*

* Refer to Table A for colors.

COLOR

TABLE A

COLOR ORDERING GUIDE*

TEL SET, MTG CORD, COORDINATED
HOUSING, HANDSET FACEPLATEt

COLOR COLOR

Black -03 Charcoal -70
Ivory -50 Muted Ivory -80
Moss Green -51 Lt. Green -71
Red -53 Muted Red -69
Pastel Yellow -56 Lt. Yellow -72
White -58 Lt. Gray -73
Rose Pink -59 Muted Pink -74
Lt. Beige -60 Muted Beige -75
Lt. Grav -61 Charcoal -70

I Aqua -Blue -621 Muted Blue 1-76ITurquoise -64\ Muted Turquoise 1-77

* Refer to Section 500-120-100 for promoted
colors.

t Faceplates of same color as housing may be
ordered separately (optional).

DESIGN FEATURES AND APPLICATION

(a) 2500D and 2554B telephone sets are general
purpose desk- and wall-type sets, respectively,

for use in PBX, individual and party line service,
and special service connections.

(b) 2500M telephone set provides an A lead
control circuit or bridged ringer for use in

lAl or lA2 key telephone systems and 507A
and 507B PBX attendant stations.

(c) 2500S telephone set provides connections
for 3A speakerphone.

(d) 2500Y telephone set provides a message
waiting feature.

Page '2

OPTIONAL FEATURES

End- to-end signaling-requires installation
of guard assembly (see Table B)

'2. INSTALLAnON

Refer to Sections 502-120-201 and 463-130-200
for installation and mounting information.

3. MAINTENANCE

(a) Replaceable Apparatus (Refer to Table B
for component ordering guide.)

(b) Component parts should be maintained in
accordance with section covering the item.

(c) To remove housing on 2554-type telephone
set:

(1) Remove number card and number card
holder with KS-16750L2 releaser.

(2) Loosen captive screws located beneath
number card.

(3) Remove housing.

(4) To replace housing, reverse procedure.

(d) Plungers, operating bracket .switch and switch
hook shall move freely without binding or

squeaking.

• Clean with KS-2423 cloth moistened \\ lth
KS-7860 petroleum spirits.

• Lubricate plungers and bearing surfaces with
No.2 or softer graphite pencil.

(e) Clean switch hook contacts when required
with a 265C tool.

• Replace set if other trouble exists In the
switch hook assembly.



TABLE B

COMPONENT ORDERING GUIDE*

ISS 1, SECTION 502-510- 121

REPLACEABLE TELEPHONE SET

COMPONENTS 25000 2500M 2500S 2500Y 2554B

Cord, Mounting D3BN D4BJ DI0P D3BN

Dial 35A3A 35A3A 35C3A 35A3A 35A3A

Housing P-83A300 P-83A300 P-83A300 P-83A300 P-82H600

Plate, Face, Assembly P-86D500t P-86D500t P-86D500t P-86D600t

Retainer, Card P-25E803 P-25E803 P-25E803 P-25E803 P-25E803

Ringer C4A C4A C4A C4A PIA

Set, Hand G3AR G3AR G3AR G3AR G3AR

OPTIONAL
Cord, Mountingt D3BU D3BU
Guard Assembly P-90D052 P-90D052 P-90D052 P-90D052 P-90D053

* Refer to Table A for color selection.

t Includes P-25E803 card retainer

t Heavy duty, replaces D3BN in 9-, 13-, and 25-foot lengths.
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Fig. 1 -- 500A, B Telephone Set
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BELL SYSTEM PRACTICES

Plant Series

1. GENERAL

1.01 This section is reissued to:

SECTION 502-510-401
Issue 8, October 1968

AT&TCo Standard

TELEPHONE SETS

SOOCjD AND SOlCjD

CONNECTIONS

element electron tube, refer to the section covering
inductive noise.

• Show 425E network as replacement for 425B
(MD) network.

• Delete information on 425A electron tube.

Since this reissue covers a general revision, arrows
ordinarily used to indicate changes have been
omitted.

2. CONNECTIONS

2.01 The 500C/D telephone set is factory-wired
for individual bridged or ring party service.

2.02 The 501CID telephone set contains a 426A
three element electron tube and is factory-wired

for use in 4-party selective or 8-party semiselective
ringing service. For information on the 425A four

Spade tips or skinned wires should
come in contact only with terminal
to which connection is made. Elect rical
contact with metal housing of network
may cause the exposed dial finger stop
to become energized with ringing
current or dc line current.

2.03 Connection Index

Table A-500CID Telephone Set, Line and
Ringer Connections

Table B-501C/D Telephone Set, Line, Ringer
and Tube Connections

Fig. 1-500C/D Telephone Set, Connections

Fig. 2-501CID Telephone Set, Connections

(c) American Telephone and Telegraph Company, 1968

Printed in U.S.A. Page 1
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TABLE A

500C/0 TELEPHONE SET

LINE AND RINGER CONNECTIONS

TIP PARTY IDENT GROUND
TIP

INDI-
PARTY RINGER REVERSAL

WIRE OR LEAD COLOR
VIDUAL RING

NO
NORMAL

WHEN CONNECTED
OR PARTY

IDENT
CONNECTION

TO LONG LINE EQUIP.
BRIDGED

GROUND ----~~----

10000 26500 10000 26500

R 1,2 1,2 1,2 K B B G

BE: G G G G B B K
Ringer Lpads f--

f; K K K B E: G B
----- ------f--------~

SoH A A A B G K B

Switph Hook Lead S 1,2 1,2 L2 A A A A

H 1,2 1,2 1,2 1,2 1,2 1,2 1,2
:\founting Cord --------

G 1,1 1,1 1,1 L1 1,1 1,1 1,1
in Spt -- --~--

y G G G G G G G

I R R It G ~_ G ---+_~__ G G
l\[ounting Cord ---

at Connpcting c;
I

G G R, + R ]~--+-_ R _. __ --~+~~-Block y G y y y y y

Ring R R It R R It R H
Line Wire -- -- --

at Conneding Tip G G G G G G G G
Block ,~._--

Grd y y y y y y y y

* If bell taps on stations connected to long line equipment, use these connections to retain tip party ground identification.

Note: To silence ringer permanently:

(a) For all classes of service except tip party identification ground; remove the (R) ringer lead from L2 of network and

insulate and store.

(b) For tip party with 1000 ohms identification ground; remove (R) ringer lead from K of network and insulate and store.

(c) For tip party with 2650 ohms identification ground; remove the (8) ringer lead from K of network and insulate and

store.
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ISS 8, SECTION 502-510-401

TABLE B

501 C/D TELEPHONE SET

LINE, RINGER, AND TUBE CONNECTIONS

NEGATIVE I-I
PARTIES

POSITIVE 1+1
PARTIES

WIRE OR LEAD COLOR
1-5 2-6 3-7 4-8

f------~~-

RING TIP RING TIP

(;
Hlllgf'r l,f·:"IH

H

BI\:

S

H-H

..•...

.

c:
-----.--- ~ .------- - -t------····

A

1,2

1,2

A

I')

,\

I~

HWltf'h Hook Lead~ 1,2 1,2 1,2

1,2

I,
C;

1,2LI or GH 1, I or C;
--- ------~---_._--------~--

BI\: K K
---------1-- -~~~.--~(------~~---~-

Y 1,2 L2

1-·12ti!\ Tub"

H L2 1,2 1,2 1,2

--~~--~--/--------

:\!ounting Cord ill Set

:\!oulltillg Cord at
COlllle<:ting Blo('k G

y

(}

y

R

Y

1,1

G

1,1

y

Lirw Wire at
Conne('ting Blo('k

Ring
1-------

Tip
I---~~-

Grd

R
-~~~----/e---~~~- ----+~~~~~~~r_~~~-.-----I-------...~~~~-l

(; G (; G G
. --------~~~ I-----~---~~+------~~~--+-~-----_ .._-~----I-----_._--~~---

Y Y Y y Y

Note: To silence ringer permanently, connect yellow mounting cord lead to same terminal as red mounting cord lead at the

connecting block,
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0'•.... (S) )2

-L '"""Ti
: K0 i (S-R)

Ll ~~

'U

RCVR

TRMTR

ARHOOK 7C (MD), 425B IMDl OR 425E NETWORK GIAR OR G3
1BLY 70 (MD), HANDSE'

OR 9C
DIAL

IW) [S-W]
(NOTE

RI) F (W)

(G) [S-G] d e~ ( BL) ./

Dc
~ r=='Y------<>--- ~

(R)

(S) ru
(Y) [S-Y] ~ 01 r--

1\ 1
j~ v2 ~,

c IR G) :J GN (W)

(B:~L~~ -BR:
RR '\

'-<o-J '--

C

(BK)
OFF B

NORMAL, (W)

~ (W)

(R) [S'R]

11 (elK) [S 'BK]

SWITCH
ASSE

I
I
I
I
I
I
~

I
I
I
I
I
I

(G) [S -G]

(S)

(G) [S-G]

(Y) [S-Y]

C4A RINGER
AND 426A

TUBE

I BK)

R)

LI
r>.

L2

G

~

~

TERMS. ON
NETWORK

LI

IR)

IY)

IG)

(G)

(R)

MTG
W

(Y)
K S -R) BREAKS LAST

(S)

A
BK)

"""".( BK)

~
~

I'OSITIVE RING AND TIP PARTIES

NOTES:

I. FOF! MANUAL SERVICE, MOVE (W) [S-W] LEAD FROM
F TO RR TERMINAL.

2 FOR NEGATIVE STATIONS IN OFFICES WITHOUT ANI, R
LE,~D FROM 426A TUBE Mt,y BE CONNECTED TO G IF
RINGER OPERATION IS MARGINAL,

3, FOF! ADDITIONAL INFORMATION CONCERNING INDUCTIVE
INTERFERENCE, REFER TO THE SECTION ON
INDUCTIVE NOISE.

( ) INDICATES CURRENT COl.OR CODE_

[] INDICATES MD COLOR CODE,

iii
II'

00

II'
m
n....
5z
VI
o
t-)

U.
VI

"0
"0 C
C CO

CO (I)
(I)
en VI

Fig. 2-501 C/O Telephone Set" Connections
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'VIII'
-InD r"
::lI r"-",'".. -<
::!. =.. In.. ~

'V
:II'»n-4
n
In

'"
...m
r-m

n ."
0 :J:

~
0
Z

0 m
Z CItm
UCI ...» CIt

:::s Im
;Ig Ut
-< 8I ~..
n
0 'Il::
Z )-Z
m Zn c
~

6 Ut
z 0

'"
....
'-..
'Il::

Wi..c.'"
,.In
~ Q

»",--4.0"-a Z-4-
neCli
030

crw"' ..
a~ ~i-ID 00
." 0-Q.w

IRI

XMTR

18KI

HAND !lET
GIA OR G3A

TYPES

L
III
8

I
TERMINAL III

BLOCK I
~ ~

~ I
~§ ~
,~ ~

I i
~. ~
~ ~

~
~
~~
1r.l
~

.~ W-RW

Sp~lde tips or skinned wires should
come in contact only with tenninal
to which connection is made. Elec
tric:al contact with metal tab of the
network housing may cause the ex
posed dial finger stop to become
energized with ringing current or
dc line current.

M··

ft

--i~
iC

NETWORK 425A •

( L.I L2 i.J~ E e)
l~ III ~"'" III III

'·SEE NOTE I

~

I
~

leLI

DIAL
70

(S-SRI

IS-RI

~

~i ri ! -
IS-SKI ;; IGl i*" RR

-g-] IS-SKI i~ .~ ='1 '~-Q...,:.:.:.:....IWI ..;i,i..-:;-

~,: t IWI llN
'i' .~I

. _ IS-R) " "

-- n''-ty....... _
WI..

..... n, """ 11_...........
vlc!'" .... Me - r._- ... '-ty ..... -- _0_

~,.,-,
~

IrioIpoI 0 ....... ..I-.u...........
10DOO 26SOO I~ 26SOO 1- -R r~ K K K M R G K )(

Rin.a:er BK G G G (; R )( K G E
Leads S E E E III K G R )( It

SoR E E E R G K M E G

Switchhook Lead S 12-A 12-A L2-A .... A A A 12 12

R 12 12 12 1..2 L2 L2 L2 L2 L2
Mountllll' Cord G Ll LI "I U Ll LI Ll Ll Ll

in Set
y G G G G G G G G G

Mounting Cord R R R G G G G G G G

at Connectinrr G G G R R R R R R R
Block y G y y y y y y y y

Line Wi'" IRing R R R R R R R R R R
at Conneetinr ITip I G G G G G G G G G G

Block IGrd I Y y Y Y Y Y Y Y y y

To lilence Mnteer for .11 clauea of Ml"'Yices except tip party r.roundidenti6eation. conneet yl!llow mountinlC toni to aame
tenninaJ as red mounthlla cord lead at connectina bIocl'L

fi!.!!:.!!-..o- d

FiSJ. 1 - 500J, K Telephone Set, Connections

rMlIA
UN! AND _. e_....NlIC..r;n:r_.._

.. Same terminals may appear on ringer connection.
Note 1: S-BR switch lead is connected to F tenninal
in dial sets and to RR terminal in manual sets.
Note Z: Use normal connections on tip party idelilt
ground stations. If bell taps on stations connected to
long line equipment, use ringer reversal column in
Table A to retain tip party ground identification.

SWITCH ASSEMBLY

(S)

lSI

IS-YI

IS-G)LI

L2

.~ II .-. ~

o
te I \V'" ~

T~p. PARTY 21150.n. IDENT GRD

~

INDIVIDUAL RINe AND TIP PARTIES
. WITH NO IDENT GRD

leI

:l,n, ~

JYI I e I'·RI ~~

..l!~1

lYI

••11I .....-=yz=J!l&di'j Zi1lJi!mliJ!Il

lal
.!!~I

IITG !JS nRMS.1 RINGER ~
CORDI' ON f~ C4A t.~
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~,Ij \%
'. ~ .x;

9="~>l.. liJ ~.••"::.C. .1'.;.' (S-GI
JJ~I " " :' ~ (S-YI;1 IS)

'A'" c" (S)

ii. 1 ;':.' ~11 ;,~~ {;~
\!l : .. ffli
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i
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>
i
::I.
:;l
::s
';}
CD

4''g.
~.O::s ::s
i.:
Ei" &.
~';}
{fl...
>'.!l• II

'0:r



Note 3: For additional information concerning inductive
interference, refer to section entitled Inductive Noise.

POSITIVE RING AND TIP PARTIES""0'" 1: S-BR switch lead is connected to F terminal in
dial sets and to RR terminal in manual sets.

Note 4: For negative stations in offices without ANI, R
lead from 426A tube may be connected to G if ringer op
eration is marginal.

UI
o....
UI-o.•o•

II'l
III
n...
oz

TR

VR

JAKIE.
UNI. IINGEI, AND tUIE COHNECTIQNS

Negative (-) 'ositin (+),.rti.. Potties
Wi,. or lead

1·5 2-6 3-7 ...
R;,. Tip Ii.. Tip

R E E A A

RinKer Lead8 BK E F. K K
See Note 2 S K K E E

S·R A A E E

Switrhhook Lead S A A A A

R LlorG LlorG A A
426A Tube (3-Elemellt) BK G G E ESee Note~ :~ and 4

y E E G G

R L2 L2 L:! L2
Mounting Cord

G 1.1 LI L! LIin SEt
y G. G G G

R R G R G
Mountin}{ Cord at

G G R G RConneding Block
y y y y y

I Rin" R R R R R
Line Wire at r Tip G G G G G

Connectin~ Block
I Gnl Y y y y y

4-,I1.....n' Electron Tube ConMCfiolHH to hduce Inductive Noi..

R LI Ll A A

425A Tube (4. Element) G A A LJ 1.1
See Sole 3 BK (; G E E

Y ~: F. G G

I DIAL NETWORK ·425" :t i TERMINAL I HAND SET
7D (~ L2

~~
E BLOCK GIA OR G3A

e e

I •
TYPES

SEE NOTE I
(S-BRI

(W)~! L.L E;'::: " Id r: F ci" I :, iI \il (W 'J
, I

l,...: ~'" R
.- _.-. RR .!. R . Ig I (S-BK) i I: x

f '\ ~~
t (wI GN

iiil' .

(S-R) /
fi I

1 Cr---1(--' -
~ .

~
~

j ..
(S-R) i ~ w ci

i \l~ RW ,. (RI

(S-W)
)lI! L ~

I
e

~1 (S-W) B (8KI
1 _

~~b
(S) _ I a
(S) 1

.!!:.~

SWITCH ASS

(S)

(SI

(SI

(5)

(S-Y)

(S-G)

G

LI

L2

;'"-''' ,Gi . 0.,
j W'UU )~

NEGATIVE RING AND TIP PARTIES

(R)

(y)

Note Z: To silence ringer permanently: Connect yellow
mounting cord lead to same terminal as red mounting cord
lead at connecting block.

NOTE 4..1. I'"' I . IhI

(Y)

... ."
MTG i TERMS. I RINGERQ

"'ID CORD S! ON., C4A AND
o • INET.- ~ 42fiAID , TUllE• ... fi..

fG) " LI ~i I (S-G)

§~" ~ (S-y)(Ill ;'" l,.2 t'i

Fig. 2 - SOU, K Telephone Set, C:onnedions



QII
_-I ~

1: · .' 'it.. (S-OR)

DK • (BK) ~ (S-BL)]

Ringer Lead

TABLE A
!lINGER LEAD CONNECTIONS

T,O SILENCE RINGER PERMANENTLY

~Cll
- mQ ...a ~

litIIt-<
ID lit
::!. -f
ID m
C!I ~

"0'
;:a
»n
:::!
n
m
lit

C!I
C!I
c: lit
ID m

n
» ,.1>0 :::!
-f 0
llO"'Z-fID
n~VI
0 c: 0

Q l'o)
lit .. ,
-0< VI
Q ' -['-9
c 0,() .1>0
.. 0- 0
Q.WCD

-r-
r-
c:
~

z»
-t
m
C

C
:;
r-

» -t
m

Z p-

O m
'"U

Z ::I:

C5 0
:::t Z
-t m

r- ei'

(;)
m
-t

:::t eI'

.::! I
I ~

n 0

0 0

~
c

3: »
0 zz c
OJ ~

» 0
-4 ...
-4 Cm
;:10

-<
I
n
0
Z
Z
m
n
-4
(5
Z

'"

HAND SET
GIA OR G3A

y y

x.. wUh MOO xu:
AMA with AMA

Mnsa.. lat. 5 X 5 wl,h AT

Zone 5 X Swith
_..,i,'ration AMA

N£TWORK 425B

RR

Indj-

I
J;p

vidua! Iting 'arty
a- 'arty fI..

~jd.1Id lat.

Y y Y

B R H

H G., G R
, Y Y

B B

L:! L2

LI ~~~, .I f.

EI El

L~ L2

" "K K

_A__~

L2 I L2 L:!

(W)

(G)

Tip Party

TABLE B
LINE AND RINGER CONNECTIONS

DIAL
7C
OR
70

+ (w)
o

OFF
NORMAL

RinKer Leads

Tran!lformer Lead" al

I Conneeti~~

(S-R)

9~;;) f I
j

BREAKS LAST

(S-w)

(S-G) e>.:! d ---(B-L-)---I F

~1
, ~-J.,

Wire l~r Lead

~
(S-OR) •

...0.--...0<>-- J
(S-BLl k t

BK)

RINGER SWITCH
C4A ASSEMBLY

(S-G) ,

(S) -~~

(S-R)

(S)

j~

!!!5l..3~

JJ.

G

l
KT

LI }~ ." ,.' (S-G)

:::s~(R) (5)

(S-R)

RING AND TIP PARTIES

TERMS.
ON

NET
LI

~L....c --00;;;;:

K

-t"
AT

(G) l,! . (S-G)

Note: Do not use 25-foot mount
ing cord because the added re
sistance may be too high for
adequate illumination of lamp.

Fig. 1 - SOOU Telephone Set

(G) ~ (S-G) ,

(R) ~2 (S-Y)

A (5)

-t
K~q

**el~~
(R)

(R) L2 n~ (S-Y)
C2l
A (5)

.t
K0---""'---..

**~B..--_~~

~
(Y) G. (BK) ~

MSG RATE. ZONE REG. XBR WITH AMA

~

(R)

(Y) g
(R) L2 (S-Y)

~ (S)
INDIVIDuAL oR BRIDGED

(Y)

t.:

(R)

(y)

(G)

A

K

G

K

B I

K
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(BL) ~
(BL)

G

5

I~
2
o
3
o
4

B i K
I

A ! K

K

Red I Black I Slate lSI-Red

(y)y

G (G)

R (R)-

TRANS- CONN MTG TERM.
FORMER BLOCK CORD STRIP

(SEE
NOTE)

"~I. 584 KEY

(S-~---::=Jv
~
~

~
0---

For all classes of service except those. listed
above:
Connect yellow strap to terminal 6 instead of
terminal 5 on terminal strip.

'"W
It:

i
w
z
:::;

IndIvidual

Tip Party
Message Rate
Zone Registration
Y1H> mith AMA

Tip Party
SxS with AT
SxS with AMA
MOD XBR with AMA
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TABLE D
LINE, lUNGER, AND TUBE CONNECTIONS

+ (W)
----<l<>='-----

OFF
NORMAL

...,."
Q

.,,10
Q It

lQ
It ...,

'"

QI
(8K)

E2
'" I I ,o-vn,

EI

'f'
584 l<EY

IS-R)

:==:L
o----f

~
0---

SWITCH
ASSEMBLY

DIAL
7C
OR
70

(G)

(W)

~IETWORK 425B HAND SET
GIA OR G3A

II'
m
n...
(5
Z
VI
o...,
U.
o
l>.o
co

TABLE C
INDUCTIVE INTERFERENCE REDUCTION

TUBE LEAD CONNECTIONS

Positive (+)
N"lIative (-)

Ring or Tip
Ring or Tip Partie.

Parti••
Lead

Average
Average Se"er.

or StIver.
Induction Indudion

Indudion

Ll L2R

L2 L1425A GN
K KTube BK
L2 GY

R LI
426A BK K
Tube

y L2

Note 1: Do not use 25-foot
mounting cord because the
added resistance may be
too high for adequate il
lumination of lamp.

Note 2: To silence ringer
permanently, connect yel
low strap to terminal 6 in
stead of terminal 5 on ter
minal strip.

Note 3: If not equipped for
ANI, R lead may be con
nected to ground if ring
ing is marginal.

Fig. 2 - 501 U Telephone Set

~.,.( ) P-.itl.. (+)

Wi,.. or Leod 'arti.. Parti..

Ii", Tip II", Tip

Transformer Leadll at y y y y

Connecting Block B B B B

R R G R G
Mounting Cord GN G R G R

at
Connecting Block

y y y y y

BK B B B B

R 1..2 1..2 1..2 1..2

Mounting Cord GN Lt Ll Lt Lt
in Set y 5 5 5 5

BK El El El El

R Lt Ll 1..2 1..2

RinKer Leads BK G G 1..2 1..2
(See Note 2) SL A A A A

SL·R K K K K

R G G 1..2 1..2

Tube Lead!' BK K K K K
y L2 1..2 G G



BELL SYSTEM PRACTICES
Plant Series

SECTION 502-510-450
Issue 1, June 1967

AT&TCo Standard

TELEPHONE SETS - 25000

CONNECTIONS

1. CONNECTION INDEX

Table A - P-90D052 Guard Assembly
Connections

Table B - Line and Ringer Connections

Fig. 1 - 2500D Telephone Set Connections

TABLE A

P-90D052 GUARD ASSEMBLY CONNECTIONS

WIRE OR LEAD REMOVE FROM CONNECT TO

Dial (BK) RR T of
Net. Guard Assembly

-- -----~r--.----.-------

Line (BR) C S of
Switch Net Guard Assembly

---------

(G)
Term. RR

Guard Net.

Assembly
._-

Term. C
(W)

Net.

TABLE B

LINE AND RINGER CONNECTIONS

TIP PARTY
INDIV ---- -------- ---------

WIRE OR LEAD OR RING NO IDENT. IDENT. GROUND
BRIDGED PARTY GROUND

1----- --'-~ . -

1000fl 2650fl

Tip G G G G R R
Mtg. Cord --

at Conn Gnd y G y y y y
Block f---------------- _.

Ring R R R R G G

R L1 K B
------- -_. ----_.-

Ringel' S-R B G
-----_.-1-----_._- '--------- _._-------- ------------------

Leads S B I{
------ --- ------- --_._- '_._-_._-' - ----------

BI{ G B

S A A
Line Switch -- -- --

Leads W C C
--_.- ------------ -----------~-----1-------

BR F F

Note: To silence ringer permanently:

(a) For all classes except identification ground insulate and store (BK) ringer lead.

(b) For lOOOn gnd - insulate and store (S-R) ringer lead.

(c) For 2650n gnd - insulate and store (BK) ringer lead.

© American Telephone and Telegraph Company, 1967
Printed in U.S.A. Page 1



SECTION 502-510-450

35A3A
DIAL

G3AR
HANDSET

(G)

(SK)

425K OR 425G (MD)
NETWORK

(NOT ES I AND 2)

LINE
SWITCH

,t (W)

C4A
RINGER

D3BN
MTG
CORD

TIP _...:..::...:(G;)-+----+!i------4--0~
d (G)

u

..

(W)

(R-G)

(BL)

(W-BL)

(W) ~

(W) Y
(R) ~ rJ

(R)

(BK) ~ --I

B

Tj

R *./

RR

'-------<0C

(BR)/ n
'-- -+-+_---'(_O_-B_K---'}__-+__----./LJa-t----'(

'A

.K

(BK)

(R)

(S-R)

(S)

: \ (BK)

(R)

ct (BR)

(S)

'1 b (Y)

BREAKS "'
'v, LAST'"

GRD _..:...:''''..:..-++---++----++-++-''::-.(7),Gv

RING _('-C'-'-R)---iA-__---i+- __#;-..

\ L2

NOTES:

I, EARLY PRODUCTION SETS HAVE 425G(MD) NETWORKS AND P-25EB45
TERMINAL STRIP ASSEMBLY, CURRENT PRODUCTION SETS HAVE
425K NETWORKS AND NO TERMINAL STRIP ASSEMBLY.

2. LEADS SHOWN CONNECTED AT TERMINALS SAND T ON 425K
NETWORK ARE CONNECTED AT TERMINAL STRIP, TERMINALS 10 AND
II RESPECTIVELY, IN SETS EQUIPPED WITH 425G (MD) NETWORKS.

3, WHEN A POLARITY GUARD IS REQUIRED, ORDER SEPARATELY AS A
P-90D052 GUARD ASSEMBLY AND CONNECT IN ACCORDANCE WITH
TABLE A.

Fig. 1 - 2500D Telephone Set Connections

Page 2
2 Pages



BELL SYSTEM PRACTICES
Plant Series

1. CONNECTION INDEX

SECTION S02-S 10-460
Issue 1, July 1967
AT&TCo Standard

TELEPHONE SETS - 25548

CONNECTIONS

TABLE A

P-90DOS3 GUARD ASSEMBLY CONNECTIONS
Table A- P-90D053 Guard Assembly Con

nections

Table B - Line and Ringer Connections

Table C - Modification for Use With 1A1 or
lA2 Key Telephone System Line

Fig. 1- 2554B Telephone Set, Connections

Fig. 2 - 2554B Telephone Set, Connections
for 1A1 or 1A2 Key Telephone
Systems

WIRE OR LEAD REMOVE FROM CONNECT TO

RR
T of

Dial (BK)
Net.

Guard
Assembly

Line C
S of

Switch
(BR)

Net.
Guard

Assembly

(G) Term. RR
Guard Net.

Assembly
(W) Term. C

Net.

TABLE B

LINE AND RINGER CONNECTIONS

TIP PARTY
INDIV.

RINGWIRE OR LEAD OR IDENT. GRD.
BRIDGED

PARTY NO IDENT.
GROUND 10000 26500

Tip (G) 1 1 2 2 2
Inside Ring (R) 2 2 1 1 1
Wire

Grd (Y) 3 3 3 3

(BK) 1 3 3 3 3

(BL) * * * * *
Ringer

(S) * * * B *
Leads

(S-R) * * * * B

(R) K K K K K

(W) F F C C C
Line

(S) A A A A A
Switch

(BR) C C F F F

*Insulate and store.
Notes: To silence ringer permanently:

1. For all classes except identification ground insulate and store (BK) ringer lead.
2. For tip party with 1000 ohm or 2650 ohm identification ground remove, insulate, and

store the (R) ringer lead at K of the network.

© American Telephone and Telegraph Company, 1967
Printed in U.S.A. Page 1



SECTION 502-510-460

TABLE C

MODIFICATION fOR USE WITH 1A 1 OR 1A2 KEY TELEPHONE SYSTEM LINE

REMOVE FROM CONNECT TO INSULATE
WIRE OR LEAD AND

TERM. STRIP NET. TERM. STRIP NET. STORE

(S) A •

Line
(Y) 2 L2

Switch
f-----....

(BR) C 3

Place MlW Cord or Strap 2 :::A....

P1A (R) K Rl Ringer Lead
using D-161488*

Ringer (BK) 1 Bl Connector

(G)
1Tip

_. ._-

I
(R)

I I 2 I I IRing
----~1--. -_._--- -.---"'---

Inside (BK)
L2

Wire A

(Y)
3

Al
. ._--_....._-

Rl (R) Ringer Lead
using D-161488* ~-~---- -----

Bl (BK Connector

*See Note 2, Fig. 2.

Page 2



-,;J
Q

CD
C'D

eN

INS
WI

TIP

RING

GRD

IDE TERM. PIA LINE 40100 G3AR TERM. 35A3A
<E STRIP RINGER SWITCH NETWORK HANDSET STRIP DIAL

1- (G) ),. (G) d

1.1,'I (BK) ,t (W) ~ (G) (G)

J (BK)
n

U----1(R) (R) ~(W-BU
500 II

d 9 (W) T L, ~~*
(BK)

BREAKS RR (W) U----1
50011 .. -- zLAST ...
~*

(R-G)

J U---1
165011 mR

~
-~

(W) rl
0LI

(BK) AGN
A"

(R) (R) ~ ~l • "f:';

'/1 ""
(R) ~ (R) r:-' 1

;:1" C--

i~
~

(5) " (BL)

£..
B ...

(R)
~

(Y) b l a
~

c~ (BR) , ,
MAKE

11-.-1BEFORE
BREAK

'"(y) 3 (BU C

"E&-
.~

k l j (0) 1---.0-1(O-BK)
~ L2

k
Ii

NOTE:

WHEN A POLARITY GUARD IS REQUIRED
ORDER SEPARATELY AS A P-9DD053
GUARD ASSEMBLY AND CONNECT
IN ACCORDANCE WITH TABLE A.

* INSULATED AND STORED

Fig. 1 - 25548 Telephone Set, Connections

iii
en

en
m
n...
(5
Z
U'I
o
~.
U'I-o.
.j:o,
eo



en
mn...
0
Z

'"0t-)

q I
U.-0.

iJ
".
0-
0

---1

~
-. ~

----i

----i

+

z

35A3A
DIAL

..
+

L,~

£e0

TERM.
STRIP

(R) 10/",_",

(W) T

(BK)

(G)

e

r;e:"6 '" I. ~
r

G3AR
HANDSET

(W)

(BLl

(R-G)

(O-BK)

LJ];?CVR

(W)
I I" I

(BK) ~

40100
NETWORK

(Gl

(R)

LINE
SWITCH

BREAKS
LAST

'J ~ (BK)

(S)

r-- lta. ~ ('f)

IR)

PIA
RINGER

I1'Ce.- (BLl

(0)

(BK)

:J
.~~(BL) *
SOOll

(5)

16S011 *
~*

i

3

TERM.
STRIP

III

(Y)

TIP

INSIDE
WIRE

"": -::.:,1 till·" ~"' i"" moe, " ::; ~

"''''111
""'III co

" Itco
It "....

NOTES:
I. TO PREVENT FALSE HOLD CONDITION WHEN

HANDSET IS RESTORED, LINE SWITCH CONTACTS.
.!!! MUST BREAK BEFORE k BREAKS.

2. USE D-1614B8 CONNECTORS TO CONNECT RI
AND BI LEADS TO RINGER WHEN COMMON
RINGER IS REQUIRED (SEE TABLE Cl.

3. WHEN A POLARITY GUARD IS REQUIRED,
ORDER SEPARATELY AS A P-90D053
GUARD ASSEMBLY AND CONNECT IN
ACCORDANCE WITH TABLE A.

* INSULATED AND STORED.

Fig_ 2-25548 Telephone Set, Connections for lAl or H~2
Key Telephone Systems
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TABLE A
RINGER LEAD CONNECTIONS

TO SILENCE RINGER PERMANENTLY

CV)
,. (v)

TABLE B
LINE AND RINGER CONNECTIONS

Tip Party
Ringer Lead

Identifying Ground

ohms Red Black Slate S-Red

1000 K G B K

2650 B K K G

For all classes of service except those listed
above and lA 1 key telephone system:

Connect yellow mounting cord lead to saTne
terminal as red mounting cord lead at connect-
ing block.

For 1A 1 key telephone system connect red and
black ringer leads on L2 terminal of 425B net-
work.

Indi- Tip Party
lAl

vidual
Key Identifying Ground

Wire or lead
Ring Noor

Bridged Tel Porty Ident ohms. Syst Grd 1000 2650

R L2 L2 L2 L2 L2 L2

Mounting Cord G L1 4 Ll L1 Ll Ll
in Set y G G G G G G

BK L1

R L2 L2 L2 L2 K B

BK G 4 G G G B
Ringer Leads

S K K K K B K

S-R A A A A B G

Switchhook Leads
S L2 L2 L2 L2 A A

S-W 4 G 4 4 4 4

R R R R G G G
Mounting Cord G G G G R R R

at
Connecting Block y G y y y y y

BK B

RING R R R R ' R R R
Line Wire TIP G G G G G G G

at
Connecting GRD y y y y y

or AI
y Y

Block
A BK B

V~

(V)

AMPLIFIER
151B

P-13A8~3

POT. ASSEMBLY

CBR) .rr

XMTR

HAND SE T
GIA OR

G3A TYPES

CR)

,cwfdtr-CW

:..:-)!!I!I-~-E--..~ It
, RCVR I\:[) III T

1

When telephone set is used
with lAl key telephone sys
tem, switch contact ed must
break last when handset is
restored.

C [

NETWORK 425El

(
A K Ll G L2)
&1E-0 19 19 19

B'-~_-HII--_---,I
CSAME TERMINAL MAV
APPEAR ON RINGER CONN)

(R-W)

ft
'~

R 0

E
A
D

OFF
NORMAL

OFF
NORMAL

/fGN
CV-BR)

.-",,;Cc:W:"':)--IIi__./7 lL-_+-__---;>'''-/HI-__+ __.......j~\N ~ L
i\il-,'--<>'C"'W:...:)-1IIlJi- --i__-./7 (B K-BR)

(BK)

DIODE DIAL I41~A 7G
OR
7H

'G)l

)(3 CBL)

2 I

IR-G) r IGI

ASSEMElLY

(S-WI

(S-R)

(S-BR)

IS-V) C, b

~

9 ! f IS-BK)

REAKS LAST

~:~e:iSG~~~nntf~~t~~
F terminal in ial sets
and to RR te inal in
manual sets.

TIP PAR T VI 26!50.A IDE NT GRO

WTG TERMINALS RINGER SWITCH
CORC ON C4A

NETWORK

CG) LI IS -G)

CR) L2 IS-V I

~
IS}

CR) q

1A (S-R) ~~
1

..
f '" IK

CBK) ~iCV) G

INDIVIDUAL. RING. AND TIP PARTIES
WITH NO IDENT GRD

CG) LI IS-G~} B
CR) L2 IS-VI

A (5

T CR) qK

B IS-RI ~~
r

N

(5)

CV) 9- IBK) U
TIP PARTY, 1000.ll. IDENT GRD

(Gl LI (S-G)

(R) L2 IS-V)

A IS)

t (5)
K

(BK) UB

T CR)

(V) G IS-R)~;
N

Fig. 1 - 532A, B Telephone Set
Not recommended for use WIth lA key telephone system on long loops.
Place 4-conductor mounting cord.



BELL SYSTEM PRACTICES
Plant Series

SECTION 502-520-402
Issue 5, February, 1963

AT&TCo Standard

TELEPHONE SETS - 532A, BAND 533A, B

(AMPliFIER SETS FOR IMPAIRED HEARING) - COMMON BATTERY

CONNECTIONS

© American Telephone and Telegraph Company, 1%3
Printed in U. S. A. Page 1



ISS 5, SECTION 502-520-402

TABLE C
LINE AND RINGER CONNECTIONS

POSITIVE RING AND TIP PARTIES

TABLE D
INDUCTIVE INTERFERENCE REDUCTION

TUBE LEAD CONNECTIONS

Negative (-) Positive (+)

Ring or Tip Ring or Tip
Parties Parties

Lead

Severe
Average or

Induction
Severe

Induction

R L1 L2

425A G L2 Ll
Tube BK K K

Y L2 G

R
426A

BK
Tube

y

t,: To silence ringer permanently, connect yellow mounting cord lead
to same terminal as red mounting cord lead at connecting block.

Negative (-) Positive (+)

Wire or Lead Parties Parties

Ring Tip Ring Tip

R L2 L2 L2 L2
Mounting Cord

G L1 Ll Ll L1
in f:'!t

y G I G G G

R G G L2 L2

BK G I G L2 L2
Ringer Leads

,
S A I A A A

S-R K K K K

R Ll Ll L2 L2

Tube Leads BK K K K K

Y L2 L2 G G

Mounting Cord R R G R G

at G G R G R
Connecting Block y y y y y

Line Wire
D R R R Rn.

at G l"' l"' G Gu u

Connecting Block y y y y y

AMPLIFIER
1!lIBIHAND SET IGIA OR

G3A TYPES

NETWORK 42!lB

(
A K LI G L2)
0-1~ 0 11> 0

Note 1: For negative stations in offices without ANI, R lead from
426A tube may be connected to grd, if ringer operation is marginal.

(G)
~SEE NOTE

,)~(W)(S-WI x
'~d

~X3
(BLI

~
....-to--

)
0 I -: (W)

(S-BRI 2 I : ~ r ReVR ~

)
c~

~b r «(I) XMTR
(R-G)

~\
1 II

(S-R) GN
,Lf (S-BK) / (RI

(W) / / (Y-BR)
N L V~

AKS L.AST
~ (W) / (8K-BR) (Y)

OFF
(BK) I

NORMAL 8"-
e: Green varistor P-13A693

is connected to POT. ASSEMBLY

erminal in dial sets (BR) .r!
to RR terminal in (R-W)
ual sets. (Y)

~ (Y)

OFF
NORMAL

Not
lead
F t
and
man

Q

BRE

(S-G

(S-Y

(S)

~

(5)

SWITCH ASSEMBLY

(S-Y)

(S-GI

(S-G)~

(S-YI

RINGER
C4A AND

TUBE 426A

(Y)

LI

TERM.
ON

NET.

LI

NEGATIVE RING AND TIP PARTIES

(Y)

(YI G

(G

(R)

MTG
CORD

(RI

«(II

SEE NOTE I

Fig. 2 - 533A, B Telephone Set Page 2
2 Pages





BELL SYSTEM PRACTICES
Plant Series

SECTION 502·520-404
Issue 7, March, 1964

AT&TCo Standard

TELEPHONE SETS - 535 TYPE

CONNECTIONS

\ (5)

v

AMPLIFIER
I~IB

P-13A693
POT, ASSEMBLY

(Bf<) '''-1

P-IOC61O
TERMINAL BLOCK

ASSEMBLY
(Y)

8L)

(R)

(G)

(BKI

IlV-BR

HANDSET
G2E

TYPE

R

B

NETWORK 42~BDIAL
7G
OR
7H

DiODE
419A

SWIl'CHiOOK ASSEWBLYRINGER
C4A

§

(G)
:s

(S-G)~

(Rl
~L1

~
!-z _ (5)

ill (R) ,q

(S-A) ~ ~

f (5)
K

(BK) ~§(Y) ~G

IN04VIDUAL. RING. AND TIP PARTIES

(Gl ~ ;IW'THNO IDENT GRD (S-G) _~,

(R) I IS-Y) _ ~

I ~ •• (5), I'

I r. ,(
I ~ i (R) ~I
" K.. ~Oill§I LB~ ::;R) 3:1
• .-jo~

~~Qn
TIP PARTY, looon IDENT GRD

fff--,;;}
I f I (51 0<

~ f: ~ ::~I ~!I. ~ ~~.
~~:el

TIP PARTY.26~on Ill4lliNT GAD

(R) ! lSI
fl:v, IS-YI

(RI ,~

~ IS-R) ~~

f (51

~i
~K

DI61488
CONNECTOR

(BK) -ffiIG)

I Et H ~

!I • I(YI ~r lli IS-W)
(BK) ~ 0 G ri (S-GI

nt
0

u
.,

~'~,

IAI AND IA2 CONNECTIONS

IS-BR

WIW STRAP

2\C/1
h(G)

4 3
TO NETWORK

S-R)

(S-RI When telephone set is used with lAl
and lA2 key telephone systems, switch
contact ed must break last when hand
set is restored.

Fig. 1 - 535A and B Telephone Sets, Circuit Diagram

© American Telephone and Telegraph Company, 1964
Printed in U. S. A. Page 1
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D
.,,<0
D CD

CD
$ ~..

TABLE A

LINE AND RINGER CONNEC:TIONS

Tip Party Identification Ground
1A1

Tip
Wire Indiv

or
Party Ringer Rev

To Silence
1A2 Ring Normal Ringer

or or No When Conn
Lead Bridged

Key Party
Ident

Connections
To LOl'lg Line Equip.

Permanently
Tel

Grd
(·See Note)

Sys
1000 ohms 2651t) ohms 10000hrns 2650 ohms 1000 ohms 2650 ohms

--
R L2 L2 L2 L2 K B B G K B

Ringer BK G 4 G G G B B K G K
Leads S K K K K B K G B B K

S-R A A A A B G K B K G

Switchhook S L2 L2 L2 L2 A A A A L2 L2

Leads S-W 4 G 4 4 4 4 4 4 4 4

Mounting
R L2 L2 L2 L2 L2 L2 L2 L2 L2 L2

Cord G LI 4 LI LI LI LI LI LI LI LI

m y G G G G G G G G G G
Set * BK Ll- .- - - - - - - ---Mounting R R R R G G G G G G G

Cord G G G G R R R R R R R
at

Connecting y y y y y y y y y y y

Block BK - BK - - - - - - - -

Ring R R R R R R R R R R R
Line
Wire Tip G G G G G G G G G G G

at Grd y y y y y
Conn or Al

y y y y y y

BJlock A BK B - - -- - - - - -
--
Note: To silence the ringer for all classes of service, except ground identified tip party, connect R ringer lead to K terminal on the network.

• For tAl or lA2 KTS, replace D3BN mounting cord with a D4BJ mounting cord.

II'
mn
-4

<5z
U!
o
~

U.
lo,)

o..,.
o.,.



BELL SYSTEM PRACTICES
Plant Series

TELEPHONE SETS

SECTION 502-710-101
Issue 1, September, 1966

AT&TCo Standard

1. GENERAL

701, 702, 711, 712, AND 713 TYPES

IDENTIFICATION, INSTALLATION, AND MAINTENANCE

2. IDENTIFICATION

1.01 This section covers PRINCESS ® telephone
sets equipped with rotary dials (Fig. 1).

1.02 Information contained in this section was
formerly found in Section 502-710-100,

502-710-200, and 502-710-300 which have been
canceled.

2.01 These sets are equipped with a concealed
lamp which illuminates the dial when the

handset is removed. This lamp also serves as a
night light under control of a slide switch located
in the base at rear of set (Fig. 2).

2.02 Table A lists the major components of
700-series PRINCESS telephone sets.

Fig. 1 - 700-Series Telephone Set

@American Telephone and Telegraph Company, 1966
Printed in U.S.A. Page 1



SECTION 502-710-101

TABLE A
COMPONENTS AND FEATURES - 700-SERIES PRINCESS STYLE TELEPHONE SET

MESSAGE USED USED
MOUNTING INTERNAL WAITING WITH WITH

TYPE SET HOUSING· CORD NETWORK RINGING LAMP lA KTS lAl, lA2 KTS

701B(MD) P-81M200 D6AB 495A No No Yes Yes

701D(MD) P-81P200 D6AB 495A No KS-16893L1 Yes No

702B P-89A800 D5AK 4010B Yes No Yes Yes

702D P-89A90b D5AK 4010B Yes KS-16893L1 Yes No

D14H
711B(MD) P-81K300 or 495A No No No No

D14L

712B P-89C300 D14L 4010B No No Yes Yes

713B P-86C300 D6AF 4010B No No Yes No

TABLE A lCont)
COMPONENTS AND FEATURES - 700-SERIES PRINCESS STYLE TELEPHONE SET

I
EQUIPPED EQUIP.

3-TYPE WITH WITH
SPEAKER- lA HOME 2A FARM EXCLUSION HOLD

TYPE SET PHONE INTERPHONE INTERPHONE SWITCH KEY

701B(MD) No No No No No

701D(MD) No No No No No

702B Yes No No No No

702D No No No No No

711B(MD) Yes Yes Yes Yes No

712B Yes Yes Yes Yes Yes

713B No No No Yes

Note: The following components are common to all 700-series PRINCESS telephone sets:
• Dial 8A
• Dial lamp, KS-19387 (GE259); order by KS number
• Dial lamp, socket, KS-19240, L2
• Handset, G3AR
• Handset cord, H4CJ

• The last two digits of housing part number must be replaced by the code number which corresponds to the color
desired; (i.e.,) P-81M258 white housing. See section covering telephone apparatus color.

2.03 These sets are available in standard tele
phone colors. Refer to Section 500-120-100

for promoted and nonpromoted colors.

701-TYPE TELEPHONE SET

2.04 The 701-type telephone sets (Fig. 3) are
rated Manufacture Discontinued (MD).

2.05 The 701B and 701D telephone sets are not
equipped 'With an internal ringer. When

Page 2

a ringer is required, an E1-type external ringer
may be used.

2.06 The 701B sets are factory wired for in-
dividual line or 2-party flat rate service.

Internal wiring changes must be made when other
services are to be provided. See sections covering
telephone set connections.

2.07 701B telephone sets may be used with the
following services:



ISS 1, SECTION 502-710-101

Fig. 3 - 701-Type Telephone Set
Fig. 2 - 700-Series Telephone Set, Rear View

702-TYPE TELEPHONE SET
• 4-party selective and 8-party semiselective

service

• IAI and IA2 key telephone systems

• 3-type speakerphone system

2.08 The 70ID telephone set is equipped with a
message waiting lamp (see Fig. 3). This

set is intended for use with PBX which provides
message waiting feature.

2.09 The 702-type telephone sets (Fig. 4) are
similar to the 701-type except that an

internal ringer (MIA) is provided.

2.10 The 702B and 702D telephone sets replace
the 70IB and 701D sets, respectively.

711 B TELEPHONE SET

2.11 The 71IB telephone set is rated Manu
facture Discontinued (MD).

STOP SCREW DIAL LAMP

Fig. 4 - 702-Type Telephone Set, Died and Housing Removed

Page 3



SECTION 502-710-101

Fig. 5 - 711 B (MD) Telephorie Set

2.12 The 711B telephone set (Fig. 5) is not
equipped with an internal ringer. When a

ringer is required, an El-type external ringer
may be used.

2.13 The 711B telephone set is equipped with a
slide switch for line selection and a switch

(push-to-operate) for signaling.

2.14 This set is factory wired for 2-line pickup,
exclusion, and signaling. The exclusion

feature is operated by raising the left switch
hook plunger.

2.15 This set may also be used with the follow
ing services:

• lA HOME INTERPHONE system

• 2A FARM INTERPHONE system

• 3-type speakerphone system

2.16 This set is not eqUIpped for "A" lead con
trol and cannot be used with lAl or lA2

key telephone systems.

712B TELEPHONE SET

2.17 The 712B telephone set (Fig. 6) is not
equipped with an internal ringer. When a

ringer is required, an El-type external ringer
may be used.

2.18 This set is equipped with a 638A key for
line selection and signaling. Line selection

is accomplished by turning the key and signaling
by depressing the key.

Pa•• 4

Fig. 6 - 712B Telephone Set - Without Handset

2.19 An exclusion or hold key is included and
is operated by raising the left switch hook

plunger.

2.20 The 712B telephone set is factory wired
for lA HOME INTERPHONE and is

initially intended for use with the following
services:

e lA, 1A1, and lA2 key telephone systems

• 2A FARM INTERPHONE system

• 3-type speakerphone system

713B TELEPHONE SET

2.21 The 713B telephone set is not equipped
with an internal ringer. When a ringer is

required, an El-type external ringer may be used.

2.22 The 713B- telephone set is a 2-line set
similar in appearance to the 712B telephone

set. This set is equipped with a 638C key which
permits selection of either of two CO lines and
when used in conjunction with the hold key, per
mits mechanically holding the nonselected line.
This is accomplished by manually raising the
left-hand plunger before operating the turn key.

2.23 The 638C key has a pushbutton element
for signaling which is furnished not wired,



but can be wired in by changing the mounting
cord.

2.24 This set is initially intended for use with
2-line residential nonkey system use.

3. INSTALLATION

3.01 Insofar as possible, be guided by the
customer's wishes in placing apparatus.

Consider the following:

• Safety for yourself, customer, and mainte
nance personnel.

• Availability of power outlet for transformer.

• Location of telephone set so ringer volume
is adequate for area.

• General appearance of instaliation.

ISS 1, SECTION 502-710-101

DIAL LIGHT TRANSFORMER

3.02 Select a 105-120 volt ac receptacle that is
on a circuit not controlled by a switch.

A 2012A transformer should be used with each
telephone set. A 2A clamp is available to secure
this transformer to the service outlet. For multi
ple installations, see section covering station
transformers.

3.03 For proper illumination of the dial, the
length of the wire between the transformer

and the telephone set should not exceed 250 feet
of standard inside wire. Do not use a 25-foot
mounting cord because of added resistance.

RINGER

3.04 When an external ringer is required, in
stall an E1-type with each 701-, 711-, 712-,

or 713-type telephone set (see Fig. 7).

fig. 7 - Typical InsiallaHon or ;e)j - iype ieiephone Set

Page 5



SECTION 502-710-101

3.05 When no ringer is used, the mounting cQrd
of a telephone set should be terminated on

a connecting block or plug.

INDUCTORS

3.06 A 1610A or 1635A inductor must be in
stalled in the base of the 701B telephone

set when ringer is not used and tip party iden
tification is required.

3.07 The 1610A inductor has been replaced by
the 1635A inductor to allow space for the

P-15E719 weight when required. WEDGE INDUCTOR BASE

3.08 Install the 1610A inductor (ordered sep
arately) as follows:

(1) Remove housing from telephone set.

(2) Loosen dial and mounting cord stay hook,
lay aside,

(3) Install inductor as shown in Fig. 8 and 9.

Fig. 8 - Location of 1610A lfiau\:toi

Page 6

Fig. 9 - Top View, Location of Wedge

(4) Insert wedge in position (Fig. 9).

(5) Connect inductor between terminals B of
network and 3 of terminal board.

(6) Replace mounting cord stay hook, dial, and
housing.

3.09 Install the 1635A inductor (ordered sep
arately) as follows:

(1) Remove housing from telephone set.

(2) Loosen dial and lay it aside.

(3) Remove left screw from dial mounting
bracket.

(4) Install inductor as shown in Fig. 10.

(5) Replace screw in dial mounting bracket.

(6) Connect inductor between terminals B of
network and 3 of terminal board.

(7) Replace dial and housing.

0·179924 KIT OF PARTS

3.10 A D-179924 Kit of Parts containing a
weight, spring, and insulator is available

to reduce sliding while dialing the 701-type tele
phone set placed on a highly polished surface.



1635A INDUCTOR MOUNTED

DIAL SLIPS
BETWEEN BRACKETS

1635 A INDUCTOR
MOUNTING BRACKET

Fig. 10 - 1635A Inductor Mounted in
701 B Telephone Set

3.11 Install D-179924 Kit of Parts as follows:

(1) Remove telephone set housing.

(2) Dress all leads to prevent wiring from
being caught between weight and base of

set.

(3) Install P-25E307 insulator as shown in
Fig. 11.

(4) Install P-15E719 weight and P-24E510
spring retainer as shown in Fig. 12.

(5) Replace telephone set housing.

COLD-CATHODE TUBE

3.12 If 4=parVj' selective or 8-party semiselective
service is desired, a 425A or 426A cold

cathode tube may be ordered and installed in base
of 701B or 702B telephone set as follows (see
Fig. 13):

(1) Remove telephone set housing.

(2) Remove dial.

(3) Remove and discard the mounting screw
furnished as part of the electron tube.

ISS 1, SECTION 502-710-101

Fig. 11 - Placing Insulator Over Terminal

(4) Install and connect tube as shown in Sec
tions 502-710-400 and 402-710-403.

(5) Replace dial and housing.

3.13 If the 711-, 712-, and 713-type telephone
sets are to be used with 4-party selective

or 8-party semiselective ringing, it is necessary to
mount the 425A or 426A tube in a subscriber
set.

Fig. 12 - Location of P-24E510 Spring Retainer
and P-15E719 Waight

Page 7



SECTION 502-710-101

TUBE BRACKET BASE

Fig. 13 - Location of Cold-Cathode Tube in 701 B Telephone Set

PORTABLE INSTALLATION

3.14 Jacks and plugs are available for portable
installation of these telephone sets. Refer

to Sections 461-630-100 and 461-630-101, respec
tively, for selection of appropriate types.

4. MAINTENANCE

4.01 Maintenance of the 700-series PRINCESS
telephone sets is limited to replacing defec-

Page 8
8 Pages

tive components (Table A) and burnishing or ad
justing switch hook contacts.

4.02 Refer to sections covering dials, handsets,
cords, ringers, networks, line keys, etc.,

for maintenance of these components.

4.03 Housings, dial plates, and handsets may
be cleaned with a damp KS-2423 cloth.

Do not use scouring cleaners or colored com·
ponents as this may damage finish.



8ELL SYSTEM PRACTICES
Plant Series

TELEPHONE SETS

SECTION 502-710-103
Issue 1, January 1968

AT&TCo Standard

1. GENERAL

2702, 2712, AND 2713 TYPES

IDENTIFICATION, INSTALLATION AND MAINTENANCE

2. IDENTIFICATION

1.01 This section covers PRINCESS® telephone
sets equipped with ~12-button TOUCH

TONE® dials (Fig. 1,2, and 3).

Fig. 1 - 27028 Telephone Set

Fig. 2 - 27020 Telephone Set

PURPOSE AND APPLICATION

• 2702B - individual or 2-party flat rate
service (CO or key telephone sys
tem lines)

• 2702D - message waiting indication
(PBX)

• 2712B - 2-line pickup (CO or key tele
phone systems), hold on one CO
line

• 2713B - 2-line pickUp, hold on both lines
(CO-nonkey system)

FEATURES

• Set design features are shown in Table A.

• Optional set features are shown in Table
B.

Fig. 3 - 27128 or 27138 Telephone Set

CAmerican Telephone and Telegraph Company, 1968
Printed in U.S.A. Page 1



SECTION 502-710-103

TABLE A

DESIGN FEATURES

CO AND 1A KEY TELEPHONE SYSTEM LINES

DIAL/ MESSAGE RINGER
SET NIGHT WAITING VOLUME/OFF- INDIVIDUAL OR 2-L1NE PICKUP

LAMP LAMP CONTROL 2-PARTY FLAT 2-L1NE PICKUP WITH HOLD
RATE SERVICE ICO LINES ONLYl

2702B • • •
2702D • • • •
2712B • * • ·t
2713B • * • • •
* Not equipped with internal ringer.
t Shop wired to provide hold on one CO line (for use with 1A home interphone).

TABLE B

OPTIONAL FEATURES

1A1 OR 1A2 KEY TELEPHONE
SYSTEM (WITHOUT HOLD) EXCLUSION

SET lA HOME 2A FARM 3-TYPE OR RINGER/
INTERPHONE INTERPHONE SPEAKERPHONE EXTENSION SIGNALING

I-LINE 2-LINE CUTOFF
PICKUP PICKUP

2702B • •
2712B • • • • • •
2713B *

* Change mounting cord to provide signal leads.

COLOR

These sets are available in all standard
colors. Refer to Section 500-120-100 for pro
moted colors.

OPERATING FEATURES

• Message waiting lamp: 2702D set - visual
signal, under control of a PBX attendant,
indicates an uncompleted incoming call
(Fig. 2).

• Line and signal key: 2712B and 2713B
sets - permits line selection by turning,
signaling by depressing (Fig. 3 and 6).

• Hold key plunger: 2712B set - provides
for mechanical hold on one CO line; 2713B
set - provides for mechanical hold on
either nonselecied CO line (Fig. 3).

Page 2

• Night light switch: allows dial lamp to
be operated at reduced intensity (dial lamp
illuminates dial at full intensity with
handset off-hook) (Fig. 4).

Fig. 4 - 2700 Series Telephone Set, Rear - Night
Light Switch Location



ORDERING GUIDE

Set, Telephone, 2702B-*
Set, Telephone, 2702D-*

ISS 1, SECTION 502-710-103

Set, Telephone, 2712B-*
Set, Telephone, 2713B-*
* Add appropriate color suffix.

TABLE C

COMPONENT ORDERING GUIDE

TELEPHONE SET
COMPONENT

27028 27020 27128 27138

REPLACEABLE:

Cord, Handset H4CJ-*

Cord, Mounting D5AK-* I D5AK-* I DI4L-* D6AF-*

Dial 35E4A

Housing and PIunger Assembly P-84D8-* P-85HO-* P-84D9-*
Key, Line 638B -r 638D

Lamp, Dial KS-19387, LIt

Lamp, Message Waiting IKS-16893, LI

Retainer, Number Card P-25E803

Ringer MIA

Set, Hand G3AR-*
Socket, Dial Lamp KS-19240, L2t

OPTIONAL:

Kit of Parts (Polarity Guard) D-180229t

Transmitter 664C§

ASSOCIATED:

Transformer (Dial Lamp) 2012A (or equivalent)

Transformer (Interphone Power) 2012A§
Unit, Control 51A§

* Add appropriate color suffix.
t Available as D-1799I9 kit of parts (containing dial lamp, socket and installation instructions).
:j: Consists of P-90D054 guard assembly, P-21F675 terminal board assembly, P-26E164 retainer, and

P-43A392 screw, The P-90D054 guard assembly may be ordered separately for 2702D sets and
2712B sets equipped with 664C transmitter.

§ For use with lA home interphone.

Page 3



SECTION 502-710-103

Fig. 5-PRINCESS Telephone Set, Partial Bottom View

• Ringer volume control: provides manual
control of ringer volume (Fig. 5).

3. INSTALLATION

3.01 Planning

(a) Insofar as possible be guided by the cus
tomer's wishes in placing apparatus. Con

sider the following:

• Safety for yourself, customer, and main
tenance personnel.

• Availability of power outlet for dial lamp
transformer.

• Location of telephone to provide adequate
ringer coverage of area.

• General appearance of installation.

(b) Select a 105-120 volt ac receptacle on a
circuit not controlled by a switch for dial

lamp transformer. A 2A clamp is available to
secure the 2012A transformer to the service
outlet. For multipled dial lamp sets, see sec
tion covering station transformers for selec
tion information.

Page 4

For proper illumination of the dial, the
wire run between transformer and tele
phone set should not exceed 250 feet of
standard inside wire. Do not use a 25
foot mounting cord because the added
resistance may result in decreased il
lumination.

3.02 Installing

(a) Normal installation - in accordance with
standard practices for desk-type telephone

sets.

(b) Portable installation - refer to appropri
ate section in Division 461 for selection of

appropriate jacks and plugs for these sets.

(c) External ringer - install an E1-type
ringer, when required, for 2712- or 2713

type telephone sets.

(d) 664C transmitter (2712B set - optional)
- refer to appropriate connection and

maintenance section in Division 512 (lA home
interphone) .

(e) Polarity guard (optional) - install the
D-180229 Kit of Parts as follows:

(1) Remove housing; loosen dial mounting
screws and move the dial to one side

without disconnecting the dial leads.

(2) Insert the P-26E164 retainer in left-hand
dial mounting bracket (Fig. 7).

(3) Insert tabs of P-21F675 terminal board
into notches in right-hand dial mount

ing bracket and secure to retainer using
P-43A392 screw.

(4) Connect polarity guard in accordance
with connections shown in appropriate

connection section.

(5) Reinstall dial on mounting bracket, se
curing the P-90D054 guard assembly

mounting bracket under the right-hand dial
mounting screw (Fig. 8).

(6) Reinstall housing.

Note: The P-21F675 terminal board and
P-26E164 retainer, furnished with D-180229
Kit of Parts, are not used in sets equipped
with message waiting lamp or home inter
phone transmitter (2702D and 2712B sets).
The 2702D set has spare terminals 3 and 4



ISS 1, SECTION 502-710-103

LINE AND
SIGNAL KEY

Fig. 6 - 2713B Telephone Set, Housing Removed (2712B set is similar in
appearance)

Fig. 7 ...... Installing Terminal Board Retainer in
PRiNCESS Teiephone Set

Fig. 8 - Polarity Guard Mounted in PRINCESS
Teiephone Set

Page 5



SECTION 502-710-103

on the message waiting lamp terminal board
to facilitate connecting the polarity guard
(Fig. 9). Use D-161488 connectors (2) to
connect polarity guard in 2712B sets
equipped with home interphone transmitter.

4. MAINTENANCE

4.01 Maintenance of the 2700-type telephone
sets is limited to replacing defective com-

ponents and burnishing or adjusting switch con
tacts.

4.02 Housings, handsets, and cords may be
cleaned with a damp KS-2423 (or equiv

alent) cloth. Do not use scouring cleaners or
volatile solvents as these may damage finish.

4.03 Refer to sections covering dials, handsets,
cords, ringers, etc., for maintenance of

these components.

Fig. 9 - Polarity Guard Installation in 2702D Telephone Set

Page 6
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BELL SYSTEM PRACTICES
Plant Series

1. GENERAL

1.01 This section IS reissued to:

SECTION 502-710-400
Issue 6, January 1969

AT & TCo Standard

TELEPHONE SETS-70 1B

CONNECTIONS

is used, the set connections are modified by placing
the identifying ground under control of the d and
e switch hook contacts (see Table D and Fig. 4).

• Show 701B telephone set MD.

• Include connection modifications which will
prevent false billing due to incomplete hangup.

• Delete connections for the 425A cold-cathode
tube. This information is covered in the
section on inductive noise.

• Delete connections for 3-type speakerphone
option. Refer to Division 512 for speakerphone
connections.

Since this reissue covers a general revision, arrows
ordinarily used to indicate changes have been
omitted.

1.02 For tip party identification when no ringer
is used, install a 1610A or 1635A inductor

in telephone set. For information on installation
of inductor, see identification and installation section
for 701-type telephone sets.

1.03 To convert the 701B (MD) telephone set from
dial to manual, move the (S-W) lead from

terminal F of network to terminal RR. The dial
remains on the set.

The dial light transformer can be
damaged by lightening if a sufficient
difference in ground potential occurs
between telephone plant and power
system. Be sure that telephone and
pou'er grounds are bonded in accordance
with section on protector and signaling
grounds.

1.04 To prevent false billing due to incomplete
hangup when tip party identification ground

2. CONNECTION INDEX

Table A-Connections For Bridged or Ring
Party Service When Using Telephone
Set Without Ringer

Table B-Connections For Tip Party Service
When Using Telephone Set Without
Ringer

Table C-Line and Ringer Connections With
EIC or EIA (MD) Ringer

'1' Able D-Connections of Telephone Set and
EIC or EIA (MD) Ringer for Tip
Party Identification Ground

Table E-Connections With FIA Ringer

Table F-4-Party Selective and 8-Party
Semiselective Service

Fig. 1-701B (MD) Telephone Set Without
Ringer or As A Portable Installation

Fig. 2-Schematic For 1610A or 1635A Inductor

Fig, 3-Connections For Bridged, Ring, or Tip
Party Service

Fig. 4-701B Telephone Set With EIC or EIA
(MD) Ringer Connections For Tip Party
Identification Ground

Fig. 5-701B (MD) Telephone Set With 42bA
Cold-Cathode Tube

Fig. 6-70lB (MD) Telephone Set Wired For
lAl and lA2 Key Telephone Systems

If) American Telephone and Telegraph Compan:;. 1\l\i\l

Printed in t',::;,A, Page 1



SECTION 502-710-400

G3AR
HANDSET

(W)

(W)

C

F If RR

+1n RCVR

(R) l
RV"'}-------+------::-R-I---ffr'-'--j=IJ-(l TRMTR

'-----+-----0'--'-'---,

e (S-W)

b

(S-BLl k J
--<>---

(S-R)---J

LI

(Y)Y

INSIDE CONN D6AB TERM. LIN E SWITCH 495A NETWORK
WIRING BLOCK MTG STRIPS

OR CORD
JACK * ~) DIAL

~ LAMP

2

GRD (NOTE 2) (Y)

[

(BLl

T{~~; -++---{,/)--+-+-...:(...:B_K_)+-+-_-'

TIP

l g

(S-R)

(S -BK)

NOTES

I DASHED LINES INDICATE CONNECTION FOR
MANUAL SERVICE DIAL REMAINS ON SET.

2 GROUND MAY BE OMITTED IF NOT REQUIRED
FOR SERVICE; NOT NECESSARY FOR PROTECTION
OF DIAL LIGHT TRANSFORMER

* INSULATE AND STORE (BL) AND (W) CONDUCTORS
IN PORTABLE INSTALLATIONS

...J
al

PULSE

SA DIAL

Fig. 1-701 B (MO) Telephone Set Without Ringer or As A Portable Installation
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ISS 6, SECTION 502-710-400

TABLE A

CONNECTIONS FOR BRIDGED OR RING PARTY
SERVICE WHEN USING TELEPHONE SET

WITHOUT RINGER

y y y
me B ~- B---

R R R
d- G- rn G
y- y---- y

TABLE B

CONNECTIONS FOR TIP PARTY SERVICE WHEN
USING TELEPHONE SET WITHOUT RINGER

TIP PARTY

WIRE OR LEAD COLOR
TIP WITH IDENT GRD

PARTY --

1000a 2500a

Line Wire Ring R It E It
at Conn Tip G G G G

Block Grd
I

Y Y Y Y
Trnsf Leads y y y y

at Conn Block BK B B B
R ]{ G G

-

G G E ]{

Mtg Cord y y Y Y
--- ; ..

at Conn Block BL B B B
W R G G

HK R R B
R ] .) L~ ] .)

G Ll Ct Ct
Mtg Cord y :3 :l :3

at Spt BL 4 4 4,
W-f- n

D D D
BK I

4 4 4

Inductor BK :3 :3
Leads at Set R Ll *

S r:r- --iT--

Switch Hook S-W Ft Bt Bt
--

S~Bi-C
t------ l---- - --- ---

Assembly Ct Ft Ft
---S~G j--Ll - - _n_

I LlL1

RING
PARTY

INDIVIDUAL
OR

BRIDGED
COLORWIRE OR LEAD

Mtg Cord
at Set

Trnsf Leads
at Conn Block

Mtg Cord
at Conn Block

Line Wire Ring
at Conn Tip

Block "-Crd-

looon 150 on

Fig. 2-Schematic For 1610A or 1635A Inductor

BK R s

* Insulate and store.
t Terminal on network.
Noles: 1. Connections in'2lude modifications to prevent

false billing due to incomplete hangup.
2. When connecting the D6AB mounting cord

leads for tip party identifying ground use
D-161488 connectors and Ml W straps as re
quired to extend conductor leads.
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SECTION 502·710-400

(BK)

(R)

(W)

(WI

(W)

(W)

(S-BK)

(S-R)

(S-BR)

(G)
OR

(BLl

PULSE

NOTES:

I. TO DIAL LAMP CIRCUIT AS SHOWN FOR INDIVIDUAL OR
BRIDGED SERVICE.

2. DOTTED LINES INDICATE CONNECTIONS FOR MANUAL SERVICE.
DIAL REMAINS ON SET.

3. GROUND MAY BE OMITTED IF NOT REQUIRED FOR SERVICE;
NOT NECESSARY FOR PROTECTION OF DIAL LIGHT
TRANSFORMER.

4. SETS ARE FACTORY WIRED FOR BRIDGED OR RING PARTY
SERVICE. SEE FIG. 4 OR TABLE D FOR TIP IDENT GRD.

f 93

INDIVIDUAL OR BRIDGED (SEE

2
(Y)

DIAL
LIGHT

TRNSF

GRD

INSIDE EIC D6AB TERM. LINE SWITCH SA 495A G3AR
WIRING EIA(MD) MTG STRIPS DIAL NETWORK HAND

RINGER CORD SET

(S-G)
CLOSE
FOR
NIGHT

(O-W)
LIGHT

GRD (Y)

""n, [ 2 (Y) DIAL

DIAL
LAMP

LIGHT 4 (BK) (S-R)
TRNSF

TIP (G) 6 (G) LI

RING (R) 5 (R) L2

REVERSE 3 (y)
(W) D (S)

FOR TIP
PARTY
SERVICE
(NOTE 4) TI P OR RING PARTY (SEE TABLE C)

Fig. 3-Connections for Bridged, Ring, or Tip Party Service
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ISS 6, SECTION 502-710-400

NOTES'

I. TO DIAL LAMP CIRCUIT AS SHOWN FOR 1000- OHM IDENT GRD.

2. DOTTED LINES INDICATE CONNECTIONS FOR MANUAL SERVICE.
DIAL REMAINS ON SET.

3. GROUND MAY BE OMITTED IF NOT REQUIRED FOR SERVICE;
NOT NECESSARY FOR PROTECTION OF DIAL LIGHT TRANSFORMER.

4. CIRCUITS SHOWN INCLUDE MODIFICATIONS TO PREVENT FALSE
BILLING DUE TO INCOMPLETE HANGUP.

5. WHEN CONNECTING THE D6AB MOUNTING CORD LEADS FOR
TIP PARTY IDENTIFYING GROUND USE D-161488 CONNECTORS AND
MIW STRAPS AS REQUIRED TO EXTEND CONDUCTOR LEADS.

ITCH 8A 495A G3AR
DIAL NETWORK HAND-

SET

! CLOSE
FOR
NIGHT
LIGHT

k
(S-BR)

'(S-Y) +C I

~
I

(BL] I

I F ..1 ;::::;I ..
I 1/ 1/

I (NOTE 2) l- I\. I\.
I

(BL) I

.,~ 'cI
OR I

~~R
(G) \~

(G) PULSE
~

(W)

C J />r
e (S-W) ,~

(S-R) B GN (W)

(W) (
(W) ~

~f 9 (S-BK)
'---

(BK)

SW

3II \2 (y)

TIP PARTY WITH 1000-OHM IDENT GRD (SEE TABLE D)

TIP PARTY WITH 2650-0HM IDENT GRD (SEE TABLE D)

T~~~~[_~--{,4/}-(_S-_R_)---I~"!!+.""":"(B:..K_)---+.+;;-~:/4)-~i-_---J

GRD (Y)

INSIDE EIC D6AB TERM LINE
WIRING EIA (MD) MTG STRIPS

RINGER CORD
(S-G)

GRD (Y)

(Y)

DIAL
LIGHT ( BK)

TRNSF

1000.0.
(S)

Fig. 4-7018 (MOl Telephone Set With E1C or E1A (MOl Ringer Connections for Tip Party Identification
Ground
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SECTION 502-710-400

Line Ring R 5 5
a t f--'Tn.i:--p-'"-----+------rG.-~-t--- 6 6

Ringer Grd Y 2 2

TABLE D

CONNECTIONS OF TELEPHONE SET AND
E1C AND E1A(MD) RINGER FOR TIP PARTY

IDENTIFICATION GROUND

Y 2 2

TIP PARTY WITH
IDENT GRD

1---_. --...,----------1

10000 26500

S 1 7

R 7 1

Y 3 3
W 7 7

BK 4 4

BK 2 1
S-R 1 2

COLOR

Trusf
Leads

Mtg
Cord

at
Set

Ringer

Mtg
Cord

at
Ringer

Capacitor
in Ringer

WIRE OR LEAD

TABLE C

LINE AND RINGER CONNECTIONS WITH
E1C OR E1A(MD) RINGER

INDIVIDUAL
RING TIP

WIRE OR LEAD COLOR OR
PARTY PARTY

BRIDGED

Line Ring R 5 5 5
or Tip G 6 6 6

Ringer Grd y 2 2 2-
R 7 7 7

Ringer
S-R 1 1 1
BK 6 2 2
S 1 1 1

Capacitor W 7 7 7
in Ringer y 5 3 3

Trusf y 2 2 2
Leads BK 4 4 4

R 5 5 6

Mtg G 6 6 5

Cord y 2 2 2
at BL 4 4 4

Ringer W 3 3 3
BK 4 4 4

R L2 L2 L2

Mtg G Ll L1 Ll
Cord y 3 3 3

at BL 4 4 4
Set W D D D

BK 4 4 4

Switch Hook
Assembly

S-BR F* F*- -S~G-- --DC- Ll .

S_WuB* ·B*

* Terminal on network.
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ISS 6, SECTION 502-710-400

TABLE E

CONNECTIONS WITH F1A RINGER

WIRE OR LEAD COLOR
INDIVIDUAL

OR
BRIDGED

RING
PARTY

TIP
PARTY

TiP PARTY WITH
IDENTIFYING GROUND

(NOTE 2)

Line

Ringer Coil

Network
Straps

Dial Light Trans

Mtg Cord

Mtg Cord

Switch Hook
Assembly

1000n 2650n

Notes: 1.
2.
3.

The F 1A ringer is not intended to be used with 4 -party selective or 8-party semiselective service, or any other

service where code ringing would not be distinguishable in CHIME position. For schematic drawing and mainte

nance information on FIA ringer, see section on the FIA ringer.

Ringer wired at factory for individual or bridged, ring, and tip party service.
Connections include modification to prevent false billing due to incomplete hangup.
When connecting the D6AB mounting cord leads for tip party identifying ground use D-161488 connectors and :V11 W
straps as required to extend conductor leads.

• Terminals on network of telephone set.
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TABLE F

4-PARTY SELECTIVE AND a-PARTY
SEMISELECTIVE SERVICE

NEGATIVE POSITIVE
LOCA- WIRE OR

COLOR
STATIONS STATIONS

liON LEAD
1&5 2&6 3&7 4&8

IRing R 5 6 5 6
Line ITip G 6 5 6 5

IGrd y 2 2 2 2

R 2 2 5 5« Ringer 1 1
~

S-R 1 1
Coil

7 7 7 7... Leads S
0 ... BK 2 2 5 5'"U ..

Capacitor y 7 7 7 7
~"i>li:il Leads W 1 1 1 1

" R 5 5 5 50-
",0

G 6 6 6 6.. ;l;!,,- Mtg W 1 1 1 1·s Cord y 2 2 2 2...
'" BL 4 4 4 4

Eo<
BK 4 4 4 4

2012A Or G 2 2 2 2
K8-16184

Trans R 4 4 4 4
.,., R L2 L2 L2 L2
'" G Ll Ll Ll Llrn

.5 ~ Mtg W . • . •
",0 Cord y 3 3 3 3-,.e

~ '" BL 4 4 4 4.=~
S '" BK 4 4 4 4... Eo<
'" 426A BK . . . •

Eo<e:i
0 Tub" R Ll Ll L2 L2
<- Leads y L2 L2 3 3

NOTES:

I. DOTTED LINES INDICATE CONNECTIONS FOR MANUAL SERVICE.
DIAL REMAINS ON SET.

2. FOR NEGATIVE STATIONS IN OFFICES WITHOUT ANI, (R) LEAD FROM
426A TUBE MAY BE CONNECTED TO (G) IF RINGER OPERATION IS MARGINAL.

* REMOVE W LEAD FROM 0 PUNCHING IN SET AND CONNECT TO BK TUBE
LEAD USING 0-161488 CONNECTOR.

(BLl

"" [,.,
4 (BK)

LIGHT
2TRNSF (G) (y)

GRD (y)

(S)

(y)
looon

(W) (W)

(S-R)

2650
n

TIP 6 (R) (G)

RING (R) L2 (S-Y)
::::::::::~

0 (S) jSEE (/)
TABLE F

TIP OR RING POSITIVE STATION

SECTION 502·710·400

INSIDE EIC D6AB TERMINAL LINE SWITCH SA 495A G3AR
WIRING EIA (MD) ~TG STRIP DIAL NETWORK HAND-

RINGER RD SET

(S-G)

(BL) 2

['"
4 (BK)

DIAL
LIGHT

TRNSF (Gl 2

GRD (Y)

e (S-Wl F

d (BLl

(G)
OR

(S-G)I

(BLl

TIP (G) (S-BR) R (W)

RING (R) (S-y) c

SEE
0 (S) ~(/)

TABLE (S-R) B GN (W)
F

(W)
TIP OR RING NEGATIVE STATION

RI(W)

g (S-BK)

Fig. 5-701 B (MP) Telephone Set With 426A Cold·Cathode Tube
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ISS 6, SECTION 502-710-400

INSIDE EIC D6AB TERM. liNE SWITCH 8A 495A G3AR
WIRING EIA(MD) MTG STRIPS DIAL NETWORK HAND

RINGER CORD SET

I (S-G)

! CLOSE
FOR
NIGHT

GRD(NOTE3)
2~~...

(O-W) liGHT

~ (Y) .=t=iJ DIAL

DIAL [ ~ "","",,:--- ~ - lAMP
LIGHT ,t

""""'''i.__

-~
TRNSF

;--~
(S-R)

~

(S-BU k j

TIP (G) ~ (G) !:!.
~~ ~

d e(BK) (S-W)
- T

(S) I
I 0 (S) (Bl) I

,."

(S-R) 'U

to
I

(Bl) ~ (S-Y) b I F 101
(NOTE 2) '-- I ;;:r;

~(R) '<./ I
1/7 (W) ~ (S-BR) C I

I(NOTE Il t-- 1\ 1\
(W) L:::.J I

* I

••, -:-:l'~ '
(G) I

(Y) OR ~ RR,- (Bl) ,~

RING (R) ~ ~ ~ MIW CORD PULSE
~ (W)

~
;--

~ :T/AI (Y) C

*
A (BK) l 11

'<./ -
(S-R) B (W)

(W)
GN .~

t (W) RI,."
(R) 1

f 9 (S-BK) I (BK)

NOTES:

I. DOTTED LINES INDICATE CONNECTIONS FOR MANUAL SERVICE. THE
DIAL REMAINS ON SET.

2. FOR INDIVIDUAL LINE RINGER, CONNECT BK TO TIP (6) AND Y
CAPACITOR LEAD TO RING (5). FOR COMMON AUDIBLE RINGER, CONNECT
TO SIGNAL LEADS FROM EQUIPMENT CABINET. USING 0-161488
CONNECTORS.

3. GROUND.MAY BE OMITTED IF NOT REQUIRED FOR SERVICE; NOT
NECESSARY FOR PROTECTION OF DIAL LIGHT TRANSFORMER.

* CONNECT WITH 0-161488 CONNECTOR.

To prevent false holding condition when handset is restored, switch contacts de must
break before cb breaks.

Fig. 6-7018 (MO) Telephone Set Wired For 1A1 and 1A2 Key Telephone System

Page 9
9 Pages





BELL SYSTEM PRACTICES
Plant Series

SECTION 502-710-401
Issue 2, September, 1962

AT&TCo Standard

TELEPHONE SETS

7010

CONNECTIONS

INSIDE
WIRING

EIA
RINGER

MTG
COR.D

COMPONENT
BOARD

TERM.
STRIPS

SWITCH
ASSEMBLY

DIAL
8A

NETWORK 495A HAND SET
G3AR

GRD* (Y) 2

(S-BR)

CLOSE FOR
NIGHT LIGHT

(S-Wl

--'l-d-o---~

i ...L
SEE I

NOTE:

lj
I

IG) l RR

2

2700011

(Y)

(BL)

(BK)

IG)

( R)

7

(R)

DIAL LIGHT [=7
TRANS ~

TIP (G) . 6

RING

3
o (W)

00

Note: Dotted line indicates connection for manual service. Dial remains
on the set.

* Ground may be omitted; not required for protection of dial-light trans
former.

Fig. 1 - Connections for 7010 Telephone Set

TAlll A

UN! AND ItlNGER CONN(CTIONS

Wlr. or lead Individual Ilil\ll Tip
or .rldged 'tlrty "artyt

L~lle lOt r ~:ng
R 5 5 5

Rmll'er P I G 6 6 6
G,d , y 2 2 2

R 7 7 7

Ringer
S-R I I I

BK 6 2 2

S I I I

Capacitor W 7 7 7
io Ringer I y 5 5 5

Trll.nBformer I 2 2 2
Leads at Ringer 2 , , ,

R 5 5 ,
G 6 6 5

Mountinll' Cord y 2 2 2
at RinK'er BL , , ,

W 3 3 3

BK , , ,
R L2 L2 L2

G LI LI LI
I Mounting Cord , y 3 3 I 3

at Set BL , , ,
W D D D
BK , , ,

MeRII£lRe·Waiting S I) It I)
Lamp Leadll BL LI Ll Ll

t Except tip parties requiring identifying ground.

t Terminal on component board.

© American Telephone and Telegraph Company, 1962
Printed in U. S. A.
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BELL SYSTEM PRACTICES
Plant Series

1. GENERAL

SECTION 502·710·403
Issue 7, February 1968

AT&TCo Standard

TELEPHONE SeTS - 7028

CONNECTIONS

(c) Selective Ringing (4- or 8-party)

1.01 This section is reissued to:

• Show wiring connection changes on 4010B
network.

• Delete connections for 425A tube. When a
425A tube is required, refer to Section
""AA-i-CO"'ff\f\
OVV-.l.l'::;-.lVV.

• Delete 3A speakerphone system connec
tions. For 3A speakerphone connections,
refer to Section 512-620-472.

2. CONNECTIONS

(a) 702B Telephone Set

• Factory wired for bridged or ring party

• Modifications for tip party identification
have been arranged to remove possibility
of false billing

(b) Ringer

• MIA ringer may be silenced by removing
(R) ringer lead from network terminal K

• Insulate and store lead

• Obtained by using a 426A tube. A 425A
tube is used when inductive noise is ex
cessive.

• Tube requirements are covered in Section
500-114-100.

• \Vhen connecting either tube, remove the
(S) switch hook lead; insulate and store.

(d) External auxiliary ringer must be pro
vided if common audible ringing is de

sired when using this set as a line station of
1A1 or 1A2 key telephone systems.

(e) Connection Index

Table A - Line and Ringer Connections

Table B - Wiring Changes for 1A1 and
1A2

Table C - Mounting Cord Connections
For Selective Ringing

Fig. 1- 702B Telephone Set, Connections

Fig. 2 - 702B Telephone Set Used With
1A1 and 1A2 Key Telephone Sys
tems

Fig. 3 - Connections For Selective Ring
ing

© American Tele.phone and Telegraph Company, 1968
Printed in U.S.A. Page 1



SECTION 502-710-403

TABLE A

LINE AND RINGER CONNECTIONS

TIP PARTY

INDIVIDUAL
RING IDENTIFYING GROUNDWIRE OR LEAD OR

PARTY*
NO

BRIDGED* IDENT 1000 2650
GRD OHMS OHMS

Inside Wire Ring R R R R R

at Tip G G G G G
Conn Block

Grd y y y y y

Dial Light 1 Y Y Y Y Y

Transformer 2 B B B B B

R R R G G G

Mtg Cord G G G R R R

at Y G y y y y
Conn Block

BK B B B B B

W Y Y Y Y Y

R L2 L2 1,2 L2 L2

Mtg Cord G Ll Ll F F F

at Y G G G G G
Set Terminals

BK 4t 4t 4t 4t 4t
W 3t 3t 3t 3t 3t

R K K K K K

Ringer BK G G G G G

Lea,'s S t t t Ll t
S-R t t t t Llt

W
Switch Hook [S-W] F F B B B

*
t

Factory-wired for bridged or ring party.

Terminals on lamp terminal block.

Insulated. and stored.

[] Indicates MD color code.

Note: If [S-BK] or (BK) from H on network to terminal A is connected remove, insulate, and store for
all classes of service in Table A.
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ISS 7, SECTION 502·710-403

RCVR

TRMTR

GN

1\

B (J}------+.....ljj;....:..:'----.l..J

1\

C

F

4010B NETWORK

(WI (NOTE 2)

(W)

(BLl W

8A
DIAL

9

SWITCHHOOK
ASSEMBLY

(BK) I

MIA
RINGER

(G) @-cB

looon
'1

~~~j\\)
iJ BREAKS it M

r-(:..:.R:,:,)_-+"';""-+_+--+~L:.!:A:..::S~T-4···!f-·· -4"*,"-:..(;.;.R):..- -{[) K (BK)~ "".,

J Mii.1 ::1 ~~ (NOTE 3)-0 I
2400n,li~ ·.,:",,·,1.::,,::'.:,.•..,1.,:.. l: :j;~ ::: rs-y] A ):2 I

. .~.j•.~.~.~.: ".~i~~..;~.....----4*-----4";-.----------...1 ::~~~:

1650n~ I ::I iffi (G) ~ -GJ J?LI W
(S ) ;::::~ y.; ~~~~:

~~~~: .....---4.~~;;----;~;?f_. -/1 ~~t.~.

I u. (BK) III

I,.".
& ('" G ,:,•.,.,:..l..:.,l,'

@ Ii .
ttl!

(S-R)

\'--........_(_BL_)-=@:--_B-=g~-i'1iiil@ __--C.C....

I;\~ I e
"",., Yd MAKES

BEFORE BREAK

(BK) :;l
(W)

D5AK

i~TG

RING

TIP

NOTES:

I. IF GROUND IS NOT REQUIRED FOR SERVICE,IT CAN BE OMITTED; NOT REQUIRED
FOR PROTECTION OF DIAL LIGHT TRANSFORMER.

2. FOR MANUAL SERVICE, MOVE (W) [s-wl SWITCH HOOK LEAD FROM F TO RR TERMINAL
AND MOVE (W) DIAL LEAD FROM R TO GN TERMINAL. THE DIAL REMAINS ON THE SET.

3. (BK) [S-B~ FROM H OF NETWORK IS INSULATED AND STORED.

* FOR PORTABLE INSTALLATIONS WITH BRIDGED RINGING, PLACE YELLOW AND GREEN
MOUNTING CORD ON GN TERMINAL OF 283B PLUG. (THIS TERMINAL IS DESIGNATED
G ON 505 PLUG.) FOR RING PARTY, PLACE YELLOW AND WHITE MOUNTING CORD
LEAD ON Y TERMINAL OF 283B OR 505A PLUG. OTHER MOUNTING CORD LEADS
SHOULD Bf '.VIRED ACCORDING TO TABLE A.

() INDICATES CURRENT COLOR CODE.

[J INDICATES MD COLOR CODE.

Fig. 1 -7028 Telephone Set, Connections
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SECTION 502·710·403

RCVR

G3ARtr HANDSET

I
1.1,

""LI

1\
1/...

40108 NETWORK

( 8Ll

8A
DIAL

(W) [§_W]'!/(SEE NOTE)

F r---------,

SWITCHHOOK
ASSEMBLY

MIA
RINGER

(G) ~-q]

LAMP
I "~MINAI ;;"""

8LOCK ii
I

IiLOO~NK ii!FM:T:G:

@~

AI

INSIDE
WIRE

TABLE B
WIRING CHANGES FOR IAI AND IA2

LEAD OR CONDUCTOR FROM TO
RINGER BK G LI

S A INSULATE
AND STORESWITCH HOOK

[S-Vl (V) L2 G
rS-BRl BR C 3

STRAP L2 C
NETWORK [S-BKl (BK) * A

To prevent false holding condition
when handset is restored, switch con
tacts de must break before cb break.

NOTE:

FOR MANUAL SERVICE, MOVE (W) [S-W) SWITCH HOOK LEAD FROM F TO RR TERMINAL.
AND MOVE (W) DIAL LEAD FROM R TO GN TERMINAL. THE DIAL REMAINS ON THE SET.

+! INSULATE AND STORE.

( ) INDICATES CURRENT COLOR CODE.
[1 INDICATES MD COLOR CODE.

Fig. 2 - 702& Telephone Set Used With 1Aland 1A2 Key Telephone Systems
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ISS 7, SECTION 502-7-10-403

2400n if

16~on
( S)

(S-R)

(R)

MIA
RINGER

*RESISTANCE OF
240011 TAP
IS APPROXIMATE

426A
TUBE

MTG
CORD

CONN
BLOCK

INSIDE
WIRE fili~

~~~!f:
f;:( \f\j\

'f'·; ·.,'..,•.."1"",•.,.,•...,•...":,,,, TSAEBELE lllil

____-+ll,...l~__....,0i-__-.;;;h'/,.)!.-__(:..:R.:..:)_--;;;-_--e~.-c2r---",tW!!!i__(_Y_) ,

::::::; t~~~

-'-...;....---;.;;•••••t"I--~0---!f.i'.,.,I.•.,.:.,,!.,i,.f-,.,.. -r'() r(J--_(G-)----f~!'!-,~i--
t:1 Y .'. (Y)

( (-) RING

PARTY l0'1-) TIP

GRD

DIAL [LIGHT
TRANS

(BK)
looon

TABLE C
MOUNTING CORD CONNECTIONS FOR SELECTIVE RINGING

(W) """,

TL!~~ [ --"'••••".•••• ~) iiiil!

SEE
TABLE

C
(R)

t
)

l
(G)

(

(Y)

looon

2400n *
1650n

(R)

(BK)

(S l

(S-R)

NOTE:

REMOVE (S) SWITCH HOOK LEAD,

INSULATE AND STORE THE LEAD.

GRD

MTG '±. RING I ± TIP
CORD PTY PTY

LEAD TO CON N BLOCK

R R I G
G G I R

Fig. 3 - Connections For Selective Ringing
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BELL SYSTEM PRACTICES
Plant Series

SECTION 502-710-405
Issue 3, June 1968

AT&TCo Standard

TELEPHONE SETS-702D

CONNECTIONS

1. GENERAL • Designate location of all solder points in
the 4010B network

(a) This section is reissued to: • Label network terminals A and K

• Show current color codes for the telephone
set

2. CONNECTION INDEX

Fig. 1-702D Telephone Set, Connections

G3AR
HANDSET

R

'I
I

GNB

4010B
NETWORK

(NOTE 2)

F 1/
1\

,-~ 1/
~

1\ 1~

,
~.~~RR

C

(R)[S-R]

:~i *r-----li.iii---'~.:.:.:'-~-(N-0-T-E-2-)-I-------'

LINE SA
SWITCH DIAL

DIAL
LIGHT

LAMP"!'!'!"
TERMINAL!}}

BOARD

27000n

D5AK
MTG
CORD

CONN
BLOCK

INSIDE
WIRE

GRD

~y
(NOTE I)

DIAL ["
liGHT

~TRANS _
~

, 6

NOTES:

I. GROUND MAY BE OMITTED IF NOT REQUIRED FOR SERVICE. IT IS NOT NECESSARY
FOR DIAL LIGHT TRANSFORMER.

2. FOR MANUAL SERVICE, MOVE (W) LEAD FROM F TO RR TERMINAL AND (W) LEAD
FROM R TO GN TERMINAL. THE DIAL REMAINS ON THE SET.

* INSULATED AND STORED.

( ) CURRENT COLOR CODE
[l MD COLOR CODE

RING

TIP

MESSAGE
WAITING
LAMP

(R)

(G)

(Y)

(Y) [S-Y]

(R)

(G) [S-G]

(BL)
(G)

••••••••••

L2 H (SK) [S -BK] A ,
"I /

Li

1
~G
~

* *
~ § ~ ~-

looon 1650n 2400n
APPROX

MIA RINGER

Fig. 1-7020 Telephone Set, Connections

© American Telephone and Telegraph Company, 1968

Printed in U.S.A.
Page 1
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BELL SYSTEM PRACTICES
Plant Series

TELEPHONE SETS - 711 B

CONNECTIONS

TABLE A

MODIFICATION FOR l-L1NE PICKUP, CUTOFF FEATURE
FOR EXTEt~S;ON STATION OR EXTERNAL LINE RINGER

SECTION 502-710·410
Issue 3, September 1967

AT&TCo Standard

REMOVE FROM CONNECT TO
INSULATE--

WIRE OR TERM. AND

LEAD COLOR TERM. STRIP STRIP NET. STORE

Line (G) 2 •
Key

-~

(R) 1 •
Exclusion (G-Y) 2 •

Switch f------~ f--- --
(R-Y) 1 •

MIW Cord or 2 F
Strap Wire 1_L2

© American Telephone and Telegraph Company, 1967
Printed in U.S.A. Page 1



BCZ> I I i\ (BK) I I

l

LINE
KEY

-

(Y) t

(S-R)

(SK)

(6) , t
ma
1m~

II

1/ (R)

2

'"m
EXCLUSION 8A 495A G3AR q

SWITCH DIAL NETWORK HANDSET 0
Z

~ ~
W.

(8L) .••.•.•• ~

::3, p: ·Wff····································:···············....{WI RCVR ~(G-Y) ..........._

,,-n I ~ '" ' 0~A E-." TRMTR

LINE SWITCH .. I 'I ~
(S-W) :: PULSE (G) RR 6... r

_~ "..... (S-G) " •• ·tj C

0/ I

x

.t

...,

E2

TERM.
STRIP

(BR-W)

(S-W) 1111

(W-BLl

Wfi]

III (BL-W)II

(BKI;}; (W-BR)

MTG CORD

DI4H DI4L

* (O-G) I (V-G) 11 iC:;J ;@ I

* _ (O-Rl ~~ (G-V) :1!! °~_/_--j.!tl.•~i--------+*-~~-.~

T

.,.
Cl

CD
CD

W

(:,-R) GN (W)

•
(\Ii)

(WI RI

* (O-BKl I (5-'1) i 10
00

* (0) I (V-51 9

I 0<2

[" "" II 'N'
7

TO
SIG CKT

.!~(W-OI It -~

~

(S)

I (S-BR)
;:::::,::~

M!I (S-Y)

I (WI, PUSH

(BLl t

rU
BREAKS

LAST

L
MAKES BEFORE

BREAK

(S-BK)

TO
TRANSFORMER

(BR-Gl

(BR-R)

'. (G-Yl

I~:-'~
I
Wi.";
~

I(Y-Gl

M t)~~

LAMP TERMINAL STRIP

;~ (S-BLl

u' (S-Rl . 1\

(S-GI ---l
CLOSE FOR

NIGHT LIGHT

j

~DIAL
LAMP

3
* INSULATE AND STORE

Fig. 1-711 B Telephone Set - Wired for 2-Line Pickup, Exclusion ,l)n Line 1,
and Signaling



ISS 3, SECTION 502-710-410

MTG CORD TERM.
STRIP

LINE
KEY

EXCLUSION
SWITCH

LINE
SWITCH

495A
NETWORK

DI4H DI4l

(BK) (W-BR) (BK)

v

(G-W) F

STRAP (NOTE 2)

(Bl-W)

(BR'W)

(R)

(G)
.....,
I (R)

*~

l-----#iii--(Y-)---iiiii'--(-W---Bl-)---+i.!+.-_>-<~7Hf--M1,----Jt

TO
EXTENSION

STATION OR
EXTERNAL

LINE RINGER TO
LINE

'--__--lSTRAP
~ (NOTE 2)

*--~~---"';;"';;-'----'

(O-R) (G-V) l~
(S-R)

(S-G) IS-G)

(S-W)

d !
(Bl)

(BR-BK)' (S-W) (W)

(G-Y)*-----'
v

*----44-------'\+f----

* _----++-(_Ol-_G;)_:.iiii+-_IV-G_ll_

(BR-Y) (O-W)

* (R-Y)

(Bl) 1

""""(0) (V-S) 9* ---'i%-----+.i',l-----*'*"---<..erz-+--

(O-BK) (S-V)
*----44-------'\+ii----

NOTES:

I. TO MODIFY THE 711B TELEPHONE SET
AS SHOWN IN FIG. 2, REWIRE SET
ACCORDING TO TABLE A.

2. USE MIW CORD OR EQUIVALENT.

b 1a(S-Y)

(S-BR)

(S)

t

PUSH
(W)

(Bl)

10
~

(W-S)

(W"O)

(W)

(Bl)

GRD

S

TO
SIGNAL

CKT

lAMP TERM. STRIP * INSULATE AND STORE.

(BR-G) (G-Y) 4,...,.
TO

TRNSF (BR-R) (V-G)

Fig. 2 -711 B Telephone Set - Wired for 1-Line Pickup, Cutoff Feature for
Extension Station or External Line Ringer
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BELL SYSTEM PRACTICES
Plant Series

1. GENERAL

TELEPHONE SETS - 712B

CONNECTIONS

SECTION 502-710-415
Issue 3, October 1967

AT&TCo Standard

1.01 A ringer is not provided with these sets.
If a ringer is required, an external (E1

type) ringer must be ordered and installed sepa
rately. See section covering E1-type ringers for
connections.

1.02 This section is reissued to remove connec-
tions for 1A home interphone, 2A farm

interphone, and 3-type speakerphone systems
which can be found in appropriate sections in
Division 512.

2. CONNECTION INDEX

Table A - Modification for 2-Line Pickup,
Exclusion on Line 1, and Signaling
(Used Without 1A1 or 1A2 KTS)

Table B - Modification for 1-Line Pickup,
Cutoff Feature for Extension Sta
tion or External Line Ringer

Fig. 1 - 712B Telephone Set, Wired for 2
Line Pickup, Hold on Line 1, and
Signaling (Used Without 1A1 or
1A2 KTS)

Fig. 2 - 712B Telephone Set, Wired for 1
Line Pickup, Hold, and Secretarial
Ser"vice (Used \X/ithout lAl or lA2
KTS)

Fig. 3 - 712B Telephone Set, Wired for 2
Line Pickup, Exclusion on Line 1,
and Signaling (Used With 1A1 or
1A2 KTS)

Fig. 4 - 712B Telephone Set, Wired for 1
Line Pickup, Cutoff Feature for Ex
tension Station or External Line
Ringer

TABLE A

MODIFICATION FOR 2-L1NE PICKUP, EXCLUSION ON LINE 1,
AND SIGNALING (USED WITHOUT 1A 1 OR 1A2 KTSl

WIRE REMOVE FROM CONNECT TO INSULATE
OR COLOR TERM. TERM.

AND
LEAD

STRIP NET. STRIP NET.
STORE

Line y El A

Switch BR El G

638A S 8 .
Line Key W 7 A

BR 1 El

W 3 8

Exclusion y 1
-

Switch BL El

S 10

0 7

D14L Mtg Cord V-G RR A

©American Telephone and Telegraph Company, 1967
Printed in U.S.A. Page 1



SECTION 502-710-415

TABLE B

MODIFICATION FOR 1-L1NE PICKUP, CUTOFF FEATURE FOR
EXTENSION STATION OR EXTERNAL LINE RINGER

WIRE
REMOVE FROM CONNECT TO INSULATE

OR COLOR
TERM. TERM.

AND
LEAD

STRIP NET. STRIP NET.
STORE

Line Switch BR El 8

Exclusion Switch BR 1 .
638A R 1 .
Line Key W-O G El

Strap (MIW Cord or equivalent) 3 F

Page 2



ISS 3, SECTION 502-710-415

DI4L TERMINAL 638A LINE KEY
MTG STRIP
CORD

T (W-BR) ~4 (BK)
Y.J t P q

T (W-BLl _3 (G) tr

LINE
LINE 1

2

R (BL-W) 11 (Vl

r (R)

A 18
I

R (BR-Yli :2 (Yi • !
~

~
(S) t w

* {G-V~ ~L2 (S-Rl

(G)

(W-sl ~7 (Wl

TO ( yf PUSHSIGNAL (S-wl ~E2 (BL)
CIRCUIT

:'EI

*
(O-W) (BR)

(Y)

RCVR

,w,Rih
G3AR

HANDSET

4010B
NETWORK

R ~~
~

;,,' t A

l K

..,.,.
~G II"

" I\. 1
RR ~ .---1

C L..v...v-..
~* ...

F

L2
0 B

NOTE:
EXTERNAL RINGER MUST BE PROVIDED,IF RINGING
SERVICE IS DESIRED SEE SECTIONS COVERING
EI-TYPE RINGER FOR CONNECTIONS.

* INSULATE AND STORE

HOLD KEY

8A DIAL

(G-BK)

(BLl

1 (Gl

PULSE (W)

t (W)

(S)

(W-O)

* (G) f II

*~tf'
(BL) .e' i I

* (S) 9' I* I

*~

LINE
SWITCH

(W)

d !e
(R)

If 9 (BK)

DIAL
LAMP

II {OJ

2 V

LAMP TERMINAL BOARD

(Y-G)

/ __.--:(G=..-....:Y.:..)-+lii-_4-<.~?}--....:.:(B:.:L.:..) ......J

"" (s -R) CLOSE
I( t FOR

:\."-(~G..:..)__---' ~:~~~
(0)

TO
DIAL

LIGHT
TRNSF

Fig. 1-712B Telephone Set, Wired for 2-Line Pickup, Hold on Line 1, and Signaling (Used Without lAl or lA2
KTS)
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SECTION 502-710-415

(G-BK) !,.
(BR)

(W)
b' ~al

(BK) F'
(G) d'

A* 0

*
(Y)

e'!tf'

*
(BL)

(S) 0' 1

'* hiL
*

(0)
0

LINE I

LINE
2

(SEey
LINE)

l·

HOLD KEY 4010B
NETWORK

R

.:.::.:.:.:.

(S) tw

(S-R)

(G)

(W) x
0

(BLl

LAMP TERMINAL BOARD NOTE:

TO MODIFY 712B TELEPHONE SET AS SHOWN,
MOVE (W-O ) LEAD OF 638A LINE KEY
FROM TEflMINAL ~ OF NETWORK TO

TERMINAL 3 OF TERMINAL STRIP.

'* INSULATE AND STORE

Fig. 2 - 7128 Telephone Set, Wired for l-Line Pickup, Hold, and Secretarial Service (Used Without 1A1 or 1AI
KTS)
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ISS 3, SECTION 502-710-415

I
(S) I

1:
EXCLUSION SWITCH

(G-BK)

,
a

b'

NOTES:

I. TO MODIFY 712B TELEPHONE SET AS
SHOWN IN FIG. 3,REWIRE SET
ACCORDING TO TABLE A.

2. PROVIDE AI GROUND AT EXCLUDED STA.

3. THIS GROUND WILL OPERATE BUZZERS
OR RINGERS THAT REQUIRE DC. IF AC IS
REQUIRED, USE THIS GROUND TO
OPERATE AN AUXILIARY RELAY THAT
CAN SUPPLY AC.

* INSULATE AND STORE

v

638A
LINE KEY

(0)

(G)

(BR)

(W)

(BK)

(BL)

(8K)

J.

3

8_ n.

TERMINAL
STRIP

DI4L
MTG
CORD

(BR-W)

(O-W)

(W-BL)

(W-O)

(W-S)

(W-8R)

tVc'L-.. ----J

* ---'(.;;..G):...-__<>-A

(BL-W) (y) .f
~~-Q'}-r"-----*.i+-~-----iiiit-+-t-+-------,!

I ""--~;.-..j....:.;(Rc:..:.)_-.....

~ Js
>--~;="22~++mH"';(_Y':"') _---Jtu

~

(V)

R

T

I'
ro ['

EXCLD R
STA

(NOTE 2)

A OR AG

LINE
LINE

I
2 R

LINE SWITCH
A OR AG (S-V)

A OR AG

""""'" '<J""'}'" (S-R)

* _...;i;;;it;;,.;:'--:..(G:..,,_...,:V..;.)_+\,,·§H;..'_ ....<?l-1IL-2-+-·§::+.ii:-...:.(G...;):----------++-('--G-'-)_--<>d_

t:i: (V-S) ...',•...'...•...•,•...',•.'.,•...',. '9 """"'" (0)
~ :~t:~:::

e

(W)

(W-O)

SIGNAL CIRCUIT (NOTE 3) S

TO DIAL [
LAMP TRNSF

d
a

(BR)

b (Y)

Fig. 3 - 7128 Telephone Set, Wired for 2-Line Pickup, Exclusion on Line 1, and Signaling (Used With 1A1 or 1A2
KTS)
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SECTION 502-710-415

/T

DI4L
MTG
CORD

(W-BR)

TERMINAL
STRIP

638A LINE KEY
(CUTOFF KEY)

STRAP (NOTE 2)

(BK)

EXCLUSION SWITCH

,:
-

R (G-V) ~L2
-

T
R (BR-W) ,..2

'<-"

A (V-S) ,..9

...... ""

EXTENSION
STATION OR
EXTERNAL

LINE
RINGER

(NOTE 3)

IAIOR
IA2 KEY

TELEPHONE
SYSTEM

LINE

AI-

*-

(W-BL)

(O-W)

(W-O)

(S-V)

v

~EI

L
8

,..10
'"
",I
~

• 0
7

• 0
E2

(G)

(S)

(Y)

(G)

(0)

(W-O)

(O-BKI

(G-BK)

(BR)

* la'(W) b'

(BK) c'Tv

d'* (G) "

* J.!L.!:, ttl
* (BL) t I
* (S) g':
*~

(Y) b a~ (S)

(BR) tc
(R)

l~

tu
(W)

d e t

n ~~ LINE SWITCH

Ia
4010B NETWORK

~C

T

L AMP TERMINAL BOARD NOTES:
I. TO MODIFY 712B TELEPHONE SET

AS SHOWN IN FIG. 4, REWIRE SET
ACCORDING TO TABLE B.

2. USE toIlW CORD OR EQUIVALENT.
3. PROVIDE AI GROUND AT EXTENSION

STATION.
* INSULATE AND STORE

Fig. 4 - 7128 Telephone Set, Wired for 1-Line Pickup, Cutoff Feature for Extension Station or External Line Ringer
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BELL SYSTEM PRACTICES
Plant Series

1. GENERAL

TELEPHONE SETS

1702B-TYPE

CONNECTIONS

(a) Note 3--added

ADDENDUM 502-710-433
Issue I, September 1968

AT& TCo Standard

1.001 This addendum supplements Section
502-710-433, ISSlle 5.

1.002 This addendum is issued to add note 3 to
Table B.

2. CONNECTION INDEX

The following change applies to Part 2 of
this section.

NQte 3: When connecting the D5AK mounting
cord leads for tip party identifying ground,
use D-161488. connectors and MlW straps as
required to extend conductor leads.

© American Telephone and Telegraph Company, 1968
Printed in U.S.A.
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BELL SYSTEM PRACTICES
Plant Series

1. GENERAL

1.01 This section is reissued to:

SECTION 502-710-433
Issue 5, June 1968
AT&TCo Standard

TELEPHONE SETS

1702B-TYPE

CONNECTIONS

Table C - Polarity Guard Connections For
Nonkey Telephone Systems
(D-180229 Kit of Parts)

• Revise connection information for tip
party identification

• Include connection modifications which
will prevent false billing due to incom
plete hangup

• Provide polarity guard connections

Since this reissue covers a general revision, ar
rows ordinarily used to indicate changes have
been omitted.

2. CONNECTION INDEX

Table A - Line Connections For Bridged
and Ring Party Service

Table B - Line and Ringer Connections For
Tip Party Service

Table D - Modification For lAl or lA2 Key
Telephone System

Fig. 1 - l702B Telephone Set (Current Pro
duction) Using 25P4 Dial and
40l0D Network

Fig. 2 - l702B Telephone Set (Early Pro
duction) Using 25H4 Dial and
40l0B Network

Fig. 3 - l702B Telephone Set Modified For
2650-0hm Tip Party Identification
- Prevention of False Billing Due
to Incomplete Hangup

Fig. 4 - l702B Telephone Set, Wired For
lAl or lA2 Key Telephone System

Note: To silence ringer for all classes of
service remove (R) ringer lead from K of
network; insulate and store.

© American Telephone and Telegraph Company, 1968
Printed in U.S.A. Page 1



SECTION 502·710-433

TABLE A

LINE CONNECTIONS FOR BRIDGED AND RING
PARTY SERVICE

WIRE OR LEAD
INDIVIDUAL

COLOR OR
BRIDGED

RING
PARTY

D5AK Mtg.
Cord at Conn.

Block

Y
1---...- ..-- - .-

B

Y
------

B

Note: Sets are shop wired for ring party or bridged
service. See Table B for modification of set for tip
party service.

TABLE B

LINE AND RINGER CONNECTIONS FOR TIP
PARTY SERVICE

WIRE OR LEAD COLOR
NO.IDENT
GROUND

IDENT GROUND
1000 2650
OHM OHM

(S-R) * Ll
1--.__ --+------+-~=-----....----

(S) * Ll *
(B-kYTs:B-RT F F~ --F---
(W) [SoW] C B B

. n • _~ •••_ ......_

Ringer at
Net.

(G) Ll C C
--- ---- (R)------c:--- G G

D5AK Cord (G)----;..--Ii----e-k----iC·-
at----~--

(Y) Y Y Y
Conn. .--- .--- ------.--.--....-.--f------

(BK) B B B
Block_m _. -.-.---.-i----c--- - .=-

(W) Y Y Y

Line Switch
at Net.

D5AK Cord
at Net.

* Insulated and stored

( )Current color code

[ ]MD color code

Notes: 1. See Table A for inside wiring and dial light
transformer lead connections at connecting
block.

.2. If (BK) strap is present between network
terms. I-J and A renlove from A; insulate
and store.
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LEAD D5AK DIAL TERM. SWITCH 40100 G3AR 25P4 DIAL
DESIG MTG LIGHT BLOCK ASSEMBLY NETWORK HANDSET
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(R) (R)

6""
(R)

IW-BLl (W-BL)
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~ (W) F (G)

e f d (G) '"

- T (+) (G)
'U LI
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I LAST

1/
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kBREAK

R (-) (R)
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MIA RINGER

(R) K 11-.-1
(S-R)

* "~ 11-.-1(0 -BK)

1600n.

(S)

*
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* INSULATED AND STORED.

Fig. 1 -17028 Telephone Set (Current Production) Using 25P4 It>ial and 4010D Network
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I
(BLl II

G3AR
HANDSET

(W)

(R)

d

1/

1/I,

..

4010B
NETWORK

(BK) [S-BKJ

~

F

1""'

'U
LI

d (G) [S-GJ'

LINE
SWITCH

(W) [S-W]

D5AK DIAL TERM.
MTG LIGHT BLOCK
CORD

6 1

)

(G)

LEAD
DESIG

T (+)

-:
co
CD

"..

K

G

~ I a-I fil (O-BK)Ii NOTES: I·
ill1 I. ~~~ :~~~~DA~~RR~~~~A~~~NiE~~llg~S.
wi 2. SEE TABLE B FOR CONNECTIONS WITH TIP PARTY SERVICE.
till 3. SEE FIG.3 OR TABLE B FOR CONNECTIONS WITH 2650 OHM TIP

\1 i:;~JI)~~E~~~:~fZ~~~OGN~O~~D';~~~E~~S~ALSEI BILLING DUE TO INCOMPLETE HANG UP.

'iT * INSULATED AND STORED.I ()INDICATES CURRENT COLOR CODE.
:@~ [J INDICATES MD COLOR CODE.

--1

--1

~

Fig. 2-17028 Telephone Set (Early Production) Using 2SH4 Di'al and 40108 Network



ISS 5, SECTION 502-710-433

4010-TYPE
NETWORK

*_(:.:.B:.::K)_",--,~-B:cc:...~__....'UH

lL2

LINE
SWITCH

TERM
STRIP

i ,j--b_*\+'::_-':':::::~~)-5:.:_""':-:=~~;L.....-----;~

,--~(R:.:c)~__--,I!iiI!i-I --+p-_a_lf__---;:+:,+.-;:__(S_)----f
~,,--':":'(S-::-R::-)_-+!*:: -++-__----++.- ~
}.-IS_50.....i~_:) .1 i .j__~d~~:418!+.ii'-I~~~::.:.:::..»:::"-::...~::.=..1J--------....J~

looon
(BK)

CONN D5AK MIA
BLOCK MTG RINGER

CORD

RING J!. (G)

'U

TIP ~ (R)
~

TO
LINE

r

NOTE:
TO MODIFY 1702B TELEPHONE SET AS SHOWN IN
FIG. 3. REWIRE SET ACCORDING TO TABLE B.

* INSULATE AND STORE.

( ) INDICATES CURRENT COLOR CODE.

[] INDICATES MD COLOR CODE.

Fig. 3 - 1702B Telephone Set, Wired Line For 2650 ohm Tip Party Identification Ground

TABLE C

POLARITY GUARD CONNECTIONS FOR NONKEY TELEPHONE SYSTEMS
(0·180229 KIT OF PARTS)

REMOVE FROM CONNECT TO
WIRE OR LEAD COLOR

NETWORK NETWORK TERM BOARD"

Dial BK RR 3

Line Switch
(BR) [S-BR] CD
(W) [S-W] ® C 4

D5AK Cord (G) (3)

(R) 3
D-180229 (BK) 4
Polarity

(G) RRGuard
(W) C

.. Component of polarity guard assembly
Q) If wired for ring or bridged service
~ !~ w~re~ ~or ~~p par~y \n~.~d~~tifi.~~tio.~ground) n

~ 11 wlreu lor "tIP party \wl"tn lQen"tlTIca"tlOn grounu)

() Current color code
[J MD color code
Note: Install polarity guard assembly only when specified
by local instructions for end-io-end signaling.

Page 5



SECTION 502·710·433

TO
KEY

EQPT

TO [DIAL
LIGHT

TRNSF

INSIDE CONN D5AK MIA TERM. LINE 4010-TYPE
WIRE BLOCK MTG CORD RINGER STRIP SWITCH NETWORK

TIP (+) I (G) LI
~

~

(BK) /
l (Gi [S-G]
(

(S)

d!* (W) [S-W]

l
. e ;.."

~

l
(S-R)1

J *
(R) K

*,~
RING (.j

~
(Ri L2

AI
~

A G~

~ (BR)
C

3 (Wi [S-BR]

C~ b (Y) [S-Y] G
4

~4 (BK)
------0 af~ (S)

*
'--

~5 (Y)
~ !@iH

NOTE:

I. TO MODIFY 1702B TELEPHONE SET AS SHOWN IN
FIG. 4, REWIRE SET ACCORDING TO TABLE D.

2. CHECK THAT (BK) [S-BK] STRAP IS TERMINATED
ON (A) OF NETWORK, SETS OF LATER MANUFACTURE
HAVE THIS LEAD INSULATED AND STORED.

* INSULATED AND STORED
t USE MIW CORD OR EQUIVALENT

() INDICATES CURRENT COLOR CODE

[l INDICATES MD COLOR CODE

Fig. 4-1702B Telephone Set, Wired for 1A1 or lA2 Key Telephone System

TABLE D

MODIFICATION FOR 1A1 OR 1A2 KEY
TELEPHONE SYSTEM

WIRE REMOVE CONNECT TO

OR COLOR FROM
TERMLEAD NET. NET. STRIP

(Y) [S-Y] L2 G
Line ~tS-BR] C 3Switch

(S) A Insulate I1nd store
Ringer (BK) G Ll
Strap * C~~L2

Network Stored
----

Strap (BK) Location A

* M1W cord or equivalent. Do not use strap if po
larity guard is to be installed.

( ) Current color code.
[ ] MD color code

Page 6
6 Pages

To prevent false holding
condition when handset is
restored; switch contacts
de must break before cb
break.

Note: Install polarity guard (D-180229 Kit of Parts)
only if specified by local instructions for end-to-end
signaling.

Polarity Guard Lead Connections
(BK) to L2 on network (G) to RR on network
(W) to C on network (R) to 3 of polarity guard

term. strip

Remove (BK) dial lead from RR on network and con
nect to 3 of polarity guard term. strip.



BELL SYSTEM PRACTICES
Plant Series

1. GENERAL

(a) This section is reissued to:

SECTION 502-710-440
Issue 2, May 1968
AT&TCo Standard

TELEPHONE SETS

2702-TYPE

CONNECTIONS

Table C - Polarity Guard Connections
For Nonkey Telephone Sys
tems (D-180229 Kit Of Parts)

• Include connection modifications which
will prevent false billing due to incom
plete hangup.

• Show wiring connection changes in the
4010D network (affects only 2702B sets).

• Provide polarity guard connections for key
and nonkey telephone systems.

• Delete installation instructions for polar
ity guard. For polarity guard installation,
refer to Section 502-710-103.

(b) Connections for 3-type speakerphone sys
tem are covered in Section 512-622-472.

2. CONNECTIONS

Without a polarity guard the TOUCH
TONE® dial will operate only with the
orange-black dial lead connected to the
negative (ring) side of the line and the
green dial lead connected to the positive
(tip) side.

(a) Ringer

• MIA ringer may be silenced by removing
(R) ringer lead from network terminal K.

• Insulate and store lead.

(b) Connection Index

Table A - 2702-Type Telephone Sets,
Line Connections For Bridged
and Ring Party Service

Table B - 2702B Telephone Set Line and
Ringer Connections For Tip
Party Service

Table D - 2702B Telephone Set Modifica
tions For Use With 1A1 or 1A2
Key Telephone System

Table E - Polar:ity Guard Connections
For 1A1 or 1A2 Key Telephone
System (D-180229 Kit Of
Parts)

Fig. 1 - 2702B Telephone Set, Connec
tions

Fig. 2 - 2702B Telephone Set, Wired For
Use With 1A1 or 1A2 Key Tele
phone System

Fig. 3 - 2702D Telephone Set, Connec
tions

TABLE A

2702-TYPE TELEPHONE SETS, LINE CONNECTIONS FOR

BRIDGED AND RING PARTY SERVICE*

INDIV
RINGWIRE OR LEAD COLOR OR

PARTY
BRIDGED

D5AK Cord R R R
G G Gat y G y

Conn.
BK B B

Block
W y y

1------

Inside Wire Ring R R R
at Conn. Tip G G G

Block GRD Y Y Y

Dial Light Trnsf Y Y
Leads at Conn. Block B B

* Sets are wired for either service. See Fig. 1
and 3. 2702D (Message Waiting) set should be
connected for bridged service only.

©American Telephone and Telegraph Company, 1968
Printed in U.S.A. Page 1



SECTION 502-710-440

TABLE B

2702B TELEPHONE SET LINE AND RINGER CONNECTIONS FOR TIP PARTY SERVICE*

WIRE OR LEAD COLOR NO IDENT GRD 10000 26500

Ringer at S-R t t Ll
Net. S t Ll t

Line Switch BR F F F
at Net. W C B B

D5AK Cord
G Ll C C

at Net.

R G G G
D5AK Cord G R R R

at y y y y
Conn.

I
Block BK B B B

W Y Y Y

... Inside wiring and dial light transformer leads at connecting block are wired as in Table A. If BK
strap is present between network terminals H and A, remove from A, insulate and store.

t Insulated and stored.

TABLE C

POLARITY GUARD CONNECTIONS FOR NONKEY TELEPHONE SYSTEMS lD-180229 KIT OF PARTS)

REMOVE FROM
CONNECT TO

WIRE OR LEAD COLOR
NETWORK NETWORK TERM. BOARD*

Dial BK RR 3
._._--

Line Switch
BR CD
W ® C 4

D5AK Cord G ® -------,
R 3

Polarity BK 4

Guard G RR

W C

... Component of polarity guard assembly (2702B) or message waiting lamp assembly (2702D).
CD If wired for ring or bridged service.
® If wired for tip party (no identification ground).
® If wired for tip party (with identification ground).

Note: Install polarity guard assembly only when specified by local instructions for end-to-end sig
naling.

Page 2



ISS 2, SECTION 502-710-440

TABLE D

2702B TELEPHONE SET MODIFICATION FOR USE WITH lAl OR lA2 KEY TELEPHONE SYSTEM

REMOVE FROM CONNECT TO
INSULATE

WIRE OR LEAD COLOR TERM AND
NETWORK NETWORK BLOCK STORE

BR C 3

Line Switch Y L2 G

S A •
Ringer BK G Ll

Strap* C-L2

Network BK Stored A
Location

* M1W cord or equivalent. Do not use strap if polarity guard is to be installed.

TABLE E

POLARITY GUARD CONNECTIONS FOR lAl OR lA2 KEY TELEPHONE SYSTEM

(D-180229 KIT OF PARTS)

REMOVE FROM
CONNECT TO

WIRE OR LEAD COLOR NETWORK NETWORK TERM BOARD*

Dial BK RR 3

W C

Polarity R 3
Guard BK L2

G RR

* Component of polarity guard assembly (2702B set).

Note: Install polarity guard assembly only when specified by local instructions for end-to-end sig
naling.

Page 3
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NOTES:

I. SETS ARE FACTORY WIRED FOR BRIOGED OR RING SERVICE
FOR TIP PARTY WITH OR WITHOUT IDENTiFYING GROUND,
SEE TABLE B.

2. GROUND MAY BE OMITTED IF NOT REQUIRED FOR SERVICE.
NOT NECESSARY FOR PROTECTION OF DIAL LIGHT TRANS-
FORMER.

3. POLARITY GUARD ASSEMBLY CAN BE ORDERED AND
INSTALLED SEPARATELY AS 0-180229 KIT OF PARTS.
CONNECT AS SHOWN IN TABLE C.

* INSULATED AND STORED.

ISIDE WIRE DIAL L1GHT- TERM. BLOCK LINE 40100 NETWORK
G3AR 35E4A DIAL

NIGHT LIGHT SWI TCH HANDSET

3 III F
~
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fig. 1 - 27028 Telephone Set, Connedions



Fig. 2 - 27028 Telephone Set, Wired For Use With lAl or lA2 I(ey Telephone System
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NOTES:

I. TO MODIFY 2702B TELEPHONE SET AS SHOWN IN
FIG. 2, REWIRE THE SET ACCORDING TO TABLE D.

2. POLARITY GUARD ASSEMBLY CAN BE ORDERED AND
INSTALLED SEPARATELY AS 0-180229 KIT OF PARTS.
CONNECT AS SHOWN IN TABLE E

3. DO NOT STRAP NETWORK TERMINALS bE AND ~ WHEN A
POLARITY GUARD IS USED.

* INSULATE AND STORED.
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35E4 DIAL

NOTES'
I. TO PERMANENTLY SILENCE RINGER, REMOVE

(R) RINGER LEAD AT k OF NETWORK.
INSULATE AND STORE THIS LEAD.

2. GROUND MAY BE OMITTED IF NOT REQUIRED FOR SERVICE.
NOT NECESSARY FOR PROTECTION OF DIAL LIGHT TRANS
FORMER.

3. POLARITY GUARD ASSEMBLY CAN BE ORDERED AND
INSTALLED SEPARATELY AS 0-180229 KIT OF PARTS.
CONNECT AS SHOWN IN TABLE C, CONDITION (D.

.l{ INSULATED AND STORED.

G3AR
HANDSET
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LI
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Fig. 3 - 27020 Telephone Set, Connections



BELL SYSTEM PRACTICES
Plant Series

TELEPHONE SETS

ADDENDUM 502-750-100
Issue 1, April 1968

AT&TCo Standard

750, 751, 1750, 1751, 2750, AND 2751 TYPES

IDENTIFICATION, INSTALLATION, AND MAINTENANCE

1. GENERAL

1.001 This addend urn supplements Section
502-750-100, Issue 5.

1.002 This addendum is issued to add informa
tion on the use of the 3A and 3B cord

reels.

4. MAINTENANCE

The following change applies to Part 4 of
the section.

(a) 4.05 Read - added

The 3A cord reel shall be used in all
locations whel'e the telephone set is
subject to temperatures below 40 de
grees F. When the telephone set is not
subjected to temperatures below 40 de
grees F, the 38 cord reel shall be used.

© American Telephone and Telegraph Company, 1968
Printed in U.S.A.
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BELL SYSTEM PRACTICES
Plant Series

SECTION 502-750-100
Issue 5, December 1967

AT& TCo Standard

1. GENERAL

TELEPHONE SETS

750, 751, 1750, 1751, 2750, AND 2751 TYPES

IDENTIFICATION, INSTALLATION, AND MAINTENANCE

FRAME (MAT RETAIN ER)

1.01 This section is reissued to add information
on:

• 114A apparatus box

.2750- and 2751-type telephone sets

• 3B cord reel

• 25W3 dial (replaces 25A3 (MD) dial)

• P-90D060 guard assembly

• D-180071, D-180072, and D-180115 Kit of
Parts

• 751A and B (MD) telephone sets

SiJice this reissue covers a general revision, arrows
ordinarily used to indicate changes have been
omitted.

2. IDENTIFICATION

2.01 The 750-, 1750-, and 2750-type single line
general purpose sets and 751-, 1751-, and

2751-type two line sets may be recess mounted or
adapted for surface mounting using D-180071 or
D-180072 Kit of Parts (Fig. 1, 2, and 3).

2.02 Component parts (Tables A, B and Fig. 4)
of these sets are mounted on a steel panel.

An aluminum mat retained by a plastic frame
covers the panel and gives the installation a finished
appearance.

ORDERING GUIDE

Set, Telephone, 750A-58, 750B-60, 751A-58
(MD), 751B-60 (MD), 751C-58, 751D-60

MAT RINGER CONTROL KNOB

Fig. 1-750-Type Telephone Set

Set, Telephone, 1750A-58, 1750B-60, 1751C-58,
1751D-60

Set, Telephone, 2750A-58, 2750B-60, 2751C-58,
2751D-60

Note: -58 includes white handset, aluminum
mat, and light gray plastic frame. -60 includes
light beige handset, copper mat, and light
beige plastic frame.

(a) Replaceable Components: Refer to Tables
A and B.

© American Telephone and Telegraph Company, 1967

Printed in U.S.A. Page 1



SECTION 502-750-100

TABLE A

COMPONENT ORDERING GUIDE (COLOR SIGNIFICANT)

FRAME
LINETELEPHONE

MAT SWITCH HANDSET
SET (MAT)

ASSEMBLY

750A-58 P-26E934

1750A-58 P-26E932
P-84A261 * P-85A161

G3K-58
P-89C261 t

2750A-58 P-21F788

750B-60 P-26E935
~-- P-84A260* P-85A160

1750B-60 P-26E933
P-89C260t

G3K-60
----

2750B-60 P-21F789

751A-58
P-26E928

751C-58 P-84A261 * P-89A461
- ---_._--~--- ~-- G3K-58

1751C-58 P-26E926 P-89C261 t
--.__ . ~~-

2751C-58 P-21F790

751B-60
P-26E929

751D-60 P-84A260* P-89A460
~ -------------- ----------------- ---- G3K-601751D-60 P-26E927 P-89C260-:-
---------_.- ---f--.--~------~-

2751D-60 P-21F791

* Furnished with telephone set.

-j- Furnished with kit of parts used for surface mounting.

TABLE B

COMPONENT ORDERING GUIDE

TYPE MOUNTING EXCLUSION LINE
GROMMET

CORD
(HANDSETTELEPHONE DIAL RINGER

REEL CORD SWITCH PICKUP KEY
SET CORD)

750 8A
DIB or
DIE

25W3* D4BN-3
1750

25A3 (MD)

2750 35A3A
P-44E501 t

3A or (Upper Half)
3B P-44E502"f751A and B

DIE P-24E121 584D8A (Lower Half)751C and D

25W3* D12E
1751

25A3 (MD) P-26E909 584G

2751 35A3A

* May be converted to provide 12-button capability by installing a D-1801l5 Kit of Parts and replacing
mat with appropriate 12-button mat. Refer to Table A for mat piece part ordering information.

t These components replace the P-14E894 (MD) grommet assembly used in early production
750-, 751-, 1750-, and 1751-type sets.

Page 2



P-25E803
CARD
RETAINER

Fig. 2-2750-Type Telephone Set

(b) Replaceable Optional Components:

• Loudspeaker, 761A (lA home interphone)

• Transmitter, 664B (lA home interphone)

• P-90D060 Guard Assembly

(c) Associated Apparatus or Equipment
(ordered separately):

• Apparatus box, 1I3-type or 1I4A (recessed
mounting)

• D-180071 or D-180072 Kit of Parts (surface
mounting)

• Connecting Block, 71B

(d) Associated Optional Apparatus or Equipment
(lA home interphone):

• Unit, Control, 51A

• Receiver, 730A

e Transformer, 2012l\' or KS-16184

ISS 5, SECTION 502-750-100

EXCLUSION
OR HOLD KEY

LINE KEY

GROMMET ASSY
P-14E894 (MOl
OR
UPPER HALF P- 44E501
LOWER HALF P- 44E502

Fig. 3-751-Type Telephone Set Installed in 0-180071
or 0-180072 Kit of Parts

(e) Loose Parts Furnished With Set:

• Cord, Mounting, D4BN-3 equipped with 423A
plug (750-, 1750-, and 2750-type sets)

• Cord, Mounting, D12E (751-, 1751-, 2751-type
sets)

• Instruction Booklet, GN-2408

• P-160828 Mounting Screws (4)

• P-25E803 Retainer, Card

Page 3



SECTION 502-750-100

4010 A OR B NETWORK

P-44E055
MTG. BLOCK
AND SCREW
ASSEMBLY

8A DIAL

TERMINAL
BOARD
ASSEMBLY

DIB OR
DIE RINGER

Fig. 4-750-Type Telephone Set, Rear View

LINE SWITCH
ASSEMBLY

3- TYPE
CORD REEL

DESIGN FEATURES

• Single line general purpose (750-, 1750-,
and 2750-type sets)

• 2-1ine pickup, signaling, and exclusion on
one line (751-, 1751-, and 2751-type sets)

Page 4

• 1A home interphone and hold on one
line-optional (751-, 1751-, and 2751-type
sets)

APPLICAliON

=CO Oi PBX lines, 750-, 751A-, 751B-, 1750-,
and 2750-type sets



• CO or PBX lines, and lAl or lA2 KTS,
751C-, 75ID-, 1751-, and 2751-type sets

3. INSTALLATION

(a) Planning:

• Safety for yourself, customer, and maintenance
personnel

• Convenience to the customer

• Space requirements

• Distance between associated equipment or
apparatus

• General appearance of installation

(b) Apparatus Boxes 11J-Type or 114A: Refer
to appropriate installation section in Division

463.

(c) Installation Using 113- Type or 114A
Apparatus Boxes (Fig. 5):

(1) Remove cover of apparatus box, if so
equipped (see section covering apparatus

boxes).

(2) Install 71B connecting block (ordered
separately) to mounting bracket located

in upper right corner of apparatus box.
(Consult Division 461 for further information
on this type of connecting block.)

(3) Secure mounting cord stay hook and
terminate inside wire or cable and mounting

cord in accordance with appropriate connection
section.

(4) Remove plastic mat retainer frame and
mat from telephone set.

(5) Position panel on lower edge of apparatus
box with top tilted outward. Connect

mounting cord plug to connector on set panel.
Dress mounting cord to avoid interferrence
with telephone set components. Align panel
of set with mounting brackets on box and
secure with four mounting screws furnished
with set.

ISS 5, SECTION 502-750-100

(6) Position mat on panel and secure using
the mat retainer frame. If necessary,

the projecting tabs may be adjusted to insure
a snug fit.

(d) Installation Using D-180071 or D-180072
Kit of Parts (Fig. 6):

(1) The D-180071 (light gray frame) or D-180072
(light beige frame) Kit of Parts, ordered

separately, permits mounting these sets on
the surface of a wall.

(2) The base pan assembly is arranged for
mounting on a 63A or KS-19407Ll bracket

or a standard electrical outlet box.

Note: Additional mounting holes in the base
pan assembly provide for securing to wall
surface using nails or screws as required.

(3) After securing the base pan to the wall
fasten the 71B connecting block (ordered

separately) to the bracket provided. Terminate
inside wire or cable and telephone set mounting
cord as shown in appropriate connection section.

(4) Connect mounting cord plug to connector
on set panel. Dress mounting cord to

avoid interferrence with telephone set
components.

(5) Align panel of set with mounting screws
furnished with the set.

(6) Position mat on panel and secure using
plastic frame (P-89C260 or P-89C261) from

kit of parts.

Note: The frame furnished with the telephone
set is not required for this installation.

(e) Installation of OptionallA Home Interphone
Components (751-, 1751-, and 2751-type

sets): Refer to appropriate connection and
maintenance section in Division 512.

(f) Installation of P-90D060 Guard Assembly·:
The P-90D060 polarity guard-surge protector

assembly may be installed in sets equipped with
either a 10- or 12-button TOUCH-TONE@ dial
(Fig. 7). Refer to appropriate connection section
for connection information.

Page 5



SECTION 502-750-100

113E APPARATUS BOX

D4BN-3
MOUNTING CORD

WITH 423A PLUG ATTACHED

Fig. 5-1750-Type Telephone Set With 113E Apparatus Box

Note: Make connections to terminals of
polarity guard before mounting assembly.

(g) Installation of Cold-Cathode Tubes:

• A 425A or 426A cold-cathode electron tube
may be required to provide selective or
semiselective ringing service when a 750
or 751-type telephone set is installed for 4
or 8-party service. The tubes are not
furnished with the set and must be ordered
and installed separately.

Page 6

• To install in an appratus box, obtain a
1I4-inch Tinnerman clamp and a No. 10 X
3/4-inch long self-tapping screw. Secure
the clamp to the tube base using the mounting
screw furnished with the tube. Insert the
self-tapping screw through the cable clamp
loop and fasten tube to the apparatus box
using an existing nailing hole or a hole drilled
at required location (Fig. 8).

• To install on the base pan assembly, secure
the tube to an existing nailing hole using
the mounting screw furnished with the tube
(Fig. 9).



• Use MlW cords or equivalent and D-161488
connectors to extend tube leads sufficiently
to reach terminal block. Make connections
as shown in appropriate connection section.

Note: Select a location for the tube which
will not interfere with telephone set components
when the panel set is installed. For 750- or
751-type sets not equipped with lA home
interphone components, tube can be located
on upper-right side of apparatus box near
connecting block. For 751-type sets with home
interphone components mounted, locate the
tube on the lower wall of the apparatus box
so that it will be between the ringer and cord
reel when the telephone set is installed.

P-89C261 FOR D-180071 OR
P-89C260 FOR D-180072

KIT OF PARTS
MAT RETAINER FRAME

\

ISS 5, SECTION 502-750-100

4. MAINTENANCE

4.01 Work done on customer's premises should
be limited to replacement of accessible parts

which are available through supply channels; refer
to ordering guide tables.

Note: Early production 750-, 751-, 1750-,
and 1751-type sets were equipped with a three
piece metal grommet assembly (Fig. 10). It
is recommended that the metal grommet
assembly be replaced when any maintenance
is performed on these sets. (See Table E,
Fig. 10 and 11.)

TELEPHONE SET
MOUNTING BRACKET

Fig. 6-0-180071 or 0-180072 Kit of Parts For Surface Mounting

Page 7



SECTION 502-750-100

Fig. 7-lnstalled P-90D060 Guard Assembly Fig. 9-lnstallation of Cold-Cathode Tube on Base
Pan Assembly

UPPER HALF

NUT

Fig. 8-lnstallation of Cold-Cathode Tube in Apparatus
Box

4.02 Ringers, handsets, dials, etc. used in these
sets should be maintained in accordance with

section covering the particular item.

Page 8

MAT
4.03

Fig. 10-P-14E894 (MD) Grommet Assembly

The exterior of these sets should be clean
and not marred or chipped. The vinyl-faced



mat may be cleaned with a water-dampened KS-2423
or equivalent cloth. Replace defective mat as
follows: .

• Grasp mat retainer frame at top, lift upward
and out to release frame from panel of set.

• Remove handset from hook of set.

• Pull out handset cord to allow working slack.

• Remove mat from face of panel.

• Remove grommet from mat as shown in
Fig. 11.

• Install grommet in new mat by reversing
procedure used in removal.

• Position mat on panel and secure using the
mat retainer frame.

P-44E501
(UPPER HALF)

P-44E502

(LOWER HALF)

ISS 5, SECTION 502-750-100

3-TYPE CORD REEL

~.04 To test the cord reel, pull the handset cord
out to its maximum length. With the cord

maintained perpendicular to the panel, the cord
should retract fully. Any twists in the cord should
be removed before making test.

4.05 Replace the cord reel if the cord will not
retract or if the cord is frayed, kinked, or

noisy. Field maintenance of the cord reel or
replacement of the cord is not recommended.

RINGER VOLUME CONTROL

4.06 The ringer volume control should operate
without restriction when the knob is turned.

Replace set if the control mechanism is worn or
defective.

Fig. 11-Removal of Handset Cord Grommet

Page 9
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BELL SYSTEM PRACTICES
Plant Series

SECTION 502-750-400
Issue 5, September 1968

AT&TCo Standard

TELEPHONE SETS-750A AND 7508

CONNECTIONS

1. GENERAL

1.02 The 3B cord reel is similar to the 3A cord
reel except that the conductor insulation

and outer covering is poly-vinyl chloride (PVC)
material. The conductor insulation of 3A cord reels
is braided nylon.

1.01 This section is reissued to include information
on the 3B cord reel used as a component

of current production panel style telephone sets,
to include operating temperature limitations for
the 3-type cord reel, and to show current connections
for electron tubes used for selective ringing service.
Since this reissue covers a general revision, arrows
ordinarily used to indicate changes have been
omitted.

It'"R <

E
o A

Current production models are equipped
with the 3B cord reel. Either the 3A
or 3B cord reel may be used when
the telephone set is not subjected to
temperatures below 40 degrees F.
Below 40 degrees F only the 3A cord
reel should be used.

store the (S-R) ringer lead from BK (early model)
or 1 (later model) terminal of TBl.

(3) For tip party service with 2650 ohm
identification ground, remove, insulate, and

store the (BK) strap lead of terminal board (TEl)
from K of network.

3. CONNECTION INDEX

Table A-750A and 750B Telephone Sets (Later
Models) Line and Ringer Connections

Table B-750A and 750B Telephone Sets (Later
Models) Line, Ringer, and 426A Tube
Connections for Selective Ringing
Service

Table C-750A and 750B Telephone Sets (Later
Models) Line, Ringer, and 425A Tube
Connections for Selective Ringing
Service and Noise Reduction

Table D-750A and 750B Telephone Set (Early
Models) Line and Ringer Connections

2. PERMANENTLY SILENCED RINGER

2.01 To silence ringer permanently, proceed as
follows:

(1) For all classes of service except tip party
identification, remove, insulate, and store

the (BK) ringer lead from BK (early model) or
1 (later model) terminal of TBl.

(2) For tip party service with 1000 ohm
identification ground, remove, insulate, and

Table E-750A and 750B Telephone Sets (Early
Models) Line, Ringer, and 426A Tube
Connections for Selective Ringing
Service

Table F-750A and 750B Telephone Sets (Early
Models) Line, Ringer, and 425A Tube
Connections for Selective Ringing
Service and Noise Reduction

Fig. 1-750A and 750B Telephone Sets (Later
Models)-Connections

Fig. 2-750A and 750B Telephone Sets (Early
Models)-Connections

© American Telephone and Telegraph Company. 1968

Printed in U.S.A. Page 1
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TABLE A

750A AND 750B TELEPHONE SETS (LATER MODELS) LINE AND RINGER CONNECTIONS

TIP PARTY WITH IDENTIFICATION GROUND
INDIVIDUAL OR

RING
~-

8RIDGED
PARTY

TIP PARTY NORMAL CONNECTIONS RINGER REVERSAL (NOTE 1)

WIRE OR LEAD COLOR (FACTORY WIRING)
1000 OHMS 2650 OHMS 1000 OHMS 2650 OHMS I'

T82
2838

NET. T82
2838

NET. T82
2838

NET. T82
2838

NET. T82
2838

NET. T82
2838

NET. T82 2838
NET.

PLUG PLUG PLUG PLUG PLUG PLUG PLUG

RING R 2 2 1 1 1 1 1

C. O. LINE
AT TERMINAL TIP G 1 1 2 2 2 2 2

STRIP

GRD Y 3* 3 3 3 3 3 3

1===

T81
2838

NET. T81
2838

NET. T81
2838

NET. T81
2838

NET. T81
2838

NET. T81
2838

NET. T81 2838
NET.

PLUG PLUG PLUG PLUG PLUG PLUG PLUG

R R R R 2 2 1 Y

RINGER
LEADS BK 1 1 1 2 2 Y 1

S K K K y 1 2 2

S-R 2 2 2 1 Y 2 2
--

BK GN Y Y K K K K
TBI STRAPS

(NOTE 2)
S-R A A A B B B B

----
LINE SWITCH S R R R A A A A

* Ground may be omitted if not required for service.

Note 1: Use normal connections for tip party identification ground station. If bell taps on station connected to long-line equipment, reverse ringer
leads as shown in this column to retain proper tip party identification.

Note 2: One end of straps permanently soldered to TBl, other end equipped with spade tip terminal.
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TABLE B

750A AND 750B TELEPHONE SETS (LATER MODELS) LINE, RINGER, AND 426A TUBE CONNECTIONS

FOR SELECTIVE RINGING SERVICE

NEGATIVE (-) PARTIES POSITIVE (+) PARTIES
---_.--- .-_.-...- ......_-------

RING STATION TIP STATION RING STATION TIP STATION
WIRE OR LEAD COLOR 1 AND 5 2 AND 6 3 AND 7 4 AND 8

--

T82 T81
2838

NET. T82 T81
2838

NET. T82 T81
2838

NET. T82 T81
2838

NET.
PLUG PLUG PLUG PLUG

1-.

C. O. LINE
RING R 2 1 2 1

AT TERMINAL TIP G 1 2 1 2
STRIP --

GRD Y 3 3 3 3
f----------- --..- ----1---.- -------'- --

R 1 1 1 1
--f---- ---- ----- [----

RINGER BK 1 1 1 1
--._- ---

LEADS S K K K K

S-R 2 2 2 2
f-- ---_.- ---_. 1----- --~_._- ._-------._--- ------

TBI STRAPS BK Y Y R R
--I------ f----f---

(NOTE) S-R A A A A
1'----_._-------- . - _. ----_ ...- -_.--- ~--- -- f------ . 1---

BK A A A A
426A TUBE

.- _.-_. --- -1-'-".-- ----

R GN GN 1 1
(3-ELEMENT) -- -- --r--f---.----1-----

Y R R Y Y
L.-.

Note: One end of straps permanently soldered to TBl, other end equipped with spade tip terminal.
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TABLE C

750A AND 750B TELEPHONE SETS (LATER MODELS) LINE, RINGER, AND 425A TUBE CONNECTIONS

FOR SELECTIVE RINGING SERVICE AND NOISE REDUCTION

NEGATIVE {-J PARTIES POSITIVE (+J PARTIES
._-._---

RING STATION TIP STATION IIING STATION TIP STATION
WIRE OR LEAD COLOR I AND 5 2 AND 6 3 AND 7 4 AND 8

----~-

T82 T81
2838

NET. T82 T81
2838

NET. T82 T81
2838

NET. T82 T81
2838

NET.
PLUG PLUG PLUG PLUG

r-'---

C. O. LINE
RING R 2 1 2 1

------- ---------

AT TERMINAL TIP G 1 2 1 2
STRIP ----- ---_._----- .._-

GRD y 3 3 3 3
f-- - I- ._-- --,--_.- ------ -

R 1 1 K K
-- --- f----- -_._--

RINGER BK 1 1 2 2
----- ---

LEADS S K K Y Y
-- -- -_.--- ----

S-R 2 2 Y Y
f--------- -- .- ----_. -----

TBI STRAPS BK R R R R

(NOTE)
---- ---

S-R A A A A
f---- ---

R GN GN 1 1
--

425A TUBE G 1 1 GN GN
- ----

(4-ELEMENT) BK Y Y 1 1
----'----f----

y A A K K
--
Note: One end of straps permanently soldered to TBl, other end equipped with spade tip terminal.
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TABLE 0

750A AND 750B TElEPHONE SETS (EARLY MODELS) LINE AND RINGER CONNECTIONS

----
lrIP PARTY WITH IDENTIFICATION GROUND

INDIVIDUAL OR
RING TIP

------- -------,-- -----~

BRIDGED
PARTY PARTY

NORMAL CONNECTIONS RINGER REVERSAL (NOTE 1)

W~RE OR LEAD COLOR (FACTORY WIRING) ~-------------------~-------

1000 OHMS 2650 OHMS 1000 OHMS 2650 OHMS
--- -- 1-------- - r---,--- --------1-----

TB2
283B

NET TB2
283B

NET TB2
283B

NET TB2
283B

NET TB2
283B

NET TB2
283B

NET TB2
283B

NET
PLUG PLUG PLUG PLUG I'LUG PLUG PLUG

RING R 2 2 1 1 1 1 1

C. O. LINE -- f------ r-----r---- ~-

AT TERMINAL TIP G 1 1 2 2 2 2 2
STRIP I---

GRD y 3* 3 3 3 3 3 3

--

TBI
283B

NET TBI
283B

NET TBI
283B

NET TBI
283B

NET TBI
:283B

NET TBI
283B

NET TBI
283B

NET
PLUG PLUG PLUG PLUG "LUG PLUG PLUG

R R R R SR SR BK Y

RINGER
---I---

LEADS BK BK BK BK SR I SR Y BK

S K K K Y BK -:;t- SR
-- --

S-R SR SR SR BK Y SR SR
--

R R R R R R R R

TBI STRAPS
BK GN y y K K K K

(NOTE 2)

S-R A A A B B B B

LINE SWITCH S R R R A A A A

,-, Ground may be omitted, if not required for service.

Note 1: Use normal connections for tip party identification ground station. If bell taps on station connected to long-line equipment, reverse ringer leads
as shov.rn in this column to retain proper tip party identification.

Note 2: One end of straps permanently soldered to TBl, other end equipped with spade tip terminal.
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TABLE E

750A AND 750B TELEPHONE SETS (EARLY MODELS) LINE, RINGER, AND 426A TUBE CONNECTIONS

FOR SELECTIVE RINGING SERVICE

NEGATIVE (-) PARTIES POSITIVE (+) PARTIES

RING STATION TIP STATION RING STATION TIP STATION
WIRE OR LEAD COLOR 1 AND 5 2 AND 6 3 AND 7 4 AND 8

TB2 TBI
2838

NET. T82 TBI
283B

NET. TB2 T81
283B

NET. TB2 TBI
283B

NET.
PLUG PLUG PLUG PLUG

1-.

C.. O. LINE
RING R 2 1 2 1

AT TERMINAL TIP G 1 2 1 2
STRIP

GRD y 3 3 3 3
--

R BK BK R R

RINGER BK BK BK BK BK
LEADS S K K K K

S-R SR SR SR SR
e---

R R R R R
TBlSTRAPS

BK Y Y R R(NOTE)
S-R A A A A

-
BK A A A A

426A TUBE
R GN GN BK BK

(3-ELEMENT)
Y R R Y y

-.
Note: One end of straps permanently soldered to TBl, other end equipped with spade tip tenninaL
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TABLE F

750A AND 750B TELEPHONE SETS (EARLY MODELS) LINE, RINGER, AND 425A TUBE CONNECTIONS

FOR SELECTIVE RINGING SERVICE AND NOISE REDUCTION

NEGATIVE (-) PARTIES POSITIVE (+) PARTIES
~-~ ~-_ .._- ._--_.~--_._._._-_.. _._.-- ~--_ .. _-

RING STATION TIP STATION lUNG STATION TIP STATION
WIRE OR LEAD COLOR I AND 5 2 AND 6 3 AND 7 4 AND 8

f---------~ --r-~-~ --- ~- ----- ---

TB2 TBI
283B

NET. TB2 TBI
283B

NET. TB2 TBI
283B

NET. TB2 TBI
283B

NET.
PLUG PLUG PLUG PLUG

---
C. O. LINE

RING R 2 1 2 1
- _._-

AT 'TERMINAL TIP G 1 2 1 2
STRIP -- ---- -,--- ---- c------~ --_.

GRD y 3 3 3 3
------.-_.-------- ---- ---- ------I-~--

R R R R R
-+------~ -'_._--- -_._~- ------

RINGER BK BK BK BK BK
-I--~- -1-----

LEADS S K K SR K SR K
- 1--- ---~- I---~-- -------

S-R SR SR SR SR
--- -- -- ------- --I----~1----

R R R K K
TBI STRAPS -- -----f---- 1-----

(NOTE)
BK R R A A

---- -- ------ --c----- -----

S-R A A y y
----- --_.-- -- ~- --1------- ----

R GN GN R R
--- ------ --- --- ------ ------ ---",

425A TUBE G BK BK GN GN
--- f----

(4-ELEMENT) BK y y R R
-- --- 1----- ------- 1-------- ----- -_._--_.. - r-- -

y A A R R

Note: One end of straps permanently soldered to TBl, other end equipped with spade tip terminal.
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(W)

8A DIAL

r (W)

(R)

(BK)

i:~~, i "". ~,~, ~~ilf:~:"
~ tr [R) (G) ..... [Rj(~) ••••••• r=d
~::: i-" I * ,_.

(W) "'il
i (BL)i,

iii
.:::-.(::

,:, .•~,ui~"', ~I
( NOTE I) [BK](W) @ [BL,)(W)

d ~.

DIE
RINGER

LINE
SWITCH

ASSEMBLY

I

-~~li;

I T~:~~!L
d ASSEMBLY
W (TBI)
@

283B
PLUG

INSIDE 71B D4BN-3 423A
WIRE CONN CORD PWG

BLOCK
(TB2)

(BK) BK

~ ~

(G) TIP (G)
~ ~

(R) RING ~ (R) R

(NOTE 3)

(Y) GRD ~ (Y)
~

~ ~

'1
ca
41

CD

NOTES:

I. FOR MANUAL SERVICE MOVE (W) LINE SWITCH
LEAD FROM NETWORK TERMINAL F TO RR. DIAL
REMAINS IN SET.

2 SEE TABLE C FOR TERMINATION OF THESE LEADS.

3. GROUND MAY BE OMITTED IF NOT REQUIRED FOR SERVICE.

4. [ 1 DENOTES 3A CORD REEL LEAD COLORS.
[ ) DENOTES 3B CORD REEL LEAD COLORS.

o INDICATES TERMINAL WITH SCREW

o INDICATES TERMINAL WITHOUT SCREW

* INSULATE AN~ STORE

Fig. 1-750A and 7508 Telephone Sets, (Later Models)-ConJnections



INSIDE 718 D4BN-3 423A
WIRE CONN CORD PLUG

8LOCK
IT82J

4 (BKI BK
'0 <./

IGI TIP I (GI G

'U

IRI RING 2 IRI R

I NOTE 31

(YI GRD I: IYI ~
'0

2B3B PART OF LINE 8A DIAL PART OF 4010A OR B NETWORK 3A (
PLUG TERMINAL SWITCH TERMINAL I NOTE 5 I CORD HM

BOARD ASSEMBLY BOARD REEL
ASSEMBLY ASSEMBLY (NOTE

(TBI) ITBII 41
W 'IN

.' I BL I [S-BL] W(W '~l--
* ·101 [O-W] J ~

STRAP _

~(RIRI

(WI '!!. IWI R r=u
~ (WI ~ (WI

RGN (G I [S-G] ~ ;:
/ I (WI [S-W] F

d + e (BLI ~ (BLI =pt -
BL

,....-
~

,
l, 7f l

IG OR BLI G (GI l' l ~.~ (WI
~

\RR
GN

(BRI [S-BR]

R IYJ [S-Y] b +C C \
~ (SI TO (NOTE I J trBK) BK rR'

9 (BKI [S-BK] B

T IRJ [S-R J

DIB OR DIE
RINGER

(NOTE 21 IR) .;: (R) '2> G

~ 2650lJ.
0 L1

.~ IS-R) I~ L2

(BK) BK (BK) H

(NOT~I
.'"

r~ lSI ,I NOTE 2 I

Y
'7r

(YI IS-RI

~*

3K
DSET

RCVR

TRMTR

\I)
\I)

\II

Fig. 2-750A and 7508 Telephone Sets (Early Models)·-Connections
-0

"V
"V 0
OCO

CO CD
CD
... -0

NOTES:

I. FOR MANUAL SERVICE MOVE (W) [S-WJ LINE SWITCH
LEAD FROM NETWORK TERMINAL F TO RR. DIAL
REMAINS IN SET.

2. SEE TABLE A FOR TERMINATION OF THESE LEADS.

3. GROUND MAY BE OMITTED IF NOT REQUIRED FOR SERVICE.

4. LATE PRODUCTION CORD REELS ARE NOT EQUIPPED WITH TERMINAL STRIP.

5. 4010B NETWORK IS EQUIPPED WITH TERMINALS G, L1, L2, AND H.
If INSULATE AND STORE.
I ) INDICATES CURRE NT COLOR CODE.
e J INDICATES MD COLOR CODE.
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BELL SYSTEM PRACTICES
Plant Series

TELEPHONE SETS - 1750-TYPE

CONNECTIONS

ADDENDUM 502-750-420
Issue 1, April 1968

AT&TCo Standard

1. GENERAL

1.001 This addendum supplements Section
502-750-420, Issue 4.

1.002 This addendum is issued to add informa
tion on the use of the 3A and 3B cord

reels.

The following change applies to Part 1 of
the section.

(a) Read - added

ft
~ The 3A cord reels shall be used when
E the telephone set is subjected to tem-A .
o peratures below 40 degrees F. The 3B

cord reel shall be used when the tele
phone set is not subjected to tempera
tures below 40 degrees F.

© American Telephone and Telegraph Company, 1968
Printed in U.S.A.
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BELL SYSTEM PRACTICES
Plant Series

1. GENERAL

1.01 This section is reissued to:

SECTION 502-750-420
Issue 4, October 1967

AT&TCo Standard

TELEPHONE SETS - 1750-TYPE

CONNECTIONS

TABLE A

MODIFICATIONS FOR USE WITH lAl OR lA2
KTS

• Add Fig. 2

• Add connections for 1A1 or 1A2 key tele
phone system

• Add polarity guard connections

• Change ringer connections for ring and
tip parties without identifying ground in
Table C

Since this reissue covers a general revision, ar
rows ordinarily used to indicate changes have
been omitted.

2. CONNECTION INDEX

Table A - Modifications for Use With 1A1
or 1A2 KTS

Table B - Polarity Guard Connections
(P-90D060 Guard Assembly)

Table C - Line and Ringer Connections

Fig. 1-1750-Type Telephone Set Connec
tions With 25A3 Dial

Fig. 2 - 1750-Type Telephone Set Connec
tions With 25W3 Dial

LEAD FROM TO

(Y)[S-YI R* y*
Line (BR)[S-BRI C BK*

Switch (GJIS-Gj GN* R*
(W)[S-Sj F C

MlW Cord or Equiv. GN* to F

Line Y :l t
Wire BK 4t

* Terminal on P-44E055 mounting block
Terminal on 7lA connecting block

TABLE B

POLARITY GUARD CONNECTIONS
(P-90D060 GUARD ASSEMBLY)

LEAD FROM TO

Line
Switch (Note) (BR)[S-BRj C S*

Dial BK RR T*

Polarity G RR
Guard W C

* Terminal on polarity guard

Note: When connected for lAl or lA2 KTS per table A,
move (W)[S-SJ from C to S.

© American Telephone and Telegraph Company, 1967
Printed in U.S.A. Page 1
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TABLE C

LINE AND RINGER CONNECTIONS

TIP PARTY WITH IDENT GRD
INDIVIDUAL

WIRE OR LEAD OR RING TIP RINGER REVERSAL
BRIDGED PARTY PARTY NORMAL CONNECTIONS (NOTE 2)
(NOTE 1)

1000 OHMS 2650 OHMS 1000 OHMS 2650 OHMS
----

Incoming Line at
Tip G 1 1 1 2 2 2 2

71A Connecting Ring R 2 2 2 1 1 1 1
Block

GRD ~y 3 3 3 3 ,) 3 3

R R R GN L1 B 2 Y

Ringer Leads BK 1 1 1 Y L1 1 1

(Note 3) S K K K B K y L1

S-R 2 2 2 2 2 L1 2

S R R R A A A A
Switch Hook

(W) [S-S] F F F C C C CLeads

(BR) [S-BRI C C C F F F F

BK GN to 1 1 to Y 1 to Y 1 to B 1 to K

Strap Connections S-R A to 2 A to 2 A to 2 B to 2 Y to 2 B to 2 2 to B

W L1 to K L1 to B L1 to K L1 to B
....

Note 1: Set is factory wired for individual or bridged service.

Note 2: Use normal connections for tip party identification. If bell taps on station connected to long line equipment, reverse ringer leads as shown in this column
to retain tip party identification.

Note 3: To silence ringer permanently when connected for:

• Individual,ring partY,and tip party without identifying ground - remove (S-R) strap from A of network and connect to 2 of TBl.

• 1000 11 or 265011 GRD - remove (S) switch hook lead from A of network and insulate and store.

) Indicates current color code.

[ J Indicates MD color code.
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LINE
WIRE

71A
CONN

BLOCK

423A
PLUG

MTG
BLOCK

DIE
RINGER

LINE
SWITCH

4010B OR 40100 NETWORK 3-TYPE
CORD REEL

TERMINAL
STRIP

25A3 DIAL

Fig. 1 -1750-Type Telephone Set Connections With 25A3 Dial

NOTE:
IN SETS OF EARLY MANUFACTURE,(S) LINE SWITCH LEAD
WAS CONNECTED TO RAND (0) [0-0] TO BK OF P44E055
MOUNTING BLOCK.

It INSULATED AND STORED.

( ) CURRENT COLOR CODE OR 3B CORD REEL

[] MD COLOR CODE OR 3A CORD REEL

G3K HANDSET

TRMTR ~----'
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BELL SYSTEM PRACTICES
Plant Series

COIN COLLECTORS

SECTION 506-110-100
Issue 1, January, 1959

AT&TCo Standard

GENERAL INFORMATION AND METHOD OF OPERATION

1.00 GENERAL

A coin collector, in addition to performing
basic functions of a telephone set, must be capable
of collecting charges for calls and refunding de
posits when required.

2.00 TELEPHONE CIRCUIT

2.01 The talking circuit is the same as the one
used in conventional telephones, except for

the addition of two signal transmitters and an
electromagnet in series in the primary circuit" as
shown in Fig. 1.

2.02 Coin signal tones are picked up by the two
signal transmitters and carried over the

voice path to the local or toll operator, indicating
the denomination and number of coins deposited.
The two transmitters are in parallel with a 22
ohm resistor. This arrangement controls the vol
ume level and protects the transmitters against
excessive current.

2.03 The electromagnet is a part of the coin
chute and is used in conjunction with 10

cent operation, as covered in Part 3. A capacitor
is connected in parallel with the electromagnet
winding to minimize its etfect on transmission.
Network-type circuits equipped with dial have a
resistor in series with the capacitor to protect the
ptf-normal dial contacts from excessive arcing. In
areas of low-frequency inductive interference, it
may be necessary to substitute a unit of higher
capacity in order to keep the noise pickup within

685A SUBSCRIBER SET LOWER HOUSING UPPER HOUSING
,-----------'-------- , /r--------.....J....!-------......, /r------'-'---____

G-TYPE HANDSET

XMTR RCVR

42!1 B NETWORKr---------------l
,..-----+-<;:> 000 r-+-+--...<:>-T+<:>---t-----'

LI L2 G

COMBINED SWITCHHOOK
CONTACT SPRING PILE- UP

IL _

L2 ~---+---+-----'

LI Cll;::::==--4-===========+====+===~=::::J

i
INSIDE WIRE FROM
PROTECTOR OR LINE

Fig. 1 - Prepay Network-type Coin Colledor Circuit

© American Telephone and Telegraph Company, 1959
Printed in U. S. A.
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SECTION 506·110-100

acceptable limits. (See section entitled Inductive
Noise.)

2.04 The G-type handset is equipped with a 44A
varistor bridged across the receiver to re

duce acoustic disturbances. A set equipped with
an F -type handset has a 37A varistor bridged
across the receiver terminals on the backplate.

3.00 COIN-HANDLING FEATURES,
UPPER HOUSING

3.01 Coin-handling features of the upper hous-
ing consist of a coin gauge, washer-reject

and coin-release push-buttom mechanism (when
provided), and coin-chute assembly (see Fig. 2).
These units control the coins and, if accepted,
direct them to the coin hopper of the mechanism
unit on the lower housing. From the coin hopper,
they reach the coin receptacle or return chute.
Rejected coins fall directly into the return chute.

STOP

TO RETURN
CHUTE

TO COIN
HOPPER

Coin Gauge

3.02 The coin gauge is positioned on top of the
upper housing and provides nickel, dime,

and quarter openings for the deposit of coins. The
respective openings are dimensioned to receive
United States and Canadian coins and guide them
to their proper channel in the coin chute.

Washer-reject and Coin-release Push-button
Mechanism

3.03 The washer-reject mechanism functions to
prevent washers from entering the coin

chute. Washers are detected and ejected by star
wheels associated with each channel. The bottom
spoke of the star wheel is moved dowIjward by the
deposited coin. The second spoke moves against
the side of the coin near its center, deflecting it
into the coin chute. Washers having open centers
will not be deflected and will drop into the return
chute.

Fig. 2 - Coin-handling Features, Upper Housing

Page 2



ISS 1, SECTION 506-110-100

ARMATURE ARM

GATE LEVER

GATE-OPERATING
ARM GUIDE

Fig. 3 - Coin Chute and Assembly

3.04 The operation of the coin-release push but-
ton moves the upper part of the coin chute

away from the washer-reject mechanism. This will
release washers or coins wedged at this location
and allow them to drop into the return chute. This
movement of the coin chute also opens the gate
associated with the nickel channel, releasing coins
held at that location (see 3.10).

Coin-chute Assembly

3.05 Several different types of coin chutes and
coin-chute assemblies are provided. They

differ according to service and associated equip
ment. Three services are provided: manual post
pay, lv-cent prepay, and lv-cent dial postpay
(CDO). Each service may be arranged for the use
of United States coins only or for United States
and Canadian coins. The difference here is in the
size of the reject openings in the quarter channel.
Coin chutes used with washer-reject and push
button mechanisms are not interchangeable with
those used without such equipment. Piece-part

numbers for coin chutes and coin-chute assemblies
are covered in the section entitled Coin Collec
tors, Identification and Assembly of Parts.

3.06 Generally, the coin-chute assembly consists
of a coin chute, including electromagnet,

and a gong assembly with signal transmitters, as
shown in Fig. 3.

Coin Chute

3.07 The coin chute is made of stainless steel and
provides nickel, dime, and quarter channels

leading to the coin hopper of the mechanism unit.
Nickels are routed to strike a solid gong once.
Dimes are routed to strike the same solid gong
twice. Quarters are routed to strike a cathedral
gong once.

3.08 Control and reject features are provided in
the channels. Each channel rejects coins or

discs which are below the minimum dimensions
allowed for worn coinage. Such coins or discs leave
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SECTION 506-11 0-1 00

Fig. 4 - P-20A125 Coin-chute Assembly, Rear View

the coin chute before reaching the gongs and fall
into the return chute.

3.09 Ten-cent operation requires a minimum de-
posit of two nickels or one dime to initiate

a prepay call, or to complete a dial postpay non
free call. To provide for this service, the nickel
channel is equipped with a holding latch which is
controlled by a locking latch (see Fig. 3). The first
nickel deposited is stopped and held by the holding
latch. A second nickel deposited is deflected by the
first nickel into the locking latch. The locking latch
is operated by this coin, releasing the first nickel
at the holding latch. The two coins pass on down
the channel in succession, each striking the solid
gong and dropping into the coin hopper.

3.13 The purpose of the electromagnet is to
arrange for single nickel deposits to meet

requirements of toll and overtime charges. This is
accomplished by routing nickels around the hold
ing latch after the central office loop is .established.

Electromagnet

3.11 When the gate is open, it protrudes into the
quarter channel. A quarter deposited when

the switchhook is down will be stopped and held by
the open gate until switchhook is raised. When re
leased by the gate's closing, the quarter will con
tinue down its channel, strike the gong, and reach
the coin hopper.

3.12 The position of the switchhook has no effect
on the dime channel. Dimes will follow their

channel into the coin hopper at all times.

3.14 Nonpolarized electromagnets are used for
prepay service and polarized for postpay

service. Both types are energized by the central
office battery in series with the loop and telephone
set primary circuit. An arm on the electromagnet
armature is moved into the nickel channel by the
operation of the armature. With this armature
arm in the channel, nickels bypass the holding
latch. This allows single nickel deposits to continue
on down the channel, strike the gong, and drop
into the coin hopper.

3.10 A hinged gate is provided in the rear wall
of the nickel channel opposite the holding

and locking latches (see Fig. 4). Pennies which
may reach the holding latch will be ejected
through an opening in the gate. A single nickel
deposited and held by the holding latch will be
released by the gate and fall into the return chute
when the handset or receiver is hung up. The gate
is controlled by an operating arm on the switch
hook. The gate is open when switchhook is down
and closed when switchhook is up. Nickels de
posited when switchhook is down will pass through
the open gate and into return chute. The gate
is also opened by the coin-release pUSh-button
mechanism.

GATE HINGE
AND RESTORING
SPRING

GATEQUARTER
CHANNEL
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3.15 The nonpolarized electromagnet used in
prepay service moves the arm into the nickel
channel regardless of which direction current is
flowing. The electromagnet operates on out calls
when dial tone is received or the local operator
answers. The electromagnet also operates on in
calls, as from an operator completing delayed calls.

3.16 The polarized electromagnet used in dial
postpay service moves its arm into the

nickel channel only when the current flow is in a
certain direction. The electromagnet is connected
in the circuit so that the current received for dial
ing moves the arm into the channel. At the time
a nonfree call from the coin telephone is answered
by the called party, the current flow is reversed to
the coin station. This reversed flow of current
moves the arm out of the nickel channel, which
then requires that two nickels or a dime be de
posited to complete the call. 'on calls to or from
an operator, the current flow is not reversed, and
the arm is positioned in the nickel channel. This
allows single nickel deposits.

Gong Assembly

3.17 The gong assembly is mounted on the coin
chute, as shown in Fig. 3. It consists of a

supporting bracket on which are mounted the two
gongs and their associated signal transmitters.
The solid gong for nickel and dime signals and
one signal transmitter are mounted on a metal
plate. The cathedral gong for quarter signals and
the second signal transmitter are mounted on a
bracket. The two units are insulated against
vibration from each other and from the coin chute
by use of rubber grommets at all mounting points.
The support bracket also provides a guide to pro
tect the switchhook gate-operating arm from dam
age when the upper housing is assembled on the
backplate.

3.18 The signal transmitters are associated with
handset-type coin collectors. In the con

struction originally employed, the gong assembly

ISS 1, SECTION 506-110-100

was supported on hinge lugs in the top of the
upper housing to allow the assembly to be swung
out for maintenance purposes. The first of this
type employed only one signal transmitter. A sec
ond signal transmitter was added later to improve
the coin signals. Transmitter- and receiver-type
coin collectors have the gongs mounted on the
sides of the upper housing, and the coin signal is
picked up by the talking transmitter. When con
verted to handset types, these collectors are
equipped with a signal transmitter inside the
solid gong.

4.00 MECHANISM UNIT

The mechanism unit consists of a steel base
and coin hopper on which are mounted coin
operated and coin-control equipment as required
for the particular service involved. The mechanism
base is mounted on top of the lower housing, where
the base also serves as a cover for the coin
receptacle compartment.

5.00 MANUAL POSTPAY SERVICE

5.01 In manual postpay service coins are de-
posited only after the operator has com

pleted the connection to the called party. Refund
of deposits is not required. The coin hopper serves
simply as a guide to direct coins from the coin
chute into the coin receptacle. The later-type coin
hopper has clean-out holes to aid in removing stuck
coins (see Fig. 5).

5.02 The central office line circuit for manual
postpay service furnishes battery on the

ring side and ground on the tip side of the line,
the same as for flat-rate individual lines. This re
quires only a completion of the loop through the
telephone primary circuit to operate the line cir
cuit and signal the local operator (loop start).
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SECTION 506-110-100

MANUAL POSTPAY
COIN HOPPER------,

Fig. 5 - Manual Postpay Mechanism Unii

6.00 MANUAL OR DIAL PREPAY SERVICE

6.01 In prepay service a deposit is required be-
fore dial tone is received or the local opera

tor answers. Deposits are refunded if the call is
not completed. The coin-relay assembly has a coin
trigger which extends into the coin hopper above
the coin trap (see Fig. 6 and 8). The first coin
entering the hopper forces the trigger down to a
tripped position. Tripping of the coin trigger op
erates contacts on the coin-relay switch assembly,
preparing the telephone circuit for out calls.

6.02 The central office line circuit used with dial
prepay service supplies battery on the ring

side of the line and has the tip side of the line
open. A coin or coins must be deposited to place
a ground at the sta.tion to operate the line-circuit
equipment (ground start). The ground is placed
on the tip side and is connected to the battery on
the ring side through the primary circuit when
the switchhook is up. The line circuit operates and
prepares the line for dialing over the tip and ring
conductors as indicated by dial tone.

Page 6

6.03 Manual offices supply battery on the tip
side of the line with the ring side open.

With the trigger tripped, the ground on the tip side
will signal the operator even though the handset
or receiver is not off switchhook. The central office
cord circuit supplies talking battery over the tip
and ring conductors.

Coin-relay Switch Assembly

6.04 The coin-relay switch assembly consists of
two pairs of spring contacts (see Fig. 1).

One pair, which is normally open, closes when the
trigger is tripped by a deposited coin aud connects
ground through the coin-relay winding to the tip
side of the line. The connection to the tip side of
the line is made through the center tap connection
of the network or induction coil. This balances the
talking circuit to ground and prevents excessive
inductive noise interference.

6.05 The second pair of spring contacts is nor-
mally closed and is opened when the trigger

is tripped. The contacts are wired in parallel with
the pulsing contacts of the dial. With the coin
relay contacts closed, the dial-pulsing contacts are
shorted. The coin trigger must be tripped and the
shorting contacts opened before dialing can be
accomplished.

6.06 Earlier-type coin relays were equipped with
ground contact springs only (2-spring re

lay). Dial shorting was first accomplished by add
ing one normally made contact to the assembly
(3-spring relay).

6.07 The single-coil, slow-release, coin-relay
switch assembly, in addition to ground and

dial-shorting contacts, has a 3-spring break-make
combination which functions to short-circuit either
a resistor or the relay coil as shown in Fig. 10 and
as covered in 6.16.



Coin Hopper

6.08 For prepay service, the hopper is equipped
with a coin trap which stops and holds all

coins that enter the coin hopper. The coin trap is

ARMATURE

COIN
SHIELD

ISS 1, SECTION 506-110-100

held in its horizontal position or released in rela
tion to the position of a coin vane. The coin vane
is under the control of the coin relay which is
mounted on the mechanism base, Fig. 6 and 7, or
on the coin hopper, Fig. 8 and 9.

SWITCH LEVER

SPRING.•••..67... UARD
) ,,:,

'.1,Ii
I:,) SWITCH

ASSEMBLY

ARMATURE
RESTORING

SPRING

Fig. 6 - Prepay Mechanism Unit, 2-coil Coin Relay

TRAP PIN

TRAP

STOP LUG COIN
VANE

VANE
STEM

'---~F---'------VANE
BEARINGS

Fig. 7 - Coin Hopper and Rear View of 2-coil Coin Relay
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COIN TRIGGER

SWITCH ASSEMBLY

SELECTOR CARD

Fig. 8 - Prepay Mechanism Unit, Single-coil, Slow-release Coin Relay

COIN TRAP

IOOO-OHM RESISTOR-

ARMATURE
RESTORING SPRING

POLE- PIECE
EXTENSIONS ----_

SELECTOR CARD-
PERMANENT MAGNET

TRAP LEVER

E ARS-- ~=-_'.~...•ry-.-,..-.,--=.....:.._

--~~~~_... _._4P·----~I;~.·.·.·.~.·.··f.._--..- --' i~

CAM----.

Fig. 9 - Coin Hopper and Rear View of P-l0E786 Single-coil,
Slow-release Coin Relay
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Coin Relay

6.09 The coin relay is operated to its collect or
refund position through the tip ground.

Positive coin-collect battery or negative coin
return battery (nominally 116 or 125 volts) is ap
plied to the line, as required, under the control of
central office equipment or the operator. To clear
coins from the hopper, the relay must remain
operated for approximately 1/2 second, otherwise
the coins may become wedged in the hopper. The
tip ground also provides a signal to other central
office equipment, showing that coins have been de
posited. Coins may be disposed of while the cus
tomer is on the line.

6.10 The operation and subsequent release of the
coin relay restores the coin trigger and

switch-assembly contacts to their normal position.

Two-coil Coin Relay

6.11 The 2-coil coin relay is a polarized relay. Its
direction of operation depends on the direc

tion of the current flow through its windings.
Positive current pulls the armature down on the
right side and operates the coin vane to the left
or collect position. Negative current pulls the
armature down on the left side and operates the
coin vane to the right or refund position. Moving
the coin vane from under the coin trap allows the
weight of the held coin or coins to swing the coin
trap downward. The coins drop into the coin re
ceptacle or the return chute according to the posi
tion of the coin vane.

Single-coil, Slow-release Coin Relay

6.12 The single-coil coin relay shown in Fig. 8
consists of a nonpolarized armature and

relay coil designed for fast operation and slow re-

ISS 1, SECTION 506-110-100

lease. Collect and refund operation of the coin vane
is controlled by a polarized selector card located at
the back of the relay assembly as shown in Fig. 9.
The selector card is made of nylon and has a small
permanent magnet embedded along its upper edge.

6.13 The selector card is tilted slightly to one
side or the other according to the polarity

of the current applied to the relay. T~is is accom
plished by two pole-piece extensions, one extension
being positioned above each end of the permanent
magnet. While in the tilted position, the selector
card is moved downward by the operation of the
relay armature. This movement guides a cam
coupled to the coin vane to the right or to the left
according to the direction in which the selector
card is tilted.

6.14 With the selector card tilted down on the
right side, the coin vane is moved to the

right or refund position. With the selector card
tilted down the left side, the coin vane is moved to
the left or collect position.

6.15 The coin trap is also mechanically opened
by the downward stroke of the selector card

and restored on the release stroke. This expedites
coin disposal and avoids coins: lodging on the trap.
With the coin vane and the coin trap both under
the control of the selector card, their movements
are synchronized and friction and scoring between
these two moving parts are eliminated. The slow
release feature of the relay ensures time for com
plete disposal of coin deposits even on short coin
battery pulses.

6.16 The slow-release feature is obtained by
short-circuiting the coin-relay winding near

the end of the operate stroke (see Fig. 10). During
the holding period the 1000-ohm resistor is sub
stituted for the short-circuited relay coil. This
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side of the selector card will operate the relay
mechanism in the return direction. Force applied
downward on the left side will operated it in the
collect direction.

6.19 The coin shield shown in Fig. 6 functions to
prevent ul1authorized access to the coin

hopper. The coin shield is required on all prepay
coin collectors which do not have pull-bucket re
turn chutes.

Coin Shield

(SL)

__ .-J

I
-----------

1-+
I RES COIL G
I --<

I
IY) I

3
L ________

~

GRD

Fig. 10- P-l OE786 Single-coil, Siow-relea$e
Coin Relay

1------------,
I COIN TRIGGER I

: ARMATURE ~ :

~ " i
(sLl

7.00 DiAL POSTPAY SERViCE (COO;

protects the coin battery resistance lamps in the
central office from a current surge and protects
the coin-relay ground contacts from excessive arc
ing when they open while coin battery is stilI
applied to the line. To prevent reoperation of the
relay the ground contacts are opened on the release
stroke before the short circuit is removed from
the relay coil.

6.17 With either-type relay, the ground circuit
remains closed at the station until the re

lease stroke to ensure proper operation of coin
pilot lamps at manual or toll switchboards. On the
2-coil relay the station ground circuit remains
closed, and the coin pilot lamp is lighted as long
as the collect or refund key is held operated. Due
to the self-restoring feature of the single-coil re
lay, however, the station ground remains closed
only during the operate and slow-release holding
period. This limits the maximum time the coin
pilot lamp will remain lighted but ensures at
least 1/4-second appearance, which is considered
adequate.

6.18 The selector card and vane cam are de-
signed so that they center mutually at the

end of the release stroke. When the relay is op
erated manually, the selector card must first be
tilted by pressing downward on one of the ears
located on either side of the selector card before
the armature is closed. This avoids jamming the
engaging surfaces of the selector card and the cam.
Force applied downward to the ear on the right

7.01 In dial postpay service, dial tone is received,
the called number is dialed, and the called

party answers before a deposit is required. Refund
of deposits is not necessary. Dial postpay service
has central office equipment which, when the called
party answers on nonfree calls, automatically
splits the connection and sends a deposit-coin tone
to the calling party. Deposit-coin tone is a low tone
to inform the calling party that the called party
has answered and that the required coins should
be deposited. During the time the connection is
split, the battery supply to the coin station is re
versed in direction. This current reversal prepares
the coin collector for the lO-cent initial coin de
posit. The first coin, passing through the coin
hopper, opens a pair of contacts on the spring
assembly, which places a 4450-ohm resistor mo
mentarily in the circuit. The increased loop resis
tance will cause the central office equipment to
remove the split connection and prepare the circuit
for conversation.

7.02 The central office line circuit for dial post-
pay service furnishes battery on the ring

side and ground on the tip side of the line. This
requires only a completion of the loop through the
primary circuit to operate the line circuit and pre
pare the line for dialing as indicated by dial tone
(loop start).

7.03 For dial postpay service, the coin hopper is
equipped with a coin trap and a coin vane.

The coin vane is positioned permanently to the
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left, allowing all coins to drop into the coin recep
tacle. With the coin vane locked in the collect posi
tion, a coin shield is not required. A coin-trap
counterweight holds the coin trap in a horizontal
position unless it is forced downward by a passing
coin. (See Fig. 11.)

7.04 A contact-spring assembly is mounted on
the coin hopper. The assembly consists of a

pair of normally closed contacts which are opened
by linkage to the movement of the coin trap. This
results in the contacts' being opened momentarily
as each coin drops through the coin hopper and
forces the coin trap downward. The contacts are
wired in series with the telephone's primary
circuit.

CONTACT- SPRI NG
ASSEMBLY MOUNTING
BRACKET

STOP SPRING

SHORT CONTACT
SPRING

ISS 1, SECTION 506-110-100

7.05 A 63CH (4450-ohm) resistor mounted on
the mechanism base is wired in multiple

with the contact springs in the primary circuit.
The resistor is shunted out of the circuit when the
contacts are closed and is effective in the circuit
when the contacts are opened.

7.06 A 31A varistor which is mounted on the
contact-spring assembly bracket is also

bridged across the resistor and the contacts. The
varistor is poled so as to be in opposition (open)
to the reverse current flow on the line. Under this
reverse current condition, the varistor will not
shunt out the resistor when the contacts are
opened. Normal direction current will f10w through
the varistor, shunting the resistor, as when coins
are deposited with an operator on the line. This
reduces objectionable clicks.

VARISTOR

OPERATING SPRING

Fig. 11 - Dial Postpay
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BELL SYSTEM PRACTICES
Plant Series

ADDENDUM 506-110-103
Issue 1, October 1967

AT& TCO Standard

ALARM SWITCHES AND SECURITY DEVICES

FOR COIN COLLECTORS/TELEPHONES

IDENTIFICATION AND INSTALLATION

1. GENERAL

1.001 This addendum supplements Section
506-110-103, Issue 1.

1.002 This addendum is issued to revise the
method of securing an armored cord in

the backplate of a coin collector.

The following change applies to Part 3 of the
section.

(a) 3.38 (10)-revised

(10) A P-26E084 114-20 by 5116-inch self-locking
setscrew is used to secure the cord to

the coin collector backplate (Fig. 29). A flat
surface is located approximately 1I4-inch from
the set end of the stainless steel flexible hose.
Using a 1I8-inch Allen wrench, screw the
socket setscrew into the hole drilled in step
5 until it just makes contact with the fiat
surface of the metal hose. Give the setscrew
a minimum of 114 turn and a maximum of 112
turn. This should hold the cord firmly in
the coin collector.
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BELL SYSTEM PRACTICES

Plant Series

ALARM SWITCHES AND SECURITY DEVICES

FOR COIN COLLECTORS/TELEPHONES

IDENTIFICATION AND INSTALLATION

SECTION 506-110-103

Issue 1, July 1967
AT & TCo Standard

CONTENTS

1. GENERAL

2. ALARM SWITCHES

P-372083 ALARM SWITCH ASSEMBLY

227 A ALARM SWITCH ASSEMBLY

257A ALARM SWITCH ASSEMBLY

1A SWITCH KIT

3. SECURITY DEVICES

A. Locks
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upper housing and electrically connected to a local
alarm panel or central office.

1.02 The purpose of an alarm switch is to alert
proper authorities when a coin collector/telephone

is being tampered with by unauthorized personnel.

1.03 Security devices are those items which are
added to the standard equipment to prevent

or discourage thievery and vandalism.

2. ALARM SWITCHES

2.01 There are four current models of alarm
switches available; P-372083, 227A, 257A,

and 1A switch kit.

Upper Housing and Cover Assembly
Locks 3

Cash Compartment Locks 4

KS-19277 Lock and Associated Parts

5

B. Security Studs 10

C. 719A Tool 10

D. 1A Backplate 11

E. Coin Receptacle Covers 11

F. Ring Seals 11

G. Armored Cords and Handsets 11

H. 0-180009 Switch Hook Conversion
Kit 14

1. GENERAL

1.01 Alarm switches are devices which are
mechanically connected to a lock, door, or

P-372083 ALARM SWITCH ASSEMBLY

2.02 The P-372083 alarm switch assembly (Fig. 1)
consists of a single-pole double-throw contact

spring pile-up mounted on a bracket and wired to
three terminals on a terminal block.

2.03 The P-372083 alarm switch assembly is
designed for use on all 190 and 200 series

coin collectors/telephones and is mounted in the
cash compartment above the door. The stop spring
of the switch assembly rests on the bolt of the
cash compartment lock. When the bolt is released,
the switch contacts make and energize the alarm.

2.04 Connections are made to the terminal block
as determined by the local operating company.

After the connections are made, slide the insulation
sleeving, shown in Fig. 1, over the terminal block
to prevent shorting.

227A ALARM SWITCH ASSEMBLY

2.05 The 227 A alarm switch assembly (Fig. 2)
consists of a single-pole double-throw contact

spring pile-up mounted on a bracket and wired to
three terminals on a terminal block.

© American Telephone and Telegraph Company. 1967
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SECTION 506-110-103

Fig. 1-P-372083 Alarm Switch Assembly

Fig. 2-227A Alarm Switch Assembly

2.06 The 227A alarm switch assembly is arranged
for use on all coin collectors having upper

housings with terminal plate type transfer contacts.

2.07 It is intended for use to indicate removal
of the upper housing.

2.08 Install the 227A alarm switch assembly as
shown in Fig. 3.

2.09 Connections are made to the terminal block
as determined by the local operating company.

After the connections are made, slide the insulation

Page 2

sleeving, shown in Fig. 2, over the terminal block
to J?revent shorting.

227A ALARM
SWITCH
ASSEMBLY

MOUNTING
SCREW

Fig. 3-227A Alarm Switch Assembly Installed

257A ALARM SWITCH ASSEMBLY

2.10 The 257A alarm switch assembly (Fig. 4)
consists of a single-pole double-throw sensitive

subminiature switch, mounted on a bracket and
wired to three terminals on a terminal block.

2.11 The 257A alarm switch assembly is arranged
for use on all coin collectors/telephones

equipped with a 30-type cash compartment lock
and is mounted by using two of the existing lock
mounting screws. Fig. 5 shows the switch mounted
on a lock.

Fig. 4-257A Alarm Switch Assembly



P-25E058
SWITCH
ASSEMBLY

Fig. 5-257A Alarm Switch Assembly Mounted or.
30-Type Lock

2.12 A plunger is provided on the 30-type lock
which protrudes when the key is turned to

trigger the switch.

2.13 Connections are made to the terminal block
as determined by the local operating company.

After the connections are made, slide the insulation
sleeving, shown in Fig. 4, over the terminal strip
to prevent shorting.

1A SWITCH KIT

2.14 The lA switch kit (Fig. 6) consists of two
microswitches, assembled with associated

brackets, actuators, and screws.

2.15 It is designed for use in the lAl and lA2
coin telephone sets.

2.16 The P-25E056 switch assembly mounts above
the cash compartment with its actuator

detecting the retraction of the cash compartment
door locking bolt.

2.17 The P-25E058 switch assembly mounts In

the upper left portion of the backplate to
detect removal of the cover unit assembly.

ISS 1, SECTION 506·110-103

Fig. 6-1 A Switch Kit

2.18 Install the switch kit in accordance with
Fig. 7 using four No. 6-32 by 114 RHM

screws.

2.19 Connections are made to the switches as
determined by the local operating company.

3. SECURITY DEVICES

3.01 Security devices include locks, studs, special
tools, special backplate, covers, ring seals,

armored cords, and a switch hook kit.

A. Locks

Locks and keys will be shipped only
on orders that specify the responsible
persons to whom they are to be directed.

Upper Housing and Cover Assembly Locks

3.02 There are three current models of locks
available for upper housings and cover

assemblies; lO-type, 27-type, and 29-type (Fig. 8).
Each of these locks is a lever tumbler type using
a corrugated key.
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Fig. 8-Upper Housing And Cover Assembly Locks

27- TYPE LOCKIO-TYPE LOCK

3.05 The 29-type lock is intended for use in the
cover assemblies of lA-, 2A-, 235-, and

1235-type coin telephones.

P-25E056
SWITCH
ASSEMBLY

P-25E058
SWITCH
ASSEMBLY

Fig. 7-1 A Switch Kit Installed on 1A 1 Coin Telephone
Set Cash Compartment Locks

3.03 The lO-type and 27-type locks are intended
for use in upper housing assemblies of 190

and 200 series coin collectors/telephones.

3.06 There are two current models of locks
available for cash compartments; 14-type

and 30-type (Fig. 10). Each of these locks is a
lever tumbler type using a corrugated key.

3.04 The 27-type is similar to the 10-type except
it is equipped with a key trapping feature

(called a key snatcher). When a key is turned in
this lock, the key snatcher grabs it and a P-248585
release tool is required to remove the key (Fig. 9).
The release tool is ordered in the same manner
as a key.

3.07 The 14- and 30-type locks are intended for
use with lA-type coin collector door and

4A- and 5A-type cash compartment doors plus cash
compartment of lA-type coin telephones.

3.08 The 30-type lock is arranged for but not
equipped with a 257A alarm switch assembly

(Fig. 5).

Use of release tool requires removal
of cash compartment door, coin
receptacle, and left front mounting
screw of coin receptacle rail.

3.09 When a 14-type lock is used on a lA-type
coin collector door, a P-20F653 plug washer

(Fig. 11 and 12) must be used to fill a portion of
the lock hole to discourage the use of a door puller.
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3.13 The lock cannot be used on coin collectors

30-TYPE LOCK14-TYPE LOCK

(c) P-25E303 stud fastener-intended for use in
installations where security studs are not

required.

(b) P-25E302 bolt fastener-long shoulder; intended
for use in installations with 5/16-inch thick

backboards.

(a) P-25E301 bolt fastener-short shoulder;
intended for use in installations with 3/16-inch

thick backboards.

3.15 There are three fasteners available for use
with the KS-19277 lock (Fig. 13).

Fig. 10-Cash Compartment Locks

3.11 The lock (Fig. 14) mounts in a specially
provided hole in the lower right side of the

upper housing. Drilling this hole is a difficult
operation and it is not recommended that it be
done in the field.

3.14 The P-13A091 BKX terminal assembly (Fig. 16)
must be replaced with a P-25E300 terminal

assembly to provide clearance for fasteners (Fig. 17
and 18).

equipped with 2-coil relays, or those without
a lower right security stud hole.

fasteners which secure upper housing to either
backplate or mounting surface.

3.12 The lock is held in place by a spring steel
washer and heavy steel nut (Fig. 15). Use

of a tubular key permits the back of the lock to
rotate and screw on to the end of a security
fastener.

Fig. 9-27A Lock Mounted in Upper Housing Showing
Use of P-248585 Reiease Tooi

3.10 The KS-19277 lock and associated parts
(Fig. 13) are designed to give additional

security to the upper housing. The arrangement
consists of a screw type lock and appropriate

KS-19277 Lock and Associated Parts
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P-25E301 BOLT FASTENER_r IIliclte! __

SECTION 506-110-103

Fig. 11-1 A-Type Coin Collector Door and P-20F653
Plug Washer

eo KS-19277 LOCK ASSEMBLY AND KEY

Fig. 12-P-20F653 Plug Washer Installed in 1A-Type
Coin Collector Door

Page 6

P- 25E 302 BOLT FASTENE R

.......-
P-25E351 INSULATOR

Fig. 13-KS-19277 Lock And Associated Parts
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KS-19277
LOCK

Fig. 15-KS-19277 Lock Installed in Upper Housing

Fig. 16-P-13A091 Terminal Assembly with Security
Stud Installed

3.19 To install a bolt fastener on existing
installations, it is necessary to disconnect

3.18 The P-25E301 and P-25E302 bolt fasteners
screw from the rear into the lower right

security stud hole (viewed from front), of the coin
collector backplate (Fig. 18). The coin collector is
installed on the mounting surface in the same
manner as any other coin collector equipped with
security studs.

In vulnerable locations where prying
of upper housing is more likely, always
use bolt fastener.

• If a security stud is absent in the lower
right security stud hole, place a small-bladed
screwdriver in this hole (Fig. 19). If blade
enters to a depth of at least 3/4-inch, a
keyhole slot is present (Fig. 20) and the
appropriate bolt fastener can be used. If
the keyhole slot is missing, replace mounting
surface to permit use of a bolt fastener or
use stud fastener.

• If a security stud is· present in the lower
right security stud hole (Fig. 16), the
appropriate bolt fastener (3.15) may be used
after removing the security stud .

Fig. i 4-Coin Collector Equipped with KS-19277 Lock

3.16 Two methods may be used to determine if
mounting surfaces on existing installations

are equipped with keyhole slots. This can be done
without removing the coin collector from its mounting
fixture. Check the following:

3.17 Use of bolt fasteners is limited by the surface
(backboards, shelf, or booth) upon which

the coin collector is mounted.

•ft
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P-25E300
TERMINAL
ASSEMBLY

P-25E30'3
STUD FASTENER

Fig. 17-New Terminal Assembly, Insulator, and Stud Fastener

Page 8

Fig. 18- New Terminal Assembly, Insulator, and Bolt Fastener



Fig. 19-Method of Determining if Mounting Surface
is Equipped with Keyhole Slots

and remove the com collector from its mounting
surface.

3.20 Use the P-25E303 stud fastener (Fig. 17)
where maximum security is not essential,

but where protection is desired against unauthorized
use of th~ 10-type upper housing key.

3.21 The stud fastener can be installed without
removing the backplate assembly from its

mounting surface.

3.22 Use a P-25E351 "SPIRAP" insulator on either
the bolt or stud fastener (Fig. 17 and 18).

The purpose of the "SPIRAP" is to eliminate the
possibility of the fastener grounding the lower lug
of the housing contacts. To install, start at the
BKX terminal and wind the "SPIRAP" in "barber
pole fashion" around the stud or bolt. Do not
allow the "SPIRAP" to cover any of the threads
on the exposed end of the stud or bolt. Redress
the wiring to the upper housing contacts (Fig. 21).

3.23 Apply a coating of KS-19094 antiseize
compound to the threaded area of the bolt

or stud fastener which engages the security lock.

3.24 After the bolt or stud fastener is properly
installed, fasten upper housing as follows:

ISS 1, SECTION 506-110-103

(a) Insert the tubular key into the KS-19277
lock.

(b) Apply and maintain a slight forward pressure
on the key while rotating it in a clockwise

direction until the key is hand tight. Do not
force the key beyond this point. To remove
the key, turn counterclockwise to the first release
position and pull the key away from the lock.

Do not use pliers or other tools or
instruments on the handle of the key.
Do not file tab off end of key. Once
the upper cover assembly has been
drawn to the backplate assembly so
that the upper cover assembly lock
can be engaged, there is no need io
further tighten the KS-19277 lock.

3.25 When an upper housing equipped with a
KS-19277 lock is removed for maintenance,

apply a coating of KS-19094 antiseize compound to
the threaded area of the bolt or stud fastener

Fig. 20-174A Backboard with Four Keyhole Slots for
Security Studs and Bolt Fastener
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SECTION 506-110-103

1235-type coin telephones. It is required to release
or engage the locking mechanism on both the cover
assemblies and cash compartment doors.

NOTE:

ALL DIMENSIONS SHOWN ARE IN INCHES.

j.355
A/ 'j

J:i,.. ? 1_ rll."" ',.." C.o.".i",rto _f. 11 __ .0.1' LI ....... rift,.. C.&"ftu,i .... _••~ . .-. -_._ _, -_~ •• _.I .... 1 -t't' ....... I'__ "III~ _I._""'II.~

P-IOE070 P-12E798

Mating of Bolt Fastener and KS-19277 Lock

~.355

71
B. Security Studs

which engages the security lock. The compound
will facilitate subsequent installations and removals
of the upper housing.

P-40Y060 P-40Y061
3.26 Security studs are used to give added strength

to the mounting of a coin collector/telephone
on a backboard. Four versions are available as Fig. 22-Security Studs
shown in Fig. 22.

Security studs can be used only if
the backboard is designed with key-hole
slots that align with the security stud
mounting holes in the coin collector.

3.27 The P-10E070 and P-12E798 studs are used
with the 190 and 200 series coin collectors

plus the 235 and 1235 panel telephones. The
P-40Y060 and P-40Y061 studs are used with the
lA-type coin telephones.

3.28 Security studs with long shoulders are intended
for use in installations with 5/16-inch thick

backboards. Those with short shoulders are intended
for use in installations with 3/16-inch thick backboards.

C. 719A Tool

3.29 A 719A tool (Fig. 23) is used in conjunction
with the locks on the lA-, 2A-, 235-, and Fig. 23-719A Tool
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D. 1A Backplate

3.30 The IA backplate made of sheet steel
(Fig. 24), is intended for use on coin collectors

equipped with aluminum backplates to reduce the
possibility of breaking away the lower housing by
means of a pry bar.

3.31 The IA backplate is provided with clearance
holes for security studs and mounting screws.

It is fastened to the coin collector backplate by
replacing the four lower housing assembly screws
with one P-12E799 and three P-13E656 high-strength
flathead steel screws (Fig. 25). The replacement
screws must be ordered separately.

3.32 The IA backplate cannot be used with I39A
backboards or I9-type shelves.

E. Coin Receptacle Covers

3.33 The ID coin receptacle cover is a zinc
chromate finished metal cover intended for

use \vith a IE or Ie coin receptacle. It is provided
with a self-locking mechanism which is set from
the inside before being sealed to the coin receptacle
and automatically locks itself on the inside when
removed from the cash compartment.

Fig. 24-1A Backplate

ISS 1, SECTION 506-110-103

IA BACKPLATE

SECURITY STUD

P-13E656
HIGH-STRENGTH
FLATHEAD
STEEL SCREW

P-12E799
HIGH-STRENGTH
FLATHEAD
STEEL SCREW

Fig. 25- Rear View of Coin Collector with 1A
Backplate Attached

3.34 The IE coin receptacle cover is similar to
the ID coin receptacle cover except it is

provided with an insulated contact to facilitate the
use of a coin level detector.

F. Ring Seals

3.35 Ring seals, formed from sheet aluminum,
(Fig. 26) are used to seal the coin receptacle

cover to the cash box.

3.36 The ring seal is placed in the hasp staple
in the same manner as a padlock and crimped

with a ring seal press.

G. Armored Cords and Handsets

3.37 All new coin collectors/telephones and all
reissued 200-type coin collectors are furnished

with handsets equipped with PVC jacketed cords
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it is recommended a pull wire or equivalent be
attached to the old cord as it is being removed.
This will aid in pulling in new cord.

Cover the coin relay, hopper, and
return chute with a piece of plastic,
cloth, or other suitable material to
prevent metal drill shavings from
falling into these mechanisms.

Fig. 26-Typical Ring Seal

having an outer covering of stainless steel flexible
hose. The transmitter and receiver caps are
cemented to the handset handle (Fig. 27).

(4) Using a small center punch and hammer,
mark hole to be drilled and tapped in the

coin collector backplate. This hole is to be
located in the cord entrance tube halfway
between the outer beveled edge of the coin
collector and the left edge of the cord chamber
(Fig. 28).

Fig. 28-Location of .201 Inch Hole

(5) Drill hole located m step 4 with a No. 7
drill.

When drilling aluminum backplates
do not exert too much pressure to
drill. This may cause drill to cut
too fast, thus making hole oversized.

.201
INCH HOLE

Fig. 27-Handset with Armored Cable

(2) Remove the upper housing from the com
collector.

(3) Disconnect the handset cord conductors and
cord fasteners from the coin collector. Before

removing old cord from the cord entrance hole

(1) Refer to Section 506-110-101 entitled Coin
Collectors, Identification and Selection for

the proper handset.

3.38 Use the following procedures to equip existing
coin collectors in the field with G3R or F1L

handset.
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(6) Tap the hole drilled in step 5 using a 114
20 tap with a Greenfield T-Handle tap wrench

or an approved equivalent.

Caution: The tap wrench should be long
enough to permit the wrench handle to
protrude out and beyond the coin relay_
This is to prevent injury to the installer
or possible damage to the coin relay.

(7) Clean metal shavings from the cord entrance
hole.

(8) Using the pull-in wire placed In step 3, pull
in new cord.

(9) Remove the pull-in wire from the new cord
and fasten the P-12A096 clamp over the

cord (Fig. 29).

H4DA CORD

P-26E084
1/4-20 X 5/16 IN.
SOCKET SET SCREW

fig_ 29- Installation of Armored Cord

(10) A P-26E084 1/4-20 by 5/16-inch self-locking
setscrew is used to secure the cord to the

coin collector backplate (Fig. 29). A flat surface
is located approximately 1I4-inch from the set
end of the stainless steel flexible hose. Using
a 1I8-inch Allen wrench, screw the socket setscrew
into the hole drilled in step 5 until it just makes
contact with the flat surface of the metal hose.
Give the setscrew one full turn. This should
hold the cord firmly in the coin collector.

ISS 1 f SECTION 506-110-103

Caution: Screwing the socket setscrew
down more than one turn against the steel
flexible hose may damage the cord conductors.

(11) Remove the protective covering placed m
step 3 and replace the upper housing.

Caution: Brush out all metal shavings
from the coin collector, booth shelf, and
booth. Dispose of these metal shavings
where they will not cause injury to the
public or damage to equipment.

3.39 Refer to Fig. 30 for routing and securing
handset cord in lA-type coin telephone.

3.40 Refer to Fig. 31 for routing and securing
handset cord in 2A-, 235-, and 1235-type

coin telephones.

CORD
CLAMP
AND
MOUNTING
SCREW

Fig. 30-Location of Armored Cord Mounting Hardware
in lA-Type Coin Telephones
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H. 0-180009 Switch Hook Conversion Kit

3.42 The conversion kit is designed for field
conversion of the 200-type and 1234-type

coin collectors.

3.43 Two types of switch hooks exist in the field.
The one-piece switch hook has a long shaft

while the 2-piece has a short shaft plus an adapter.

To remove a one=plece s\vitch hook:

(1) Remove and retain hex head machine screw,
lockwasher, tension spring, switch hook arm

assembly, and any spacing washer that may be
present, from right end of !>haft (Fig. 33).

':lI AA",.-r-..

3.41 The D-180009 switch hook conversion kit
(Fig. 32) is designed to place the rotation

stops inside the housing to reduce switch hook
blocking. It also permits a simple adjustment of
switch hook travel.

CORD CLAMP AND
MOUNTING SCREW

STAY HOOK
AND SCREW

Fig. 31-Location of Armored Cord Mounting Hardware
in 2A, 235, and 1235-Type Coin Telephones

(2) Slide switch hook to the left and out of
bearings.

2. USE P-22F091 BUSHING WHERE
IRON CASTING BACKPLATE EXISTS.

I.
NO. 4-40 X 1/4 6.
HEX SOCKET /""!)
HD CAP SCREW

&&4

P-22F091
BUSHING
(NOTE 2)

0'" ~ P-20F155

, ADAPTER

'P~ ASSEMBLY

F-22F090
BUSHING

NOTES: (NOTE Il
I. USE P- 22F090 BUSHING WHERE

ALUMINUM CASTING BACKPLATE EXISTS.

1/16 X 1/2 LG. V
COTTER PIN_'

I
I
I
I

P-22F089
SWITCH HOOK
ASSEMBLY ----. //

Fig. 32- 0-180009 Switch Hook Kit
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SWITCH HOOK
ARM ASSEMBLY

WIRE GUIDE
CLAMP

HEX HEAD
MACHINE
SCREW AND
LOCKWASHER

Fig. 33-01d 2-Piece Switch Hook Installed

3.45 If coin collector is located in a corner, a
one-piece switch hook may be removed

without removing the coin collector from backboard.
Do this as follows:

(1) Perform operations outlined in 3.44 (1).

(2) Place the larger notch of a 710A bending
tool on the switch hook hub as shown in

Fig. 34, View A. Apply force on the tool as
shown and move the switch hook out, bending
it slightly.

(3) Having partially bent the shaft, move the
switch hook to the left. Place the smaller

notch of the bending tool over the shaft as
shown in Fig. 34, View B. Apply force on the
tool as shown.

ISS 1, SECTION 506-110-103

(4) Continue moving the switch hook to the left
and applying additional bends as needed to

remove the switch hook.

3.46 To remove a 2-piece switch hook:

(1) Perform operations outlined in 3.44 (1).

(2) Loosen the flathead screw which secures
P-12E828 adapter (Fig. 35) to the switch

hook shaft.

(3) Slide switch hook to left and out of bearing.

(4) Slide adapter to left and out of bearing.

3.47 Remove wire guide clamp (Fig. 33).

3.48 To install new switch hook kit:

(1) Install P-20F161 wire guide clamp (Fig. 36)
on backplate. Ensure that wiring is routed

as shown.

(2) Select correct bushing (Fig. 32) and slide
over shaft of switch hook.

(3) Secure bushing on shaft with a cotter pin
(FIg. 37).

(4) Slide the P-20F155 adapter assembly into
right bearing (Fig. 37).

(5) Slide switch hook assembly with bushing
installed, in left bearing to mate with adapter

assembly.

(6) Secure adapter to shaft with hex socket
head cap screw (Fig. 38). Screw is furnished

with kit.

(7) Install P-297872 spacing washers as required
to reduce excessive end play. End play of

switch hook shaft shall not exceed 1I32-inch.

(8) Place switch hook arm assembly (Fig. 39)
retained in 3.44 over switch hook shaft and

secure to end of adapter shaft with lockwasher
and hex head machine screw retained in 3.44(1).
Install tension spring.
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Fig. 34-Removal of 1-Piece Switch Hook Located in Corner

P-12E828 ADAPTER

P-12E855 CHROME SWITCH
HOOK ASSEMBLY

P-20F161
'WIRE
GUIDE
CLAMP
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Fig. 35-2-Piece Switch Hook Fig. 36- Installation of Wire Guide Clamp
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COTTER PIN

BUSHING

Fig. 37-lnstallation of Adapter Assembly and Switch Hook Assembly
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HEX
SOCKET
HEAD
CAP SCREW

Fig. 38-Method of Securing Adapter to Switch Hook
Assembly

3.49 Adjust switch hook travel with the two
adjusting screws (Fig. 39) to meet contact

spring pile up requirements as described in Section
506-110-301.

Page 18
18 Pages

HEX HEAD
MACHINE SCREW

AND LOCKWASHER

ADJUSTING
SCREW

Fig. 39-!nsta!!ation of Switch Hook Arm Assemb!y

3.50 Ensure that all wires are clear of adapter
travel and adjusting screws.

3.51 Check switch hook operation as outlined in
Section 506-110-301.



BELL SYSTEM PRACTICES
Plant Series

SECTION 506-110-200
Issue 7, December 1967

AT& TCo Standard

COIN COLLECTORS/COIN TELEPHONES

INSTALLATION

1. GENERAL

1.01 This section is reissued to:

• Delete information on 2-coil relay.

• Delete information on fasteners.

• Revise illustrations.

• Revise text.

Since this reissue covers a general revision, arrows
ordinarily used to indicate changes have been
omitted.

1.02 Connections for each tVDe coin station are
given in the appropriate connection section.

LOCATION

Note: The location of a coin collector should
be specified by the service order or an
accompanying work sheet. If a location is not
specified, obtain instructions from the customer
before proceeding.

1.03 Consider the following:

• Visibility, accessibility, and convenience to
customers

• Sufficient light

• Privacy

• Absence of noise and vibration

• Clearance from oily or dirty surfaces

• Clearance from stoves and heaters

• Clearance from moving machinery, piled
merchandise, or narrow aisles

1.04 Locations over or adjacent to glass counters,
showcases, or other property which may be

damaged by falling handsets should be avoided.

Mounting Surfaces

1.05 Consult a supervisor before locating coin
stations on finishes that would be expensive

to repair if the set is removed.

1.06 Have customer or building owner drill mounting
and wire entrance holes through glazed tile,

marble, or similar surfaces.

Inductive Effects

1.07 Locate set and associated wmng at least 6
inches from neon fixtures, transformers, or

other interference-causing equipment.

Security of Coin Station

1.08 Avoid locations where:

• Coin station can be dislodged by hard use.

• Fasteners cannot be placed in solid backing.

• Coin station can be pried loose (on round
columns, door or window facings, uneven
surfaces, etc.).

Booths, Shelves, and Mountings

1.09 Location requirements for booths, shelves
and mountingf' are shown in the appropriate

installation section.

WIRING

1.10 Select and place wire in accordance with
section covering wiring.

1.11 Wire coin station with triple station wire to
provide an individual ground conductor for

each station.
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SECTION 506-110-200

• The ground connection must be the same
as for signaling grounds. (Refer to Section
638-210-100.)

1.12 Conceal wiring near coin station. If this is
not practical, use approved molding or woven

conduit to cover wiring.

1.13 Locate connecting block, protector or other
terminating apparatus where it is not

accessible to person using coin station. If necessary,
locate protector outside building.

BACKBOARDS

1.14 See Section 506-110-105 for installation of
backboards.

Mount all coin stations on an approved
backboard.

1.15 Backboard and coin station must be securely
mounted with the required fasteners, mounting

screws, security studs, and associated fasteners.

(a) If the P-25E302 bolt fastener is required,
order separately and substitute for the

P-25E30l fastener prior to mounting coin collector.

(b) If it is necessary to replace P-25E301 bolt
fastener with P-25E302 bolt fastener, proceed

as follows:

(1) Unlock upper housing locks.

To prevent damage to the tubular key
when locking or unlocking KS-19277
lock, apply a slight forward pressure
on the key while rotating it in either
direction.

(2) Remove upper housing.

(3) Unscrew P-25E301 bolt fastener from the
security stud hole and replace with P-25E302

bolt fastener.

Note: If molded plastic insulating material
is on existing bolt fastener, remove all of
this material before attempting to unscrew
the bolt fastener from the security stud hole.

Note: If the coin station is wall mounted
(not in a booth) the mounting surface must
be plane. An uneven mounting surface will
warp the backplate and cause misalignment
between upper and lower housing.

The fasteners must be screwed down
tightly against the backplate when
mounting coin collectors equipped
with a bolt or stud fastener or when
changing from one type to another.

2. INSTALLATION

Remove handset from switch hook
before removing or replacing upper
housing to avoid damage to the gate
operating arm. Do not reassemble
upper housing on prepay coin collectors
without placing a P-IOE783 cover over
the coin relay.

Alarm Switches and Security Devices

2.01 Alarm switches and security devices are
available as described in Section 506-110-103.

The local telephone company shall regulate the
installation of these devices.

2.02 The 233-, 234-, 1234-type coin collectors and
236-type coin telephones are equipped with

the KS-19277 lock and P-25E301 bolt fastener
(Fig. 1).
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(4) Replace upper housing.

(c) For installation of bolt and stud fasteners
on a com collector in use, see Section

506-110-103.

2.03 Fig. 2 shows the suggested mounting height
and clearance for all coin stations. Stations

may be mounted at other heights to meet local
conditions providing this does not create service
or maintenance problems.

2.04 To mount coin station:

(1) Place required number of screw fasteners
in upper and lower mounting holes.

Note: If coin compartment is not open, the
lower fasteners will be added later by the
public telephone representative.
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P-25E301
OR
P-25E302
BOLT
FASTENER

Fig. 1-Cutaway Section of Upper Housing, KS-19277 Lock and Associated Parts, Completely Installed

(2) Bring wires through opening in backplate.

(3) Avoid bowing backplate by partially tightening
each screw fastener alternately.

2.05 Location requirements for associated subscriber
sets are specified in sections covering

installation of station sets, booths, shelves, and
mountings.

2.06 Ground housing assembly, as follows:

(a) Prepay open type installation

• Connect JKT lead or GS insulated wire as
shown in Fig. 3.

• Dress wire so that it will not interfere with
moving parts of coin mechanism or coin relay
shield.

(b) Indoor wooden booths

• A 14-gauge insulated ground wire (P-12C414
ground wire assembly) is provided. (Fig. 4)

• Connect ground wire from outside grounded
BX armored power cable to ventilator or
blower and to housing ground screw on coin
station.

(c) Metal booths

• Grounding IS provided through mounting
screws.

(d) 19-and 20-type shelves

• See (a)

2.07 To ground upper housing to backplate:

• Place U-shaped spring clip on left edge of
upper housing so as to contact housing
contact spring (Fig. 5).

2.08 To mount 8-type cardholder.

(1) Remove and retain the four slotless screws
located :It the rear of the coin gauge.
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SECTION 506-110-200

Fig. 2-Suggested Mounting Height and Clearance

CLIP, TINNERMAN
C-29313-012- 445
OR
C-3412-020-33

• P-81J700 RH slotless machine screws (last
two digits signify color)

Fig. 4-P-12C414 Ground Wire Assembly

(2) Attach cardholder to upper housing with
screws and nuts removed previously or use

the following new hardware;

Fig. 5-Method of Grounding Upper Housing to
Backplate

SINGLE
CONDUCTOR
JKT OR GS
WIRE

T

TO FLOOR

WITHOUT SEAT 63 IN.
WITH SEAT 52-112 IN.

I

MEASURED TO TOP
OF BACKBOARD

MINIMUM FROM EDGE
OF BACKBOARD TO
CORNER OF WALL~

~8IN·1

• P-423631 external-tooth lockwashers
Fig. 3-Method of Grounding Coin Collector Housing

Assembly, Open Type Installation • P-92383 hexagon nuts
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2.09 The 50-type apparatus blank may be used
as an instruction cardholder.

• Install per Section 506-110-103.

OUT-OF-SERVICE NOTICES
(a) Two plugged mounting holes are located

below the dial in the upper housing.

(b) use two P-222882, No. 4-36 by 1/4 inch RH
machine screws to mount blank.

(a) If coin station is not ready for service when
installation work is completed, place KS-7991

sign (Fig. 7) or E-4914 Form (Fig. 8) on coin
gauge so customers will not deposit coins.

AUXILIARY HANDSET DEVICES

OF

Fig. 7-KS-7991 Sign in Place Over Coin Gauge

SERVICE
REPAIR SERVICE HAS BEEN NOTIFIED

~ SORRY!e Temporarily
OUT

(a) The 118A cover is intended for use on F
and G-type handsets where subfreezing

temperatures occur (Fig. 6).

• Refer to Section 501-210-102 for cemented
receiver caps.

liSA COVER USED WITH
F- a G- TYPE HANDLE

• Install cap locks per Section 501-210-101.

Fig. 6-118A Transmitter Cover

2.11 Antifrost Transmitter Cover

2.10 Transmitter and Receiver Cap Locks

• Mounts on transmitter cap exterior to prevent
condensed grid moisture from freezing in
grid holes of cap.

Fig. 8-Form E-4914

• Use as designated locally.

2.12 Antifraud Transmitter Unit

(b) A book of E-4914 Forms is included in the
packing container of each new coin

collector/telephone.

• Install per Section 501-230-100.

2.13 Handsets With Armored Cords

When coin station is placed in service,
leave book of E-4914 Forms with agent
and give instructions for use when
coin station is out of service.
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SECTION 506-110-200

(c) The KS-7991 sign is not included and must
be ordered separately.

• Mounts by means of a No 8-32 by 3/4 inch
RH machine screw and a self retained speed
nut, Tinnerman C-6724-832-373 (Fig. 7 and 9).

Fig. 9-Rear View of KS-7991 Sign

Page 6
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RELAY COVER

On 230-, 233-, 234-, 235-, 236-, 1234-,
and 1235-type coin collectors/telephones,
place P-10E783 plastic coin relay cover
over relay before assembling upper
housing on backplate.

3. FINAL TESTS, CHECKS, AND INSPECTION

3.01 Refer to Section 506-110-301 for tests.

3.02 Check that mimberplate, instruction card,
and directory are in place.

3.03 Inspect area around the installation and
ensure that all debris is removed.
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LOCAL
WIRING

TERM.
BLOCK

HANDSET
GIBR-3

SWITCHHOOK
ASSEMBLY

COIN RELAY

I.

1.01

This section is reissued to add information on the D5AM cord.

The D5AM cord replaces the D5AF cord which is rated Manufac
ture Discontinued.

QUAD +
TRIPLE--(R) TR

i~
LAST

u,:+_
)( Z ..J
III

'" "i >-
III

CInCUI T DIAGRAM NOTES

() Indicates current color code.
[ ] Indicates MD color code.

Note 1: Dotted lines in diagram show manual set connections.

Note 2: New manufactured sets are wired as drawn. On converted
190 series sets. if the BR lead does not reach the BKX terminal, it
is terminated on a BK terminal and a black strap connects BK and
BKX.

'" 0~ Z tr
I- a: '"

I
INSIDE WI RE FROM
PROTECTOR OR LINE

See notes 1, 2, 3, and 4 on facing page.

Note 3: When a 61R filter is required for radio frequency suppres
sion, move yellow dial lead from Y upper housing contact spring to
filter bracket terminal and connect filter leads as follows:

3. Circuit diagram for connection with 685B network-type subscriber set.

LOWER HOUSING UPPER HOUSING

Page 2
2 Pages

S

See notes 1, 3, 4, and 5 on faclng page.I CL ~ ~ I
;:a::CJ/

I
INSIDE WIRE FROM

PROTECTOR OR LINE

LOCAL TERM'I HANDSET l SWITCH HOOK COIN RELAY r<A";:>rl:.r ELECTRO-
WIRING BLOCK GIBR-3 ASSEMBLY CONTACTS 6C MAGNET

QUAD + \AKES LAST CONTACT CLOSEO P5AL DIAL CORD -
TRIPLE B~ ~BhN~- - I---( II

.... --~ -. II ~9c))( z ..J :t :g a: >-III l/l I7
III '" III

(BK) I LI RI H(R) TR

~ A~(5)
T f'.,~G)

(W)

~
(W)

~
y (y) III 'rLHANDSET

N

~ on
W h ..

I XCORD (W)
(G) W .L I I

? BB If;(BK) ( BB ~

~ '\ ~
BKX J (BK) I

EIBK) T (R) .-- BKX .L

R I'~NOTE 2

r-- 1\(Rl (RIOR
(R-W)

R ! l~---
(y)

(G) [BL~(R)

I [j i'~(BR)

~ r
v,s,
i!it

(y) I I(G) y L

.1,1 II I I SIGNAL
SEE NOTE 4 TRANSMITTER

I-

-
Note 5: New manufactured sets are wired as shown in 2. To re
arrange for use with 685B subscriber set, disconnect yellow strap
between T terminal and coin relay and wire as shown in 3. Insulate
and store yellow strap for future use.

Note 4: When coin collector is installed in a KS-1461l. List 2
booth or a KS-16705 mounting, the tip and ring line terminations
are connected directly to the subscriber set.

• Black lead to BK or BKX upper housing contact.

• Yellow lead to filter bracket terminal.

• Red lead to Y upper housing contact.



BELL SYSTEM PRACTICES
Plant Series

SECTION 506-319-409
Issue 4, June, 1964

AT&TCo Standard

COIN COLLECTORS - PREPAY

234 (G)

230,233 (C, 0, G, H)

220, 223 (CT, OT, GT, HT)

191,195,196,197 (CNT, ONT, GNT, HNT)

CONNECTIONS

© American Telephone and Telegraph Company, 1964
Printed in U. S. A.
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BELL SYSTEM PRACTICES

Plant Series

COIN TELEPHONE

236G

CONNECTIONS

1. GENERAL

1.01 This section is reissued to add connections
for 687A subscriber set which is optional.

(c) American Telephone and Telegraph Company, 1967

Printed in U.S.A.

SECTION 506·322-400

Issue 2, February 1967
AT &TCo Standard
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THE RINGER VOLUME OF GI-TYPE RINGER is INSUFFICIENT IN A PARTICULAR
~ATION. DiSCONNECT, iNSULATE,AND STORE THE (Rl AND(BK) LEADS OF THE RINGER

AND CONNECT A Ga7A SUBSCRIBER SET AS SHOWN.
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Fig. 1-236G Coin Telephone Set Connections



BELL SYSTEM PRACTICES
Plant Series

BE DIAL

G3P-52
HANDSET

COIN TELEPHONE - lA-TYPE

IDENTIFICATION

SECTION 506·326·100
Issue 2, December 1967

AT&TCo Standard

SLOT FOR
719A TOOL

NUMBER CARD

35G3A DIAL

G3P-52
HANDSET

2A DOOR

SLOT FOR
719A TOOL

Fig. 1 - 1A1 Coin Telephone Fig. 2 _. lA2 Coin Telephone

© American Telephone and Telegraph Company, 19167
Printed in U.S.A. Page 1



SECTION 506·326·100

1. GENERAL

1.01 This section is reissued to incorporate in
formation on lA2 coin telephone.

1.02 The lA2 coin telephone set is similar to
the lAl except the rotary dial is replaced

with a l2-button TOUCH-TONE dial.

1.03 The lAl coin telephone can be converted
to a lA2 coin tellephone by replacing the

P-90C800 cover unit assembly with a P·9lC600
cover unit assembly. No wiring changes are
necessary.

2. ORDERING GUIDE

Set, Telephone, lAl or Set, Telephone, lA2

(a) Replaceable Components For IAI (Fig. 3)

• P-90C800* cover unit assembly consisting
of:

• P-83B752 dial and housing assembly

• 8E dial

• G3P-52 handset

• P-84A852 number plate assembly

• P-15E428 coin chute-totalizer assembly
consisting of:

• P-24E342 coin chute assembly

• P-15E579 totalizer assembly

• P-85A200* housing and mounting plate
assembly

• P-15E437 chassis assembly

• P-15E7l8 coin relay and hopper assembly
consisting of:

• P-15E687 coin relay assembly

• P-15E7I7 coin hopper assembly

• P-15E730 return chute assembly

• P-21F546 coin return assembly

• 303K mercury (A) relay

* See Table A for color selection.
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r (b) Replaceable Components For IA2 (Fig. 3)

" P-9IC600* cover unit assembly consisting
of:

• P-26E153 dial and housing assembly

• 35G3A 12-button TOUCH-TONE dial

• G3P-52 handset

., P-15E428 coin chute-totalizer assembly
consisting of:

• P-24E342 coin chute assembly

• P-15E579 totalizer assembly

., P-85A200* housing and mounting plate
assembly

• P-15E437 chassis unit assembly

" P-15E7l8 coin relay and hopper assembly
consisting of:

• P-15E687 coin relay assembly

• P-15E717 coin hopper assembly

• P15E730 return chute assembly

• P-2lF546 coin return assembly

• 303K mercury (A) relay

4* See Table A for color selection.

(c) Associated Apparatus (Fig. 4, 5, and 6)

• 2A door

• IB or lC coin receptacle

• ID or IE coin receptacle cover

• IA switch kit (alarm)

• I4D lock (cash compartment)

• 30A lock (cash compartment)

• 29A lock (cover assembly)

• 7I9A tool

• PllC test cord*

* Used for testing with cover unit assembly
removed.
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P-15E437
CHASSIS ASSEMBLY

P-27E542 CHUTE LOCKING
LEVER a P-27E497 SPRING

P-85A200 HOUSING
AND MOUNTING
PLATE ASSEMBLY

P-24E342
COIN CHUTE

ASSEMBLY

P-15E579

TOTALIZER ASSE MBLY

PLUG PI

P-15E717 COIN
HOPPER ASSEMBLY _

P-15E730 RETURN
CHUTE ASSEMBLY .-;

P-15E687 COIN
RELAY ASSEMBLY ------i

PLuG P2

P-ZIF546 COIN
RETURN ASSEMBLY

303K MERCURY
RELAY

p-90CaOO(lAI) OR
P-91C600 (IA2)

COVER UN IT
ASSEMBLY

P-63B752 (IAI) OR
P-26EI53(1A2)

DIAL AND
HOUSING ASSEMBl.Y

Fig. 3 - Assembly of Parts (Typical)
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SECTION 506-326-100

3. COLOR

Table A

COLOR ORDERING GUIDE

HOUSING AND MTG COVER UNIT NUMBER PLATE
DIAL AND HOUSINGCOLOR ASSEM HANDSETPLA.TE ASSEM ASSEM (lA] ONLY) ASSEM

Black - 03 • •
Moss
Green - 51 • •

--- - ----------------------

Gray - 52 • • •
Chrome - 44 • •

4. DESIGN FEATURES

(a) Used only with dial prepay coin trunks.

(b) All parts are contained in a high-security
steel housing.

• Cover unit assembly has six locking points
actuated by a 719A tool.

• Cover unit assembly is secured by 29A
lock plus 719A tool.

• Cash compartment door has four locking
points actuated by a 7I9A tool.

• Cash compartment door is secured by 14D
or 30A lock plus 719A tool.

(c) Provision is made for use of four security
studs.

(d) A single slot is provided to accept U. S.
nickels, dimes, and quarters.

(e) All sorting of coins is done internally by
coin chute-totalizer assembly.

(f) Coin return is designed to deter stuffing.

(g) Has transmission characteristics equiv
alent to a 500/1500-type coin telephone.

(h) Arranged to accept IB or IC coin recep
tacle.

ft
~ The Ie coin receptacle has a 50-percent
~ greater monelJ' capacity than the lB.
o When Ie is used, removal of false floor

in cash compartment is required.
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(i) ID or IE coin receptacle cover may be
used.

(j) All electrical connections of field replace
able internal assemblies, except coin relay

and ringer, are made by plug and jack ar
rangement.

(k) Equipped for using IA alarm switch kit.

5. OIPERATING FEAlURES

5.01 Each lA-type coin telephone is equipped
with a totalizer mounted on the side of

the coin chute. The totalizer cam shaft is rotated
10 degrees for each nickel deposited, 20 degrees
for each dime, and 50 degrees for each quarter.
Each cog (10 degrees) on the gear wheel rep
resents a 5-cent deposit. The totalizer can be set
for an initial rate of any amount from 5 cents
to 45 cents in increments of 5 cents. A call can
not be made until the preset initial rate has been
deposited. All totalizers received from the fac
tory will be preset at lO-cent initial rate.

5.02 Coin identification is made by beep tones
generated by an oscillator in the set. A

nickel. is identified by one beep, a dime by two
beeps, and a quarter by a series of five rapid
beeps.. These tones are not audible in the hand
set. A transmitter mounted on the side of the
chute transmits the sound of coins, passing
through the chute, to the operator. This sound



indicates that coins are being deposited and false
tones are not being generated.

5.03 Coins are sorted as they are deposited
and, if accepted, rotate the totalizer cam

shaft 10 degrees for each 5 cents deposited. Dial
tone will not be heard until the preset initial rate

Fig. 4 - Location of Locks

ISS ~2, SECTION 506-326·100

on totalizer is reached. The call proceeds in the
normal manner after the preset amount has been
deposited.

5.04 Coins deposited on long distance calls are
identified by beep tones (5.02) which are

audible only to the operator.

Fig. 5 - 719A Tool

Fig. 6 - P1lC: Test Cord

Page 5
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BELL SYSTEM PRACTICES

Plant Series

1. GENERAL

COIN TELEPHONES-l A-TYPE

INSTALLATION AND MAINTENANCE:

3. BACKBOARDS

SECTION 506~326~200

Issue 2, December 1967
AT&TCo Standard

1.01 ffhe lAl coin telephone can be converted
to a lA2 coin telephone by replacing the

P-90C800 cover unit assembly with a P-91C600
cover unit assembly. No wiring changes are
necessary .•

1.02 This section is reissued to add information
on lA2 coin telephone.

2. LOCATION

2.01 Consider the following:

• Accessibility to customers

• Sufficient light

• Privacy

• Absence of noise and vibration

• Absence of grease, smoke, or dust

• Clearance from oily or dirty surfaces

• Clearance frorn stoves or heaters

• Clearance from moving machinery, piled
merchandise, or narrow aisles

• Mounting surfaces-Consult a supervisor
before locating coin telephone on finishes
that would be expensive to repair if the set
is removed.

• Inductive effects-Locate telephone and
associated wiring at least six inches from
neon fixtures, transformers, or other
interference-causing equipment.

When mounting the .1 A-type. coin
telephone, a vertical surface must be
provided. A tilt greater than 1-1/2
degrees hI any direction will cause
rnalfunetion of the telephone. A
vertical surface may be determ ined
by the follolring steps:

(1) Place a spirit level vertically against the
mounting surface with the top end of the

level at the required height of the coin telephone
(3.04).

(2) Move the top or bottom end of the level
away from the surface as required

to obtain a vertical reading.

(3) \Vhen a vertical reading is obtained, the
end of the level opposite the point of contact

shall be no farther from the mounting surface
than described in Table A.

(4) Ensure that a vertical surface is obtained
in both directions.

TABLE: A

METHOD FOR [)ETERMINING
A VERTICAL SURFACE

MAXIMUM DISTANCE
ALLOWED FROM SPIRIT
LEVEL TO MOUNTING

SURFACE ON OPPOSITE
SPIRIT LEVEL END FROM POINT

LENGTH OF CONTRACT

18 inches 15/32 inch

24 inches 5/8 inch

30 inches 25/32 inch

36 inches 15/16 inch

American Telephone and Telegraph Compan,v, 19m

Printed in U.S.A. Page 1



SECTION 506-326-200

3.01 Refer to Section 5,06-110,-105 for identification
and installation of backboards.

3.02 Refer to Section 506-110-103 for use of
security studs.

Note: Security studs and mounting screws
are not furnished and must be ordered
separately.

WALL APPLICATIONS

178A-3 Backboard

3.03 The 178A-3 backboard is designed for mounting
the .IA-type. coin telephone on a wall.

3.04 When mounting backboard on wall, observe
following:

• If seat is used, install backboard with top
edge approximately 52 inches from floor.

• If seat is not used, install backboard with
top edge approximately 63 inches from floor.

3.05 Refer to Fig. 1 for mounting screw and
security stud locations in the coin telephone.

Security studs used with .1A-type.
coin telephone must have a thread
length of not more than 1/4-inch to
avoid interference with coin
chute-totalizer assembly.

3.06 Secure coin telephone to 178A-3 backboard
using four P-40Y060 security' studs and 1/4-20

by 5/8 RHM screws as required.

BOOTH APPLICATIONS

10- and II-Type Booths

3.07 Use one of the following kits:

(1) D-179939 Kit of Parts which includes:

• One KS-19340, List 53 backboard (Fig. 2)

• Two P-48F349 rails (Fig. 3)

• Six 114-20 by 3/4 hex head cap screws

• Six 114-20 by 1-118 hex head cap screws

Page 2

MOUNT! NG
SCREW
HOLES

SECURITY STUDS

WIRE
ENTRANCE HOLE
AND GROMMET

MOUNTING
SCREW
HOLES

Fig. l--Location of Mounting Screw Holes and Security
Studs

(2) D-179940 Kit of Parts which includes:

• Two P-48F349 rails (Fig. 3)

• One P-48F348 filler block assembly (Fig. 4)

• Six 1/4-20 by 3/4 hex hd cap screws

• Six 1/4-20 by 1-118 hex hd cap screws
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• STEEL,OFF WHITE ENAMEL

• FOR MOUNTING 200-TYPE
COIN COLLECTOR OR lA-TYPE
COIN TELEPHONE

Fig. 2-KS-19340, List 53 Backboard

Mounting holes in the booth .fjides
may be relocated instead of using rails
and screws provided in the kit of parts.

(3) Use four P-40Y060 security studs and 1/4-20
by 5/8 RHM screws as required.

KS-16797 Universal Booth

3.08 Inspect backboard

• Early models (Fig. 5) are too short for the
• 1A-type. coin telephone and must be
replaced.

• Later models (Fig. 6) will accept .1A-type.
coin telephone or 200-type coin collectors.

3.09 If short backboard exists

(1) Remove and discard.

(2) Obtain and install B-190387 backboard and
two B-650326 filler blocks (Fig. 6) .

• Blocks are for securing backboard to cross
rails.

3.10 Use four P-40Y061 security studs and 1/4-20
by 5/8 RHM screws as required.

KS-19206 Curved 1)001' Booth

3.11 Use KS-19206,. List 6 coin telephone installation
kit

• Refer to Section 506-115-200

3.12 Use four P-40Y060 security studs and 1/4-20
by 5/8 RHM screws as required.

KS-19340 Wood Booth

3.13 Use KS·19340, List 53 backboard (Fig. 2)
four P-40Y060 security studs; and 1/4-20 by

5/8 RHM screws as required.

KS-14611 Outdoor Booth

3.14 Use backboard furnished with booth, four
P-40Y060 security studs, and 1/4-20 by 5/8

RHM screws as required .

KS-19425 Indoor-·Outdoor Booth

3.15 Use backboard furnished with booth, four
P-40Y061 security studs, and 1/4-20 by 5/8

RHM screws as required.

KS-19580 Outdoor Booth

Fig. 3-P-48F349 Rail
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Fig. 4-P-48F348 Filler Block Assembly

3.17 Use backboard furnished with booth

•• Refer to Section 508-355-100

3.18 Use four P-40Y061 security studs and 1/4-20
by 5/8 RHM screws as required.

SHELF AND MOUNTING APPLICATIONS

KS-19267 Coin Telephone Shelf

3.19 Use backboard furnished with shelf, four
P-40Y060 security studs, and 1/4-20 by 5/8

RHM screws as required.

KS-19426 Walk-Up, Drive-Up Mounting

3.20 Use KS-19426, List 7 installation kit

Fig. 6--KS-16797 Universal Booth with B-190387
Backboard

Use four P-40Y061 security studs and 1/4-20
by 5/8 RHM screws as required.

• Refer to Section 508-470-100.

3.21

EARLY MODEL
BACK

3.16 Use backboard furnished with booth, four
P-40Y060 security studs; and 1/4-20 by 5/8

RHM screws as required.

Fig. 5-KS-16797 UniversCll1 Booth with Early Version
Backboard

tKS-20255 Telephone Kl1osk.
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4. INSTALLATION

4.01 'ro gain access to the coin telephone mounting
holes: remove cover unit assembly, coin

chute-totalizer assembly, and chassis as
follows:

ISS 2/ SECTION 506-326-200

Totalizer

4.05 The totaiizer, mounted on the side of the
coin chute, one increment for each 5

cents deposited. A nickel equals one, a dime two,
and a quarter equals five increments.

4.06 To remove totalizer from coin chute:

COVER UNIT ASSEMBLY

4.02 To remove cover unit assembly:

(1) Unlock 29A lock.

Do not separate coin chute-totalizer
assembly unless necessary. Take care
not to damage totalizer arms when
renlOl·ing or replacing totalizer on coin
chute.

(2) Release locking mechanism with 719A tool
by turning tool 1/8-turn counterclockwise.

See Section 506-326-100 for illustration of 719A
tool.

(3) Slide cover forward about 3 inches to obtain
access to plug Pl.

(4) Disconnect plug PI (Fig. 7) by pulling straight
out as cover is carefully lifted off.

COIN CHUTE-TOTAlIZER ASSEMBLY

(1) Disconnect 6i)4B transmitter by separating
connector 9).

(2) Remove three totalizer mounting screws from
chute. (These are captive screws and will

not fall out of totalizer.)

(3) Carefully remove totalizer from chute.

Setting Totalizer Rate

4.07 Totalizers are preset at manufacture at an
initial rate of 10 cents. If initial rates other

than 10 cents are required, they may be reset.

4.03 To remove coin chute-totalizer assembly:

(1) Disconnect plug P2 (Fig. 7).

(2) Release chute locking lever and spring.

(3) Lift spring out of groove in coin chute. 4.08

Use extreme care when resetting
totalizer. Avolid darnaging pawl and
spring pUe-ups. Do not attempt to
turn totalizer cam shaft in direction
opposite that shown in Fig. 10.

Two KS-16750, List 2 releasers or two paper
clips are used to set the totalizer.

(4) Tilt top of coin chute forward and lift out.

4.04 To replace coin chute-totalizer assembly:

(1) Place assembly on pins located on rear of
hopper assembly and back of housing (Fig. 8).

Note: Be sure reject chute assembly, return
chute assembly, and coin return assembly line
up.

(2) Place spring in groove on coin chute.

(3) Lock spring in place by pushing chute locking
lever down.

(4) Reconnect totalizer plug P2 to J2.

4.09 To set totalizer:

(1) Remove totalizer cover by loosening captive
cover screw (Fig. ~l).

(2) Rotate totalizer shaft in proper direction
(from bottom to top) until T2 (Fig. 10)

rest in depression in shaft as indicated by
movement of springs.

(3) reset latch (Fig. 10) toward bottom
of totalizer.

(4) Rotate shaft in proper direction until contacts
T1 operate as indicated by an upward

movement of thE) reset latch.
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P-15E437
CHASSIS ASSEMBLY

SECTION 506-326-200

P-~~7E542 CHUTE LOCKING
LEVER a P-27E497 SPRING

P-85A200 HOUSING
AND MOUNTING
PLATE ASSEMBLY

P-24E342
COIN CHUTE
ASSEMBLY

P-15E579

TOTALIZER ASSEMBLY

PLUG PI

P-15E717 COIN
HOPPER ASSEMBLY ---

P-15E730 RETURN
CHUTE ASSEMBLY _

P-15E687 COIN
RELAY ASSEMBLY _

P L LJG P 2

P-21F546 COIN
RETURN ASSEMBLY

303K MERCURY
RELAY

P-90C800{lAI) OR
P-91C600 (IA2)

COVER UNIT
ASSEMBLY

P-83B752 (IAI> OR
P-26EI53(1A2)

DIAL AND
HOUSING ASSEMBLY

Fig. 7-Assembly of Parts (Typical)
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TAB FOR
CHASS I S

SLOT FOR
CHASS I S

INSIDE WIRE
ENTRANCE HOLE
AND GROMMET

COIN
CHUTE-TOTALIZER
LOCATING PIN

CHASSIS
ASSEMBLY STUD

SLOT FOR
CHASSIS

Fig. 8-P-85A200 Housing and Mounting Plate
Assembly

(5) Do not allow shaft to move" Insert one
KS-16750, List 2 releaser or paper clip into

hole 1 (Fig. 10) located near right-hand end of
shaft. Take care not to disturb contact springs.

(6) Hold the paper clip firmly so that right-hand
end of shaft cannot move.

(7) Insert the second releaser or paper clip into
one of four holes indicated as hole 2 in

center of shaft (Fig. 10). Do not allow end of
releaser or clip to extend too far beyond shaft;
this may damage insulation of coil located directly
beneath shaft.

(8) Rotate second releaser or clip in proper
direction until springs 1'2 come to rest in

depression in shaft. This is zero rate position.
Do not remove releasers or clips from holes in
shaft.

ISS 2, SECTION 506-326-200

(9) Set desired charge rate by further rotating
shaft in proper direction according to Table B.

(10) Remove releasers or paper clips.

4.10 To check for correct totalizer setting:

(1) Rotate shaft in proper direction until springs
1'2 rest in dE~pression in shaft.

(2) Release reset latch ..

(3) Rotate shaft in proper direction, one step
for each 5 cents of the lowest chargeable

rate.

(4) Springs 1'1 should operate (indicated by reset
latch moving forward) when lowest chargeable

rate has been reached.

4.11 Example: F'or a la-cent rate, shaft should
be rotated two steps. On the second step,

springs '1'1 should operate.

TABLE B

SETTING CHA,RGE RATE OF TOTALIZER

LOWEST CHARGEABLE
ROTATE SHAFT

IN PROPER DIRECTION
RATE (FROM BOTTOM TO TOP)

5 cents One step

10 cents Two steps

15 ce~nts Three steps

20 cents Four steps

25 cents Five steps

30 cents Six steps

4.12 To replace totalizer:

(1) Replace totalizer cover.

(2) Line up the long guide pins on the totalizer
with holes in the coin chute.

(3) Place totalizer on coin chute making sure
that totalizer arms enter slots in coin chute.

Also be sure short guide pins on coin chute are
in holes in totalizer bracket.
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Fig. 9-Totalizer

(4) Tighten three captive totalizer mounting
screws.

(5) Reconnect 654B transmitter.

Note: Two different types of connectors
exist for connecting the 654B transmitter to
the totalizer assembly. Barly assemblies
have black wires with the male connector on
the totalizer assembly and the female connector
on the transmitter. Later assemblies have
white wires with the male connector on the
transmitter and the female connector on the
totalizer assembly. If either, the transmitter
or totalizer assembly requires replacing, the
other must be replaced to ensure matching
connectors.

CHASSIS ASSEMBLY

4.13 To remove chassis assembly:

(1) Remove coin chute~totalizer assembly (4.03).

(2) Disconnect black and yellow leads from coin
relay and carefully pull leads through guide

hole on coin hopper.

Page 8

(3) Loosen chassis mounting captive screw
(Fig. 7).

(4) Pull chassis assembly out at bottom and
slide down to remove.

4.14 To replace chassis assembly:

Note: When installing chassis assembly, dress
inside wire behind chassis as shown in Fig. II.
Allow for the wire to be connected to TB-1
from right side.

(1) Slide chassis under tab (Fig. 8).

(2) Seat chassis tabs in slots.

(3) Tighten chassis mounting captive screw
(Fig. 7).

(4) Replace black and yellow leads on coin relay
after threading through hole in hopper.

Connect yellow lead to terminal G and black lead
to terminal 3 of coin relay.
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c

Fig. la-Setting Totalizer Rate

WIRING

4.15 Select and place wire in accordance with
sections covering inside wiring. '\Afire all

coin telephones with triple conductor station wire
to provide individual ground for each station. The

ground connection for this conductor must be the
same one used for signalling ground.

4.16 Feed inside wire through wire entrance hole
grommet (Fig. 1 and 11) as the set is mounted

on backboard. Do not displace grommet.
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TB-I

INSIDE WIRE

INSIDE WIRE
ENTRANCE HOLE
AND GROMMET

Fig. 11-1 A-'rype Coin Telephone Showing Wire Entrance and Routing (Typical)
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4.17 See Fig. 11 for correct routing of inside
wire. Dress wire behind chassis and run

to right side of TB-l.

4.18 Conceal wiring near telephone. If this is
not possible, use approved moulding or

tubing. If moulding or tubing is not used, GS-type
wire must be taped with friction tape. JKT wire
need not be taped.

4.19 Locate any terminating apparatus, such as
protectors, connecting blocks, etc, where

they will be inaccessible to person using coin
telephone.

COIN RECEPTACLE (CASH BOX)

4.20 The .IA-type. coin telephone is equipped
with a IB coin receptacle. If a greater

capacity is desired, a lC coin receptacle can be
installed as follows:

(1) Remove 2A (cash compartment) door.

(2) Remove IB coin receptacle.

(3) Remove false floor from bottom of cash
compartment.

• Brake spot weld at left front tab.

• Pry with large screwdriver or equivalent.

(4) Install Ie coin receptacle.

(5) Install 2A (cash compartment) door.

INSTRUCTION CARDS

4.21 Instruction cards are not furnished and must
be procured locally

4.22 To install card:

• Push up with fingers (Fig. 12)

• Snap card in place

• Ensure that card is seated properly in slot

4.23 To remove card:

• Push up with fingers

ISS 2, SECTION 506-326-200

Fig. 12-lnstalling Instruction Card (Typical)

• Pry bottom out with small screwdriver or
equivalent

4.24 A gummed OUT-OF-SERVICE sticker (Form
E-49I4) is available.

• Place over coin slot

• Available in books of five.

.NUMBER CARD (1 A2 ONILY)

4.25 The number card shall be furnished locally.

4.26 The P-21F947 card holder bracket, P-21F948
window and two hex nuts (Fig. 13) are

packaged separately and shipped in the cash
compartment.
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4.27 Install number card as follows:

(a) Remove dial housing (see 5.11).

(b) Insert P-21F948 window in faceplate from
rear (Fig. 14).

(c) Insert number card in window (Fig. 15).

(d) Secure window and number card using the
P-21F947 card holder bracket and two hex

nuts (Fig. 16).

(e) Install dial housing.

After installation has been cOlnpleted,
refer to Section 506:-326-500 and verify
if the coin telephone is operating
correctly .•

5. MAINTENANCE

5.01 Maintenance of the t1A-type. coin telephone
is limited to cleaning switch hook, clearing

of foreign objects from coin chute, and replacement
of the following components:

• G3P-52 handset

• 8E dial (lA1)

• t35G3A dial (lA2).

• IB Coin receptacle rail

• P-83B752 (lA1) or tP-:26E153 (lA2). dial
and housing assembly

• P-90C800 (lA1) or tP-91C600 (lA2). cover
unit assembly

• P-15E730 return chute assembly

• P-15E718 coin relay and hopper assembly

• P-15E687 coin relay assembly

• P-15E428 coin chute-totalizer assembly

• P-24E342 coin chute assembly

• P-15E579 totalizer assembly

• P-21F546 coin return assembly

Page 12

• P-I5E437 chassis unit assembly

• C4A ringer

• Instruction cards

• 303K Mercury relay

• 654B Transmitter

5.02 Refer to Part 4 of this section for the
removal and replacement of cover unit

assembly, coin chute-totalizer assembly, and chassis
assembly.

COIN RELAY

5.03 To remove coin relay:

(1) Disconnect black and yellow leads.

(2) Remove two screws on top front of coin
relay (Fig. 17).

(3) Remove two hex head screws on sides of
coin relay.

(4) Check that hopper trigger (Fig. 18) is in
horizontal (up) position and pull off coin

relay. Take care not to damage hopper trigger.

P-21 F947 CARD
HOLDER 8RACKET~~,/

4. Fig. 13-Number Card and Associated Parts (1 A2)
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Fig. 14-Window Installed in Faceplate (1 A2) ..J Fig. 15-Number Card Installed in Window (1 A2) ~
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Fig. 16-Card Holder Bracket Installed (1 A2) ~

Fig. 17-Coin Relay and I~eturn Chute

Page 14

Fig. 18-Coin Relay

5.04 To replace coin relay:

(1) Move vane on hopper to left or collect
position.

(2) With hopper trigger in nonoperated position
(up), move relay into position until trigger

enters T-shaped slot in hopper and trap lever
tab just enters opening in selector card.

(3) Press down slightly on ear on left side of
selector card and manually move armature

forward to its operated position. Hold armature
in this position.

(4) Move coin relay forward until square stem
on vane enters hole in cam and mounting

screw holes line up.



"roie: Do not attempt to install if
trigger support bracket (Fig. 17) is so distorted
that mounting holes do not engage bosses on
hopper.
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(4) Install coin return assembly locking screw.
Tighten screw only enough to hold return

assembly in place. Further tightening will bend
screw.

(5) Replace return chute assembly (5.06).(;S) Place and tighten evenly two mounting screws
in top of coin and two hex head

mounting screws in each side of (6) coin chute-totalizer assembly (4.04).

(()) I\lake sure that armature, trap, and
vane operate \vithout binding.

(7) Reconnect yellow lead to terminal G and
black lead to terminal 8.

RETURN CHUTE ASSEMBLY

5.05 To remoye return chute assembly:

RINGER

5.09 To remove C4 ringer:

(1) Remove coin chute-totalizer assembly (4.03).

Remove chassis assembly (4.13).

(3) Disconnect four ringer leads-two from TBI
and two from network.

(1) Remove coin chute-totalizer assembly (4.03).

(~) 1,oosen scrl'Vv' on return chute assembly
17).

(~~) Lift assembly up and off.

5.06 To replace return chute
procedure.

, reverse

(4) Remove two ringer mounting screws and lift
ringer off.

.5.10 Replace C4 by procedure,
making sure that locating pin on bottom of

ringer is in on chassis assembly. Make
connections as follows:

COIN RETURN ASSEMBLY

5.07 To remove coin return assembly:

(1) Remove coin chute-totalizer assembly (4.03).

(2) Rernove return chute assembly (5.05).

WIRE COLOR CONNECT TO

BK TB1-T

R 'TB1-R

S-R 'Term. A (Network)

S 'Term. K (Network)

DIAL HOUSING AND DIAL

(3) Remove coin return
(Fig. 17).

locking scre\v
5.11 To remove dial housing:

(4) Insert finger m coin return and tilt top
forward.

(1) Remove four mounting screws in dial housing
(Fig. 19).

(;')) Lift coin return. Pull coin return assembly
out and up.

5.08 To coin return assembly:

(2) Lift dial housing off.

Note: Handset cord will pull through cover
to enable access to dial without disconnecting
cord.

(1) Tilt top of coin return (:1,00'<;;Olue.., toward set.
5.12 To replace dial housing, reverse procedure.

(2) Push coin return into set.
5.13 To remove dial:

(~-3) Push in and down on bottom of coin return
assembly until flush with front of housing. (1) Remove dial housing (5.11).
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(2) Disconnect dial leads from TB2. COIN HOPPER

(3) Loosen two mounting screws on sides of dial
through access holes in dial housing.

5.17 The coin hopper cannot be removed without
removing 2A door and coin receptacle.

(4) Lift dial off. DEFECTIVE COINS

Note: When installing a new 8E dial in the
lAI, remove and discard the dust cover before
installing it in the dial housing.

5.18 When tests indicate foreign objects or
defective coins in coin chute-totalizer

assembly:

5.14 To replace dial, reverse procedure, making
sure that dial is properly se2.ted on four

locating pins. Make connections as follows:

(1) Operate coin release lever in attempt to
clear coins into return chute.

(2) If trouble does not clear

II Remove upper cover assembly

r+ lAl lA2

WIRE COLOR CONNECT TO WIRE I:OLOR CONNECT TO

BL TB2-9 G TB2-4

G TB2-10 W TB2-2
R TB2-5

W TB2-3 R-G TB2-6

W
BK TB2-1

TB2-2 O-BK TB2-11
O-H TB2-12
BL TB2-3
BL··W TB2-7

" Remove coin chute-totalizer assembly (4.03).

.' Swing upper plate assembly open (Fig. 20).

Exercise extreme care when closing
the upper plate assernbly. If the
quarter divider (Fig. 20) gets positioned
differently from the way shown, it
rnay become damaged when the upper
plate assembly is closed.

• Remove any foreign objects or stuck coins.

HANDSET

5.15 To remove handset:

(1) Disconnect handset leads from TB2.

Remove totalizer from coin chute only
when necessary to clear objects that
cannot be dislodged from lower portion
of coin chute.

Exercise care wIlen rem (wing or
replacing totalizer from coin chute to
prevent darnage to totalizer coin
arms. Do not at tempt to make any
adjustments to the totalizer other
than set ting the initial charge rate
(see note in 4.12).

from armored

(2) Loosen cord stay sermv (Fig. IH).

(4) Pu 11 cord out fron t of cover.

(i3) Hemove serew and cord
cord.

5.16 To handset. reverse procedure. Make
connections as follows;

• Check for foreign rnatt?rial on com chute

WIRE COLOR

R
BK

W

W

CONNECT TO

TB2-3

TB2-5

TB2-7

TB2-8

(:3) If no foreign objects are found and coins
will not pass through chute, replace coin

chute assembly.

Note: In early models, the quarter keeper,
located in the coin chute, may become loose
and not permit the quarter to pass. Do not
attempt to repair this in the field.
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Fig. 19-Cover Unit Assembly (Typical)

(4) Install coin chute-totalizer assembly in housing
(4.04).

(5) Coin chute should be tested by depositing
coins with cover unit assembly both off and

on housing.

ELECTRICAL TROUBLES

5.19 If electrical troubles are indicated refer to
Section 506-326-400 (Connections) or Section

506-326-500 (Tests).
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COIN RELEASE
MECHANISM

Fig. 20-Coin Chute Assembly

CLEANING

5.20 ·When necessary, the surface of the coin
telephone may be cleaned with KS-7860

petroleum spirits or a suitable liquid wax such as
Johnson's No. 7700 cleaning and polishing wax
emulsion.

Warning: }(S-7860 petroleu1n spirits is
highly flammable. Use safety precautions
while it is being used.
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BELL SYSTEM PRACTICES SECTION 506-326-400
Issue 3, May 1968

AT&TCo Standard

COIN TELEPHONES-l A- AND 2A-TYPE

CC)NNECTIONS

1. GENERAL

1.01 This section is reissued to add information
for 2Al and 2A2 coin telephones.

This reissue does not change any
circuit connections.

1.02 Fig. 1 shows connections for lA2 or 2A2
com telephone.

1.03 Fig. 2 shows connections for lAl or 2Al
coin telephone.

American Telephone and Telegraph Company, 1968

Printed in U.S.A. Page 1
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CHASSIS ASSEMBLY
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SECTION 506·326·400
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BEll SYSTEM PRACTICES
Plant Series

COIN TELEPHC-NE-l A- AND 2A-TYPE

OPERATION TESTS AND TROUBLE ANAILYSIS

SECTION 506-326-500
Issue 3, June 1968

AT&TCo Standard

1. GENERAL C. Dial Tone Test

1.01 'Chis section provides operation tests which
should normally be performed at completion

of installation.

1.02 This section is reissued to add information
on 2A 1 and 2A2 coin telephones, and to

change title.

D. Totalizer Operation (Off-Hook)

E. Coin Tone Signaling

F. Coin ReleUile iHechanism

2. APPARATUS REC~UIRED

1.03 Refer to Section 50G-82G-200 for installation
and. maintenance of lA-type coin telephones. (a) PUC Cord

tHefer to Section 506-:328-200 for installation and
maintenance of coin telephones .•

(b) 101113 Test Set or equivalent
1.04 ()peration tests covered are:

A. Totalizer and Coin Relay Operation
(On-Hook)

B. ('oin Relay Bias Margin Test

3. PREPARATION

(c) Coins: 1 penny, 2 UH.,a,-,...,

(d) 14613 Bias Margin Gauge

1 dime, 2 quarters

STEP

Tests A, B, C, 0, and E

ACTION VERIFICATION

Invert handset on switch hook (Fig. 1) (l A-type
only).

Note: Prevents armored cord from pushing
handset off switch hook when cover is removed.

2 Remove cover unit assembly (LA-type) tor
open door and. faceplate assernbly (2A-type).
and remove plug PI.
Place cover unit assembly (lA-type) on a firm
leve I surface.

;~ Connect PllC eord between plug PI and jaek
,J 1 of chassis assern bly .

( Arner\ean Telephone and Telegraph Compan~', 1%/01

Pr intl'din l:. S.A. Page 1



SECTION 506·326·500

4. METHOD

STEP ACTION VERIFICATION

A. Totalizer and Coin R:elay Operation (On-Hook)

4

5

Deposit quarter in coin chute.

Repeat Step 4 using a dime and then a nickel.

Totalizer operates and then steps back to home
position.
Coin relay refunds eoin.

Note: If coin is not refunded, repeat with
a second quarter before assuming failure.
Cam shaft could be in such position initially
that no response would be obtained from CO.

Same as Step 4.

B. Coin Relay Bias Margin Te!st

Note:
to

Make this tc~st when coin relay fails
or in the wrong direction.

4 Remove coin relay dust cover.

5 Remove handset, call test desk and request a
bias test. (Use central office test
circuit where

G Slip 14(iB bias margin gauge (Fig. 2) over left
pole piece ex tension arm from left side of
coin relay (Fig. 8).

7 ~C;UL,c;.;)L deskman to perform operation appearing
in the lower left corner of gauge.

Relay operates to accomplish what is indicated
in lower left corner of gauge.

8 Reverse the 14GB :bias margin gauge by
turning it around on the same pole
extension arm,

Repeat Step 7.

10 Remove 14()B gauge.

11 I-fang up handset (inverted on lA-type).

C. Dial Tone Test

4 Remove com rcla,V dust cover.

;) Remove handset.

Page 2
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STEP

6

7

ACTION

Operate hopper trigger.

Dial any digit but "0" or "1".

ISS 3, SECTION 506-326-500

VERIFICJ~TION

Dial tone heard.

Dial tone should not break.

8 Hang up handset (inverted on lA-type).

D. Totalizer Operation (Off-Hook)

Note: Totalizer set for an initial rate of 10
cents.

4 Remove handset.

5

6

7

8

Deposit nickel in coin chute.

Deposit second nickel.

Dial any digit but "0" or "I".

Hang up handset (inverted on lA-type).

Totalizer cam rotates 1 step.
No dial tone.

Totalizer cam rotates an additional step and
then steps back to home position.
Dial tone is heard.

Dial tone is broken.

Coin relay refunds coins.

9 Remove handset.

10

11

Deposit dime in coin chute.

Repeat Steps 7 and 8.

Totalizer cam rotates 2 steps and then steps
back to home position.
Dial tone is heard.

Same as Steps 7 and 8.

12 Remove handset.

13

14

Deposit quarter in coin chute.

Repeat Steps 7 and 8.

Totalizer cam rotates 5 steps and then steps
back to howe position.
Dial tone is heard.

Same as Steps 7 and 8.

E. Coin Tone Signaling

4 Connect leads of 1011B test set to tip and
ring terminals on TBl.

5 Place TALK-MONITOR switch of test set in
MONITOR position.

6 Remove handset.

Page 3



SECTION 506-326-500

STEP ACTION VERIFICATION

7

8

9

Deposit dime m coin chute.

Dial any digit but "0" or "1" with coin
telephone dial.

While monitoring with test set, deposit nickel
in coin chute.

Dial tone is heard in coin telephone handset.

Note: Beeps should not be heard in handset
of coin telephone.

Dial tone breaks.

One beep heard in test set.

Note: Prior to hearing beep, passage of coin
down chute is heard in test set.

10 Deposit dime m com chute. Two
Step 9)

heard in test set. (See Note In

11

12

Deposit quarter in coin chute.

Hang up handset (inverted on lA-type).

Five rapid beeps heard m test set. (See
Note in Step 9)

Coin relay refunds all coms.

13 Disconnect 10llB test set.

14 Replace coin relay dust cover.

15 Check ringer for maximum volume position
of gong.

16 Remove PllC cord.
Replace plug PI into jack Jl.
Replace cover unit assembly (lA-type), tor
close door (2A-type) .•

17 Replace handset properly on switch hook.

18 Dial the dial test number and verify all
frequencies and amplitudes (lA2 and 2A2).

19 Call local operator, have station called, and
verify that coin telephone is working correctly.

F. Coin Release Mechanism

1 Deposit penny.

5. TROUBLE ANALYSIS

2 Depress coin return lever. Penny drops into coin return.

5.02 Refer to Table A for trouble analysis for
the coin telephone.

5.01 On trouble reports of coins collected or
returned in error, try to obtain area code

and telephone number of called party to facilitate
tracing trouble in central office.

Page 4



Fig. 1-Cover Unit With Handset Inverted (Typical

of 1A-Type)

Fig. 2-1468 Bias Margin Gauge

1553, SECTION 506-326-500

SIDE VIEW

BACK VIEW

Fig. 3-Bias Margin Gauge in Position for Collect

Test
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SECTION 506-326-500

TABLE A

TROUBLE ANALYSIS
(INITIAL RATE SET FOR 10 CENTS)

COIN

* TELEPHONE
TELEPHONE SET STEP lAl lA2

CONDITION FAILURE NO. AND AND POSSI8LE CAUSE REMEDIAL ACTION
2Al 2A2

1 • • Tip and rim!; reversed
Reconnect as required

2 • • Plugs Pl. & P2 reversed

3 • • Central office overload Wait, then repeat test
Switchhook transfer Clean contacts

4 • • contacts SH1(NC) and Replace dial and housing
SH3(NC) not making assembly

Handset 5 • • Coin· relay contact Clea: ~(mt.}l~t."

On-Hook HT 1 not making npnl}l~p co' relay

(inverted No Readoutt 6 • • Defective totalizer

on lA-type) 7 • • Defective coin relay

Deposit 8 • Defectlve ch::tssis wiring Replace•
Quarter 9

Defective wiring in dial defective• • and housing assembly apparatus
10 • • Defective A relay
11 • • Defective handset
12 • Defecti ve dial

Handset Switch hook tran8fer Clean contacts
On-Hook 13 • • contacts SH3(NC) Replace dial and
(inverted

No Readout t
not making honsing assemblv

on lA-type) Defective wiring in dial Replace dial and
14 • •Deposit and housing assembly housing assemblv

Nickel 1.5 • • Central office overload \Vait, then repeat test

Handset
16

Switch hook contacts Replace dial and housing
On-Hook • • SH2 or SH4 not breaking assemblv
(inverted No Refund 17 • • Defective totalizer Replace totalizer
on lA-type)

18 • • Central office o\·rerload Wait, then ~peat testNickel
Deposited, 19

Defective CO coin
Refer to test center• •,Readout OK trunk

20
T1 contacts remain

Replace totalizer• • latched after refund
21 • • Initial rate set for 5 cents Reset totalizer rate

Handset Readout Switch hook transfer
Replace dial and

Off-Hook obtained, 22 • • contacts SH3(NC)
Deposit Dial Tone not breaking

housing assembly
~~

Nickel is Heard 23 • • Defective chassis wiring Replace chassis assembly

24 • • Defective wiring in dial Replace dial and
and housing; assembly housing; assembly

Switch hook transfer Clean contaets
Handset 2.5 • • contacts SH3(NO) or Replace dial and
Off-Hook S1I2(NO) not making housing assembly --
Initial rate No Readoutt

26
Totalizer set for more

Heset totalizer rate
(10 cents) • • than initial rate
Deposited

27
Defective dial Replace dial and

• • and housing assembly housing assembly-
Page 6



TABLE A (Cont)

TROUBLE ANALYSIS
(INITIAL RATE SET FOR 10 CENTS)

ISS 3, SECTION 506-326-500

COIN

* TELEP'HONE
TELEPHONE SET STEP 'l,fl' , 'lA:Z

CONDITION FAILURE NO.
~~p

AND POSSIBLE CAUSE REMEDIAL ACTION2A2

Switch hook transfer Clean contacts
28 • • contacts SHI (NO) not He'place dial

making housing assembly
, Rotary--cHa:r off-norma:f'----

~. -~.._.
RepTacedlalandNo dial tone 29 • contacts not breaking hn!1Q1n.g l=l-::-::pmhly(or reduced

dial tone 30 • • Defective totalizer
level in 1A2

...... ,

~ti ('h!'l>:!>:!;-:: 19• •
and 2A2) di II Replace

32 • • and lOUS 19 !'l-::<::!pmhly defective,----,...•...., .-. apparatus• • ~ect h:1n rl ~P.t,
"._.•. -,._-.....-

Handset 34 • -Defective d tl
'-'- ..• .w _."'."._,.,-,,-"' .. ______,n_•.•_._

Off-Hook, Switch hook contacts Clean contacts
Initial Rate 35 • • SH2 and SH4 not Rf:ml:H'p di J md
Deposited, Coins return making ho~sing assemblyafter readout 1·_·.. . ... _-Readout OK with 36 • Open dialno

dial tone 37 • • Defectlve-'cllassis iring.. ----- f..--

Def, :ti di II38 • • and housing assembly....- ~..._.

TotiiHzertran'sfer Replace
Totalizer steps 39 • • contacts T2 (NC) defective
continuously not m!'l"k-il1er apparatus
(may give f-----

Defenlve ('hl=l!'(~i!'( :ringbursts of 40 • •
~."~~-~.~-

Delenlve di Jtone) 41 • • and housing assembly
Totalizer contacts Tl Replace totalizer

42 • • not latching
l-------,..~.,_.____.__...

Cannot • Defective dial
Handset

break
44 Defective ('hl=l!'(Qi~ mgdial tone • •

Off-Hook Defectivewiring' . d II
ReplaceDial Tone 45 • • and housing assembly

OK 46 Defective handset- - ...- -- defective• apparatus--1----..
C' return
when dial is 47 • • Defective dial
operated

Handset
Off-Hook,
Hopper
Trigger

Totalizer transferTripped by
Dial toneHand, Dial 48 • • contacts Tl (NO) Replace totalizer

Tone Ob- broken not making
tained, Dialed
One Digit
Other than
"0" or "1"
Handset Totalizer transfer contacts
Off-Hook, No dial tone 49 • • T2 (NC) not making
Initial Rate and

Totalizer steps through
Replace totalizer

Deposited, no refund 50 • • rate positionReadout OK zero
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SECTION 506-326-500

TABLE A (Cont)

TROUBLE ANALYSIIS
(INITIAL RATE SET FOR 1iD CENTS)

COIN

* TelEPHONE
TELEPHONE SET STEP -TAl· ---rAr

CONDITION FAILURE NO, AND AND POSSIBLE CAUSE REMEDIAL ACTION
2Al 2A2

Handset
Off-Hook,
H.eadout OK, No Sidetone 51 • • Open tmnsmittrr Hl'pl:ll'(1 h:wdsrt
Dial Tone
OK,
Hefllnd OK

Operator )J' Readout,~ 0

On Linc, Operator
52 DdedivC'

Deposit Cannot TIear • • .\ ITlay Hqlb('(' .\ rel:I)'

Nickel Coin Tone

HC'ar ('oin
Tonps In ,1):3 • • Dpfec1i \'(' c1wssis Hrpl:HT ch'Js~is as:·wmbly
lnndseq

Ko Coin ToLdizpr tran:-;fer cont:l('1 s HC'pblcl'tohlJizer
TOllcs ;)·1 .. • S1 (;\C) not Tn:.1 kinp;
Heard by

Operator Operator -,; • • T)"j'( \'(1 !ll or R '»I:H'(' ell
On Line,

1----.---.---- ___". ,~_._••".~.~___n ...__ ._,___· _______ ~. ~,~,___

Dime Tones TotalizPl' trall:-:fer ('orlt:lds
Deposit

Too Fast
56 • • CS (NC) not makin~

Additional
Coins 57 .. • CS cam nol 11tmg

To M '1' )t 11 no1 Hepber jntnlizer
Coin TOB(~s 58 • • properly '1'2 (XC)

not lakinQ;

Quarter Tones
59

Totalizer transfer ennt:lets
• •Too Slow CS (:\C) not breaking

* Steps should be taken :in seqm'IlCc. Possible cau:-:c assunw:') that preceding tc'sts han' bern mrt.
t Readout refers to operation of totalizer and generation of beeps by coin Si.Q;lhtl oscillator.
t A slight tone may be heard on long loop8 but may not be fl, fftilul'e.
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BE LL SYSTEM PRACTICES
Plant Series

COIN COLLECTORS - PC)STPAY

SECTION 508-410..403
Is.ue 4, July I 198.

ATlcTCo Standard

CON)

t
BK) f:i T (R)

-

210G,H; 212G,H; 193GN, HN; AND 1~~8GN, HN

CONNECTIONS

1I0NAL
TRANSMITTERS

Fig. 1 - Circuit Diagram of 2~OG, H; 2120, H; 193GN, HN; and 1980N, HN
Coin Collectors for Connection with 68SA Network..ty,pe Subllcrib.r Set

© American Telephone and Telegraph Company, 19164
Printed in U. S. A.
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BELL SYSTEM PRACTICES
Plant Series

1. GENERAL

~~DDENDUM 462-070-016
Issue 1, November 1967

AT&TCo Standard

CLEARANCES FOR DROP WIRE IN THIE

MEDIUM LOADING AREA

1.003 Add the .following paragraph:

1.001 This addendum supplements Section
462-070·016, Issue 1.

1.002 This addendum is issued to add a paragraph
to Part 1 regarding the placing of aerial

drop wire over swimming pools.

1.08 Clearances over publilc and private swimming
pools are not covered !by the National Electrical

Safety Code. However, for reasons of safety,
sanitation, and appearance, aerial drop wire crossings
over swimming pools should be avoided.

© American Telephone and Telegraph Company, 1964
© American Telephone and Telegraph Company. 1967

Printed in U.S.A.
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BELL SYSTEM PRACTICES
Plant Series

SECTION 462-070-016
Issue 1, March, 1964

AT&TCo Standard

CLEARANCES FOR DROP WIRE IN THIE

MEDIUM LOADING AREA

Note." Table may be used with normal or
minimum sags.

130w145 95 195-220 95
146-160 90 221-245 90
161-180 85 246w270 85
181-200 80 271-300 80
201-225 75
226-250 70
251-275 65
276-300 60

1.05 When the 50-foot criterion applies (dis-
tance A in Fig. 1), this may also permit a

reduced clearance. (See Part 2B of this section.)
Also, it will usually be possible to base the height
of attachment on something less than 100% of
mid-span sag. This is also true when the distance
from the pole is 75 feet froin the pole, but the
saving in height of attaehment is considerably
less. The following table shows the approximate
percentage of mid-span sag occurring at distances
of 50 and 75 feet from the pole for Span lengths
up to 300 feet.

quate ground clearances at standard 60° F condi
tions, it is necessary to provide extra clearance
when wire is placed during cold weather (freez
ing or below). The amount of increase required is
the difference between the 60° F stringing sag
and the cold weather stringing sag. No increase is
required for temperatures above 32° F, however.

1.04 When drop wire sags exceed about two or
three feet, it will generally be quite advan

tageous to locate poles or other points of support
so as to avoid having the middle of the span occur
above the traveled part of the road, alley, or
driveway. This will frequently be the case when
the pole is within SO or even 75 feet of the far
edge of the road, alley, or driveway (distance
"A'" in Fig. 1.)

POLE 75 FEET FROM FAR EDGE

SPAN LENGTH PER CENT OF
(FEET) MID-SPAN SAG

POLE SO FEET FROM FAR EDGE

SPAN LENGTH PER CENT OF
(FEET) ~~

1.03 Drop wire tends to elongate as the tem-
perature rises and contracts as the tem

perature falls. Wire placed during cold weather
will, therefore, always have a greater sag during
warm weather. In order to avoid having inade-

1. GENERAL

CONTENTS PAGE

1. GENERAL

2. CLEARANCES ABOVE GROUND OR RAILS 2

(A) USING NORMAL SAGS . 3

(8) USING MINIMUM SAGS. 7

3. CLEARANCES CROSSING BELOW POWER
WIRES AND CABLES 8

4. MISCELLANEOUS CLEARANCES . 9

1.02 Drop wire strung to minimum sags in the
medium loading area will generally expe

rience some permanent stretch as a result of ice
loading. "Construction" values of clearances
therefore generally contain an allowance for the
amount of extra sag which will be introduced by
permanent stretch. Maintenance values of clear
ances should exist after wire has been through
one or more cycles of storm loading and the tem
perature returns to 60° F. Drop wire strung to
normal sags will not undergo any permanent
stretching, however, unless the storm loading is
quite severe. "Construction" and maintenance
values of ground clearances are the same when
normal stringing sags are used. Drop wire sags
are shown in Section 462-400-200.

1.01 This section contains the recommended
clearances for drop wire installed in the

medium loading area. The values specified meet
(and in some cases exceed) the requirements of
the National Electrical Safety Code (Sixth Edi
tion). They apply under conditions of 60° F with
no wind or ice loading.

© American Telephone and Telegraph Company, 1964
Printed in U. S. A. Page 1



SECTION 462·070-01'

EDGE OF TRAVELLED
PART OF ROAD, ALLEY ETC.

I

Fig. 1

Example: A 200-foot span crosses a driveway.
One of the crossing polE!s will be within 50 feet of
the far edge of the driveway and on ground which
is two feet higher mid-span sag with normal
stringing tension is 7 feet. At 50 feet from the
pole, the sag will be 80 per cent of mid-span sag
or about 5 feet 7 inches. In order to obtain a
clearance of 10 feet over the driveway, the height
of attachment must be 10 feet minus two feet,
plus 5 feet 7 inches or 13 feet 7 inches. Height of
attachment may be determined by the B Drop
Wire rule when minimum sags are used.

1.06 Clearance requirements for drop wire over-
hanging the traveled part of roads vary

somewhat with the degree of overhang involved.
(See tables in Part 2 and Fig, 4.) Eliminating or
reducing road overhang will frequently permit
smaller ground clearances.

1.07 Clearances shown in this section should be
used unless the work order or local re

quirements call for other values. The former may
occur when engineering forces recognize factors
not allowed for in this section or because of local

Page 2

regulations, ordinances, etc. Clearances for span
lengths, voltages and conditions not covered in
this section are an engineering responsibility and
will be shown on the work order or detail plans.

2. CLEARANCES ABOVE GROUND OR RAILS

2.01 The designation "No Overhang - Back of
Obst." in the tables that follow means that

the pole line is located in back of a fence, ditch,
embankment, etc, so that the ground beneath the
line can ordinarily be traveled by pedestrians
only. The designation "No Overhang Not Back
of Obst." means that the line is not back of such
obstruction and does not overhang the normally
traveled part of the road. This category is meant
to include ground not ordinarily traveled but
which can be reached by vehicles. If farm
machinery is likely to pass under the line, pro
vide sufficient clearance so that the wire will be
two feet above the highest part of such machinery
or the load it will carry. If minimum sags are
used and the span length exceeds 170 feet, pro
vide an extra 6 inches initial clearance.



SITUATION

ISS 1, SECTION 462-070-016

TABLE 1 - CLIEARANCES ABOVE GROUND OR RAILS (AT 60° F}
A. Span Lengths of 2,50 Feet or Less Using Normal Sags

CLEARANCE (CONSTRUCTION OR MAINTENANCE)

FT. IN. REMARKS

Crossing Above:

Railroad Tracks
Generally
Special Case

(See Fig. 3)
Public Roads

Generally
At Edge

Public Alley
Resid. Driveways
Flat Roof Bldgs.
Peak Roof Bldgs.,

Billboards
Neon Signs
Waterways

27-0 Must be supported on 6M strand
25-0 for spans over 125 feet.

18~0

16-0 See Fig. 2
15-0
10~0

8-0

2-0
4~0

Must be shown on detail plans.

Running Along:

Public Roads with
Maj or Overhang
Minor Overhang

Urban
Rural (Lt. Traffic)

No Overhang
Back of Obst.
Not Back of Obst.

Public Alleys

18-0

18~0

14-0

8-0
13-0
15-0

See Fig. 4
See Fig. 4

See Fig. 5, Par. 2.01
See Fig. 6, Par. 2.01

8

16 FT MINIMUM
(alGOe F

A

18 FT MINIMUM
60° F

EDGE OF TRAVELED WAY

~-R-E-SI-DE-N-TI-:-:AL---Il----;;-S:;;TR::-::E-:::ET::--~ ---fl~.:,,~. ~~::i~7171f2fii11J.§

I

l
Fig. 2

Page 3



SECTION 462-070-016

WIRE CROSSING RAILROAD TRACKS - SPECIAL CASE

l ,.,~.

25 FT MIN
@600 F

TEL. DROP
WIRE

~
NOTE: 27 FT REQUIR:ED,
FOR WIRE IF CONTACT
WIRE IS NOT PRESENt:

CONTACT WIRE ($)
FOR TROLLEY OR
TRACKLESS TROLLEY

Fig. 3

/ /:i/
,/ //

/\--~ TELEPHONE WIRE

---~//>;/
,/ ~ MAJOR OVERHANG

~ IF "A" IS OVER 6 FEET
MINOR OVERHANG
IF "A" IS LESS THAN
6 FEET.

LIMITS OF
ORDINARILY TRA.VELLED

PA.RT OF ROACI

~~

t~
Fig. 4
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ISS 11, SECTION 462~070~O 16

RUNNING ALONG PUBLIC ROADS· BACK OF DITCHES ETC.

~

POLES IN BACK OF
DRAINAGE DITCH, EMBANKMENT
FENCE ETC. (IN GENERAL
ACCESSIBLE TO PEDESTRIANS

ONLY)\J~, '

.' /

SEE TABLES

Fig. 5

RUNNING ALONG, BUT NOT OVERHANGING PUBLIC ROADS

, ,

, I

I I

TELEPHONE
WIRE

J!QI
OVERHANGING
TRAVELLED
PART OF ROAD

Fig. 6

POLES NOT
BACK OF DRAINAGE
DITCH, EMBANKMENT
FENCE ETC.
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SECTION 462-070-016

2. CLEAIIlANCES ABOVE GROUND OR RAILS (AT 60° F)

B. SI,an Lengths of 250 Feet or Less Using Minimum Sags

CONSTRUCTION MAINTENANCE

110-LESS 171-200 201-225 226-250 170-LESS 171-200 201-225 226-250
SITUATION REF. -ft. in. ft. in. ft. in. f:t. in. ft. in. ft. in. ft. in. ft. in.

Crossing Above:
Railroad Tracks

Generally -- 27-0 Must be supp. on 6M (27-0) Must be supp. on 6M
Special Case Fig. 3 25-0 strand for spans (25-0) strand for spans

over 125 feet.. over 125 feet.

Public Roads
Generally# 18-0 18-6 19-0 19-5 (18-0) (18-2) (18-7) (19-0)
Pole not over 50 ft.

from far edge# Fig. 1 18-0 18-3 18-3 18-3 (18-0) (18-0) (18-0) (18-0)

Public Alleys
Generally 15-0 15-6 16-0 16-5 (15-0) (15-2) (15-7) (16-0)
Pole not over 50 ft.

from far edge Fig. 1 15-0 15-3 15-3 15-3 (15-0) (15-0) (15-0) (15-0)

Resid. Driveways
Generally - 10-0 10-6 11-0 11-5 (10-0) (10-2) (10-7) (11-0)
Pole not over 50 ft.

from far edge Fig. 1 10-0 10-3 10-3 10-3 (l0-0) (l0-0) (10-0) (l0-0)

Flat Roof Bldgs. 8-0 8-4 8-5 8-5 (8-0) (8-0) (8-0) (8-0)

Peak Roof Bldgs.,
Billboards 2-0 2-2 2-3 2-3 (2··0) (2-0) (2-0) (2-0)

Neon Signs 4-0 4-4 4-5 4-5 (4,·0) (4-0) (4-0) (4-0)

Waterways Must be shown on detail plans Must be shown on detail plans.

Running Along:
Public Roads

Maj or Overhang Fig. 4 18-0 18-6 19-0 19-5 (18··0) (18-2) (18-7) (19-0)

Minor Overhang Fig. 4
Urban - 18-0 18-4 18-5 18-5 (18-0) (18-0) (18-0) (18-0 )
Rural (Lt. Traffic) -- 14-0 14-4 14-5 14-5 (14··0) (14-0) (14-0) (14-0)

Overhang
Back of Obst. Fig. 5 8-0 8-4 8-5 8-5 (8-0) (8-0) (8-0) (8-0)
Nat Back of Obst" Fig. 6 13-0 13-4 13-5 13-5 (13-0) (13-0) (13-0) (13-0)

Public Alleys 15-0 15-4 15-5 15-5 (15-0) (15-0) (15-0) (15-0)

# For service drops over residential streets, these clearances may be reduced 2 feet at the edge of
the road if required clearance is obtained at the center of the road (see Fig. 2).
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ISS 1, SECTION 462-070-016

2. CLEARANCES ABOVE GROUND OR RAILS (ContinUE!d)

B. Span Lengths of 251·300 Feet Using Minimum SaSJs

CONSTRUCTION MAINTENANCE

251·275 276·300

II 251.?75 =1 276·300
SITUATION REF. ft. in. ft. in. ft. In. ft. in.

Crossing Above:
Railroad Tracks

Generally Not recommended for thesespan lengths
Special Case Fig. 3

Public Roads
Generally# - 19-9 20-0 (19-3) (19-6)
Pole not over 50 feet

from far edge# Fig. 1 18-3 18-3 (18-0) (18-0)

Public Alleys
Generally - 16-9 17-0 (16-3) (16-6)
Pole not over 50 feet

from far edge Fig. 1 15-3 15-3 (15-0) (15-0)

Resid. Driveways
Generally 11-9 1~-0 (11-3) (11-6)
Pole not over 50 feet

from far edge Fig. 1 10-3 10-3 (l0-0) (10-0)

Flat Roof Bldgs. 8-6 8-6 (8-0) (8-0)

Peak Roof Bldgs.,
Billboards 2-3 ~-3 (~-O ) (2-0)

Neon Signs 4-5 4-5 (4-0) (4-0)

Waterways To be shown on detail plans.

Running Along:
Public Roads

Maj or Overhang Fig. 4 19-9 20-0 (19-3 ) (19-6)
---

Minor Overhang Fig. 4
Urban 18-9 19-0 (18-3) (18-6 )
Rural (Lt. Traffic) 14-9 15-0 (14-3 ) (15-6)

No Overhang
Back of Obst. Fig. 5 8-6 8-6 (8-0) (8-0)
Nat Back of Obst. Fig. 6 13-6 13-6 (13-0) (13-0)

Public Alleys - 15-9 16-0 (15-3) (15-6)-
# For service drops over residential streets, these clearances may be

reduced two feet at the edge of the road if required clearance is
obtained at the center of the road (see Fig. 2).
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SECTION 462-070-016

3. CLEARANCES CROSSING BELOW POWER WIRES AND CABLES

Drop Wire Strung to lNormal or Minimum Sags

CONSTRUCTIONl CLEARANCES
FOR POWER SPAN LENGTHS OF:

150-LESS 151·200 201.250

KINO OF POWER FACILITY ft. in. ft. in. ft. in.

300 Volts:! or Less
Service Wires or Cables 2-0 2-6 3-0
Line Wires ~ Generally 2-0 2-6 3-0

If within 6 feet of telephone pole:', 4-0 4-6 5-0
(See Section 620-210-012)

301-750 Volts:! Phase Wires 4-0 4-6 5-0

751-8700 Volts:!
Phase Wires Generally 4-0 4-6 5-0
If within 6 feet of telephone poleH

(See Section 620-210-012) 6-0 6-6 7-0

8701-50,000 Volts:.! ~ Phase Wires 6-0 6-6 7-0
If near telephone pole, see Section 620-210-012

Grounded Neutrals -- Systems of:
Up to 22,000 Volts to Ground 2-0 2-6 3-0

Over 22,000 Volts to Ground Same as Associated Phase Wires.

Other Neutrals Same as Associated Phase Wires.

Grounded Metal Sheath Cables, Any Cables Lashed
To Grounded Strand Any Voltage 2-0 2-0 2-0

Spacer CableH

300 Volts:! or Less ~ Generally 2-0 2-0 2-0
If within 6 feet of telephone polea 4-0 4-0 4-0

301-750 Volts:! 4-0 4-0 4-0

751-8700 Volts:! - Generally 4-0 4-0 4-0
If within 6 feet of telephone pole3 6-0 6-0 6-0

8701-50,.000 Volts 2 6-0 6-0 6-0-
1. Maintenance clearances for all span lengths up to 250 feet are the same as construction

clearances for span lengths of 150 feet and less.

2. Voltage to ground if power circuit is effectively grounded; voltage between wires if not.

3. Illustrated in Section 620-216-013.

4. Every effort should be made to avoid these situations and establish a common crossing pole
instead.
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4. MISCELLANEOUS CLEARANCES

ISS 1, SECTION 462-070-016

-
Drop Wire Above:

Power service drops or power line wires of 300 volts or less, foreign guys, foreign communications
facilities, trolley span wires.

rlr:AC'lu.Jrtc IN FEET, INCHES
SPAN LENGTH OF

NORMAl. SAGS MINIMUM SAGS
DROP WIRE (Ft.)

CONST. and MTCE. CONST. MTCE.

170-1e88 2-0 2-0 (2-0)
171-200 2-0 2-4 (2-0)
201-250 2-0 2-5 (2-0)

Trolley Contact Wires of 750 Volts Less

170-1ess* 4-0 4-0 (4-0)
161-200* 4-0 4-4 (4-0 )
201-250* 4-0 4-5 (4-0)

Drop Wire Below:

Foreign Guys, Communications Cablest
Any span length 2-0 2-0 (2-0)

Neon Signs
Any span length 4-0 4-0 (4-0)

Drop Wire Alongside:

Neon Signs
Any span length 2-0 2-0 (2-0)

* Place wire guard at point of crossing.

t Span length of foreign cable not over 250 feet.

9 Pages
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BELL SYSTEM PRACTICES
Plelnt Series

1. GENERAL

~'DDENDUM 462-070-017
Issue 1, December 1967

AT&TCo Standard

CLEARANCES FOR DROP WIRE IN THE

HEAVY LOADING AREA

1.003 Add the following paragraph:

1.001 This addendum supplements Section
462-070-017, Issue 1.

1.002 This addendum is issued to add a paragraph
to Part 1 regarding the placing of aerial

drop wire over swimming pools.

1.08 Clearances over public and private swimming
pools are not covered by the National Electrical

Safety Code. However, for reasons of safety,
sanitation, and appearance, aerial drop wire crossings
over swimming pools should be avoided.

© American Telephone and Telegraph Company, 1964

© American Telephone and Telegraph. Company, 1967

Printed in U.S.A.
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BELL SYSTEM PRACTICES
Plant Series

SECTION 462-070-017
Issue 1, March, 1964

AT&TCo Standard

CLEARANCES FOR DROP WIRE IN T.-IE

HEAVY LOADING AREA

CONTENTS PAGE

1. GENERAL.

2. CLEARANCES ABOVE GROUND OR RAILS 2

(A) USING NORMAL SAGS . 3

(B) USING MINIMUM SAGS. 8

3. CLEARANCES CROSSING BELOW POWER
WIRES AND CABLES 10

4. MISCELLANEOUS CLEARANCES. 11

is required when placing drop wire if the tem
perature is above 3:2°F, however. Drop wire sags
are shown in Section 462-400-200.

1.04 Clearance requirements for drop wire over-
hanging the travelled part of roads vary

somewhat with the degree of overhang involved.
(See tables under Part :2A, 2B of this section
and Fig. 3). Eliminating or reducing road over
hang will frequently permit smaller ground
clearances.

Note: Table may be used with normal or
minimurn sags.

130-145 95 195-220 95
146-160 90 221-245 90
161-180 85 246-270 85
181-200 80 271-300 80
201-225 7S
226-250 70
251-275 65
276-300 60

1.05 When drop wire sags exceed about two or
three feet, it will generally be quite ad

vantageous to locate poles so as to avoid having
the middle of the crossing span occur above the
travelled part of the road, alley, or driveway.
This will frequently be the case when the pole is
within 50 or even 7'5 feet of the far edge of the
road, alley or driveway, (distance "A" in Fig. 1).

1.06 When the 50-foot criterion applies, this
may permit a reduced clearance above the

road, alley, or driveway. (See Part 2 of this sec
tion.) Also, it will usually be feasible to base the
height of attachment on something less than
100 per cent of the midspan sag. This is also true
when the distance from the pole is 75 feet, but
the saving in height of attachment is considerably
less. The following table shows the percentage of
midspan sag existing at distances of 50 and
75 feet from the pole for span lengths up to
300 feet.

1. GENERAL

1.01 This section contains the recommended
clearances for drop wire installed in 'the

heavy loading area. The values specified meet
(and in some cases exceed) the requirements of
the National Electrical Safety Code (Sixth Edi
tion). They apply under conditions of 60°F with
no wind or ice loading.

1.02 Drop wire placed in the heavy loading area
will generally experience some permanent

stretch as a result of ice loading. "Construction"
values of clearances therefore generally contain
an allowance for extra sag which will be intro
duced by this permanent stretch. "Maintenance"
values of clearances should exist after the wire
has been through one or more cycles of storm
loading and the temperature returns to 60°F.

1.03 Drop wire tends to elongate as the tem-
perature rises and contracts as the tem

perature falls. Wire placed during cold weather
will, therefore, always have a greater sag in
warm weather even if no permanent stretch is
involved. In order to avoid having inadequate
ground clearances at 60°F, it is necessary to
provide extra clearance when wire is placed dur
ing cold weather (freezing or below). The amount
of extra clearance required is the difference
between the 60°F stringing sag and the cold
weather stringing sag. No increase in clearance

POLE 50 FEET FROM FAR EDGE
SPAN LENGTH PER CENT OF

(FEET) MIDSPA~~ SAG

POLE 75 FEET FROM FAR EDGE

SPAN LENGTH PER CENT OF
(FEET) MIDSPAN SAG

© American Telephone and Telegraph Company, 1964
Printed in U. S. A. Paae 1



SECTION 462-070-017

-----,---~-----,l----_._-~----

\
EDGE OF TRAVELLED
PART OF ROAD, ALLEY ETC.

I---------+O--J,t.---------""""-----
REDUCED CLEARANCE APPLIES
IF "A" IS NOT OVER 50 FT.

Fig. 1

Example: A 200-foot span crosses a driveway.
One of the crossing poles will be within 50 feet
of the far edge of the driveway. Normal midspan
sag will be 7 feet. At 50 feet from the pole, the
sag will be 80 per cent of midspan sag or about
5 feet 7 inches. In order to provide a clearance
of 11 feet 8 inches, the minimum height of pole
attachment would be 11 feet 8 inches plus 5 feet
7 inches or 17 feet 3 inches (assuming no differ
ence in ground elevation). (Use the B drop wire
rule when minimum sags are employed.)

1.07 Clearances shown in this section should be
used unless the work order or local re

quirements calls for other values. This may
occur when engineering forces recognize factors
not allowed for in this section or because of local
ordinances, etc. Clearances for span lengths,
voltages and other conditions not covered in this
section are an engineering responsibility and will
be shown on the work order or detail plans.

Page 2

2. CLEARANCES ABOVE GROUND OR RAILS

2.01 The designation "No Overhang Back of
Obst." in the tables that follow means that

the pole line is located back of a fence, ditch,
embankment, etc., so that the ground beneath the
line can ordinarily be travelled by pedestrians
only. The designation "No Overhang~ Not Back
of Obst." means that the line is not back of such
obstruction and does not overhang the normally
travelled part of the road. This category is also
meant to include ground not ordinarily travelled
but which can be reached by vehicles. If farm
machinery is likely to pass under the line, provide
sufficient clearance so that the wire will be 2 feet
above the highest part of such machinery or the
load it will carry. Initial clearance at 60°F should
be increased by the difference between construc
tion and maintenance clearance shown in the
table for road crossings of the same length.



ISS; 1, SECTION 462~070~017

CLEARANCES ABOVE GROUND OR RAILS (at 6CIOF)
A. USING NORMAL SAGS

Span Lengths of 175 Feet and Less

CONSTRUCTION MAINTENANCE-75~LESS 76.100 101·125 126-150 151·175 125·LESS 126.150 151·175
SITUATION REF. ft. in. ft. in. ft. in. ft. in. ft. in. ft. ir,. ft. i~. ft. in.

Crossing Above:
Railroad Tracks

Generally - 27-0 27-3 25-0t 25-0t 25~Ot (27-0) t 25~Ot 25~Ot

Special Case Fig. 2 25-0 25-3 25-0t 25~Ot 25-0t (25~0) t 25~Ot 25-0t

Public Roads
Generally# - 18-0 18-3 18-6 19~3 20-2 (18-0) (l8~5) (19-0)
Pole not over 50 ft

from far edge# Fig. 1 18~0 18-3 18~6 18-11 19-3 (18-0) (18~1) (18-3)

Public Alleys
Generally 15-0 15-3 15-6 16-3 17-2 (15-0 ) (15-5 ) (16-0)
Pole not over 50 ft.

from far edge Fig. 1 15-0 15-3 15-6 15-11 16-3 (15-0) (15-1) (15-3)

Resid. Driveways
Generally - 10-0 10-3 10-6 11-3 12-2 (10-0) (10-5) (11~0)

Pole not over 50 ft.
from far edge Fig. 1 10-0 10-3 10-6 10-11 11-3 (10-0) (10-1) (10-3)

Flat Roof Bldgs. - 8-0 8-3 8-6 8-10 9-2 (8-0) (8-0) (8-0)

Peak Roof Bldgs.,
Billboards - 2-0 2-2 2-3 2-5 2-7 (2-0) (2-0) (2-0)

Neon Signs - 4-0 4-3 4-6 4-10 4-10 (4-0) (4-0) (4-0)

Waterways - Must be shown on detail plans.
Running Along:
Public Roads
Major Overhang Fig. 3 18-0 18-3 18-6 19-3 20-2 (18-0) (18-5) (19-0)

Minor Overhang Fig. 3
Urban - 18-0 18-3 18-6 18-10 19-2 (18-0) (18-0) (18-0)
Rural (Lt. Traffic) 14-0 14-3 14-6 14-10 15-2 (14-0) (14-0) (14-0)

No Overhang
Back of Obst. Fig. 5 8-0 8-3 8-6 8-10 9-2 (8-0) (8-0) (8-0)
Not back of Obst. Fig. 6 13-0 18-3 13-6 13-10 14-2 (13-0) (13-0) (13-0)

Public Alleys - 15-0 15-3 15-6 15-10 16-2 (15-0) (15-0) (15-0)-# For Service drops, over residential streets, these clearances may be reduced 2 feet at the edge of
the road if required clearance is obtained at the center of the road. See Fig. 4.

t Must be supported on 6M strand for spans over 100 feet; clearance of 25 feet permitted when
supported on strand.
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SECTION 462-070-017

WIRE CROSSING RAILROAD TRACKS· SPECIAL CASE

Page 4

NOTE: 27 FT REQUIRED,
FOR WIRE IF CONTACT
WIRE IS NOT PRESEI:iL

CONTACT WIRE (S)
FOR TROLLEY OR
TRACKLESS TROLLEY

L1MIITS OF
ORDIHARIL'l' TRAVELLED

PART OF ROAD

~~
-}::/

o
""o0:::

fig. 2

Fig. 3

/

MAJOR OVERHANG
IF "A" IS OVER 6 FEET
MINOR OVERHANG
IF "A" IS LESS THAN
6 FEET.



ISS 'I , SECTION 462-07()..017

EDGE OF TRAVELED WAY

A

18 FT MINIMUM
@ 600 F

// TEL. SERVICE DROP

RESI LiEKTI AL

B

16 FT MINIMUM
@60° F

Fig. 4

RUNNING ALONG PUBLIC ROADS - BACK OF DITCHES ETC

Fig. 5
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SECTION 462-070-017

RUNNING ALONG, BUT NOT OVERHANGING PUBLIC ROADS
<NOT BACK OF OBSTRUCTION>

, i

POLES NOT
BACK OF DRAINAGE
DITCH, EMBANKMENT
FENCE ETC.

TELEPHONE
WIRE OR
CABLE ----.--
NOT
OVERHANGING
TRAVELLED
PART OF ROAD

Fig. 6

Page 6
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ISS 1, SECTION 462-070..017

2. CLEARANCES ABOVE GROUND OR RAILS (at (>O°F)

A. USING NORMAL SAGS (Cont.)

Span Lengths of 176-~l50 FeElt

CONSTRUCTION MAINTENANCE
-----,

176-200 201·225 226-250 176,-200 201-225 226-250
SITUATION REF. ft. in. ft. in. ft. in. ft. in. ft. in. ft. in.-

Crossing Above:
Railroad Tracks

Generally - Nat recommended for these span lengths.
Special Case Fig. 2 Nat recommended for these span lengths.

Public Roads
Generally# - 21-3 22-4 23-5 (1'9-9) (20-6) (21-3)
Pole not over 50 feet

from far edge# Fig. 1 19-8 20-1 20-5 (18-7) (18-10) (19-0)

Public Alleys
Generally 18-3 19-4 20-5 (16-9) (17-6) (18-3)
Pole not over 50 feet

from far edge Fig. 1 16-8 17-1 17-5 (15-7) (15-10) (16-0)

Resid. Driveways
Generally 13-3 14-4 15-5 (11-9) (12-6) (13:.3)
Pole not over 50 feet

from far edge Fig. 1 11-8 12-1 12-5 (10-7) (10-10) (11-0)

Flat Roof Bldgs. - 9-6 9-10 10-2 (8-0) (8-0) (8-0)

Peak Roof Bldgs.,
Billboards - 2-9 2-11 3-1 (2-0) (2-0) (2-0)

Neon Signs - 4-10 4-11 5-1 (4-0) (4-0) (4-0)

Waterways - Must be shown on detail plans.

Running Along:
Public Roads
Major Overhang Fig. 3 21-3 22-4 23-5 (19-9) (20-6) (21-3)

Minor Overhang Fig. 3
Urban - 19-9 20-4 20-11 (18-3) (18-6) (18-9)
Rural (Lt. Traffic) - 15-9 16-4 16-11 (14-3) (14-6) (14-9)

No Overhang
Back of Obst. Fig. 5 9-6, 9-10 10-2 (8-0) (8-0) (8-0)
Not back of Obst. Fig. 6 14-6 14-10 15-2 (13-0) (13-0) (13-0)

Public Alleys 16-9 17-4 17-11 (15-3 ) (15-6) (15-9)-
# For service drops, these clearances may be reduced 2 feet at the edge of the road, if the required

clearance is obtained at the center of the road. See Fig. 4.
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SECTION 462-070-017

2. CLEARANCES ABOVE GROUND OR RAILS (at 60°F)

B. USING MINIMUM SAGS

Span Lengths of 1SO Feet and less

CONSTRUCTION MAINTENANCE

75·LESS 76.100 101·125 126·150 l00·LESS 101.125 126·150
SITUATION REF. ft. in. ft. in. ft. in. ft. in. ft. in. ft. in. ft. in.

Crossing Above:
Rai Iroad Tracks

Generally - 27-3 27-6 25-0t 25-0t (27-0) 25-0t 25-0t
Special Case Fig. 2 25-3 25-6 25-0t 25-0t (25-0) 25-0t 25-0t

Public Roads
Generally# - 18-3 18-6 19-5 20-8 (18-0) (18-7) (19-4)
Pole not over 50 feet

from far edge# Fig. 1 18-3 18-6 19-3 20-1 (18-0) (18-5) (18-10)

Public Alleys
Generally - 15-3 15-6 16-5 17-8 (15-0) (15-7) (16-4)
Pole not over 50 feet

from far edge Fig. 1 15-3 15-6 16-3 17-1 (15-0) (15-5) (15-10)

Resid. Driveways
Generally - 10-3 10-6 11-5 12-8 (10-0) (10-7) (11-4)
Pole not over 50 feE!t

from far edge Fig. 1 10-3 10-6 11-3 12-1 (10-0) (10-5) (10-10)

Flat Roof Bldgs. - 8-3 8-6 8-10 9-4 (8-0) (8-0) (8-0)

Peak Roof Bldgs.,
Billboards - 2-2 2-3 2-5 2-8 (2-0) (2-0) (2-0)

Neon Signs - 4-3 4-6 4-6 4-8 (4-0) (4-0) (4-0)
Waterways - Must be shown on detail plans.
Running Along:
Public Roads
Maj or Overhang Fig. 3 18-3 18-6 19-5 20-8 (18-0) (18-7) (19-4)
Minor Overhang Fig. 3

Urban 18-3 18-6 18-10 19-4 (18-0) (18-0) (18-0)
Rural (Lt. Traffic) - 14-3 14-6 14-10 15-4 (14-0) (14-0) (14-0)

No Overhang
Back of Obst. Fig,5 8-3 8-6 8-10 9-4 (8-0) (8-0) (8-0)
Not Back of Obst. Fig,6 13-3 13-6 13-10 14-4 (13-0) (13-0) (13-0)

Public Alleys 15-3 15-6 15-10 16-4 (15-0) (15-0) (15-0)'

t Must be supported on 6M strand for spans over 100 ft.
# For Service drops, over residential streets, these clearances may be reduced 2 feet at the edge of

the road if required clearance is obtained at the center of the road. See Fig. 4.
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ISS 1, SECTION 462-070..017

2. CLEARANCES ABOVE GROUND OR RAILS (at 60°F)

B. USING MINIMUM SAGS (Cont.)

Span Lengths of 151-200 Feet

CONSTRUCTION MAINTE:NANCE

151-175 176-200 1510·175 176-200
SITUATION REF. ft. in. ft. in. ft. in. ft. in.

Crossing Above:
Railroad Tracks

Generally -- Nat recommended for these span lengths
Special ·Case Fig. 2 Not recommended for these span lengths

Public Roads
Generally# -- 22-0 23-5 (20-0) (20-5)
Pole not over 50 feet

from far edge# Fig. 1 20-9 21-4 (19-1) (19-1)

Public Alleys
Generally - 19-0 20-5 (17'-0) (17-5)
Pole not over 50 feet
from far edge Fig. 1 17-9 18-4 (16-1) (16-1)

Resid. Driveways
Generally 14-0 15-5 (12-0) (12-5)
Pole not over 50 feet
from far edge Fig. 1 12-9 13-4 (11-1) (11-1)

1-

Flat Roof Bldgs. - 10-0 11-0 (8-0) (8-0)

Peak Roof Bldgs.,
Billboards 3-0 3-6 (2-0) (2-0)

Neon Signs - 5-0 5-5 (4-0)

Waterways - Must be shown on detail plans

Running Along:
Public Roads
Maj or Overhang Fig. 3 22-0 23-5 (20-0) (20-5)

Minor Overhang Fig. 3
Urban 20-0 21-3 (18-0) (18-3)
Rural (Lt. Traffic) - 16-0 17-3 (14-0)

I

(14-3)

No Overhang
Back of Obst. Fig. 5 10-0 11-0 (8-0) (8-0)
Nat Back of Obst. Fig. 6 15-0 16-0 (13-0) (13-0)

Public Alleys -- 17-0 18-3 (15-0) (15-3)

# For service drops, over residential streets, these clearances may be reduced
2 feet at the edge of the road if required clearance is obtained at the cen
ter. See Fig. 4.
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SECTION 462-070-017

3. CLEARANCES CROSSING BELOW POWER WIRES AND CABLES

Drop Wire Strung to Normal or Minimum Sags

CONSTRUCTION! CLEARANCES

I:OR POWER SPAN LENGTHS OF:

10O·LESS 101·150 151.175
KIND OF POWER FACILITY ft. in. ft. in. ft. in.

300 Volts2 or less
Service Wires or Cables 2-0 2-6 2-9
Line Wires - Generally 2~0 2-6 2-9

If within 6 feet of telephone pole3 4-0 4-6 4-9
(See Section 620-210-012)

301-750 Volts 2 Phase \Vires 4-0 4-6 4-9

751-8700 Volts2 Phase Wires Generally 4-0 4-6 4-9
If within 6 feet of telephone pole3 6-0 6-6 6-9

8701-50,000 Volts2 -- Phase Wires - Generally 6-0 6-6 6-9
If near telephone pole see Section 620-210-012

Grounded Neutrals - Systems of:
Up to 22,000 Volts to ground 2-0 2-6 2-9

Over 22,000 Volts to ground Same as Associated
Phase Wires.

Other Neutrals Same as Associated
Phase Wires.

Grounded Metal Sheath Cables or Any Cable
Lashed to Grounded Strand Any Voltage 2-0 2-0 2-0

Spacer Cables4

300 Volts2 or Less Generally 2·-0 2-0 2-0
If within 6 feet of telephone poleS 4-0 4-0 4-0

301-750 Volts 2 4··0 4-0 4-0
751-8700 Volts2 - Generally 4··0 4-0 4-0

If within 6 feet of telephone pole3 6-0 6-0 6-0
8701-50,000 Volts 2 6-0 6-0 6-0

If near telephone pole see Section 620-210-01:2

1. Maintenance clearances for span lengths of 101 to 175 feet are the same as con
struction clearances for span lengths of 100 feet and less.

2. Voltage to ground if power circuit is effectively grounded; voltage between
wires if not.

3. Every effort should be made to avoid these situations and establish a common
pole crossil'1g instead.

4. Illustrated in Seetion 620-216-013.
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4. MISCELLANEOUS CLEARANCES

ISS 'I, SECTION 462-070-017

Drop Wire Above:

Power service drops or power line wires of 300 volts or less, foreign guys, for-
eign communications facilities, trolley span wires.

Span Length of CLEARANCES IN FEET, INCHES

Drop Wire (Ft.) NORMAL SAGS MINIMUM SAGS

CONST. MTCE. CaNST. MTCE.

75-less 2-0 (2-0) 2-3 (2-0)
76-100 2-3 (2-0) 2-6 (2-0)

101-125 2-6 (2-0) 2-10 (2-0)
126-150 2-10 (2-0) 3-4 (2-0)
151-175 3-2 (2-0) 4-0 (2-0)

Trolley Contact Wires 750 Volts - Less

75-less* 4-0 (4-0) 4-3 (4-0)
76-100* 4-3 (4-0) 4-6 (4-0)

101-125* 4-6 (4-0) 4-10 (4-0)
126-150* 4-10 (4-0) 5-4 (4-0)
151-175* 5-2 (4-0) 6-0 (4-0)

Drop Wire Below:

Foreign Guys, Communications Cablest
Any span length 2-0 (2-0) 2-0 (2-0)

Neon Signs
Any span length 4-0 (4-0) 4-0 (4-0)

Drop Wire Alongside:

Neon Signs
Any span length 2-0 (2-0) 2-0 (2-0)

* Place wire guard at point of crossing.
t Span length of foreign cable not over 175 feet.
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BELL SYSTEM PRACTICES
Plant Series

IDROP AND BLOCK WIRIING;

DROPS FROM OPEN AND RURAL, WIRE LINES

SECTION 462·240·200
Issue 3, May, 1963

AT&TCo Standard

1. GENERAL

1.01 This section covers methods of bridling to
open wire.

1.02 This information was formerly covered in
Section 625-240-200 (G32.129.1) which is

canceled.

1.03 Fuseless protectors for stations will be
specified by service orders or other local

instructions.

2. DISTRIBUTING DROPS FROM OPEIN WIRE LINES

2.01 Distribute drops from a drive hook in the
pole if climbing space, j oint use, and

ground clearances permit, and there is adequate
clearance between the drops and existing or
future open wires. Otherwise distribute drops
from crossarms as outlined in 2.02.

2.02 Distribute drops from crossarms as
follows:

(a) Crossarms Other Than DE Type: Dis-
tribute from a drop wire hook where not

more than two drops will be run from the same
point on the crossarm. Distribute from a guard
arm hook where more than two drops will be
run. Not more than five drops shall be attached
to one guard arm hook.

(b) DE Crossarm: Distribute drops from drop
wire hooks attached to the sides of the

crossarm.

3. INSTALLING DROP WIRE AND GUARD ARM HOOKS
ON CROSSARMS

3.01 Attach drop wire hook to crossarm with a
1-1/2 inch No. 18 RH galvanized wood

screw. On a crossarm equipped with insulator
pins, center the hook on side of crossarm and
between pins as covered in 4.10 or closer to the
pole if adequate clearances can be obtained and
climbing space is not obstructed. On a crossarm
on which the open wires are terminated on dead
end brackets, locate the hook midway between

the two onter bracket positions and 1-1/8 inches
above bottom of crossarm. Shift location of hook
as necessary to avoid checks or cracks in cross
arm. Drill lead hole for the No. 18 wood screw
with an 11/64-inch drill point.

3.02 Place guard arm hook in a 9/16- or 5/8-
inch clearance hole drilled in the side of

the crossarm (3-1/4 inches thick). Center the hole
between top and bottom of the arm and between
pins or closer to the pole if adequate clearances
can be obtained and climbing space is not
obstructed.

4. WIRING AT CROSSARMS AND POLES

General

4.01 Terminate parallel drop wire at a 101B
wire terminal and run twisted pair wire

between the terminal and the open wire. Follow
this method when making new installations, re
installations, rearrangements, and repairs.

4.02 If the drop is run with HD wire, the 101B
wire terminal is not required, as this wire

may be connected directly to the open wire.

4.03 Locate the 101B terminal on pole side of
crossarm with lowE!r edge 3/4 inch above

bottom of crossarm. Locate the first terminal to
be placed between the first and second wires from
the pole so that it will be readily accessible. Spac~
additional terminals 2-1/2 inches apart on DE
crossarms and 3-1/2 inches apart on other
crossarms.

Note: To avoid splicing out parallel drop
wires in:!;talled prior to placing the 101B
terminal or to comply with distances speci
fied in Part 7, the terminal may be located
between any pin positions.

4.04 The binding posts of the 101B terminal
will accommodate three parallel drop

wires and the bridle wire to the open wire. (The
superseded lOlA terminal will accommodate one
less parallel drop wire.) Section 462-240-120
covers lOlA and lOlB wire terminals.

© American Telephone and Telegraph Company, 1963
Printed in U. S. A. Page 1



SECTION 462·240·200

Drop Wire Hook attached to
crossarm 1V2 in. #18 RH
Galv. Wood

{ SI"k wi"

Drop wire to clear
existing or future end wile
placed on crossarm below

Twisted Pair Wire between 1018
terminal and open wire,

See 501 for

Insulation of
wire Into terminel,

4.05 Terminate twisted pair wire under the bot
tom washers on the binding posts, and the

first parallel drop wire between the second and
third washers and so on.

4.06 If four drop wires are to be bridged to the
same open wire, install two IOIE terminals

and bridle from each terminal to separate bridg
ing sleeves or bridging connectors spaced approx
imately 2 inches apart on the open wire.

4.07 Install 5/8-inch drive rings on underside
of crossarm near the point where the drop

is attached and at points where wires extend to
the open wire at the lOlB terminals. Install addi
tional rings as required to limit ring spacings to
approximately 20 inches.

4.08 Use B bridle wire for bridling between
lOIE terminals and open wire except where

the use of D or E block wire is specified as in
Part 7 or by local instructions. Use bridging
sleeves or bridging connectors for connection to
open wire.

1016 Wire Terminal. Attach
with two I in, #10 RH Galv,

Screws

DrIVe
face
of

wire

4.10 The wiring arrangement on crossarms
equipped with insulator pins is illustrated

in Fig. 1, 2, and 3.

Crossarms Equipped with Insulator Pins

4.09 At double crossarms equipped with insu-
lator pins follow the general wiring

method specified for single crossarms, locating
the lOlB terminal preferably on the side of the
crossarm toward the bridging sleeves or bridging
connectors. Locate the wire run on the underside
of the same crossarm.

Pair Wire betw~~f1

terminal and open

Drop Wire Hook attached
to crossarm with 11/2 in,
/t 18 R, H, Galv, Wood Screw

in, Drive Rings

Pair Wire between
1018 terminal and open wire

Fig. 1 - Where Drop Wire Is Distributed from
Crossarms Ot'her than DE Type

Fig. 2 - Where Drop Wire Is Distributed from
a Higher Crossarm on a Pol,e

Fig. 3 - Where Drop Wire Is Distributed
-from a Pole
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4.11 Crossarms Equipped with Deadend
Brackets (Fig. 4).

1018 Wire Terminal. Attach with two
1 in. '10 Galli, Wood Screws

I
Twisted Pair Wire between "

1018 terminal and
open wire,

\Ii,

Drop Wire
'II to building,

Drop WireHook' attached \
with IV2 In. *18 RH Galv,
Wood Screw. )

Fig. 4 - Wiring Arrangement on DE Crossarm~i

Not Having Back Braces

ISS ~J, SECTION 462·24()'200

NO,18RH

Y"s In, Drive Ring

Fig. 6 - For More ~han Two Drops Use a 104B
Wire Terminal Mounted on Pole
6 Inches Below Arm

4.13 At double crossarms equipped with dead-
end brackets, follow the general wiring

method shown in Fig. 4, llocating the lOlB ter
minal on the outer side of the crossarm not
equipped with deadend brackets. Locate the wire
run on the underside of the same crossarm.

Poles Equipped with Woodelll Pole Brackets

4.14 The wiring arrangements on line poles
equipped with wooden pole brackets are

illustrated in Fig~ 7 and 8.

/// 5/8 In. Drive ,

// Rings [1 6
Drop Wire Hook
attached With W2lnNo18 Drive Hook on field or rood
RH. Galv Wood Screws Side when distributing

drop from pole

U

1018 Wire Terminal.
Attach with two 1 in.
110 RH Galv. Wood
screws.~

\1\
, ,'I';II'riil Drive Hook.

, :;1 0'0' Wire 10 ";Id;og.,
i" m""'" .",

,I-Slack wire in a smooth curve.

I; 'I :1_% in, Drive Ring, Place additional
I[ rings approx. 2 ft. apart If

terminal is located higher or
~wer than shown.

Fig. 5 - For Not More than Two Drops Use 101 B
Wire Terminals Placed 0111 Line Wire
Side of Crossarm

Fig. 7 - Where Pole Brl~cketl Are Located
on Oppel.ite Sicle. of Pole
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SECTION 462-24D-200

/1 (1

1018 Wire Terminal.-'/
Attach with two 1 in,
#10 RH Gal"" Wood Screws,

Twisted Pair Wire

~~~;~-

% in, Drive Ring additional
rings approx, 2 ft. apart if
terminal is locatled higher or
lower than shown,

5. C:ONNECTING TWISTED PAIR WIRE TO OPEN WIRE

5.01 In general, connect twisted pair wire to
open wire attached to glass insulators or

deadend brackets as illustrated in Fig. 10, 11,
and 12. As an alternate, bridging connectors may
be used in lieu of bridging sleeves. However, in
localities where corrosion of the bridle wire
occurs adj acent to the bridging connector, con
nect to open wire as covered in 5.02 or 5.03
depending on the severity of corrosion.

Fig. 8 Where Pol,e Brackets Are Located
on Same Side of Pole

4.15 Poles Equipped with Deadend Brackets
(Fig. 9)

C Deadend Grockets

~Drive Hook on field or
street side of pole

Twisted
Wire

1018 Wire on same
side as drive hook, Attach
with two I in, NolO RH Golv,
Wood Screws,

Second Wire Terminal

Fig. 9 - Where Lines Arlit Terminated em Deadend
Brackets Attached to Face or flack of a Pole

Pase4

Fig. '10- Where Line Wires Are Tied
to Pin-Type Insulators

DE Crossarm shown
general method where
B,.lckels are Inst~lled on
crC)ssarrns

Bridging

Fig. 11 - Where Line Wires Are Terminated
orl Deadend Brackets

Bridging sleeve /

of double crossarm construction,
the bridging connectors in the

and not between the crossarms,

Fig. 12 - Where Line Wires Are Terminated
on Pin-Type Insulators



5.02 Where corrosion of the bridle wire occurs
between the end of the conductor insula

tion and the bridging connector, provide a bypass
in making the connection to the open wire as cov
ered below. For the more severe corrosive condi
tions, follow the method outlined in 5.03.

(1) Provide a sufficient length of twisted pair
wire to extend from the 101E terminal, to

approximately 8 inches beyond the bridging
connectors.

(2) Remove the insulation for approximately
8 inches from each bridle conductor at the

open wire end.

(3) Thoroughly clean the conductors for ap
proximately 2 inches beyond the end of the

insulation.

(4) Extend bridle wire directly from last drive
ring to bridging connectors without mak

ing any wraps around the line wire.

(5) Connect each conductor at the open wire
by means of a bridging connector installed

with the bolt in a horizontal position and ex
tend the excess length of bare conductor back
on the insulated portion in spiral wraps as
illustrated in Fig. 13 and 14.

5.03 Where exposure conditions are so severe
that the bypass method covered in 5.02

does not provide sufficient permanence because
of rapid corrosion of the spiral wrap, a more dur
able bypass may be provided as follows:

(1) Provide a sufficient length of twisted pair
wire to extend from the lOlB terminal to

the bridging connectors.

(2) Extend bridle wire directly from last drive
ring to bridging connectors without mak

ing any wraps around the line wire, and 'con
nect each conductor to bridging connector
installed with the bolt in a horizontal position.

(3) Starting approximately 4 inches from
bridging connector, make at least four

spiral wraps of a half-length of 19-inch 080 or
104 copper tie wire around each bridle con
ductor in the direction toward the bridgin(l' con-

ISS ~l, SECTION 462·240-200

Fig. 13 - Where Line 'Wires Are Tied to
Pin-Type Insulators

nector. The last wrap shall be close to the end
of the rubber insulation but shall not make
contact with the bare conductor.

(4) Extend tie wire to an additional bridging
connector as illustrated in Fig. 15.

Install bridging connector with bolt '\
in horizontal position and slot \
facing down. I

Extend twisted pair wire from
drive ring to bridging connector without
making wraps around the line wire. Place
additional drive ring On side of crossarm
if necessary to clear any drop spanning
from arm.

Fig. 14 - Where Line Wiires Are Terminated
Il)n Deadend B,racketl
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SECTION 462-24()"200

Twisted Pair Wire

.034H Splice Sleeve
(Block Wire not

Note: 1. Crimp H Splice Sleeve to 0 Block Wire
with Sleeve Pressing Tool, and flatten ridges.

2. Insert .034H Splice Sleeve with 0 Block Wire
in 109 x 109 B Aluminum Bridging Sleeve,

3. Crimp Bridging Sleeve with Q Groove of
QC Nicopress Tool
Do Not Use Sleeve Rolling Tool

Fig. 15 - Tie Wire Extended to Additional
Bridging C:onnedors

Wire Terminal

Ring centered between Line Wires
Block Wire between Wire Terminal

and Line Wire.

Fig. 16 -- B Aluminum Bridging Sleeve

than 2 feet shall be used between the drop wire
and open or rural wire in accordance with the ex
amples in Fig'. 17 through 20. Bridging to 109
size steel wire or 104 size copper steel wire may
be made with bridging connectors or a combina
tion of a 109 by 109B aluminum bridging sleeve
and an 034 H splice sleeve as illustrated in
Fig. 16.

~
Half iength 19 in. 080 or 104
Copper Tie Wire.

Make no less than 4 complet,.
wraps, startmg about 4 in.o from end of insulation.

Last wrap nea r end of'
rubber insulation, but
not in contact with
bare conductor.

5.05 Connect brid Ie wire to tree wire, using one
of the methods covered for bare line wire,

depending on the exposure conditions involved.
Remove sufficient insulation from the tree wire
to permit making the connection as specified for
bare line wire.

5.04 Where corrosion of bridle wire occurs be-
tween end of conductor insulation and a

bridging sleeve, provide a bypass in the manner
described in 5.03 using a bridging connector for
attaching the tie wire to the line wire.

6. INSTALLATION OF WIRE VIBRATION DAMPER

6.01 Install vibration dampers as covered in
Section 623-030-103 where open wires

vibrate to such an extent as to cause breakage of
twisted pair wires at bridging points or to pro
duce a vibration noise at a building to which a
drop wire is attached.

7. BRIDLING WHEN FUSE:LESS PROTEC1'ORS ARE
USED AT STAliON

7.01 Where stations served from open wire or
rural wire will use the fuseless protector,

123A1A, a length of D or E block wire not less Fig. 17 - Open Wire on Crossarm
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ISS :3, SECTION 462·24()..200

Fig. 18 - Open Wire on Brackets, Same Side of Pole

Wire to bUilding

ft. minimum

oBlock Wire between Wire
Terminal and Line Wire

\

Fig. 19 - 0lpen Wire on Brackets

16 in.

Drop Wire to pole attachment \

Note: Bridle C Rural Wire
in similar manner

DBlock Wire from 105 Terminal
to 1018 Wire Terminal

D Vinyl Tope
(5 Wraps

Block Wire between
Wire Terminal and
Line Wire.

Place Drive Ring in
center of Line Wires.

2ft.
minimum

16 in
minimum

Fig, 20 -Illural Wire B, 0, and E
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BELL SYSTEM PRACTICES
Plant Series

SECTION 462-300-205
Issue 3, January 1968

AT&TCo Standard

DROP AND BLOCK WIRING

STRAND ATTACHMEN1'S

1. GENERAL

1.01 This section covers the use of span clamps
for attaching drop wire to suspension strand,

and the methods of running drop wire from span
clamps to poles.

1.02 This section is reissued to include the
description and use of the E Span Clamp

which supersedes the D Span Clamp.

1.03 .The E Span Clamp (Fig. 1) was designed
to be used on suspension strand and the

jacketed strand of self-supporting caple. However,
when the E Span Clamp is used on suspension
strand supporting lashed lead sheath cable, a
B Cable Guard must be placed around the cable
beneath the Span Clamp to proL'ide mechanical
protection from the jaws of the clamp (Fig. 5) .•

Fig. 1-E Span Clamp

USE

1.04 Span Clamps should be used only when it
is impractical to attach the customer's drop

directly from a pole. Some of the conditions which
will necessitate the use of span clamps are:

(a) Right-of-way difficulty in crossing private
property

(b) To avoid trees, clothes lines, and other
obstructions

(c) Where guard arms would otherwise be
necessary to provide pole climbing space

(d) Where a number of attachments to a masonry
building can he avoided.

2. PLACING SPAN CLAMP

2.01 Span clamps are placl~d on suspension strand
as follows (Fig. 2):

• Note: The precautions covered in Section
627-295-500 must be observed when a span
clamp is to be placed by a craftsman working
from a ladder or other strand supported
device .•

(1) Place the clamp on the strand so the hook
will be in a vertical position facing the

building to be served and the open eye of the
hook will face away from the pole to which the
drop wire will be attachl~d.

(2) On lashed cables, position the span clamp
between adjacent wraps of lashing wire so

the wire will not be under the jaws of the clamp.

(3) .On lashed lead sheath cables, place a B
Cable Guard on the cable beneath the span

clamp to protect the sheath from the jaws of
the clamp.•1

(4) Securely tighten the span clamp nut to the
strand.

Note: The possibility that the drop wire
clamp will become dlBtached from the span
clamp is eliminated by placing the span clamp
so the open eye of the clamp is away from
the pole to which the drop is running.

© American Telephone and Telegraph Company, 1968
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SECTION 462-300-205

HOOK FACING BUILDING
TO BE SERVED

Fig. 2-E Span Clamp on Strand

2.02 Where the span clamps are placed on 2.2M
suspension strand which supports lashed or

ring-supported block cable, it will be necessary to
place a serving of 0.045 lashing wire on the strand
before installing the clamp. The wraps should be
spaced about 1/4 inch apart and cover about a
3-inch length of strand. After the clamp is tightened
on the wire-wrapped strand, cut off the excess
length of wire serving which falls outside the ends
of the clamp. On lashed block cable, protect the
cable sheath under thl~ clamp with .a B cable
guard .•

3. RUNNING DROP WIRE FROM SPAN CLAMP TO
POLE

3.01 Do not place more than two drop WIres on
the span clamp.

3.02 Where the distanee between the span clamp
and cable suspension bolt is over 3 feet,

support the drop wire run as shown in Fig. 3
and 4.

3.03 The following procedure should be used to
obtain maximum separation between the

drop wire and the cable (Fig. 3 and 4):

(a) If the open end of the span clamp hook is
.pointing upward, use the upper drop wire

clamp to support the pole span, and the lower
clamp to support the building span.

(b) If the open end of the span clamp hook is
pointing downward, use the upper drop wire

Page 2

clamp to support the building span, and the
lower clamp to support the pole span.

3.04 Where the distance between the span clamp
and cable suspension bolt is 3 feet or less,

support the drop wire span as indicated in Fig. 5
and 6.

",iJARD ARM

NOTES'
I. ATTACH DROP WIRE TO POLE INSTEAD OF GUARD ARM

WHERE REQUIRED GROUND CLEARANCE CAN BE OBTAINED.
2. IF THE SECOND DROP IS TO BE INSTALLED LATER IN

THIS DIRECTION, SAME SPAN CLAMP MAY BE USED.
3. PLACE OPEN EYE OF SPAN CLAMP AWAY FROM POLE.

Figl. 3-Spans to Guard Arm

NOTE:
PLACE OPEN EYE OF SPAN CLAMP AWAY FROM POLE.

Fig. 4-Spans to Drivehook on Pole



NOTES

I. PLACE OPEN EYE Of SPAN CLAMP AWAY fROM POLE.
2. PREfERABLY NOT MORE THAN 20 IN. fROM CABLE

SUSPENSION BOLT. INCRE'lSE TO '3 fT WHERE
NECESSARY TO PROVIDE CLIMBING SPACE OR
CLEARANCE 'fROM TREES.

3. PLACE B CABLE GUARD BETWEEN E SPAN CLAMP AND
LEAD SHEATH CABLE.

THREAD WIRE THROUGH
HOOK Of E SPAN CLAMP
LOCATED AT MIDPOINT OF RUN

E SPAN
CLAMP
(NOTE I)

CABLE
SUSPENSION

BOLT

ISS 3, SECTION 462-300-205

NOTES:

l. PLACE OPEN EYE Of SPAN CLAMP AWAY FROM POLE.
2. PREfERABLY NOT MORE TH~\N 20 IN. fROM CABLE

SUSPENSION BOLT. INCREASE TO :3 FT WHERE
NECESSARY TO PROVIDE CLIMBING SPACE OR
CLEAR,flNCE FROM TREES.

Fig. 5-Span Clamp Within 3 Feet of Cable Suspension
Bolt (Lashed Cable)

Fig. 6-Span C:lamp Within 3: Feet of Cable Suspension
Belt (Ring-Supported Cable)
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BELL SYSTEM PRACTICES
Plant Series

DROP AND BLOCK WIRING

FASTENING AND EQUIPPING FIRST ATTACHMENTS FOR

DROP WIRE RUNS ON BUILDINGS

1. GENERAL

1.001 This Addendum supplements Section
462-350-213.

1.002 This Addendum is being issued to re
vise methods of fastening and equip

ping first attachments to agree With require
ments in Massachusetts.

3. RULES

The following changes apply to Part .3
of the Section.

(a) 3.01(a)(2) - revised

3.01 (a) (2) In states except Massachu-
setts NP J C and E Drop Wires

and B and C Multiple Drop Wires
working out of metal sheath cable
shall be supported on uninsulated
building attachments on all types
of building walls. (Where stat ion
protect ion is required, the B and.
C Mul t iple Drop Wire shall be fullY
protected in accordance with Bell
System Practices and N.E. T.&T. Co.
Addenda covering Station Protec
tion.)

In Massachusetts NP, C and.
E Drop Wire s and Band C Mul

tiple Drop Wires working out of
metal sheath cable shall be sup-
ported on insulated building at
tachments on flammable building
walls. (Where station protection
is required, the Band C Multiple
Drop Wire shall be fullY protected
in accordance with Bell System
Practices and. N.E.T.&T. Co. Ad
denda covering Station Protection.)

ADDIENDUM 462-.350-2l3NE
Issue A, November, 1966
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BELL SYSTEM PRACTICES

Plant Series
SECTION 462·350·213
Issue 2, March, 1964

AT&TCo Standard

DROP Af\JD BLOCK WIRING

FASTENING AND EQUIPPING FIRST ATTACHMENTS OF

DROP WIRE RUNS TO BUILDING

1. GENERAL

1.01 This section specifies:

• The rules to be followed in planning drop
wire runs to buildings

• The methods of fastening and equipping
first attachments

• The fastener to be used on various type sur
faces.

1.02 This section is reissued to:

• Revise format of text

• Revise Tables A, B, C, and D

• Revise Fig. 5 and 7

• Add information on selection of fasteners
and attachments.

1.03 The attachments to be used in any installa-
tion depend on a number of factors, such as:

• Loading areas

• Number of drops to be placed

• Angle at which drop approaches building

• Insulated or noninsulated attachments.

1.04 Drop wire attachments for use on all types
of walls in heavy loading areas are listed

in the section entitled Attaching Devices for Walls
in Heavy Loading Areas.

1.05 Drop wire attachments for use on all types
of walls in medium and light loading areas

are listed in the section entitled Attaching Devices
for Walls in Medium and Light Loading Areas.

1.06 The use of insulated or noninsulated at
tachments is covered in the section entitled

Station Protection Required for Various Condi
tions of Plant and Exposure.

1.07 In order to obtain secure attachments and
to avoid damage to building surfaces it is

essential that the specific instructions covered in
the section entitled Attachments and Fasteners,
Description of Surfaces Encountered, be followed.
Of particular importance are the clearance and
lead holes for fasteners.

l.08 When attaching galvanized attachments on
buildings with aluminum siding in highly

corrosive areas (industrial and marine) observe
the following:

• Apply a coating of KS-14681, List 1 anti
rust compound to the siding at the point of
contact to prevent eorrosive action.

• For method of application refer to division
080.

Caution: It is possibllf! for foreign voltage to
be present on buildilltgs covered with metal
siding. Test siding with B voltage tester be
fore starting any work.

2. RULES

2.01 In planning drop wire runs to buildings ob
serve the following instructions:

(a) Locate the first building attachment so that
the drop span will have the required clear

ance from light or power wires, trolley wires,
other foreign wires, and metallic objects.

(b) Locate the first building attachment so as
to avoid tree interfE~rence, keeping in mind

the future growth of existing trees. It is prefer
able to make a longer wire run on the building
if by so doing the trees can be cleared.

(c) Locate the first building attachment so that
the drop span can be placed with adequate

sag.

(d) Where practical, locate the first building
attachment, when two or more drop wires to

a building are involved, preferably at the same

© American Telephone and Telegraph Company, 1964
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SECTION 462·350·213

point, bearing in mind that the locations of the
initial and subsequent attachments should be
such as to provide satisfactory wire runs in the
span and on the building.

(e) Where practical, locate the first building
attachment so the drop wire will make a

direct vertical run to the last attachment, pro
vided that the drop wire in the span would have
adequate clearance from trees, would not be ob
jectionable if it cr08ses adjacent property, or
would not cross portions of vacant lots on which
buildings are likely to be erectedl.

(f) Where practical, locate the first building
attachment so that ice and snow falling

from the roof will not strike the drop wire. If
the drop wire in the span must pass under the

sloping part of a roof, make the first attach
ment as near the eaves as possible.

(g) Locate the first attachment so that anchors
will not be placed less than 10 inches to a

corner or top of a wall, except in turning cor
ners.

3. tyPICAL FIRST AnACHMENTS TO BUILDINGS
AND STEEL STRUCTURES (Fig. 1 through 9)

3.01 Tables A, B, C, and D list anchoring de
vices of first attachments used on various

surfaces.

3.02 Table E lists equipping information for first
attachmEmts.

Fig. 1 - First Atrtachment, Angle Screw (Drop Wire Run in Horizontal Direction on Building)

Fig. 2 - First A,ttachment, Al1Igle Screw (Drop Wire Run in Vertical Direction on luilding>

Pag.2



CLOSE WIRE CLIP FIRMLY ON WIRE WITH
$IDE CUTTING OR EOUIVALENT PLIERS

BUILDING RUN' ~

Fig. 3 - First Attachment, Drop Wire Hook

LOOP
BEAR

ISS ~!, SECTION 462·3SQ..213

Fig. 4 -'First Attacl~ment, 5 Knob

Fig. 5 - First Attachment, House Bracket (Drop Wire Run in Vertical Directiion on Building)
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WOOD SHINGLE OR CLAPBOARD

S KNOB;\

LOOP OF CLAMP SHALL NOT
BEAR AGAIII$T OROI' WIRE ...

~~).

I IN.

It IN.

Fig. 6 - First House Bracket (Drop Wire
Run in Horizontal Direction on Building)

Page 4

Fig. 7 - First Attachment, Corner Bracket
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·0'1<: J~SOLATOR , '
,SUPPO~TS ARE: EQUIPPED
WITH 10- 24 TAPPED HOLES
FORM BRIDLE RllfGS

Fig. 8 -- First Attachment D or C Insulator Support

~1!'4.XIIN.GAL~ROUND'WA~iHE~ 'AND

..SHAkEPfitOOF t,.OCkWASHElif

'.~JN •• "'18',,"GALVMACH ,SClr«EW
DROP WIRE HOOK

fig. 9·- First Attachment, Sign BrackEtt, 170 Type
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TABLE A

FASTENERS FOR DROP WIRE HOOK

- Fasteners
Wall Type Remarks

Quantity Type

Wood Siding 1
2-in. No. 18 RH Place in studding.
galvanized wood screw

screw
I

Stucco on Wood 1
2-in. No. 18 RH Place screw in studding.

galvanized wood screw

Rigid Composition
1

2-in. No. 18 RH Drill clearance hole to avoid
Shingles galvanized wood screw splitting shingle.

Masonry or
Locate anchor in center of

Substantial Brick 1
5/16-in. by 1-3/4-in. brick.

Veneer*
B drive anchor Second drop wire hook should

be located in separate brick.

Thin Wall Brick Veneer
6-in. No. 18 RH

Pass screw through the seam be-
(Less Than 3-3/4 Inch 1

galvanized wood screw
tween bricks. P~netrate wood

Thickness) backing approximately 1 inch.

5/16-in. by 5-in.
Place 7/16 in. by 2-in. galvan-

Hollow Tile 1 ized square washer between
RH galvanized toggle bolt

wall and drop wire hook.

* Do not use corner or top row of bricks.

TABLE B

fASTENERS FOR SAND T KNOBS

Attach· Fasteners
Wall Type ment i RemarksI

Knob Quantity Type

S 1 2-1/2 in. No. 18 FH
Wood Siding galvanized wood scr€:w

Place screw in studding.
3-1/2 in. No. 18 FH

T 1
galvanized wood screw

S 1
3-in No. 18 FH Use 3-1/2

I If necessaryStucco on Wood galvanized wood screw in.

3-1/2 in. No. 18 FH Use 4-1/2
to penetrate

T 1 studding.
galvanized wood screw in.

S 1
3-1/2 in. No. 18 FH

Rigid Composition galvanized wood screw Drill clearance hole to
Shingles

~,

avoid splitting shingle.4-1/2 in. No. 18 FH
T 1 galvanized wood screw

Thin Wall Brick Veneer S 1
7-in. No. 18 FH Pass screw through the

(Less Than 3-3/4 Inch
galvanized wood screw seam between bricks.

7-in. No. 18 FH Penetrate wood backing
Thickness) T 1

galvanized wood screw approximately 1 inch.

S 1
5/16 in. by 5 in. RH Place flat side of S knob

Hollow Wall galvanized toggle bolt against bolt head.

T 1
5/16 in. by 6 in. FH
galvanized toggle bolt

Page 6



TABLE C

FASTENERS FOR HOUSE BRACII<ETS

ISS 2, SECTION 462·350·213

Wall Type
Fasteners -- Remarks

Quantity Type -
Wood Siding 3 2-in. No. 14 RH

Place screw in studding.galvanizeCl wood screws

Stucco on Wood 3 2-1/2 in. No. 14 RH
Place screw in studding.galvanized wood screws

Rigid Composition
:3

3-in. No. 14 RH Drill clearance hole to avoid
Shingles galvanized wood screws splitting shingle.

Masonry or Substantial
2 5/16 in. by 1-1/4 in.

Brick Veneer B drive anchor

Thin Wall Brick Veneer
6-in. No. 14 RH Pass screw through the seam

(Less Than 3-3/4 Inch :2 . galvanized wood screws between bricks. Penetrate wood
Thickness) backing approximately 1 inch.

Hollow Wall :~
1/4 in. by 3 in. or 4 in.

RH galvanized toggle bolt -
TABLE 0

FASTENERS FOR CORNER BRACKE1'S

-
Fasteners

RemarksWall Type
Qucmtity Type

Wood Siding 2
2-in. No. 14 RH Place screw in studding.
galvanized wood screws

Stucco on Wood 2 2-1/2 in. No. 14 RH Place screiW in studding.galvanized wood screws

Rigid Composition
2

3-in. No. 14 RH Drill clearance hole to avoid
Shingles galvanized wood screws splitting shingle.

Masonry or
5/16 in. by 1-1/4 in.Substantial Brick 2 B drive anchor

Veneer

Thin Wall Brick Veneer 6-in. No. 14 RH Pass screw through the seam
(Less Than 3-3/4 Inch 2 galvanized wood screws

between bricks. Penetrate wood
Thickness) backing approximately 1 inch.

Hollow Wall 2
1/4 in. by 3 in. or 4 in.
RH galvanized toggle bolt -
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TABLE E

EQUIPPING onop WIRE ATTACHMENTS WITH S KNOB, T KNOB, OR DROP WIRE HOOK

Equippecl wnth

Attachments S T
Drop Hardware Remarks

Knob Knob
Wire
Hook

Angle 5/16 in. 1 Place flat side of knob

Screw
Nut furnished against beveled side of

3/8 in. 1 nut.

5/16 in. by 2 in. FH Place flat side of first
1 knob against house

galvanized stove bolt
bracket.

5/16 in. by 3 in. FH Place flat side of second
2* knob against beveled

House
galvanized stove bolt

side of nut.
Bracket 3/8 in. by 3 in. Place flat side of first1 galvanized machine bolt knob against bolt head.

2*
3/8 in. by 5 in. Place flat side of second

galvanized machine bolt knob against nut.

1 5/16 in. by 1 in. FH
Obtained locally.galvanized machine screw

1 5/16 in. by 2 in. FH Place flat side of knob
galvanized stove bolt against corner bracket.

Place flat side of top knob

2*
5/16 in. by 3 in. FH against bolt head and

Corner galvanized stove bolt place nut against flat
Bracket side of lower knob.

1
3/8 in. by 3 in. Place flat side of knob

galvanized machine bolt against bolt head.

1
5/16 in. by 1 in. FH

Obtained locally.galvanized machine screw

D 1 5/16 in. by 2 in. FH
Place flat side of knobgalvanized stove bolt

3/8 in. by 3 in.
against beveled side of

Insulator C 1 nut.
Supports galvanized machine bolt

D 5/16 in. by 1. in. FH
C

1 galvanized machine screw Obtained locally.

Machine screw and lock

Sign Bracket, 5/16 in. by 3/4 in. RH washers furnished. Ob-

170 Type 1
galvanized machine screw tain 7/16 in. by 1 in.

~alvanized round washer
locally.

* Locate one knob above and one knob below bracket.
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4. FIRST ATTACHMENTS ON LC)W BUILDINGS

4.01 Parts 4, 5, and 6 provide information on typical fir~lt attal~hments

on low buildings using house fixtures provided by customers to
obtain necessary ground clearance for drop wire.

4.02 Where house clearance fixtures are required but have not been
provided or where joint use of a fixture is impracticable, refer the

matter to your supervisor.

4.03 Where clearance fixtures are provided but the required mInImum
ground clearance for drops cannot be obtained, refer the matter to

your supervisor.

5. PRECAUTIONS

5.01 Observe the following precautions when planning attachm~mt to a
subscribermowned clearance fixture.

(a) Avoid climbing on roofs of subscriber pre:mises.

(b) Before making attachment, inspect fixtures, but do not make an
attachment if there is any doubt as to the strength or j~rmness

of the fixture.

(c) On joint-use fixtures observe location of the power service drops in
order to avoid body contact. Wear rubber gloves when making

attachment to the fixture. Obtain a separation of at least 1 foot between
telephone and power wires.

6. CLEARANCE FIXTURES AND METHODS OF ATTACHMENT

6.01 Fig. 10 through 15 show types of clearance fixtures commonly
provided by subscribers and the recommended methods of making

drop wire attachment. Where other types of fixtures are provided and
different methods of making drop wire attachments are required, local
instructions should be issued.

Page 9
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POWER WIRes

~
21N. STEEL

....... CO....NDU..tT. PI.p.E
(~ROVlDEO 8V
SUBSCRIBER)

Fig. 10 - Drop Wire Ath'.1ched to Power Fixture

TELEPHONE
DROP WIRE-

I2 IN•• 2 IN•• '8 IN

GALV. STEEL_
ANGLE---------...I

(PROVIDED BY
SU8SCRIBER)

DROP WIRE CLAMP

4 FT. MAX.

Page 10

Fig. 11 - Drol~ Wire Attached to 2-lnch Angle Iron



Fig. 12 - Drop Wire Attached to Roof Anchor Bracket

ISS :Z, SECTION 462·350-213

Fig. 13 - Drop Wire and Power Cable Attached
to Roof Anchclr Bracket
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Fig. 14 - Drop Wire Attalched to Subscriber Pole

Page 12
12 Pages

Fig. 15 -IDrop Wire Attached to 2-lnch by
·4-lnch Wood Beam



BELL SYSTEM PRACTICES
Plant Series

AD~~NDUM 462-350-214NE
Issue A, November, 1966

;L. GENERAL

DROP AND BLOCK WIRING

FASTENING AND EQUIPPING INTERMEDIATE AND LAST

ATTACHMENTS OF DROP AND BLOCK WIRE RUNS ON BUILDINGS

12. LAST ATTACHMENTS

1.001 This Addendum supplements Section
462-350-214.

1.002 This Addendum is being issued to revise
methods of fastening and equipping

intermediate and last attachments to agree
with requirements in Massachusetts.

~. INTERMEDIATR ATTACHMENTS ON BUILDINGS

The following changes apply to Part 5
of the Section.

(a) 5.02 - revised sentence
(b) 5.04 - added paragraph

5.02 Revise second sentence to read:

Drive :rings on wood frame build1:Q.gs in
states except Massachusetts. In Massa

chusetts drop or block wiring shall be sepa
rated from flammable building walls such as
wood, stucco on wood, or metallic siding on
wood and supported by insulated bUilding at
tachments.

5.04 (Added paragraph): In Massachusetts
exposed drop wire runs that require

fused or fuseless protection and are attached
to a flammab.le surfaoe should be supported
With insulated bUildIng attachments.

6, INTERMEDIATE ATTACHMENT INSIDE BUILDINGS

The following change appl ies to Part 6
of the Section.

(a) 6.02 - added paragraph

6.02 (Added paragraph): In Massachusetts
exposed runs that require fused or

fuseless protection and attach to flammable
surfaoes should be supported With insulated
attachments.

The following change applies to Part 12
of the Section.

(a) 12.02 - added paragraph

12.02 (Added paragl"'aph): In Massachusetts
on exposed or unexpc1sed wires that pass

through a flammable surfacl::l, use the C Knob.

13. BUILDING ENTRANCE HO:LES FOR DROP AND
BLOCK WIRES

The follOWing change applies to Part 13
of the Section.

(a) 13.02 - revised sentence

13.02 (Revise the last sentence): In place
of plast ic tube at building entrance

hole on stat ions not requiring fused protec
tion, except in Massachusetts.

page 1





BEll SYSTEM PRACTICES
Plant Series

SECTION 462..350-214
Issue 2, March, 1964

AT&TCo Standard

DROP AND BLOCK WIRING

FASTENING AND EQUIPPING INTERMEDIATE AND L,AST

ATTACHMENTS OF [)ROP AND BLOCK WIRE RUNS ON BUILDINGS

1. GENERAL

1.01 This section specifies:

• The rules to be followed in planning drop
and block wire runs on buildings.

• The methods of fastening a.nd equipping
intermediate and last attachments.

• The methods of running drop and block vvire
on building walls and structures.

• The methods of running drop and block wire
inside of buildings.

1.02 This section is reissued to:

• Revise format of text.

• Revise information on fasteners.

• Revise information on attachments.

1.03 The attachments to be used in any installa
tion depend on a number of factors, such

as:

• Loading areas.

• Number of drops to be placed.

• Type of surface to be attached to.

• Insulated or noninsulated attachments.

1.04 Drop wire attachments for use on all types
of wans in heavy loading areas are listed

in the section entitled Attaching Devices for Walls
in Heavy Loading Areas.

1.05 Drop wire attachments for use on all types
of walls in medium and light loading areas

are listed in the section entitled Attaching Devices
for Walls in Medium and Light Loading Areas.

1.06 The use of insulated or noninsulated at
tachments is covered in the section entitled

Station Protection Required for Various Condi
tions of Plant and Exposure.

1.07 In order to obtain s€~cure attachments and
to avoid damage to building surfaces it is

essential that the specific instructions covered in
the sectiolll entitled Attachments and Fasteners,
Description of Surfaces Encountered, be followed.
Of particular importance ;are the clearance and
lead holes for fasteners.

1.08 Plan the wire run so that the locations of
the point of entrance and the location of the

station protectors, where the latter are required,
will conform to the rules covered in the section
entitled Station Protection, Installation.

1.09 Do not use block wire as any part of the
connection between lexposed plant and the

protectors, except when u:sed as the bridle fuse
wire on stations served from open wire, Crural,
or 19-9auge multiple line wire with a 123AIA pro
tector. Block wire may be used on the station side
of protector.

Caution: It is possible for foreign voltage to
be presel"t· on buildinlrJs covered with metal
sidin". Test Biding wiJ~h B voltage tester be
fore starting any lDork.

2. RULES

2.01 In planning drop and block wire runs on
buildings observe the following instructions:

• Locate the drop or block wire run on the
building with a view to permanency, acces
sibility, and appearance.

• Locate runs preferably on the rear and side
walls of a building.

• Locate the run so as to require the minimum
length of wire and as few turns as practi
able. Keep runs horizontal or vertical.

• Locate horizontal runs above the reach of
the public.

© American Telephone and Telegraph Company, 1964
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SECTION 462*350*214

• Locate vertical runs preferably in the angle
formed by intersecting walls if this would
not increase the length of the run appreci
ably.

3.

(5) Remove strings or other foreign matter
which may detract from wire run appear

ance.

SPACING ()F ATTACHMENTS
• Locate the run so as to avoid light and

power wires and so that it will encounter
a minimum number of other obstructions.

• Avoid runs on tin, sheet metal" or other
materials requiring frequent repairs or re
newals.

• Avoid locating runs on walls which are
likely to be added to or on intermediate
structures of a deteriorated or temporary
construction. Select alternate route.

• Avoid vertical runs within 2 feet of a down
spout where ice conditions are severe.

• Do not make attachments to chimneys.

• On building walls finished with stucco,
rigid composition shingles, thin-wall brick
veneer, and similar materials, locate attach
ments on wood trim if practicable and if
the trim is suffici.mtly substantial to provide
adequate support for the drop wire.

2.02 Reuse an existing' block wire at a reinstal
lation wherever practicable. Inspect the

wire carefully and if necessary:

(1) Tighten all loose rings and replace missing
rings.

(2) Remove excess slack in run.

(3) Place protection where necessary around
leaders, electrical conduits, and other ob

structions.

(4) If the insulation is weatherworn to such an
extent as to indicate that the service is

likely to be impaired in the near future because
of low insulation, l'1f:!.place the portion which
would be likely to introduce trouble.

Page 2

3.01 Space drop wire attachments 9 feet apart
or less on horizontal runs and 12 feet apart

or less on vertical runs.

3.02 Space block wire attachments 4 feet apart
or less on horizontal runs and 8 feet apart

or less on vertical runs.

3.03 Locate attachments so that fasteners will
not be placed closer than 10 inches to the

corner or the top of a wall, except in turning
corners.

3.04 Place additional attachments as required to
keep exposed wires terminated at fused-type

protectors from touching flammable surfaces.

3.05 Where windows are available for making
attachments on vertical runs, place an at

tachment at each floor.

3.06 When establishing a wire run on a building
wall whElre cable has been placed, the wire

run should, in general, parallel the cable run.

(a) When paralleling cable is attached to build-
ing wall by cable clamps, place rings in

every third cable clamp where clamps are 17
inches apart and in every other cable clamp
where clamps are 26 inches apart.

(b) When paralleling cable is placed on strand,
place separate cable rings for block wires

and space them at double the spacing of the
cable rings.

4. WIRE CARRYING CAPACITIES OF DRIVE RINGS,
WIRE LOOPS, BRIDLE RINGS, AND INSULATED
SCREW EYES

4.01 Table A indicates the fastener to be used on
drop and block wire attachments on various

types of walls.
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TABLE A

FASTENERS FOR INTERMEDIATE ATTACHMENTS ON DROP AND BLOCK WIRE

Fastener Type of
RemarksAttachment

ConstructionQuantity Type

No. 1/2 No.3 Concrete
B D Fasteners for

No. 5/8 No.4 Mortar
Wire 1 Masonry' .- hand-type drive

No. 7/8 Fastener Cinder
toolsLoops No.5 BlockNo. 1-1/4 Cement

1/2 in. 1 3/16 in. :!C 5/8 in.
.. D Drive Anchor

5/8 in. and 1
1/4 in. x 1 in.

Masonry orDrive 7/8 in. n Drive Anchor
substantial

Rings 5/8 in. L* brick veneer
7/8 in. L* 1 1/4 in. x 1 in.
1-1/4 in. n Drive Anchor
1-1/4 in. L*

C
7/8 in. 1 No. 12 D Plastic Anchor

Masnoryor
Bridle 1-1/4 in. 1 No. 16 D Plastic Anchor substantial
Rings

1-5/8 in.
brick veneer

3 in.

B or M Bridle Rings 1 B beam clip Angle irons,
insulator support I beams, etc

1 2-1/2 in. No. 10 RH Exposed woodwork Locate screw ap-
galvanized wood screw (outdoors) proximately 1 in.

above bottom
C Knob shingle or clap-

(used only where board.
fused protectors

2 in. No.8 RH Exposed woodworkare required) 1
blued wood screw (indoors)

1
3 in. No. 10 RH

Stucco on woodgalvanized wood screw

No.3 Concrete
B No.4 Mortar Fasteners for

1 Masonry hand-type drive
Fastener Cindler toolsNo.5 Block

Cement

1 3/16 in. x 1 in. Brick
B Plastic Anchor

E Drop Wire Clamp
Locate screw ap-

Wood siding or proximately 1 in.
1

1 in. No.8 RH shingle and above bottom
galvanized wood screw Metallic siding shingle or clap-

on wood board.

1
3/16 in. x 3 in. toggle Hollow wall
bolt

* The L type is equipped with longer shank.
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4.02 Table B indicates the drop, block, and mul
tiple drop wire capacity of wire loops, drive

rings, bridle rings, and insulated screw eyes.

5. INTERMEDIATE ATTACHMENTS ON BUILDINGS

5.01 Make all vertical or horizontal attachments
on a straight lim~. For best results, stretch

a chalk line between the two points of the run,
check that the line is tight and snap it squarely
against the wall. Use this as a guide line.

5.02 Drop or block wires extending from unex
posed plant should be supported with the

following attachments:

• Drive rings on wood frame building.

II B wire loops and a suitable D masonry
fastener on masonry surfaces.

.. Toggle bridle rings on hollow surfaces.

• Bridle rings as a substitute for drive rings
when:

(a) Drive rings are likely to split wood
work.

(b) An intermediate support is needed for
greater wire carrying capacity.

5.03 Drive rings equipped with a D drive anchor
or C bridle rifJ.gs equipped with a D plastic

anchor may be used on masonry surfaces if they
can be used in situations to better advantage than
B wire loops.

TABLE B

Maximum Number of Wires
Type of Ring or

Size
Insulated Screw Eylf NP, C, or E

Block Wire
Multiple

Drop Wh'. Drop Wire-
1/2 2 3 0

Drive Rings 5/8 ,and 5/8 L* 6 9 1
7/8 and 7/8 L* 16 22 2

1-1/4 and 1-1/4 L* 30 40 5

No. 1/2 2 3 0

B Wire Loopst No. 5/8 6 9 1
No. 7/8 16 22 2

No. 1-1/4 30 40 5

7/8 6 9 1

C Bridle Rings 1-1/4 16 22 2
1-5/8 30 40 5
3 100 140 16

B or M Bridle Ring 1-1/4 16 22 2

Insulated Screw EYE~S
5/8 Sand L* 4 0
1 Sand L'" 10 1

'" L represents longer sh.ank.
t Install with suitable JD masonry fasteners.
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5.04 Exposed drop wire runs that require fused
protection and that are to be attached to a

flammable surface should be supported with:
• Insulated screw eyes.
• C knob may be used if not more than two

wires are to be placed.

5.05 Fig. 1 through 9 illustrate spacing of typi
cal wire runs using a variety of attach

ments.

o PLASTIC
ANCHOR,

ISS 2,. SECTION 462-350..214

6. INTERMIEDIATE ATTACHMENT INSIDE BUILDINGS

6.01 Drop wire runs between the point of en
trance and the station protector should be

kept as short 2~S practicable.

6.02 Exposed runs that require fused protection
and attach to flammable surfaces should be

supported with insulated attachments.

:Jl· J; ~'~" 1,3-IN.+3-,N. , /::..... 2 LAYERS OF. '-"", r" ... 7 3/4-IN. BLACK
. i .. , '" FRICTION

1'\' TAPE

Fig. 1 - Bridle Ring

4 IN. TO 6 IN. FROM CORNEtR AS .
REOUIRf,O TO AVOIO SEAM CW BRICK

Fig. 2 -Inteflnediat. Building A"achment at Outside Cornel'
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f:ig. 3 - Intermediate Building Attachnletns at Inside Corners

. ''''.''

:'.'"t'

("".:~ ,

8 WIREL<>OP:<';:c;;}~):<:"
DRIVE RING QR:\'i~('"

TOGGLE 8RIOLE"ltINGS

Fig. 4 -ln1~ermediate Buildirlg Attachments to Change Direction of Wire Run
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USE INSULATED ATTACHMENTS ONLY WHERE REQUIRED

.'/ ,: " ',;,,~

INSULATED ,..... ' .. );;:".,':/..

SCREWEY~(!C .~•

. '.• '~': .•··.4IN:~~IN: ••..•• -

. I . ·\::.:i'il·\;~;\{ S'dl..
. ---I . •... "'.' .....'

INSIDE CORNER

FiS'. 5 - Attachments Inside of B\lilding

6.03 Space attachments 16 inches apart on runs
between the point of entrance and the pro

tector or connecting block. Spacing will vary at
corners with type of attachment used. (See Fig.
5.)

6.04 Where drop or block wires are extended
from unexposed plant, or where block wire

is extended from the station side of a fuseless
protector, the method of fastening between the
point of entrance and the connecting block or
subscrioor set is the same as for fastening station
wire.

7. PARALLELING CABLE RUN

7.01 When establishing a wire run on a building
wall where cable has been placed, the wire

run should be attached as described below:

(a) Cable run attached with clamps (Fig. 6)
Plac:e a drive ring or a C bridle ring in

every third cable clamp where clamps are 17
inches apart and in eVE~ry other clamp when
they are 26..inches apart.

Fig. 6 - Drive Ring or Brid!le Ring Run Paralleling
C(llble Attached with Cable Clamps
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(b) Cable run supported by strand (Fig. 7)
Attach cable rings on the outside of the

cable run and space them at double the spacing
of the cable ring.

S WALL BRACKET-

U:;E I-tiN. NO.2.2. CABLE RINGS

FC)R 2.200-LB. STRAND

USE l~tIN. NO.6 CABLE RINGS

FI:>R 6000-LB. STRAND

Fig. 7 - Wire Run in Cable Rings Paralleling
Cable Supported with Strand

8. ATTACHING TO STEIEL STRUCTURES

8.01 Manufacturing buildings, warehouses, piers,
etc, require special means of attaching.

Methods of attaching which have proven prac.
ticable in such cases are illustrated below.

(a) The B beam clip (Fig. 8) equipped with
either a drive ring or the B or M bridle ring

is used to support wire runs on I beams, angle
irons, etc, on beam thickness of Va inch to
1;2 inch.

DRivE RINGS
/ 5/e, 7/e,OR 1-1/41N1.

lie TO 1/2 IN,

Fig. 8 - 8 Beam Clips

Page 8

(b) B, C, or D insulator supports equipped with
C or T knobs, bridle rings, or a one bolt

clamp can be used in various applications to
attach to I beams, angle irons, etc.

• B insulator support (Fig. 9) will accom
modate JB or M bridle rings only. It can be
attached to steel structures up to 3t4 inch
in thickness.

Fig_ 9 - B h1sulator Support and Bridle Ring

4t C insulator support (Fig. 10) will accom
modate T knobs, one bolt clamps, and B or
M bridle rings. It can be attached to steel
structures up to 1 inch in thickness.

''I
2200L8. . b
~TRAND ~m~

> J
.~

C INSULATOR SUPPORT

Fig. 10 - C Ins>ulator Support and One Bolt Clamp



Fig. 11 - D Insulator Support and S Knob

• D insulator support (Fig. 11) will acom
modate S knobs or B or M bridle rings. It
can be attached to steel structures up to
34 inch in thickness.

9. AERIAL BLOCK WIRE SPANS

9.01 Block wire must not be used in aerial spans
that will introduce an exposure.

9.02 Where aerial span crosses driveway or pri
vate property, provide proper clearances.

9.03 Where span is 5 feet or less, bridle wire
may be run without special supports, that

is, without being attached to knobs or drop wire
hooks at the ends of the span. Where a good ap
p(i)arance is not essential and the run is out of the
reach of children, this distance of unsupported
bridle wire may be increased to 12 feet. Where
span is longer than this distance, use construction
specified in 9.04 through 9,06.

tIN:WAI..1,.· S'ffWJ· .
fi'ASTENED TO WALL
wITH.tl"'. tiN.
e DRIVE ANCHOR'

Fig. 13 - Span in Line with Wall

ISS 2:, SECTION 462·350·214

Fig. 12 - Span Less thalli 35 Feet in Length

9.04 Where only a few bridle wires will be run
and the span is 35 feet or less in length,

the construction shown in Fig. 12 may be em
ployed.

9.05 Where span is more than 35 feet in length,
use either drop wire attached at each end

on drop wire hooks or bridle wire supported on
2200-pound strand as specified in 9.06.

9.06 Where span exceeds lengths specified in 9.03
or 9.04, bridle wire may be run in 11/2-inch

No. 22 cable rings attached to 2200-pound strand.
Space cable rings 3 feet apart. Place a drag line
in the rings of the crossing: span at the time they
are attached. The drag line should always be re
placed after it has been used for pulling wires
across the aerial block wire span. This may be
done at thle time of pulling in additional wires by
attaching a new drag line to the existing line and
pulling thle new line into the rings at the same
time the wire is pulled in. 1rie the drag line at the
end of the strand. (See Fig·, 13, 14, and 15.)

Fig. 14 - Span from Corner of Wall
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Fig. 15 -- Strand Run

9.07 Fasten li2-inch wall strap to wooden build.
ing with two sh:- by 4-inch coaeh screws

installed in studding. Bore 14-inch lead holes for
drive screws.

10. EQUIPPING AND INliTALLING W I.EADER
BRACKET

10.01 The W leader bracket is a metal strap de
signed to be installed over smalJ[ obstruc

tions such as pipes, rain spouts, etc, on walls.
The bracket will clear obstructions extending 5

inches from wall surfaces. The W leader bracket
has a single-tapped hole in the center for equip
ing it with a B or M bridle ring.

11. PARTY LlNI: TAPS

11.0'1 In making a party line connection, a bridge
may be made at the most accessible point

in an existing wire run, provided that this point
is 50 feet or more away from the terminal or if
there is no space available on the binding posts
for terminating the new party. If the most con
venient point for bridging in the run is within
50 feet of the terminal, run the wire to the
terminal, provided that there is space available
on the binding' posts.

12. I.AST ATTAC:HMENTS

12.0~ The last attachment should be located with
in 18 inches of the building entrance hole.

12.0~t Use the C knob on exposed wires that pass
through a flammable surface. The E drop

wire clamp is used in unexposed wires.

12.03 Fig. 16 and 17 illustrate typical arrange
ments of last attachments.

13. Il~UILDING E:NTRANCE HOLES FOR DROP AND
BiLOCK WIRIES

13.01 Use plastic tubes at building entrance holes
for drop wire where fused protection is

required and the wire passes through a flammable
surface. Place tube as shown in Fig. 18. Cut plastic
tubes with a hack saw or diagonal pliers. Do not
use split tubes at entrance holes.

Fig. 16 - Last Attachiment, Building Entrance Slopes Up'llifard from Outside
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Fig. 17 - Last Attachment, Building Entrance Hole Does N,ot Slope Upward from Outside

13.02 The B entrance plug (Fig. 19) is intended
primarily for use with NP, C, or E drop

wires and is furnished in lh- and 34-inch diameter
sizes. This plug may be used:

• To seal unused entrance holes in buildings
to prevent entrance of rain, wind, insects,
etc.

Fig. 18 - Placing Tube

• To mechanically protect wire against
abrasion.

• In place of plastic tuhe at building entrance
hole on stations not requiring fused pro
tection.

13.03 B entrance plug may be added to existing
drop wire by separating partial split pro

vided on inside surface of plug.

13.04 When drilling building entrance holes, con..
sider the following:

(a) Drill holes away from side where appear
ance is most important.

(b) Slope holes upward from outside.

(c) Use seams when drilling through masonry.

(d) Exercis.e care to avoid splintering wood or
cracking masonry or brick.

(e) Drill clearance hole on all types of shingle
siding.

13.05 Sizes of building entrance holes for wires
and. plastic tubes arE! shown in Table C.
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1*INoj-L
'_::.- te~IN.

-iiiiiiii~T

AVAILABl.E IN BOTH 1/2 -AN 0
3/4-IN. DIAMETERS. PLUG
IS SPLIT LENGTHWISE FOR

PLACI NG OVER WI RE

,~

fig. 19 - 8 Entrance Plug

TABLE C

SIZES Of BUILDING ENTRANCE HOLES

FOR DROP AND BLOCK WIRES AND PLASnC TUBES

T"pe Wire, Quantity

D block (bridle) 2 3 4 5

NP, C, or E drop 1 2 3 1 2 3 4

Plastic
Tube Required Tube Not Required

Tube Siize, Inch ~:/8 1/2 5/8

Entrance HCl.le Size, Inch 1/2 5/8 3/4 3/8 1/2 5/8 3/4

Note: When porcelain tubes are used, the size of the hole mUI~t be increased.
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DROP AND BLOCK WIRING

PLACING DROP WIRE WHERE POWER
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1. GENERAL

1.01 The procedures outlined herein apply spe-
cifically to the conditions usually encoun

tered where the drop wire will not cross over
trolley or trolley-bus contact wires or over power
wires or power cables operating at 300 volts or
more. The basic principles presented in this sec
tion should also be observed in those cases where
conditions necessitate a departure from the
usual procedures.

1.02 This section is reissued to imclude the use
of the B Handline Carrier.

1.03 This section covers the installation of'"
drop wire with the use of a handline to

avoid accidents caused when tensioning the drop
wire from a position on a pole or ladder. ..J

1.04 Drop wire shall not be placed over sec
ondary electric service wires if other

means of installing the wire are practical.

1.05 Refer to Section 462-400-206 for the
method of placing a drop wire over trolley

or trolley-bus contact wir~es or over power wires
or power cables operating at 300 volts or more.
The methods of raising and lowering drop wire
and replacing a drop wire by pulling the new
wire into the span with the old wire as it is
pulled out of the span are covered in Sections
462-800-311 and 462-800-812.

2. PRECA,UTIONS

2.01 Obtain assistance before placing a drop
wire over streets, highways, or elsewhere,

if traffic, trees, or other conditions are such that
one man cannot do the work safely.

2.02 Insulating gloves shall be worn by all em-
ployees when performing all operations

in which the handline or the drop wire may
come in contact with power wires or power
cables.

2.03 The handline used for raising a drop wire
under the conditions outlined in this sec

tion shall be free from metallic strands and
shall preferably be dry. However, if weather
conditions are such that it is impracticable to
keep the handline dry, a wet handline may be
used for placing drop wille over secondary elec
tric service wires operating at less than 300 volts.

2.04 ][n general, one 50-foot and one 100-foot
3/8-inch handline will be needed for the

operations outlined in this section and Section
462-400-206. The handlines should be served at
the ends to prevent unraveling.

© American Telephone and Telegraph Company, 1965
Printed in U.S.A. Page 1



SECTION 462-400-205

r 2.05 When it is necessary to carry a handline
up a pole or ladder, secure one end of the

rope to a B Handline Carrier (Fig. 1) attached
to a body belt. The steel loop of the B Handline
Carrier is designed to release the handline if it
is placed under tension while the employee is
climbing a pole or ladder. If no B Handline
Carrier is available, double the end of the hand
line back on itself for a distance of approxi
mately 1 foot and place this loop under the side
or back of the body helt so that it will be readily
released if placed undler tension.

place the ladder preferably against the oppo
site side of the strand from the drop wire run
to the buildin~r.

2.09 If conditions are such that the handline
or the drop wire to which it is attached

may become disengaged from a drive hook, cross
arm, or slides along the strand or guard arm
while performing the work outlined in this sec
tion, enclose the handline or drop wire with a
temporary guide loop. This loop consists of a
short length of wire or houseline placed over the
handline or drop wire with the ends of the guide
securely tied as follows:c- o

BODY BELT
(a) Drive Hook: Tie one end to the vertical

portion of the drive hook and lash the
other end to the pole.

(b)l Crossarm: Tie the ends to adjacent pins
or insulators.

(c) Guard Arm: Tie the ends to the guard
arm on each side of the handline or drop

wire.

~ STEEL LOOP

Fig. 1 - B I-'andline Carrier

2.06 Never release the drop wire support from
a wire span while working inside the angle

formed by the wire.

2.07 Avoid working from a ladder placed
against a building with the side rails

crossing a wire run or in any other position
where movement of the wire, due to loosening
of the attachments, would. cause an acddent.

2.08 When a drop wire is to be attached to a
span clamp, plaCE! the foot of an extension

ladder on the field side of the suspension strand
and not in the street or highway. If there is no
street or highway adjacent to the span clamp,

Page 2

(d) Strand: Tie the ends to the strand or the
lashed cable and strand on each side of

the handline or drop wire, or place the hand
line or drop wire through the hook of a B Span
Clamp.

3. PILACING WIRE OVER STREET OR HIGHWAY 
NO TREE INTERFERENCE

3.01 Where a drop wire to be placed over a
street or highway will not cross over trol

ley or trolley-bus contact wires, power wires or
power cables operating at over 300 volts, and
there is no tree interference, place the wire as
follows:

Caution: Before proceeding with the follow M

ing operations, fasten the inner end of the
coil of drop wire securely to one of the
springless spokes of the drop wire reel.

(1) Install the first building attachment and
secure the drop wire to this support. Com

plete the building run in a standard manner.
Keep the drop wire reel on the ground near



the building to avoid accidents resulting from
vehicles striking the wire or pedestrians trip
ping on it as shown in Fig 2.

(2) Place a handline over the strand, guard
arm, drive hook, or crossarm so that both

ends reach the ground, with no excess length
in that portion of the handline toward the
building. If practicable; the handline may be
formed into a coil at one end and thrown over
the strand. After the handline has been placed,
tie it to the base of the pole or the lower rungs
of the ladder to avoid irtterference with pe
destrians or vehicles. If it is necessary to
climb the pole or ladder to place the handline,
install any drop wire support that is needed.

(3) Roll or carry the drop wirle reel from the
building to the building side of the street

or highway, paying out the wire along the
ground with sufficient slack to ensure that the
wire rests flat on the ground.

(4) When no traffic is approaching, roll or
carry the drop wire reel aeross the street

or highway to the previously placed handline,
paying out the wire so that it rests flat on
the ground. If a metal or hard rubber-tired
vehicle passes over the wire, carry the drop
wire reel back to the building side of the high
way and pull the wire from the highway. In
spect the wire for possible inj ury and replace
any portions that are found to be damaged.

ISS :~, SECTION 462·400·285

.............. OROP WIRE PAYING OFF
FROM BOTTOM OF REEL

DROP WIRE REEL SHOULD REMj~IN

NEAR SIUILDING WHILE INSTALLING
BUILDING RUN

Fig. 2 -- Drop Wire Attached to Building
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BOWLINE KNOT
TIED AROUND
DROP WIRE--

RAISING DROP WIHE
TO APPROXIMATE
REQUIRED HEIGHT
BY MEANS OF
HANDLINE - I

Fig. 3 - Bowline Knot F'laced Around Drc.p Wire Fig. 4 - Raising Drop Wire
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Fig. 5 - Drop Wire Raised to Approxima·te
Height

ISS 3, SECTION 462-400-205

(5) Release the handline: from the base of the
pole or ladder and tie a bowline knot in

the end of the handline toward the building
and around the drop wir~e at the reel as shown
in Fig. 3, being careful not to raise the wire
above the highway. Wind any excess length
of drop wire on the reel.

(6) Set the brake of the drop wire reel so that
when the wire, is raised by the handline

there will be sufficient tension on the wire to
enable it to be pulled up to the approximate
required height in the span over the street or
highway'.

(7) After checking to make sure that the drop
win~ reel is in a stable position and that

its brake is properly set, grasp the free end of
the handline. When no vehicles or pedestrians
are approaching, raise the drop wire as shown
in Fig. ·4. If it is necessary to remove excess
slack from the wire span as it is being raised,
pull the wire at the reel end to obtain the de
sired slack and wind the excess length of wire
on the reel.

(8) After the drop wire has been raised to the
approximate required height, lash the

handline near the base of the pole or, at a span
clamp, to the lower rungs of the ladder as
shown in Fig. 5.

(9) Climb the pole or, if at a span clamp, the
ladder, and attach the drop wire to the

pole or strand in a standard manner without
removing the' handline from the drop wire.
When attaching the drop wire to a span clamp,
bear in mind that the strand is forced out of
line by the ladder resting against it and make
any adj ustments that are necessary to avoid
excessive tension in the wire span when work
ing from the ladder and also to ensure proper
sag and clearance after removal of the ladder.

(10) Remove the handlllne from the drop wire.
Cut the wire, leaving a sufficient length

to reach the terminating point, and complete
the connection in a standard manner.
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r (11) Attach the handline and remaining drop
wire to the B Handline Carrier or under

the body belt as previously mentioned and
carry them down the pole in this manner. Do

4 not drop them to the ground.

4. PLACING WIRE OVIER STREET OR HIGHWAY 
TREE INTERFERENCE:

4.01 Placing drop wire through trees shall be
avoided whenever practicable. However,

if trees cannot be avoided, the method outlined
in 3.01 shall be modified as follows:

Caution: Before proceeding with the follow~

ing operations, fasten the inner end of the
coil of drop wirE~ securely to one of the
springless spokes of the drop wire reel.

(a) Procedure where tree is located on the
same side of the street or highway as the

building.

(1) Place the drop wire reel on the side of
the tree toward the pole line. If the

tree overhangs the street, the reel shall not
be placed in the street unless it is properly
guarded by means of a telephone company
truck or something equivalent.

(2) Place the handline among the branches
of the tree in the desired location for

the drop wire, and pull the wire into posi
tion among the branches. A wire raising
tool may be used to facilitate this operation.

Caution: The handline and drop wire shall
not overhang the street unless they are
properly guarded. If practicable, park the
telephone companty truck so that it will
shield the handlim? and the drop wire.

(3) Attach the drop wire to the building,
as covered in 8.01 (1), making sure that

the wire rests flat on the ground between
the tree and the building.

Page 6

(4) Complete the wire run to the pole or
to the span clamp as covered in 3.01 (2)

to (10) inclusive.

(b) Procedure where tree is located in the im
mediate vicinity of the pole or span clamp.

(1) When placing the handline over the
strand, guard arm, drive hook, or cross

arm, locate it among the branches of the
tree as illustrated in Fig. 6 in order that
the drop wire may be raised to the proper
position. A wire raising tool may be used
to facilitate this operation. After the hand
line has been placed, tie it to the base of the
pole or the lower rungs of the ladder to
avoid interference with pedestrians or ve
hicles.

Caution: The handline shall not overhang
the street unless it is properly guarded. If
practicable, park the telephone company
truck so that it will shield the handline.

(2) Proceed as covered in 3.01 or 4.01 (a)
(1), (2), (4), depending on the condi

tions, except that the wire shall be raised
at the pole or strand end of the span as
follows:

a. With the drop wire crossing the street
and resting flat on the ground, remove

sufficient wire from the drop wire reel to
reach the terminating point and cut the
wire.

b. Tie the end of the drop wire to the
handHne as shown in Fig. 6 at a point

in that portion of the handline toward the
building which will permit access to both
ends of the handline from his position on
the ground during the entire raising
operation.

Note: If the handline has been placed
over a drive hook or other support on
which a square knot would snag, fasten
the wire to the handline as shown in
Fig. 7,



ISS ,3, SECTION 462·400·205

DIRECTION OF PULL. -----..

Fig. 7 - Alternate Tie to Pre'\j'ent Snagging

HANDLINE ATTACHED TO DROP WIRE
AT T HIS PO IN T .

Fig. 8 - Raising Drop Wire

CONTROL THIS PORTION OF
HANDLINE SO THAT DROP WIRE CAN
BE PULLED BACK AND FORTH TO
CLEAR TREE BRANCHES AND CAN BE
PULLED TO GROUND IF NECESSARY.

d. After the drop wire has been raised
to the approximate required height, tie

the handline to the base of the pole, or, if
at a span clamp, to the lower rungs of the
ladder and proceed as outlined in 3.01 (9)
and (10).

c. When no vehicles or pedestrains are ap-
pro,aching, raise the drop wire by pull

ing that portion of the handline on the
oPlPosite side of the strand from the build·
ing. The portion of the handline toward
the building should pass through employ~

ee's hand as shown in Fig. 8 in order that
he may be able to pull the handline in
either direction to work the drop wire
among the branches of the tree or to pull
the wire to the ground quickly if neces·
sary.

\:0'WIRE:::
RESTING FLAT ON
HIGHWAY.

Fig. 6 - Drop Wire Tied to Handline

SINGLE HALF-LAPPED LAYERS
OF TAPE A.ROUND DROP WIRE

AND HANDLINE TO END OF WIRE.

PORTION HANDLINE ON SAME SIDE OF
STRANO AS BUILDING WITH A

SUFFICIENT LENGTH COILED ON
GROUND SO AS TO BE ACCESSIBLE

DURING ENTIRE RAISING OPERATION.

3 WRAPS OF TAPE AROUND
DROP WIRE AND HANDLINE.
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APPROX. liN. LOOP
FOR HANDLINE.

SHORT LENGTH
OF DROP WIRE.

:3 HALF TWiSTS
TO SECURE
GUIDE LOOP.

ANGLE SCREW

APPROX. I IN. LOOP
FOR HANDLINE.

DROP WIRE HOOK

APPROX. I IN. LOOP
FOR HANDLINE.

HOUSE BRACKET

TEMPORARY "s" KNO'
OR 2-1/2 IN. NO. I'
GALV. WOOD SCREW
AND 7/16 IN. X I IN.

ROUND WASHER

"S" KNOB

"age 8

Fig. C;. - Temporary Guide Loop



5. PLACING WIRE OTHER THAN OVER STREET OR
HIGHWAY

5.01 When placing a drop wire other than over
a street or highway, follow the methods

outlined in 3. or 4. if these proced ures are neces·
sary in order to raise the wire safely, such as
when spanning from one building to another.
Otherwise, place the wire as follows:

Caution: Before proceeding with the follow
ing operations, fasten the inner end of the
coil of drop wire securely to one of the
springless spokes of the drop wire reel.

(1) Install the first building attachment and
complete the wire run on the building,

keeping the drop wire reel near the building
to prevent accidents resulting from vehicles
striking the wire or pedestrians tripping on it.

Note: If obstructions are encountered be
tween the building and the pole or span
clamp, locate the drop wire reel on the pole
line side of the obstruction; place the wire
over or through the obstruction, and then
attach the wire to the building, making sure
that the wire rests flat on the ground be·
tween the obstruction and the building.

(2) Roll or carry the drop wire reel from the
building to the pole or span clamp loca·

tion, paying out the wire so that it rests flat
on the ground.

(3) Tie a bowline knot in one end of the hand-
. line around the drop wire at the reel. The

length of the handline shall be greater than
the distance from the ground to the drop wire
attachment point.

(4) Set the brake of the drop wire reel so that
when the wire is raised by the handline

there will be sufficient tension in the wire to
enable it to be pulled to the approximate re·
quired height in the span.

ISS 3, SECTION 462·400·205

(5) Loop the other end of the handline to a
B Handline Carrier or under the body belt +0

as described in 2.05 and climb the pole or, if
at a span clamp, the ladder.

(6) Place the handline over the strand, guard
arm, drive hook, or crossarm from the

side toward the building'.

(7) Raise the drop wire to the approximate
required height by pulling the handline

over the strand or other support and then lash
the handline to the pole or strand.

(8) Attac'h the drop wire to the pole or strand
in a standard manner without removing

the handline. When attaching the drop wire
to a span clamp, bear in mind that the suspen·
sian strand is forced out of line by the ladder
resting against it. Make any adj ustments that
are necessary to avoid excessive tension in the
wire span when working from the ladder and
also to ensure proper sag and clearance after
removal of the ladder.

(9) Remove the handline from the drop wire.
Cut the wire, leaving a sufficient length

to reach the terminatin;g point, and complete
the connection in a standard manner.

5.02 Place a drop wire between two buildings
in the same manner as for a pole-to·build

ing run, providing as much sag as practicable in
the wire span. A temporary guide loop, such as
shown in Fig. 9, should bE~ installed on the first
building attachment at which the wire span is
to be raised, to prevent accidental disengage
ment of the handline from the building attach
ment. Support the tension in the wire by lash
ing the handline, which was used in raising the
wire, to a substantial and secure support near
the base of the building ana then install the
second drop wire clamp of the span.
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BELL SYSTEM PRACTICIS
Plant Series

[)ROP AND BLOCK WIRING

PLACING DROP WIRE

VOLTAGES OF 300 TO 750 INVOLVED

SECTION 462-400-206
Issue 1, June, 1963

AT&TCo Standard

1. GENERAL

1.01 This information was formeJrly covered in
Section 625-400-206 (G32.137.2) which is

canceled.

1.02 This section covers the method of placing
drop wire under the conditions usually

encountered where the drop wire will cross over
trolley or trolley-bus contact wires or over power
wires or power cables operating ~lt 300 to 750
volts. The basic principles presented in this sec
tion should also be observed in those cases where
conditions necessitate a departure from the usual
procedure.

Note: Under no condition shall a drop wire
be placed over power wires or power cables
operating at more than 750 volts. Such cases
shall be referred through the lines of organ
ization to the plant engineer for disposition.

1.03 The method outlined herein is such that
the drop wire is first attached to the build

ing and is then placed over the trolley contact or
power wires or power cables by means of a hand
line while the employees remain on the ground
and so perform the work that the drop wire does
not come in contact with the power circuits dur
ing the entire placing operation. This m~thod is
also intended to avoid the possibility of accidents
caused by tensipning the wire frOJrIl a ladder at
the building or vehicles striking the wire or the
handline as it is being raised frQm the ground.

1.04 Drop wire shall not be placed over trolley
or trolley-bus contact wires, or over power

cables operating at 300 to 750 volts, if other
means of installing the wire are practicable.

1.05 Drop wire shall not be atta~~hed to a span
clamp under the conditions covered by this

section unless the span clamp is accessible from
the pole.

1.06 Refler to Section 462-400-205 for the meth-
ods of placing a drop wire where no trolley

or trolley··bus contact wires or power wires or
power cables operating at 300 volts or more are
involved. The methods of lowering a drop wire,
raising a lowered drop WirE!, and replacing a drop
wire by pulling the new wire into the span as the
old wire is pulled out of the span are covered in
Sections 462-800-311 and 4l52-800-312.

2. PRECAUTIONS

2.01 In general, two m~~n shall be employed
when raising a drop wire over trolley or

trolley-bus contact wires, or over power wires or
power cables operating at 800 to 750 volts. Obtain
additional assistance before raising a drop wire
over streets, highways, or elsewhere if traffic,
tree, or other conditions a.re such that two men
cannot do the work safely.

2.02 Rubber gloves shall be worn when placing
a drop wire over trolley or trolley-bus con

tact wires, or over power wires or power cables
and until the drop wire has been attached at both
ends of the crossing span :in a standard manner.

2.03 The handline used for raising a drop wire
under the conditions outlined in this sec

tion shall be free from metallic strands and shall
be dry. A wet handline must not be used in the
vicinity of power circuits operating at 300 volts
or more, except as indicated in the following note.

Note: When it is nece~lsary to maintain serv
ice or establish emelrgency service during
rainstorms, a wet hand.line may be used over
trolley or trolley-bus c:ontact wires and other
power circuits operating at 300 to 750 volts,
provided that rubber gloves, rubber boots,
and rubber raincoats ,are worn.

© Amlerican Telephone and Telegraph Company, 1963
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Man No.1

Fig. 1 - Temporary Guide Loop

HOUSE BRACKET

5 KNOB

// t':' I 1\jll /.-Temporary S Knob
/ or 2Y2 in. No. 18

" Galv, Wood Screw
and 'V16 in. x 1 in.
Round Washer.

ANGLE SCREW

DROP WIRE HOOK

Approx. 1 in. loop
for wire.

(1) Install the first building attachment or, if
the drop wire is to be attached to a pole

on the building side of the trolley contact or
power wires or power cables, the pole attach
ment.

Note: If the drop wire is to be attached to a
pole between the trolley contact or power
wires or power cables and the building, place
the temporary guide loop on the pole attach
ment instead of at the building.

Approx. 1 in, loop
for drop wire.

(2) Attach a temporary guide loop to the first
building' attachment such as shown in

Fig. 1, to prevent the drop wire from becoming
accidentally disengaged from the building
attachment during the placing operations.

3.01 Place the drop wire over trolley or trolley
bus contact wires or over power wires or

power cables as outlined below:

2.07 If conditions are such that the handline,
or the drop wire to which it is attached,

may become disengaged from a drive hook or
crossarm or may slide along the strand or guard
arm while doing the work outlined in this section,
the handline or drop wire shall be enclosed with a
temporary guide loop. 'This loop shall consist of a
short length of wire or' houseline placed over the
handline or drop wire with the ends of the guide
securely tied as follows:

• Drive Hooks: Tie one end to the vertical
portion of the drive hook and lash the
other end to the pole.

• Crossarm: Tie the ends to adj acent pins
or insulators.

• Guard Arm: Tie the ends to the guard arm
on each side of the handline or drop wire.

• Strand: Tie the ends to the strand or the
strand and lashed cable on each s,ide of the
handline or drop wire, or place the hand
line or drop wire through the hook of a
B span clamp.

2.04 When it is neCf~ssary to carry a handline
up a pole or ladder, double the end of the

handline back on itself for a distance of approxi
mately 1 foot and place this loop under the right
or left side or back of the body belt or in such
other position that thE~ handline will be released
readily if it is placed under tension while the em
ployee is climbing the pole or ladder.

2.05 Never release the drop wire supports from
a wire span while working inside the angle

formed by the wire.

2.06 Avoid working' from a ladder placed
against a building with the side I'ails cross

ing a wire run or in any other position where
movement of the wirE~, due to loosening of the
attachments, would cause an accident"

3. PLACING WIRE OVE:R TROLLEY CONITACT OR
POWER WIRES OR PO'WER CABLES

Caution: When it iJJ necessary to place a drop
wire over trolley OJ· trolley-bus contact wires
or ove,. power wires or power cables, the
crossing span shall be placed independently
of any additional spans of wire thcd may be
required to eBtabli~rh service.
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(3) Place the drop wire reel, equipped with a
coil of new wire, near the foot of the lad

der on the side away from the wire span and
in a stable position.

Caution: Fasten the inner end of the coU of
drop wire securely to one of the spokes of
the drop wire reel.

(4) Set the brake of the drop wire reel so that
when the wire is pulled by the handline

there will be sufficient tension in the wire to
prevent it from sagging onto the trolley con
tact or power wires or power cables.

(5) With the wire paying off' from the bottom
of the reel, pass the wire over the first

building attachment and through the tempo
rary guide loop at this attachment until the
end of the wire reaches the ground.

(6) Man No.2 lashes one end of the handline
to the base of the pole. The handline shall

be of a sufficient length to extend vertically
from the ground to the strand or pole attach
ment and then horizontally at least 25 feet
beyond the trolley contact or power wires or
power cables.

(7) Man No.1 goes into the street or highway
to control traffic, assisted by the police if

necessary.

(8) Man No.2 places the free end of the hand-
line over the strand, guard arm, drive

hook, or crossarm. If practicable, the handline
may be formed into a coil at one end and
thrown over the strand.

(9) Standing on the ground, Man No.2 now
throws the free end of the handline over

the trolley contact or power wires or power
cables and ties this end of the handline to the
end of the drop wire by means of a square knot,
serving the end of the wire around itself with
out sharp bends. If the handline has been
placed over a drive hook or other support on
which the square knot would snag, fasten the
handline to the wire as shown in Fig. 2.

Note: If a tree is involved, place the hand
linE~ among the branches of the tree in the
desired location for the drop wire. A wire
raising tool may be used to facilitate this
operation.

ISS 'I, SECTION 462-400.206

3 wraps of }4 tn. Friction Tape Direction of pull. .-;or.-
around drop wire only. ~

~
~Approx.4in'-l

~~_.- .7 &i
f..----APprox. 3 In.~ ____

3 wraps .of tape around ~~-- Single half· lapped layers
drop wire and handline. of tape around drop wire

and handline to end of wire.

Fig. 2 - Alternate Tie tiD Prevent Snagging

(10) Man No.2 next reels up all slack in the
handline and drop wire onto the drop wire

reel, thereby raising the handline clear of the
trolley contact or power wires or power cables.
If the end of the drop wire attached to the
handline would be pulled back through the
temporary guide loop at the first building
attachment in this operation, Man No.2 shall
stop reeling up slack, make sure that the drop
wire reel is in a stable position and that its
brake is properly set, return to the pole end of
handline, and pull the remaining slack out of
the handline and wire span so that the handline
is clear of the power circuits. He then reties the
handline to the pole and returns to the drop
wire reel.

(11) Man No.1 who has been in the street or
hig'hway directing traffic during opera

tions (8) to (10), inclusive, goes to the pole and
pulls the handline, obsl~rving carefully to see
that thlere is sufficient tension in the wire pay
ing off the drop wire reel to prevent the wire
from sagging onto the power circuits. Man
No.2 controls the action of the drop wire reel
to ensure that there is ~ll.dequate tension in the
wire as it is pulled from the reel.

(12) After Man No. 1 has pulled a sufficient
length of drop wire over the strand, guard

arm p drive hook, or crossarm for terminating
or splicing purposes, he shall lash the handline
to the base of the pole.

Note: If the handline or drop wire catches
while it is being pulled over the strand,
guard arm, drive hook, or crossarm, Man
No.2: remains at the drop wire reel and keeps
the wire under sufficient tension to prevent it
from sagging onto the power circuits. Man
No. 1 lashes the handline to the base of the
pole and proceeds to free the handline or
drop wire.
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(13) Man No. 1 crOSSE~S the highway to building
and, while rtIan No.2 maintains tension in

the wire span, Man No.1 fastens the drop wire
to the first building attachment with a drop
wire clamp and then removes the b~mporary

guide loop.

Note: While Man No.1 is fastening the drop
wire to the first building attachment, Man
No. 2 shall not 1llttempt to maintain any
more tension in the wire than is nec:essary to

Page 4
4 Pages

prevent it from sagging onto the trolley con
tact or power wires or power cables. The
proper tensioning of the drop wire shall be
done from the pole attachment side of the
power circuits.

(14) Both men now go to the pole and, while
Man No.1 maintains the proper tension in

the handline, Man No.2 climbs the pole" fastens
the drop wire in a standard manner and then
removes the handline.



BELL SYSTEM PRACTICES
Plant Seri4~S

SECTION 462-400-211
Inue 3, December 1968

AT& TCo Standard

DROP AND BLOCK WIRING

POLE-TO-BUILDING AND

POLE-TO-POLE RUNS

CONTENTS PAGE 2. DISTRIE~UTING DROPS FR:OM TERMINAL POLES

1. GENERAL.

2. DISTRIBUTING DROPS FROM l'ERMINAL
POLES.

3. DROP WIRE RUNS ALONG THE LEAD

4. PARTY LINE TAPS ON DROP WIRE RUNS
ALONG THE LEAD

5. RUNNING DROP WIRE PAST CABLE TERMINALS

2

4

5

2.01 At Terminal Poles Not Requiring Guard
Arms: Distribute drop wires from drive

hooks placed on the face or back of poles. On
pole-to-building spans, generally, use drive hooks
located above the suspension strand. On spans
from pole-to-pole and from pole-to-span clamp, use
the drive hook located below the cable. tExisting
drive hooks below the strand may also be used
for drop runs to buildings if proper clearances can
be obtained.. Pass the drop wire through the
drive hook only in case no sharp bends will be
placed in the wire.

6. ATTACHING DROP WIRE TO METAL TROLLEY
OR STREET LIGHTING POLES

1. GENERAL

5
2.02 The wiring arrangements for strand mounted

and pole mounted terminals are indicated in
Fig. 1, 2, and 3.

Fig. 1-Strand MCl,unted Terminal

NOTES:
I. TRANSPOSE ARRANGEMENT SHOWN ABOVE,WHEN

TERMINAL IS LOCATED ON LEFT SIDE OF POLE

2. THESE DRIVE HOOKS MAY BE USED FOFI RUNS TO
BUILDINGS IF PROPER CLEARANCE CAN BE OBTAINED.

3, LOCATE l'HIS DRIVE RING SO WIRE RUN TO TERMINAL
WILL BE IN LINE WITH TERMINAL RINGS

LASHED OR RING
SUPPORTED CABLE

/. TO STATION
',T,O STATION

"

\, ,
\,

-
:;2,~=ec3E~~~=rEs:;::tr~~ \Iif
TO NEXT POLE I \
OR SPAN CLAMP I 18IN.----..l

TO NEXT POLE
NOTE 2 OR SPAN CLAMP

1.05 Drop wire should be strung to normal
stringing sags unless ground clearances make

it necessary to use the minimum stringing sags as
outlined in Section 462-400-200.

1.03 The requirements applying to clearances
between telephone wires and foreign wires

and equipment, clearances above ground, and
climbing space on jointly used poles shall be observed
in running drop wires.

1.04 Stringing operations related to the procedures
described herein are covered in other layers

of this division 462.

1.01 This section covers the methods of making
pole-to-building and pole-to-pole runs of

drop wire. Drops from open wire lines are covered
in the 46~~-240 layer.

1.02 This section is reissued to include information
on the use of drive hooks below the strand

for drop runs to buildings.

© American Telephone and Telegraph Company, 1968
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TO STATION"

"',-
"-

"-
"-

"

/

TO NEXT POLE
OR SPAN CLAMP

(SEE NOTE)

NOTE:

THESE DRIVE HOOKS
MAY BE USED FOR
RUNS TO BUILDINGS
IF CLEARANCE
CAN OBTAINED.

DRIVE RINGS
ON 1/8 POINTS

I' TO STATION

/1

TO NEXT POLE
OR SPAN

(SEE NOTE)

TERMINAL

TO STATION'

""
"'"

TO NEXT POLE
OR SPAN CLAMP

NOTE:

THESE DRIVE HOOKS
MAY BE USED FOR
RUNS TO BUILDINGS
IF PROPER CLEARANCE
CAN BE OBTAINED

I'TO STATION

TO NEXT POLE
OR SPAN CLAMP

TERMINAL

Fig. 2-Terminal Mounted on Cable Sidle of Pole

2.03 Run wirmg on pole in a neat manner and
with enough slac:k to avoid sharp bends at

fixtures. 'Where drop wire passes through a drive
hook, provide slack in the form of a smooth curve.

2.04 At Terminal Poles Requiring Guard Arms:
Follow the procedures covered in 462-800-200.

3. DROP WIRE RUNS ALONG THE LEAD

General

3.01 For transmission and maintenance reasons,
observe local instructions as to the maximum

Page 2

Fig. 3-Terminal Mounted on Face or Bacik of Pole

number of drops permissible and limit the length
of a drop wire run to 500 feet.

3.02 Attach drop wire runs to poles along the
lead by means of drive hooks. However,

existing pole brackets may be used if they are
located as specified for drive hooks.

Lead Carrying Aerial Cable

3.03 Run drop wire below the cable as shown in
Fig. 4.
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TERMINAL
POLE

INTERMEDIATE
POLE

INTERMEDIATE
POLE

DISTIRIBUTION
POLE

DRIVE HOOK
ON CABLE
SIDE OF POLE

6 IN.

TO STATION

/

DRIVE HOOK
ON FACE OR
BACK OF POLE

Fig. 4-Drop Wire Run Along Lead Carrying Cable

3.04 Where stringing the wire with mInlITIUm
sag would fail to provide the required ground

clearance, then the drop wire may be placed above
the suspension strand. Locate drive hooks at such
height that the drop wire does not whip against
the strand or cable and proper joint use clearances
are obtained.

3.05 On straight line poles or inside corner poles
where the pull of the wire is away from

the pole, use a single drive hook to support the
drop wire.

DROP
WIRE
CLAMP

NOTE:

TAIL WIRES OF CLAMPS PULLING
AGAINST SHANK OF DRIVE HOOK.

3.06 On outside corner poles where the angle
would cause the drop wire to rub against

the pole, use two drive hooks to support the wire
as shown in Fig. 5.

\-
DRIVE HOOKS
1800 APART

Note: In all cases the method used to support
the wire on jointly used poles should leave
clear climbing space as outlined in 620-216-014.

Fig. 5-Turning C)utside Corner

Page 3



SECTION 462·400·211

Lead Not Carrying AericJI Cable

3.07 Run drop wires as illustrated in Fig. 6.

(SEE NOTE)

/

NOTE:

DRIVE HOOKS ON FACE OR
BACK OF POLE.

\

II

Fig. 6-Drop Wire Run Along Lead Without Cable

;f
TO STATION

DRIVE HOOK ON FACE
OR BACK OF' POLE

SLACK WIRE

\"",

"" ,,
''',TO STATION

~

/
~

/
/

/
/

/ TAIL WIRES OF

TO STATION / CLAMPS PULLING AGAINST
,. HOOK END OF DRIVE HOOK

"TO STATION

DROP WIRE CLAMP

(1) Install a 101B wire terminal on the pole
directly below the drive hook.

Tap at Intermediate Points

3.08 Distribute drop wires as illustrated in Fig. 7.

4. PARTY·L1NE TAPS ON DROP WIRE RUINS ALONG
THE LEAD

3.09 On jointly used poles or poles which are
likely to become jointly used, drop wires

may be distributed from guard arm hooks where
a guard arm is required to provide proper climbing
space.

4.01 To make an intermediate party tap along
the lead, proceed as follows:

Distributing Wires from Pole Other Than Terminal
Pole

(2) Place a second drive hook on the face or
back of the pole at the same level as the

existing hook supporting the through drop wire. Fig. 7-Distributing Wires From Pole Without Terminal
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(3) After testing to make sure the line is not
in use, cut the through drop wire about 2

feet from the first drive hook. The drop wire
puller can be used to hold the wire before the
cut is made.

(4) Splice a piece of drop wire to the short
end of the through drop wire supported by

the drop wire puller. Install a drop wire clamp
on the spliced wire and place it on the new drive
hook on the face or back of the pole.

(5) Place drive rings on pole and run the wire
through them and terminate the two ends

of the through drop wire on the binding posts
of the wire terminal. Terminate the bridging
drop wire in the wire terminal on top of the
through wire connections. The complete party
line tap is illustrated in Fig. 8.

TO STATION

POLE

"'-
TO STATION

DRIVE HOOK ON FACE
OR BACK OF POLE

5/8 IN. DRIVE RINGS

NOTE:
1018 WIRE TERMINAL (ATTACH
WITH TWO NO.IOX I IN. LG. R.H.
GALV. WOOD SCREWS)

I:ig. a-Completed Party Line Tap

ISS 3, SECTION 462·400·211

Tap at End of Run

4.02 If the drop wire run along the lead is to
be extended to an additional station, proceed

as follows:

(1) Place a 101B wire terminal on the pole and
cut the existing subscriber circuit into it.

(2) Terminate the drop wire extension in the
lOlB wire terminal to make the bridging

connection.

(3) Splice out the existing drop loop and terminate
it in the wire terminal. The complete

arrangements are similar to those shown in
Fig. 8.

4.03 In disconnecting a party line tap, lift its
termination in the lOlB wire terminal. Tag

and cap the free end of the wire and bend it back
upon itself about the lower ring and tape securely
to the supporting wire.

5. RUNNING DROP WIRE PAST CABLE TERMINALS

5.01 Avoid drop wire runs past a cable terminal
by endeavoring to obtain a reassignment to

a nearer terminal.

5.02 Where a disconnected drop wire passing a
terminal is to be reused, obtain an assignment

to the nearer terminal if practicable.

6. ATlAC:HING DROP WIRE TO METAL TROLLEY OR
STREE1r LIGHTING POLES

6.01 Drop wire attachments to metal trolley,
traffic signaling, or street lighting poles

should be avoided. However, if it is unavoidable,
refer the case to your supervisor for specific
approval before attachments are made.
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Installation 6.04 Only one drop WIre shall be attached to a
sign bracket.

Fig. 9-Attachment To Type 170 Sign I~racket

6.02 Attach drop wire to metal street lighting,
traffic signaling I or trolley pole by means

of a drop wire hook fastened to a type 170 or 188
sign bracket as illustrated in Fig. 9 and 10. The
diameter of the pole determines the type of sign
bracket to be used, as follows:

Type of Sign Bracket Diameter of Pole

2-170 1-7/8 to 8 inches

3-170 3 to 4 inches

4-170 4 to 5 inches

6-188 5 to 8 inches

10-188 8 to 12 inches

5/16 IN. GALV STOVE
BOLT WITH SO NUT *

SHAKE PROOF
LOCKWASHER *

STREET
LIGHTING POLE

7/16 IN. X liN. GALV
ROUND WASHER

SHAKEPROOF LOCKWASHER *

5/16IN.-18 GALV MACH SCREW *

* THESE ITEMS ARE FURNISHED
WITH THE SIGN BRACKET

Fig" 10-Attac:hment To Type 188 Sign Bracket

SHAKE PROOF
LOCKWASHER *

REMOVE SHARP
EDGES WITH FILE
AFTER BREAKING
OFF· BAND

(SIZE) 188 SIGN

BRACKET ATTACHED
TO LARGE POLE

/

*THESE ITEMS ARE
FURNISHED WITH THE
SIGN BRACKET

~~I~VI~O~INI~ WASHER/

DROP WIRE HOOK

SHAKEPROOF
LOCKWASHER *

5/16 IN. X H/4 IN
GALV. STOVE BOLT
WITH SQUARE NUHE

c:::::::::::::::::==m'1I]j]II11WIIIII[[jIII]TIjIIlI[11~~~~~~::::JJjjlll[illIII[[]IIII[illIII-TIIllli[]1 =:::=====:::::.1
SHAKEPROOF LOC~(WASHER*
5/16 IN.-18X3/4 IN.
MACHINE SCREW'*

(2) Place the bracket against the pole I wrap
the bank snugly around the pole I and attach

the free end of the bracket, inserting the 3/4-inch
stove bolt in the nearest hole.

(3) Tighten the 3/4-inch bolt securely and then
tighten the 1-114 inch bolt as must as possible

without stripping the threads or bending the
bracket excessively. If the bracket is not secure
after the 1-114 inch bolt has been tightened,
back off the nut to the end of the bolt, relocate
the 3/4-inch bolt to the next hole to take up
the slack in the band and then retighten the
1-114 inch bolt.

(1) Attach the perforated bank to the straight
end of the bracket leaving the nut at the

end of the 1-114 inch stove bolt.

(4) Remove the excess length of the band by
bending it back and forth until it breaks at

the bracket. Remove sharp edges at break with
a file.

6.03 The principal points to be observed In

installing the type 188 sign bracket are as
follows:

Page 6
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SECTION 462-450-205
l!;Sue 3, November 1968

AT& TCo Standard

DROP ANID BLOCK WIRING

SEPARATION AND MECHANICAL PROTECTION

CONTENTS

1. GENERAL.

2. GENE:RAL PRECAUTIONS

3. DEFINITION OF TERMS

4. SEPARATIONS

S. MECliANICAL PROTECTION

1. GENERAL

PJl.GE

2

2.03 \Vhenever practicable, avoid running telephone
wire in the same conduit, molding, or runway

with signal circuits which are operated by battery
or from a step-down transformer. Strict adherence
to this recommendation will minimize the possibility
of interference by either or both parties during
placing or maintenance activities.

2.04 Cold water pipes sweat under certain
conditions; therefore, cross wire over rather

than under the pipes.

3. DEFINITION OF TERMS

1.01 This section specifies mInImUm separations
required between foreign conductors and

telephone wiring in or on buildings and in spans
to buildings. It also describes mechanical protection
required between telephone wiring and pipes,
gutters, masonry, etc.

1.02 This section is reissued to include separation
requirements originally contained in Section

461-200-201. Since this is a general revision, arrows
ordinarily used to indicate changes have been
omitted.

1.03 In general, separations are required for
electrical reasons. However, uncovered

steam and hot water pipes, stationary metal gratings,
etc, also must be considered because of excessive
heat or abrasion.

2. GENERAL PRECAUTIONS

2.01 All wire installed in explosive atmospheres
shall be placed in accordance with the

instructions pertaining to that equipment.

2.02 Wire shall not be placed in pipe or conduit
containing electric light and power wires or

cables. Wires shall not be placed in the same
outlet box or junction box, unless separated from
the electric light and power wires by a suitable
insulating: partition.

3.01 The following definitions are for terms used
in Tables A, 13, and C:

• Bare Wire-A condudor having no covering
or insulation whatsoever.

• Open W"iring-A wiring method using cleats,
knobs, tubes, and flexible tubing for the
protection and support of insulated conductors
run in or ort buildings, and not concealed
by the building structure.

• Service Drop-The overhead service conductors
between the last pole or other aerial support
and the first attachment to the building.

• Nonmetallic Sheathed Cable-An assembly
of two or more insulated conductors having
an outer sheath of moisture resistant, flame
retardant, nonmetallic material.

4. SEPARATIONS

fe
R c The separations shown in Tables A.

o X B, and Care mi'nimum requirements.
Greater separatl10ns shall be provided
where readily obtainable.

4.01 Separations specified in Tables A, B, and
C apply to crossings and parallel runs.

© American Telephone and Telegraph Company, 1968
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4.02 In Tables A and B the specified separations
must be obtained for parallel runs.

4.03 The specified separations must be obtained
at crossings designated No Alternative in

Tables A and B.

4.04 Separations and protection requirements for
wiring which is placed on outside walls of

buildings and is to be extended to off-premises
stations, outdoor stations, loud ringing bells, etc,
are the same as those 8pecified for drop and block
wire and are shown in Table B.

4.05 Separations of less than 6 feet between drop,
block, and station wiriI1g, or telephone ground

wires and lightning wires or rods are permissible
under the following conditions:

(a) Where telephone, power, and lightning rod
ground connections are made to a common

grounding medium as specified in 460-100-201.

(b) Where separate driven ground rods are used
for telephone, power, and lightning rod

installations, and thlF: ground rods are bonded
together as specified in 460-100-201.

Note: In no case shall the separation be
less than 4 inches.

4.06 Tables A and B li.st the minimum separations
between telephone wiring and foreign

conductors or metallic objects outside or inside
buildings.

4.07 Table A applies only to telephone wiring
between the protector (fuseless or fused)

and the telephone equipment and to telephone
wiring requiring no protector.

4.09' Table C lists the mInImUm separations that
shall be obtained between drop wire in the

span to a building and foreign conductors or metallic
objects.

5. MECHANICAL PROTECTION

5.01 W here it is not practicable to obtain
recommended minimum separation at crossings

other than those shown as No Alternative in
Tables A and B, or where wire or cable runs are
subject to mechanical damage, abrasion, or excessive
heat, a protective covering is required as shown
in Fig. 1. The protective covering should be used
as follows:

• B Plastic Tube, P Wire Guard, or two layers
of vinyl tape extending 2 inches beyond
each side of object being crossed.

• P Wire Guard, B Plastic Tube, or two layers
of vinyl tape shall be used in all cases where
telephone wiring is subject to abrasion or
mechanical damage. E Wire Guard (plastic
tubing) may be used in place of vinyl tape
or P Wire Guard on station wiring within
buildings where improved appearance is
desired. (See Fig. 2.)

5.02 Where plastic-insulated station wire passes
through wall or floor adjacent to wall or

baseboard, protection with vinyl tape or E Wire
Guard is not required unless wire is subject to
mechanical damage or abrasion.

5.03 Where station wiring passes over floor away
from wall or baseboard, protect it from

mechanical damage with overfloor ducts and
associated fittings as covered in Section 461-350-100.

5.04 Fig. 3 through 14 are typical examples of
wiring that requires protection.

4.08 Table B applies only to telephone WIrIng
(drop or block) attached to the building and

feeding a protector (fuseless or fused).

Page 2
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TABLE A - SEPARATION AND PHYSICAL PROTECTION FOR WIRING E~ETWEEN

PROTECTOR AND TELEPHONE EQUIPMENT

This table applies only to telephone wiring from fuseless or fused protector to telephone equip-
ment and to telephone wiring requiring no protector. Minimum separations between telephone
wiring outside or inside buildings, and type of plant involved, are as follows. Separations ap-
ply to crossings and to parallel runs.

TYPE OF PLANT INVOLVED MINIMUM PROTECTION RE(~UIRED IF MINIMUM
SEPARATIONS SEPARATIONS CANNOT BE OBTAINED 1

Bare light or power wire of
5 fV No Alternative 2

any voltage
_.--_.~

Electric
Open wiring not over 300

2 in. See Note 3
Supply

volts

Wires in conduit, or in arm-
ored or nonmetallic sheath None
cable, or power ground wires

Radio and Antenna lead-in and ground 4 in. See Note 3
Television wires

Signal or Open wiring or wires in con-
Control None
Wires

duit or cable

Commlllni- Communi ty te levision sys-
cation terns coaxial cables with None
Wires shields at ground potential

Telephone Using fused protectors 2 in. See Note 3
Drop or --

Block Using fuseless protector or
None

Wire where no protector required

Telephone Ground Wire None

SK station wire with shield grounded

Sign
Neon signs and associated 6 in. 4

or lead cable with sheath grounded.
wiring from transformer Ground requirements same as for signal-

ing ground. See Section 638-210-100.

Lightning Lightning rods and wires 6 it See 4.05
System

Pipe
Steam or hot water or heat- See Note 5 See Note 5
ing ducts

Stationary Grating, Metal Shutter P Wire Guard, or two layers of vinyl tape required
Grillwork, etc. in all cases to resist abrasion.

Note 1: Applies only to crossings. For parallel runs the indicated minimum separations must
be maintained.

Note 2: Power is to be turned off if working above bare wire. Ladders shall be placed to main-
tain a 5-foot minimum clearance.

Note 3: B Plastic tube; E or P wire guard; or two layers of vinyl tape €:xtending 2 inches be-
yond each side of obj ect being crossed.

Note' 4: To prevent accidental breakage, avoid neon sign location if alternate run is possible.

Note 5: Excessive heat may damage plastic-insulated wires, therefore avoid heating ducts and
other heat sources.
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TABLE B ''''IRING BETWEEN BUILDING ATTACHMENT AND TELEPHONE PROTECTOR

This table applies only to telephone wiring (drop or block) attached to buildings and feeding a
fuseless or fused protector. Minimum separations between telephone wiring outside or inside
buildings, and type of plant involved, are as follows. Separations apply to crossings and to
parallel runs.

TYPE OF PLANT liNVOLVED
MINIMUM PROTECTION REQUIRED IF MINIMUM

SEPARATIONS SEPARATIONS CANNOT BE OBTAINED 1

Bate light or power wire of
5 ft 2 No Alternative 2

any voltage

Service drops or open wiring
4 in.

Electric not over 750 volts
Supply -'._,-

Wires in conduit, or in
armored or nonmetallic

2 in.
sheath cable, or power
ground wires

Radio and Antenna lead-in and ground
4 in.

Television wires
--

Signal Open wiring or wires in
2 in. P Wire Guard extending 2 inches beyondWire conduit or cable

Foreign open wiring and
each side of obj ect being crossed

wires in conduit or cable~

Between exposed and unex- 2 in.
Communi-

posed Telephone Company
cation
vVires

wires

Community television sys-
tems coaxial cables with None
shields at ground potential

r~

Downspouts and gutters 2 in.
:Metallic
Object Stationary Gratings, etc.

P Wire Guard or two layers of vinyl tape required in
all cases to resist abrasion

i---------

Telephone Ground Wire None
:..."..

Sign signs and associated
6 in. P Wire Guard, 12 inches long 3

from transformer

T.1Q"ht,mnQ"
rods and wires~ ~ 6 ft See 4.05

Telephone Ground Rods to Other
6 ft No AlternativeGround Rods

Note 1: Applies only to crossings. For parallel runs the indicated minimum separations must
be maintained.

Note 2: Power is to be turned off if working above bare wire. Ladders shall be placed to main-
tain a 5-foot minimum clearance.

Note 3: To prevent accidental breakage, avoid neon sign location of alternate run is possible.

Page 4
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TABLE C - DROIP WIRE SPANS TO BUILIOINGS

Minimum separations between drop wire spans to buildings and[ type of plant involved, are as
follows:

DROP WIRE SPAN TO BUILDING
MINIMUM SEPARATION

TYPE OF PLANT INVOlVED

CROSSING, PARALLEL

Service drops or open wiring not over 750 2 ft 1 ft
volts

Electrie Supply
Wires in conduit, or in armored or nonmetal ft

4 in. 4 in.lic sheath cable

Radio and Antenna lead-in and ground wires 2 ft 1 ft
Television

Open wiring 2 ft 1 ft
Signal Wires

Wires in conduit or cable 4 in. 4 in.

Foreign open wiring 2 ft 1 ft

Communication Foreign wires in conduit or cable 4 in. 4 in.
Wires

Community television systems coaxial cables
with shields at ground potential '

4 in. 4 in.

Metallic Objects Rain spouts, gutters, etc 4 in. 4 in.

Groundl Wires
Ground wires (except radio, television, and 4 in. 4 in.

lightning ground wires)

Lightning Lightning wires and rods 6 ft 6 ft

Signs
Neon sign and associatE!d wiring from trans- 1 ft 1 it

former

STAPLE OR B
GROUND WIRE CLAMP

P WIRE
GUARD

SC WIRE
CLIP

BPI_ASTle
TUBE

I
E WIRE
GUARD

Fig. l-Securing Wire Guardti
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Fig. 2-Use of Vinyl Tape or E Wire Guard

Fig. 3-Crossing Mas()nry Building Projection

Page 6

Fig. 4-Crossing Wood or Stucco on Wood Building
Projection

Fig. 5-Protecting Wire Run Through Stationary Metal
Grating



Fig. 6-Block Wires Crossing Over Pipe

ISS 3:, SECTION 462·450·205

DRIVE RING
OR INSULATED

SCREW EYE *

* USE INSULATED
ATTACH MENTS WHERE
FUSED PROTECTION
IS REQUIRED.

Fig" 7-Block Wires Crossing Behind Pipe

Fig. 8-Drop Wire Over Pipe

Fig. 9-Crossing Building Overhangs and Gutters

Fig. 10-Drop Wire Crossing Behind Pipe

Page 1
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Fig. l1-Drop Wire Cro:ssing Behind Foreign Wire

Fig. 12-Block Wire Crossing Behind Foreign Wire

Page 8
8 Pages

IFig. 13-Drop Wire Crossing Over Conduit

I=ig. 14-Block Wire Crossing Over Conduit
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DROP WIRE

PLACING WIRE FOR MOBILE HOMES

~~DDENDUM 462.460·200
Issue 1, November 1968

AT&TCo Standard

1.001 This addendum supplements Section
462-460-200, Issue 4. The attached pages

must be inserted in the section in accordance
with the filing instructions above.

Attached~

Page 1 dated November 1968, revised
Page 2 dated November 1968, reissued

1.002 This addendum is issued to revise 1.04
by deleting the information regarding

obtaining permission to :attach wire to mobile
homes.

© American Telephone and Telegraph Company, 1968
Printed in U.S.A.
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BELL SYSTEM PRACTICES
Plant Series

DROP WIRE

PLACING WIRE FOR MOBILE HC)MES

SECTION 462.460-200
Issue 4, May 1968

AT& TCo Standard

1. GENI:RAL

1.01 This section covers general information for
the placing of drop wire for mobile homes.

1.02 'rhis section is reissued to specify the use
of insulator supports in grounding of the

mobile home chassis and to elaborate on various
other grounding precautions associated with drop
wire installations.

1.03 Placing drop wire, station wire, and protectors
on mobile homes should be on the same

basis as installations for permanent buildings with
the exceptions noted. 2.

Defects in electrical equipment or
wiring in a "lobile home may energize
the unit and present an electrical
hazard to persons in or near it. If
a hazardous condition is found to
exist, the craftsman must proceed no
further until the condition has been
corrected and the supervisor infornzed
of the condition. The craftslnan
should inform the occupant or the
trailer park manager, if available, of
any hazardous condition found.

TESTING MOBILE HOME

1.04 Prior to proceeding with installation, a
preliminary survey of the area should be

made. Makeshift pole lines, insufficient clearances.
etc, should definitely be avoided. Necessary
arrangements for facilities such as private poles
and digging and backfilling trenches for buried
wirl' ~hould be made by the outside plant engineer.

1.05 vYhere such negotiated arrangements have
not been made by the engineer or conditions

are found unsatisfactory, refer the matter to the
superVISOr.

1.06 "Where attachments are made on joint-use
poles and posts, the standard separations

between power and telephone wires must be
provided as for permanent residences.

2.01 Before the craftsman makes bodily contact
with any metal portion of the mobile home,

the following tests should be made:

(a) Test metallic mobile home body for possibility
of being energized.

(b) Test chassis of mobile home for possibility
of being energized.

2.02 The craftsman should use the best available
ground (water pipe, ground rod, etc) for

making test.

© American Telephone and Tekgraph Company. 1%8

Printed in l' .S.A.

Page 1
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SECTION 462-460-200

4-IN. X 4-IN. POLE
PROVIDED BY
CUSTOMER. (MIN.
HEIGHT-IO FT.
ABOVE GROUND)

Fig. 1-Typical Aerial Service Connections

2.03 To verify presence or absence of hazardous
voltage on a mobile home body or chassis,

use the B Voltage Tester in the same manner as
when verifying the presence of voltage on ground
leads on joint-use poles as descrihed in Section
620-105-010. If it is necessary to cut through paint
to ensure good contact between mobile home and
B Voltage Tester, select an inconspicuoUls location
to avoid marring the appearance of the mobile
home. Use rubber ~,loves and avoid bodily
contact with the nl(~bile home during this
operation.
~ If the B Voltage Tester indicates that
~ any part ol the mobile honle is

energized, do not proceed until the
condition is corrected and the supervisor
is infornled. (See 1.06.)

3. INSTALLING SERVICE DROPS

3.01 The distribution plant serving a trailer park
may be any of the following types, depending

on the number of lines required:

• Drop wire-multiple or single

• Distribution wire

• Aerial cable

• Buried cable.

Service to an individual trailer may be either an
aerial drop wire or a buried wire. Typical service
connections to trailers are shown in Fig. 1 and 2.

Page 2
Reissued November 1968



ISS 4, SECTION 462~460~200

Fig. 2-Typic<al Buried Service Connections

4. INSTALLING STATION WIRE AND CABLE

4.01 Installations generally vary, depending on
the type of facilities provided by the customer.

Typical grounding arrangements are shown in Fig. 3
and 4.

4.02 The protector should be located as near as
possible to the mobile home on a private

post or mounted on the outside surface of the
mobile home. "Vhen mounting protector on the
outside surface, use 79-type or other suitable
backboard. This backboard may also be used for
the drop or block wire attachment.

Page 3



SECTION 462·460-200

/ POWER SERVICE DROP

4 IN. X 4 IN. POST PROVIDED BY CUSTOMER
(MIN HEIGHT 10 FT ABOVE GROUND)

Page 4

Fig. 3-Gro 1unding Methods-Aerial Distribution
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NOTE:

IF NO GROUND BOND IS FOUND, BOND THE
POWER CONDUIT TO COLD WATER PIPE
WITH A NO.6 GROUND WIRE AS SHOWN

Fig. 4-Grounding Methods-Buried! Distribution

Grounding

4.03 • Refer to Section 460-100-201 for selection
and installation of protector grounds and

wiring of protector. For a mobile home the best
ground is the power ground system. Using a #14
ground wire, connect the protector to the power
ground rod, ground wire, power service conduit,
or a water pipe serving as a power ground. A
typical installation of this type is shown in Fig. 3
and 4. If the power ground is not present or
availabl12, ground the protector to a driven ground

rod or a metallic water pipe of which at least 10
feet is buried as shown in Fig. 5 and 6. It is
particularly important to have the power and
telephone grounds bonded together. If for any
reason separate ground rods are used, bond
them together.•

Bonding Mobile Home

Caution: The mobile home chassis must
be bonded directly to the telephone protector
or to the station ground.

Page 5



SECTION 462-460-200

41N.X 41N. POST PROVIDED BY
CUSTOMER (MIN HEIGHT~IOFT

ABOVE GROUND)

Fig. 5-iGrounding-Drop Wire Distribution

4.04 .Use a suitable size B, C, or D Insulator
Support to bond the mobile horne chassis to

the protector ground tE~rminal or station ground.
Attach the insulator support to a flange on the
structUi:al member of the mobile horne chassis
(Fig. 3 through 6). Attach the #10 ground wire
to the insulator support with a 3/4~inch 10-24
round-head machine screw, zinc- or cadmium-plated,
and a suitable size zinc- or cadmium-plated flat
washer. The ground wire should be installed in a
manner to provide the best possible mechanical
protection.,

4.05 Bonding should be completed before any
installation work is started.

Page 6

Wiring

4.06 The inside WIrIng and cabling of mobile
homes should be on the same basis as for

permanent structures. In some cases, short lengths
of conduit for telephone wiring are provided
between the bottom of the mobile home and outlet
locations. vVhere such facilities are not provided,
entrance holes should generally be drilled in the
floor, the wire pulled through, taped to seal out
weather, and terminated on a connecting block on
the inside wall. On mobile homes that are moved
often and require telephone service, it may be
desirable to place permanent wiring inside to a
protector mounted on the outside.



ISS 4, SECTION 462-460-200

Fig. 6-Grounding-Buried Wire Distribution

4.07 Use wood guard or conduit from post to
mobile home to protect drop or block wire

from damage when the post cannot be placed 12
inches or less from the mobile home.

Page 7
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BELL SYSTEM PRACTICES
Plant Seriies

SECTION 462-470-241
Issue 3, June, 1963

AT&TCo Standard

DROP AND BLOCK WIRING

DISPOSITION OF WIRE AT TERMI~~AL OR

POLE ON DISCONTINUANCE OF SERVICE

1. GENE:RAL

1.01 T1his section covers methods for disposing
of drop and block wire disconnected at

cable- and wire terminals and protector mount
ings in connection with the discontinuance of
service. The treatment of bridle wire connected
to open wire that is not in service is covered in
Section 638-320-200.

1.02 rrhis section also covers the use of B drop
wire caps for protecting the skinned wire

ends and the identification tags placed around
the wir{~ ends. Although the illustrations in this
section show drop and block wires, the drop wire
caps ma.y also be used on multiple drop wire, HD
wire, etc.

1.03 This information was formerly covered in
S~ection 625-470-241 (G32.175.2) whilch is

canceled.

1.04 Suitable tags, locally provided, are
wrapped around the ends of disconnected

drops as a means of identifying each drop in con
nection with plant orders to restore service. The
tag should indicate the address of the customer
served and other pertinent information as deter
mined by local service practices.

1.05 1rurn down fingertight, the top nuts of the
binding posts vacated by disconnected

drops.

1.06 Wht:re a cable pair becomes spare on dis-
connecting a drop and it appears in a cross

connecting terminal in the cable run, the asso
ciated cross connection should be removed in
accordance with local instructions.

2. PLAC:ING B DROP WIRE CAP ON END OF
DISCONNECTED DROP WIRE

2.01 Proceed as follows:

(1) Press the two conductors of the free end
of wire together and wrap an identification

tag around them.

(2) Insert the tagged wire end into the open
end of a B drop wire cap as far as it will

go.

(3) Place several wrappings of friction tape
around the open end of the cap and the

wire, thereby sealing the cap opening.

(4) Bend the capped wire end against the sup
porting part of the wire and continue the

tape wrappings to secure the free wire end.

(5) These operations alre illustrated in Fig. 1,
2,3, and 4.

Wrop identification /'
tog around wire end.

Fig. 1 - 1~laee Jdentificatiol' Tag Around Wire End

B Drop Wire Cop

Togged wire end
inserted in cap.

Fig. 2 -Insert Tagged Wire End in (;ap

© American Telephone and Telegraph Company, 1963
Printed in U. S. A. Page'



SECTION 462·470·241

~8 Drop Wire Cap

__ Tope wrapping around
open end of cap.

Fig. 3 - Wrap Tape Ar'ound Open End of Cap

Tape wrapping securing
free end to suppod
part of drop wire.

(3) Tag and cap the wire end and secure it to
the supporting part of the wire as shown

in Pig. 7.

3.03 Wall Mounted Terminals

(a) Vertically Mounted Terminals: Dispose of
disconnected drop in the manner described

in 3.01 for pole mounted terminals.

(b) Horizontally Mounted Terminals: Dispose
of disconnected drops in the manner de

scribed in 3.02 for strand mounted terminals.
The complete treatment is illustrated in Fig. 8.

4. DISCONNECTING DROP WIRE AT WIRE TERMINALS

4.01 Party Line Taps in Drop Wire Runs Along
a Lead: Pull the free end of wire out of

the wire terminal, tag and cap it and secure to
the supporting part of the drop as shown in
Fig. 9. If the party line extending beyond the
wire terminal pole is disconnected, treat its free

Fig. 4 Secure Free End to Supportilng F'art of
Drop Wire

3. DISCONNECTING DROIf» WIRE AT DIST~tIBUTlON

CABLE TERMINALS

3.01 Pole Mounted Terminals: Dispose of dis
connected drop as follows:

(1) Pull the free end of wire out of the
terminal.

(2) Lay wire back on itself at the first ring
below the terminal, tag and cap the free

end and then secure the free end to the sup
porting part of the wire as shown in Fig. 5
and 6.

3.02 Strand and Sheath Mounted Terminals:
Dispose of disconnected wire at 49-, N-,

and T-type terminals as follows:

(1) Pull free end of wire out of the terminal.

Capped wire end -----
secured to the
supporting part
of the drop wire,

Bend back
disconnected
drop wire
at First Ring.

~-N Type Terminal

(2) Lay wire back on itself at the wiring ring,
which will allow the free end to fall out

side the terminal wiring rings.

Page 2

fig. 5 - N·Type Terminal, Pole Mounted
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5. DISCONNECTING DROP WIRE AT 1160 PROTECTOR

Fig. 8 -IN-Type Terminal, Horizontally Mounted

Copped wire end
secured to the
supporting part
of the drop wire,Bend back disconnected

wire about the ring
which will permit the
free wire end to fall
beyond the terminal end,

5.01 Where a drop is connected through 116D
protector to a cable terminal, disconnect

the drop at the terminal. Pull the free end of wire
out of the terminal, tag, cap, and support it in
the manner described in 3.

F lype Terminal

Capped wire end ~

secured to the
supporting part
of the drop wire

Fil~. 6 - F.Type Terminal, Pole Mounted

Bend back
disconnected
drop wire at
First Ring,

end at this point the same as for the intermediate
party line.

il!

III_~IOI Br: iH' Wire Terminal

IIBend back
disconnected
drop wire
about ring.

'\
Capped wire end _-.. .

secured to the
supporting part
of the drop wire,

Capped wire end
secured to the
supporting part
of the drop wire,

Type Terminal

Bend back rfic('t"ln"ol'i'Qrf ,-'

wire about the ring
which will permit the
capped wire end to fall
beyond the terminal end,

4.02 Drops from Open Wire Lines: Pull discon-
nected drop from the wire terminal

mounted on the crossarm or pole. Lay wire back
on itself at drive ring located below the wire ter
minal, tag and cap the free end and secure it to
the supporting part of the drop as shown in
Fig. 10.

Fig. 7 - N-Type Terminal, Strand and Sheath Mounted Fig. 9 - 101 B Wire Terminal, Pole Mounted

Page 3



SECTION 462·470·241

/Terminal

Bend back ------ ~I

disconnected
drop wire at
First Ring.

SeClXe free end to its _-_..L.
supporting wire with 34 inch
Block Friction Tape.
Taping should completely
cover bore conductors
and rubber insulation.

Secu" free end 10 it)
supporting wire with 14 inch
Block Friction Tope,
Taping should completely cover
bare conductors and rubber
insulation,

Nor T Type Terminal

101 B Wire Termina I
/ ..

/~

Bend back disconnected -~/
wire about the ring
which will permit the
free wire end to fall
beyond the terminal end.

Bend back disconnected /
drop wire about ring.

Capped wire end /
secured to the
supporting port
of the drop wire.

Fig. 10 - Wire TerminCiI Mounted on Crossarm

Fig. 11 ~ Strand and C:able Mounted Telrminal Fig. 12 - Pole and Wall Mounted Terminal

6. DISCONNECTING DROP WIRE AT CIROSS
CONNECTING TERMINALS

7. TA,PING END OF DISCONNECTED DROP WIRE

6.01 Disconnect the drop wire, tag and cap the
end. Bend the wire back on itself and

secure the free end inside the terminal. Remove
the cross-connection associated with the discon
nected drop.

7.01 Where B drop wire caps are not available,
wire ends may be taped with friction tape

in the manner indicated in Fig. 11 and 12. The
method for disposing of disconnected wire at
various types of terminals is similar to that cov
ered in parts 3, 4, 5, and 6 for capped wire ends.

Page 4
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BELL SYSTEM PRACTICES
Plant Series

DROP AND BLOCK WIRING~

MULTIPLE DROP WIRE:

DESCRIPTION

SECTION 462-500-100
Issue 6, Marc" 1968

AT &TCo Standard

1. GENE:RAL

1.01 Multiple drop wire is used for making multiple
drop connections where fuseless-type protection

or no station protection is required.

1.02 This section is reissued to include limitations
on the length of C Multiple Drop Wire runs.

1.03 Information on B Multiple Drop Wire and
C Multiple Drop Wire of earlier design is

included.

2. DESCRIPTION OF MULTIPLE DROP WIRE

2.01 Multiple drop wire is a self-supporting type
consisting of six twisted pairs of conductors.

Each conductor is rubber-insulated and
neoprene-jacketed. The insulation of one conductor
of each pair is of a distinctively different color to
provide ring and tip identification, as well as pair
identification. The six pairs are cabled together,
and wrapped with glass yarn tape into a tight core.
The assembly is encased in a black neoprene jacket.

2.02 The color identification of the C Multiple
Drop Wire is as follows:

PAIIR NO. TIP RING

1 White Blue
2 White Orange
3 White Green
4 White Brown
5 White Slate
6 Red Blue

2.03 Fig. 1 illustrates the makeup of C Multiple
Drop Wire.

0.027 ELECTROFORMED WIRE
;, )' (COPPER-STEEL)

'\,d BROWN - WHITEI::lAPER FILLERS 1
I3ETWEEN PAIRS

GREEN-WHITE \, '" I ,SLATE-WHITE

NEOPRENE JACKET\ ',\, I //-= ,~~;,/PAPER CENTER

GLASS YARN TA7E~1'!r\'\'~.' ~" II ' .

.~ i "
ORANGE-WHITE -' > ~ '." BLUE-RED

I \
BLUE -WHITE

Fig. l-C Multiple Drop 'Wire (Present Design)

2.04 The color identification of the C Multiple
Drop Wire of earlier manufacture is as

follows:

PAIR NO. TIP RING

1 Black Brown
2 Black White
3 Black Yellow
4 Black Green
5 Black Red
6 Blaek Blue

2.05 Makeup of this wire is shown in Fig. 2.

2.06 Fig. 3 illustrates the makeup of B Multiple
Drop Wire which was superseded by the

C Multiple Drop Wire.

American Telephone and Telegraph Company. 1968

Printed in U.S.A. Page 1



SECTION 462-500- 100

2.07 The B Multiple Dtop Wire supplied during
the early production period differs from the

present standard in that five pairs were cabled
around a center pair. The makeup of this wire is
shown in Fig. 4.

2.08 C Multiple Drop vVire weighs approximately
14 pounds per hundred feet; B Multiple Drop

Wire weighs approximately 16 pounds per hundred
feet. The early design of B Multiple Drop Wire
weighed 14 pounds per 100 feet.

_#
WHITE-BL.ACK';>

~
BROWN-BLACK

Fig. 4-8 Multiple Drop Wire (Early Design)

2.09 The approximate breaking strength of C
Multiple Drop Wire is 1200 pounds; the

breaking strength of B Multiple Drop Wire is 1700
pounds. The early design of B Multiple Drop Wire
had a breaking strength of 1200 pounds. Stringing
sags, which remain common for all types, are
shown in Section 462-500-011.

SPAN LIMITATIONS

2.10 Multiple drop wire can be used in spans up
to 300 feet. tHowever, due to transmission

limitations, it should not be used in runs exceeding
370 feet in length.•

Fig. 2-C Multiple Drop Wire (Early Design) 3. ASSOCIATED MATERIALS AND APPARATUS

3.01 Materials and apparatus required in connection
with the installation of multiple drop wire

and their uses are as follows:

~
i

BLUE-BLACK

Fig. 3-8 Multiple Drop Wire

Page 2

D Drop Wire Clamp

Drop'vVire Puller

116A or 116C
Protector

104-Type Wire
Terminal

- For supporting the
wire at span attach
ments.

- For pulling the wire to
proper tension and
snubbing it.

- A 6-pair fuse less sta
tion protector for
inside or outside
mounting.

- A 6-pair wire terminal
similar to the 116A
or 116C Protector
but without protec
tors.
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B Drive Hook

Drop Wire Hook

4. CUTTING MULTIPLE DROP WIRE

/
I

I

('/
I

(b) Grip the jacket at the wire end with diagonal
pliers and roll the jacket back on itself as

illustrated in Fig. 5.

(c) Release the rolled back portion of jacket
and grip it again with long-nose pliers. Again

roll the jacket back on itself until it pulls free
of the glass yarn tape. Then pull the jacket off
with a strong steady pull over the required
distance from the wire lend (Fig. 6).

Fig. 5-Rolling the Jacket with Diagonal Plien

No. 18 RH Galv
Wood Screw 2-1/2
inch or longer

- Pole attachment.

- First building attach·
ment.

- For fastening drop
wire hook to stud
ding of frame build
ing.

5/16-inch by 1-3/4 inch - For fastening drop
Hammer Drive wi re hook on rna·
Anchor sonry walls.

No.9 Cable Clamp - For second and last
building attach
ments. May also be
used as intermediate
attachments.

4.02 Eight-inch side-cutting pliers can also be
used for cutting multiple drop wire. It may

require several presses of the pliers to cut through
the wire.

5/8-inch Drive Ring - For intermediate build-
ing attachments.

No. 10 Ground Wire - For grounding the
116A or 116C pro
tector to water pipe.

4.01 Use 6-inch SW diagonal pliers for cutting
aeross multiple drop wire. It will be necessary

to mak€~ several cuts with the pliers to complete
the operation. Make an initial cut in the wire with
the points of the pliers and bend the wire back
at th~ c:ut to expose the inside conductors. Then
cut a few conductors at a time until the cut is
completlad.

5. REMOVING OUTER JACKET ON MULTIPLE DROP
WI~!E

5.01 In terminating multiple drop wire at terminals
and protectors, it is necessary to remove

the outer jacket so the pairs can be fanned out.
Strip the jacket as follows:

(a) Make two longitudinal cuts opposite each
other on the multiple drop wire by means

of the large groove of the C Braid Stripper.

Fig. ~.-Rolling the Jacket on Itself
with Long-Nose Pliers

(d) R€~peat operations of Steps (b) and (c) for the
remaining segment of jacket.

(e) Unwrap the glass yarn tape around the wire
core and fan out the pairs for conductor

skinning and terminating. Cut off excess yarn
tape and filler.

Page 3
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BELL SY!.TEM PRACTICES
Plant Sel'ies

DROP AND BLOCK WIRING

MULTIPLE DROP WIRE

PLACING

SECTION 462-5()()"200
Issue 3, June, 1963

AT&TCo Standard

1. GENI5RAL

1.01 This section covers methods for placing
multiple drop wire in spans and on build

ing walls.

1.02 rrhis information was formerly covered in
Section 625-500-200 (G32.138.2) which is

canceled.

2. PLANNING MULTIPLE DROP WIRE RUNS

avoid excess wire loss. The required length of
wire can be cut from reel in garage or storeroom
and, if not over 250 feet, it can be coiled on the
drop wire reel. If length is over 250 feet, coil the
wire in a hand coil of convenient size. Should a
number of installations be located close together,
it may be desirable to takl~ the reel of wire to the
job and distribute as required.

3. MULTU:JLE DROP WIRE RIUNS ON BUILDINGS

Fig. 1 - Complete Wi!re Run on Building

3.01 Filrst Building Attachment-Use a drop
wire hook as the first building attachment

for multiple drop wire in pole-to-house spans,.
Attach hook to masonry walls with 5/16 by 1-3/4
inch hammer drive anchor; and to wood, stucco
on wood, and metal on wood walls with No. 18

2.01 In planning multiple drop wire runs on
building walls, observe the following sug

gestions:

(a) Select a location for the first attachment
which will keep the drop wire clear of

trees. In some cases an adjacent building may
be used for the first attachment as a means of
avoiding trees.

(b) Locate ring runs with a view to perma
nency and accessibility. Avoid runs requir

ing the use of long ladders.

(c) Make all runs horizontal or vertical inso-
far as practicable. Horizontal runs should

be placed out of reach of the public, partic
ularly children.

(d) Locate wire runs with a minimum of
obstructions.

(e) V/here necessary to cross or parallel elec-
tric wiring, rain spouts, or other obstruc

tions:1 the minimum separation covered in
Section 620-220-011 for drop wiring should be
observed.

2.02 M:ultiple drop wire is supplied on large
reels. It will be necessary to make a pre

liminary survey of a proposed installation to
determine the length of wire required so as to

\
~1I6C Protector

NO.9 Cable Clamp

%In, drive rings
spaced 6ft. apart

drive rings
spaced 3ft.

No,9 Cable
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SECTION 462·500-200

Fig. 2 - 0 OrCllp Wire Clamp

RH galvanized wood scrl~W 2-1/2 inches or longer.
The screw should penetrate the house studding
at least 1-114 inch. Only one multiple drop wire
should be supported on ,a drop wire hook.

3.02 Second Building Attachment -- Clamp the
cable to the wall close to the drop wire

hook attachment with a No.9 cable cl.amp. Attach
clamp to walls as follows:

Wood walls - 1-1/2 inch No. 14 galvanized
RH wood screws

Masonry walls - 1/4- by I-inch hamrner drive
anchor

Stucco on wood } . .
Metal on wood 2w'lnch No. 14 galvanIzed

R' 'd 't' RH wood screwIgI compOSI IOn

Fig. 3 - Complete Assernbly of Clamp on Wire
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3.03 Intermediate Building AttachmenttJ\ - Use
5/B-inch drive rings about 3 feet apart as

interlnediate attachments. It will be neces',sary to
spread the opening in the rings slightly in order
to ins',ert the multiple drop wire.

3.04 Last Building Attachment - Place a No.9
cable clamp on the multiple drop wire

6 inches from point of entrance to protector, wire
terminal, or building after pulling the wire taut
in the ring run. Attach clamp to wall as indicated
in 3.02.

3.05 The multiple drop wire may be term.inated
in 6-pair wire terminal or 6-pair protector

on the outside wall or inside the building:.

3.06 Complete wire run on outside building
wall is illustrated in Fig. 1.

Fig. 4 - Wiring of 116C Protector

4. MULTIPLE DROP WIRE RUNS ALONG A LEAD

4.01 Follow the methods prescribed for individ
ual drop wires in pole-to-pole runs.



5. DISTRIBUTING MULTIPLE DROP WIRE FROM
TERMINAL POLES

5.01 Distribute multiple wire in the manner
described for individual drop wires.

6. PLACING D DROP WIRE CLAMPS ON MULTIPLE
DROP WIRE

6.01 'rhe D clamp is designed primarily for use
on multiple drop wire. It consists of two

identical semicircular shells and two flat wedges
held together by a tail wire. The clamp is
illustrll~ted in Fig. 2.

6.02 Install the clamp on the wire in the follow~

lng manner:

(1) Interlock the two shells on the wire with
the large ends toward the span.

(2) Press the shells together and slid.e the
wedges into the tab rails on the sides of

the nhells. Tap the wedges with pliers to seat
therIl firmly.

(3) Place the tail wire over the drive hook or
drop wire hook.

(4) Complete assembly of clamp on wire is
illustrated in Fig. 3.

7. TERMINATING MULTIPLE DROP WIRE IN CABLE
TERMINALS

7.01 Remove the outer jacket and glass yarn
tape back to the first of the three drive or

bridle rings associated with a pole. or waIl~

mounted terminal. For sheath-mounted ter·
minals, stop jacket at terminal wiring ring near
est the pole. Fan out the pairs, run them through
the rillgs, and terminate them in the terminal in
the manner followed for block wire.

8. TERMINATING MULTIPLE DROP WIRE IN 116-TYPE
PROTECTORS

8.01 The 116C protector, shown in Fig. 4, con
sists of a metal housing equipped with a

hinged metal cover and containing twelve No.
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2A1A protector units, six pairs of line terminals,
and two terminals for siJ~aling ground connec~

tions. Also furnished is a clamp fixture for ter~

minating ground wire to housing to provide pr~

tector ground. The sign~ding ground terminals
are located at each end of the terminal block.

8.02 The 116C protector is arranged for fas
tening to mounting surface without re~

Quiring a separate mounting bracket.

8.03 W'iring of 116C protector is shown in
Fig. 4.

8.04 Insert the multipl1e wire into either end of
the protector as desired. It will greatly

facilitatle conductor terminations if the end of the
multiple wire is stripped of its outer jacket before
inserting the wire into the protector housing.

8.05 The 116C protector (Fig. 4) and the 116A
protector (Fig. 5) are shown served by a

multiple drop wire, but they can also be served
by separate drop wires.

Fig. 5 - Wiring of 116A Protector
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8.06 All drop wire conductors should be ter-
minated during the initial installation.

Place the individual wires under the bottom nut
of each binding post. Station wires entering the
protector through the wire holes are terminated
between the washers below the top nut. The
signaling ground terminals are bonded internally
to the protector ground terminal.

8.07 The 1I6A proteetor is equipped with a
housing which is similar to that of the

lO-pair N-type distribution terminals. Mount the
protector on walls in manner prescribed for
N-type terminals. This protector has been super
seded by the 116C protector.

8.08 Wiring of II6A protector is illustrated in
Fig. 5.

Page 4
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9. iNSTALLING 60-TYPE FUSES ON 116-TYPI:
PROTECTORS

9.01 Sneak current fuses, when specified, may
be added to the 1I6-type protector. A 14A

fuse holder is used to mount the 60-type fuse on
the protector (see Fig. 4).

10. TlERMINATING MULTIPLE DROP WIRE II~ 104B
WIRE TERMINALS

10.01 A 6-pair wire terminal similar in design
to the 116C protector is used where station

protectors are not required. The terminal block
is similar to the block in the 116C protector except
for the omission of the 2AIA protector units and
ground clamp. The wiring of the wire terminal
will be the same as for the 116C protector except
that the ground wire connection when required
for station ringers is made on one of the ground
posts. Use a No. 14 ground wire for this purpose.
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SECTION 462-600-200
Illue 2, July 1967
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DEDICATED PLANT

WIRING ACCESS POINTS

11

2

1.05 Access points can be distinguished from
15 control points by:

1.04 Subscriber drop, block, or buried service
11 wires should not be terminated in an access

point.

(a) A green B Cable Tie placed around the
THROUGH cable of a strand-mounted access

point. A red B Cable Tie identifies a control
point.

16

PAGE 1.03 Under the dedicated plant plan, a pair IS

permanently assigned to a specific residence
or non-key business addre8s from a central office.
Once dedicated, the pair will remain permanently
as8igned to a customer's location, whether working
or idle.

CONTENTS

1. GENERAL.

2. DEF:INITIONS

3. TYPES OF ACCESS POINTS

4. IDENTIFYING SPECIAL CIRCUITS

5. CONNECTING

6. PIElCINO-OUT

7. TAI.KING CIRCUIT

1. GENIERAL

1.01 This section describes the method of wiring
an access point in dedicated plant.

1.02 This section is reissued to:

• Hevise Fig. 2 to include a stub cable and a
170-type adapter.

• Revise Fig. 3 to illustrate the new 5-type
closure.

• Revise Fig. 6 to illustrate wiring arrangement
of the E Backboard used in conjunction with
G Cable Closure which replaces the nongastight
38-Y-B Cable Closure.

• Revise Fig. 7 to illustrate wiring arrangement
of the F Backboard used in conjunction with
H Cable Closure which replaces the nongastight
88-Y-C Cable Closure.

(b) A marker with a letter A on a green
background installed on pole- and wall-mounted

closures, building cabinets, and buried closures.
Control points are identified by a letter C on a
red background.

1.06 Access points have been designed so that
personnel entering an access point will find

the OUT cable pairs placed through the rear holes
of the wiring brackets, and the method of connecting
the IN and OUT pairs the same regardless of the
type of closure. This has been done to facilitate
good housekeeping. The closure should always look
neat after the workman leaves the job.

1.07 A talk pair is provided for calling testboard
and other locations which will reduce test

pick damage to the conductors.

2. DEFI~IITIONS

• Add illustration to illustrate wiring arrangement
of the D Backboard used in conjunction with
UP-1200 Cable Closure.

• Delete references to B Drop Wire Cap.

2.01 Access Points provide a means of connecting
pairs in distribution cables to spare pairs in

main or branch feeder cables. Cables entering
access points from the central office or a preceding
control point are termed JrN or THROUGH cables

© American Telephone and Telegraph Company, 1967
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SECTION 462-600-200

(Fig. 1). Cables leaving access points toward
subscribers are termed OUT cables. Cables which
originate in the access point assume the address
of the access point. and the cable pair numbers
assigned to the pairs in these cables begin at one
(1) and continue up to the total number of pairs
originating at this location. THROUGH feeder
cables leaving access points do not change designations.

2.02 Continuous PIC Sheath Count provides
binder group identification by the use of

colored wire ties installed at the time of construction

of the access point. Table A lists an example of
continuous PIC sheath count in an access point with
one or more IN and OUT cables.

3. TYPES OF ACCESS POINTS

3.01 A workman visiting the following types of
access points will find that the OUT cable

units have been positioned in the wiring brackcLg
and identified by a continuous PIC sheath count.
The access point may have a number of paIrs
connected or no pairs connected.

TO CO

MAIN FEEDER CABLE

LATERAL CABLE
(CONTROL POINT IN CABL.E)

DISTRIBUTION
TERMINALS

THROUGH FEEDER
CABLE

BRANCH FEEDER CABLE
(ACCESS POINT IN CABLE)

DISTRIBUTION CABLE

(ACCESS POINT OUT CABLE)

CONTFrOL
POINT

BRANCH FEEDER CABLE

(CONTROL POI NT OUT CABLE)

Fig. l-Simplified Dedicated Plant [)istribution System

Page 2



ISS 2, SECTION 462-600~200

TABLE A - EXAMPLE Qlf A CONTINUOUS PIC SHEATH COUNT
IN AN ACC:ESS POINT

OUT CABLESl IN CABLES:2

COLOR OF
WIRE ON

CONTINUOUS
BINDER GR

CONTINUOUS
PIC SHEATH

COUNT
BINDER
GROUP

CABLIE
PIC

SHEATH
COUNT

CABLE
NO.

CABLE COLOR OF
PIC CONTINUOUS WIRE ON

CABLE SHEATH BINDER PIC SHEATH CONTINUOUS
NO. COUNT GROUP COUNT BINDER GR

F---=-::"':':-·::':"':':"':":F'--'--'··_"-' -.:::-".::f:=--"'.:.::::::c.:::c:c::...·,,::*=-::..::::_:.-_:=....-.=.._._=:_~=..:t==.:::...:.::..:=:::.::-==.::==t=t..::::::,c::===:::=i=====_::..::::_==t-==::::.::::::::.:==:t===-=:-::::::::::==:=t=:--:...~_.:.._:.=--_::..'.:::_-.::_:.'." _:·::·:_·:::·--·:i

1
1
1
1

1-25
26-50
51-75
76-100

BI-W
O-vV
G-W

13r-W

1-215
26-50
51-75
76-100

BI-W
O-\v
G-W

13r-W

1
1
1
1

1-25
26-50
51-7t)
76-100

131-\\1
O-W
G-\V

131'-\'1

1-25
26-50
51-75
76-100

131-\'1
O-vV
G-vV

Br-vV

2
2
2
2

1-25
26-50
51-75
76-100

13l-\V
O-W
G-W

13r-W

101-125
126-150
151-175
176-200

s-W
BI-R
O-R
G-R

1
1
1
1

101-1~~5

126-150
151-175
176-200

8-vV
13I-R
O-R
G-R

101-125
126-150
151-175
176-200

8-\'1
13I-R
O-R
G-R

3
3
4
4

1-25
26-50

1-25
26-50

13I-W
O-W

13l-vV
O-W

201-225
226-250
251-275
276-300

13r-R
S-R

13 I-13k
O-13k

2
2
2
2

1-25
26-50
51-75
76-100

13I-W
O-W
G-W

13r-W

201-225
226-250
251-275
276-300

13r-R
8-R

BI-13k
O-13k

2
2
2
2

101-125
126-150
151-175
176-200

8-vV
13I-R
O-R
G-R

301-325
326-350
351-375
376-400

G-Bk
13r-13k

8-13k
BI-Y

Note 1: OUT cable number and are: (l)100-pair, (2)100-pair, (3)50-pair, (4)50-pair.

Note 2: IN cable number and pairs are: (1)200-pair and (2)200-pair.

Page 3



SEC110N 462·600·200

(a) Strand·Mounted Access Point-The lBl
Closure (Fig. 2) is used as a strand-mounted

access point.

(b) Pole- and Wall-Mounted Access Points-The
5-type closures (Fig. 3) and the 29-type

cabinets (Fig. 4) are used to enclose pole- and
wall-mounted access points.

POLYET'1YLEro.j:: '''': .:........
INSTALLED AROUND EXPRESS

PAIFi~5 (ACCE S5 POINT)
PREFERRED

COUNT

CUT PREFE~RED COUNT
PAIRS TO BE CONNECTED
AT THIS LOCATION

PAIRS TWISTED TO
PREVENT SPliTTING

170 TYPE ADAPTER

IN PAIRS ROUTED
THROUGH FRONT HOLES OF

WIRING BRACKET

IN AND OUT PAIRS
CONNECTED WITH

81 WIRE CONNECTORS

OUT CABLE PAIRS PLACED
THROUGH REAR HOLES OF

WIRING BRACKET

TALt\ PAIR CONNECTED
TO 'tERMINAL BLOCK

BINDER GROUP
IDENTIFICATION TIE

Page 4

Fig. 2-181 Closure



PIECED OUT
f)AIRS CONNECTED
WITH B WIRE
CONNECTORS

SPECIAL SERVICE
WARNING MARKERS

PAIRS CONNECTED
WITH B WIRE
CONNECTORS

CAPPED SPARE
IN CABLE
I~INDER GROUP

Fig. 3-5~Type Closure

ISS ~t, SECTION 462~600~200

PIECED OUT
IN PAIRS
CONNECTED WITH
B WIRE
COINNECTORS
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SECTION 462·600·200

OUT CABLE PAIRS ROUTED
THROUGH REAR HOLES OF
WIRING BRACKET _____

IN CABLE PAIRS ROUTED
THROUGH FRONT HOLES
OF WIRING BRACKET ---

IN AND OUT CABLE PAIRS
CONNECTED WITH
B WIRE CONNECTORS-----

CAPPED UNASSIGNED
IN CABLE BINDER GROUP~;

OUT CABLE

Fig. 4-29-Type Cabinet

IN CABLE

(c) Building Access Po,ints-The 31-type cabinets
(Fig. 5) are used for enclosing building access

points. J-type cable terminal sections are used
to enclose the ends of a single or group of
31-type cabinets.

Page 6

(d) tAccess Points in Buried Plant--The E
Backboard (Fig. 6), the F Backboard (Fig.

7), and the D Backboard (Fig. 8), used in
conjunction with the G, H, and UP-1200 Cable
Closures, respectively, are used for access points



our CABLES - __

LINEN TAGS FOR
IDENTIFYING OUT
CABLES (IF REQUIRED)

B WIRE CONNECTOI~S

CONNECTING PIECED
OUT OUT IPAIR-· _

SEVERAL PAIRS
CON NECTED WITH
B WIRE CONNECTORS

SINGLE wmE TIE -- _

CAPPED SI)ARE
BINDER GR:OUP -

BINDER GROUP IDENTIFICATION TIE

Fig. 5i-31-Type Cabinet

ISS ~Z, SECTION 462-600-200

- LINEN TAG FOR
IDENTIFYING IN
CABLE (IF REQUIRED)

- 81 NDER GROUP
IDENTIFICATION TIE

-B WIRE CONNECTORS
CONNECTING PIECED
OUT IN PAIR

- IN CABLE PAIRS
ROUTED THROUGH
FRONT HOLES OF
WIRING BRACKET

__ B CABLE TIE
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SECTION 462-600-200

OUT CABLIE SIDE

Page 8

ASSIGNED ll~ PAIRS
ROUTED THROUGH
HOLES IN BACKBOARD

ASSIGNED IN CABLE
PAIRS THROUGH
FRONT HOLES OF
WIRING BRACKET _---n

Fig. 6-E Backboard

END VIEW



PAIR CONNECTED
WITH B WIRE
CONNECTORS

Fig. 7-F Backboard

ISS 2, SECTION 462-600-200

__TALKING CIRCUIT
CONNECTED TO
TERMINAL BLOCK

ASSIGNED IN
CABLE PAIR
ROUTED THROUiGH
HOLE IN
BACKBOARD AND
FRONT HOLES OF
WIRING BRACKET

·TWIST APPLIED
TO PREVENT
SEPARATION
OF PAIRS

SINGLE WIRE TIE
TO HOLD BINDEIR
GROOP TOGETHEiR
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ASSIGNED IN C,llIBLE
ROUTED THROU'GH
FRONT HOLES OF
WIRING BRACKET
AND CONNECTEID WITH
B WIRE CONNECTORS ----.lioJ!!.:.2

BRIDGED TALK PAIR ---......o.J....

TALK PAIR CONIr-4ECTEO TO
TERMINAL BLOCK __----riF1

UPI200 CABLE
CLOSURE __

Page 10

IN PAIRS ROUTED THROUGH
HOLE IN BACKBOARD

Fig. 8-0 Backbolard



in buried plant. \Viring arrangements for the
Band C Backboards used in conjunction with
the 38··Y-B and 38-Y-C Cable Closures are identical
to the wiring arrangements for the E and F
Backboards.•

4. IDENTIFYING SPECIAL CIRCUITS

4.01 When cable pairs are used for special "'Of'U1I"£:>'"

it will be necessary to identify the circuits
at the time the pairs are connected by wrapping
a red warning marker tape around each B Wire
Connector as shown in Fig. 3.

4.02 'When disconnecting the special service pairs,
remove the red warning marker tape from

the B \Vire Connectors.

ISS 2, SECTION 462-600-200

5. CONNECTING

5.01 The procedures for connecting the IN and
OUT cable pairs in an access point are the

same in each type of closure and are designed to
eliminate unnecessary handling of pairs once they
are connected, promote good housekeeping, and
provide easy identification; therefore it is important
that the procedures outlined in this section be
followed.

CABLE END LOCATION OR LOCATIONS FED BY STUB

CABLE

5.02 Loosen the B Cable Tie and select the assigned
IN pair.
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5.03 Cut the assigned IN pair as close to the
.acetate container. as possible as shown in

Fig. 9.

BINDER GROUP
IO'E:NTIFICATION liE -----

CUT CONDUCTOR-___________

Note: If the wrong pair is cut, insert each
conductor in a B Wire Connector and press.
Replace the pair within its binder group.

CUTTING
CONDUCTOR

Fig. 9-Cutting Assigned Pair from Capped Binder Group
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BINDER GROUP OUT CABLE PAIRS ENTER THROUGH
IDENTIFICi!\TION TIE REAR HOLE OF WIRING BRACKET

ISS ~~, SECTION 462·600·200

5.04 Pull the assigned IN pair from the binder
group and place in the front wiring bracket

hole (Fig. 10) corresponding to the assigned OUT
cable pair to which it is to be connected. Do not
remove the 0 UT cable ptEir from the rear hole
of the wiring bracket.

5.05 Remove the OUT cable pair from the single
wire tie.

ASSIGNED IN CABLE PAIRS
ENTER THROUGH FRONT HOLE

OF WIRING BRACKET

WIRING BRACKET

Fig. 10-·Assigned IN Cable Pair Routed Through
Front Holes of Wiring Bracket
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5.06 Cut the assigned IN pair to the same length
as the assigned OUT pair and connect with

a B Wire Connector as shown in Fig. 11. If for
any reason the IN pair is shorter than the 0 UT
pair, piece out the IN pair (Part 6). Do not cut
the OUT pair. Use only a B Connector Presser
or Pneumatic Presser for crimping the B Wire
Connectors.

5.07 Tighten the single wire tie on the remaining
unconnected pairEl of the OUT binder groups.

IN PAIR
ROUTED "rHROUGH
FRONT HOLE OF
WIRING EIRACKET--

OUT PAIRS
ROUTED THROUGH
REAR HOLE OF
WIRING 81RACKET

IN AND lOUT
CONDUCn)RS
CUT TO
SAME LEI'JGTH

5.08 Secure the capped spare binder groups to
the bottom of the closure by tightening the

B cable Tie.

LOOP·THROUGH LOCATIONS AND STRAND-MOUNTED
CLOSURES

5.09 Select the IN cable pair from the preferred
count and cut the pair at the butt of the

cable away from the central office side of the
closure.

IN AND OUT
CONDUCTORS CUT
TO THE SAME
LENGTH AND TIP
CONDUCTORS SECURED
WITH B WIRE
CONNECTOR

INSERTING RING
CONDUCTORS IN B
WIRE CONNECTOR

Fig. 11-Connecting IN and OUT Cable Pair
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5.1 0 Re~peat 5.04 and 5.06 for placing and
connecting the assigned IN cable pair.

6. PIECIING-OUT

OUT CAE~LE PAIR

6.01 If for any reason the 0 UT cable pair is
too short to reach an assigned wiring bracket

hole, piece-out the conductor as follows (Fig. 12).
Use wire having the same colored insulation and
gauge as the cable pair.

(a) Cut the 0 UT cable pairs even.

(b) Insert the tip conductor and the like-colored
piecing-out wire in a B Wire Connector and

press.

TIP CONI::>UCTORS
SECURED WITH
B WIRE
CONNECTOR

RING CONDUCTORS
CUT EVEN AND
BEING INSERTED
IN B wmE
CONNEC'rOR

IN AND OUT
PAl RS CON NECTED
WITH B WIRE
CONNEcrOR

ISS ~!, SECTION 462-600-200

(c) Insert the ring conductor and the like-colored
piecing-out wire in a B Wire Connector and

press.

(d) Route the OUT cable pair through the
assigned rear hole of the wiring, bracket

and apply from 4 to 6 tight twists as close to
the bottom of the wiring bracket as possible.
This prevents pair splitting.

(e) Cut the piecing-out wire to the same length
as the other unconnected pairs of the binder

group.

......... IN PAIRS ROUTED
THROUGH FRONT
HOLES OF WIRING
BRACKET

-- PIECING OUT
WIRE ROUTED
THROUGH REAR HOLE
OF WIRING BRACKET

Fig. 12-Pi'ecing-Out OUT Cable Pair
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IN CABLE PAIR

6.02 The procedures for piecing-out the IN cable
pair (Fig. 13) are identical to the procedures

outlined in 6.01, except cross-connecting wire may
be used as the piecing-out wire if no wire having
the same--colored insulation or gauge as the IN cable
pair is available. Never use an odd·colored wire.

6.03 Route the piec€~d-out wire through the
distributing rings, binder group identification

tie, and the front hole of the wiring bracket
corresponding to the assigned 0 UT cable pair.

RING CONDUCTOR
BEING INSERTED
IN B WIRE
CONNECTOR -

6.04 Connect the assigned IN cable pair and the
OUT cable pair using B Wire Connectors.

7. TALKING CIRCUIT

7.01 The terminal block, installed at the time of
construction, provides the workman with a

talking circuit for calling the test desk, etc.

7.02 Detailed instructions covering the use of
specific types of handsets are covered in

other sections.

TIP CONDUCTOR
CUT EVEN AND
SECURED WITH B
WIRE CONNECTOR

PIECING-OUT
WIRE

fig. 13-Piecing-Out IN Cable Poi,'

Page 16
16 Pages



BELL SYSTEM PRACTICES
Plant Seriies

DROP AND BLOCK WIRING;

LOWERING ANID REPLACING DROP WIRE

VOLTAGES LESS THAN 300 INVOLVED

SECTION 462R800R311
Issue 1, May, 1963

AT&TCo Standard

1. GENERAL

1.01 This section covers the methods of lower-
ing a drop wire, raising a lowered drop

wire, and replacing a drop wire by pulling the
new wire into the span as the old wire is pulled
out of the span.

1.02 This information was formerly covered in
Section 625-800-311 (G32.415.1) which is

canceled.

1.03 The procedures outlined herein apply spe-
cifically to the conditions usually encoun

tered where the drop wire does not cross over
trolley or trolley-bus contact wires or over power
wires or power cables operating at 300 volts or
more. The basic principles presented in this sec
tion should also be observed in those cases where
conditions necessitate a departure from the usual
procedures.

1.04 The methods outlined herein are such that
the drop wire is lowered, raised, or re

placed by means of a handline while the employee
remains on the ground where he can observe
traffic, control the wire to prevent its striking
persons or damaging property, and remove the
wire from a street or highway quickly. An excep
tion is made in certain cases where a wire, which
does not cross a street or highway, may be
dropped from a pole. The methods are intended
also to avoid the possibility of accidents caused
by releasing wire under tension from a building
or strand attachment while working from a lad
der or as the result of vehicles striking the wire
as it is being lowered to the ground.

1.05 Refer to Section 462-800-312 for the meth
ods of lowering or replacing a drop wire

which crosses over trolley or trolley-bus contact
wires or over power wires or power cables operat-

ing at 300 volts or more. 'rhe methods of placing
drop wires are covered in Sections 462-400-205
and 462-400-206.

2. PRECAUTIONS

2.01 Obtain assistance before lowering a drop
wire, raising a lowered drop wire, or re

placing a drop wire over streets, highways, or
elsewhere if traffic, tree, or other conditions are
such that one man cannot do the work safely.

2.02 Rubber gloves shall be worn by all em
ployees when performing all operations in

which the handline or the drop wire may come in
contact with power wires or power cables.

2.03 The handline used for lowering, raising, or
replacing a drop wire under the conditions

outlined in this section shall be free from metallic
strands and shall prefera.bly be dry. However, if
weather conditions are such that it is imprac
ticable to keep the handline dry, a wet handline
may be used for lowering, raising, or replacing a
drop wire over secondary electric service wires
operating at less than 300 volts.

2.04 In general, one 50-foot and one 100-foot
3/8-inch handline will be needed for the

operations outlined in this section and Section
462-800-312. The hand lines should be served at
the ends to prevent unraveling.

2.05 When it is necessary to carry a handline up
a pole or ladder, double the end of the

handline back on itself for a distance of approxi
mately one foot and place this loop under the
right or left side or back of the body belt or in
such other position that the handline will be re
leased readily if it is placed under tension while
the employee is climbing' the pole or ladder.

© Amc~rican Telephone and Telegraph Company, 1963
Printed in U. S. A. Page 1
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-2.06 Never release the drop wire supports from
a wire span while working inside the angle

formed by the wire.

2.07 Avoid working from a ladder placed
against a building with the side rails cross

ing a wire run or in any other position where
movement of the wire, due to loosening of the
attachments, would cause an accident.

2.08 When a drop wire attached to a span clamp
is to be lowered or replaced, place the foot

of the extension ladder on the field side of the
suspension strand and not in the street or high
way. If there is no street or highway adj acent to
the span clamp, place the ladder preferably
against the opposite side of the strand from the
drop wire run to the building.

2.09 If conditions are such that the handline,
or the drop WirE! to which it is attached,

may become disengaged from a drive hook or
crossarm or may slide along the strand or guard
arm while doing the work outlined in this section,
the handline or drop WJlre shall be enclosed with
a temporary guide loop. This loop shall consist of
a short length of wire or house line placed over
the handline or drop wire with the ends of the
guide securely tied as follows:

• Drive Hook: Tie one end to the vertical
portion of the drive hook and lash the
other end to the pole.

• Crossarm: Tie the ends to adj acent pins or
insulators.

• Guard Arm: Tie the ends to the guard arm
on each side of the handline or drop wire.

• Strand: Tie the ends to the strand or the
strand and lashed cable on each side of the
handline or drop wire, or place the hand
line or drop wire through the hook of a
span clamp.

3. LOWERING WIRE WHICH CROSSES A STREET OR

HIGHWAY - WIRE ATTACHED TO POLE

Caution: The lowering of a taut drop wire
span requires that special precautions be
taken to ensure that the wire is lowered
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safely. These special precautions are covered
In Part 6 of this section.

Handline Lowering Method

3.01 Lower the drop wire from its position on
the pole (drive hook, guard arm, or cross

arm) in accordance with the following sequence
of operations.

(l) Lash a hand line securely to the base of
the pole at a point on the handline which

will leave a sufficient length on the ground so
that this end will be accessible from the ground
until the wire has been lowered to the street.

(2) Place the other end of the handline over
the strand, guard arm, drive hook, or

crossarm so that this end is toward the building
and reaches the ground. If practicable, the
handline may be formed into a coil at one end
and thrown over the strand. If the drop \vire
passes through a tree in the immediate vicinity
of the pole attachment, place the handline so
that it follows the route of the wire through
the tree. A wire raising tool may be used to
facilitate this operation. After the handline has
been placed, tie it to the base of the pole to
avoid interference with pedestrians or vehicles.

Caution: The handline shall not overhang
the street unless it is properly guarded. If
practicable, park the telephone company car
so that it will shield the handline.

(3) Disconnect the drop wire from the termi
nal and remove the free end from the wir

ing rings on the pole.

(4) Place a temporary drop wire clamp on the
wire to be lowered, about one foot out in

the span. Seat the clamp firmly on the wire.

(5) Tie a loop of the handline to the tail of the
temporary drop wire clamp so that the

lashed end of the handline is sufficiently taut
to remove tension from the original drop wire
clamp.

(6) Remove the original drop wire clamp from
the wire span, thus leaving the wire sup

ported by the temporary drop wire clamp and
the lashed handline.



(7) Return to the ground. Untie the handline
from the base of the pole and, when no

vehicles or pedestrians are approaching, lower
the drop wire to the ground by pulling that
portion of the handline toward the building.
The portion of the handline on the opposite
side of the strand should pass through the
employee's hand as shown in Fig. 1 in order
that he may be able to pull the handline in
either direction to work the drop wire among
the branches of a tree or to raise the wire
quickly if necessary.

(8) After the wire has been lowered to the
street or highway, remove the temporary

drop wire clamp from the wire, tie the handline
to the base of the pole, and remove the wire
from the street or highway.

4. DROPPING WIRE WHICH DOES NOT CROSS A
STREI:T OR HIGHWAY - WIRE ATTACHED TO POLE

Caution: The lowering of a taut drop wire
span requires that special precautions be
taken to ensure that the wire is lowered
saflely. These special precautions are covered
in Part 6 of this section.

4.01 A wire span may be dropped from a pole
provided conditions are such that: (a) the

wire span does not cross a street or highway or
over power wires or power cables, (b) a taut wire
span is not involved, (c) the wire will not be
struck by a passing vehicle, and (d) the wire will
not fall on pedestrians or cause damage to prop
erty as a result of being dropped to the ground.
If any of these conditions are present, the span
shall be lowered by the handline method as cov
ered in Part 3.

5. LO\\'ERING WIRE ATTACHED TO A SPAN CLAMP

Caution: The lowering of a taut drop wire
span requires that special precautions be
taJ~en to ensure that the wire is lowered
salely. These special precautions are covered
in Part 6 of this section.

5.01 The lowering method covered in this part
applies to all drop wire spans attached to

span clamps.

ISS 1, SECTION 462·800.311
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Fig. 1 - Loweril'1lg Drop Wire

Precautions

5.02 The following precautions shall be ob
served when lowering a drop wire attached

to a span clamp in order that the work may be
done in a safe manner.

(a) Place the extension ladder at the location
of the span clamp as outlined in 2.08.

(b) When climbing the extension ladder to
work at a span clamp, the strand is forced

out of line. The distance the strand is deflected
depends on the tension in the strand, the weight
of the cable, and the combined weight of the
man and ladder. Therefore, while the employee
is climbing the ladder, it is important that he
observe the effect of the strand deflection on all
drop wires attached to the section of strand in
which' he is working. The principal conditions
to be observed are:

(1) Where drop wire crosses a street or
highway, avoid placing additional sag

in a drop wire span which would create a
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traffic hazard, unless traffic is properly
controlled.

(2) Where drop wIre does not cross a street
or highway, avoid placing excess t.ension

in a drop wire span which may pull out the
first building attachment, thereby causing
property damage and sudden movement of
the strand while the employee is climbing the
ladder. See 6.04 for the method of releasing
excess tension in a drop wire span,

5.03 Lower the wire from the span clamp in
accordance with the following sequence of

operations:

(1) Detach the drop wire first from the pole
and lower this elt1d of the wire run to the

ground.

(2) Coil the drop wire and place it on the
ground near the ladder in order to avoid

accidents resulting from vehicles striking it
or pedestrians tripping on it.

(3) Place a handline over the strand and lower
the drop wire as outlined in Part 3, except

that the handline shall be lashed to the lower
rungs of the extension ladder if it cannot be
fastened to a nearby pole or tree.

6. LOWERING TAUT WIR,E

6.01 The method outlined in this part covers
the special precautions which shall be

taken when lowering a taut drop wire span and it
applies to the lowering of all taut wire spans
whether or not they cross streets or highways.

Taut Span from Pole

6.02 When it is necessary to lower a taut drop
wire span from a pole, proceed as follows:

(1) Place a handline over the strand, guard
arm, drive hook, or crossarm so that the

end of the handline toward the building just
reaches the ground.

(2) Disconnect the drop wire from the termi
nal and remove the free end from the wir

ing rings on the pole.
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(3) Place a temporary drop wire clamp on the
wire to be lowered, about one foot o~ in

the span. Seat the clamp firmly on the wire.

(4) Tie a loop of the handline securely to the
tail of the temporary drop wire damp.

(5) Return to the ground. Pull the long end of
the handline sufficiently taut to remove

tension from the original drop wire clamp and
lash the handline securely to the base of the
pole, thereby supporting the taut wire span by
means of the temporary drop wire clamp and
the lashed handline.

Caution: Exercise care to avoid pladny more
tension in the drop wire span than is neces
sary to remove tension from the tail' of the
original drop wire clamp.

(6) Climb the pole and check to ensure that
the tension in the drop wire span has been

removed from the tail of the original drop
wire clamp.

(7) Cut the tail of the original drop wire clamp
with pliers.

(8) Return to the ground. Untie the handline
and slowly ease off the long end of the

handline, thereby releasing excess tension in
the taut drop wire span. When no vehicles or
pedestrians are approaching, lower the wire
span to the ground by pulling the short end of
the handline. The long end of the handline
should pass through the employee's hand in
order that he can raise the wire quickly if
necessary.

Taut Span from Span Clamp

6.03 The procedure outlined in Part 5 also
applies to the lowering of a taut drop wire

attached to a span clamp, except that the excess
tension in the drop wire span shall first be
released.

6.04 Release the excess tension in the drop wire
from the building end of the span as

follows:

(1) Remove the C knob or the SC wire clip and
the associated loop of drop wire from the

first building attachment. Do not remove the
drop wire clamp which supports the wire span.
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(2) Attach a temporary guide loop to the first
building attachment, such as shown in

Fig. 2:, to prevent the handline used in releasing
the excess tension from becoming accidentally
disengaged from the building attachment.

(6) Check to ensure that the tension in the
drop wire span has been removed from

the tail of the original drop wire clamp.

(7) Cut the tail of the original drop wire clamp
with pliers.

(3) Place a temporary drop wire clamp on the
wire to be lowered, about one foot out in

the span. Seat the clamp firmly on the wire.

(4) Place a handline over the first building
attachment and through the temporary

guide: loop. Tie the handline securely to the tail
of thl~ temporary drop wire clamp.

(5) Return to the ground. Pull the handline
sufficiently taut to remove tension from

the original drop wire clamp and lash the hand
line to a substantial and secure support near
the base of the building.

(8) Return to the ground. Untie the handline
and slowly ease off the handline, thereby

releasing excess tension in the taut drop wire
span. Retie the handline to a substantial and
secure support near the pase of the building.

Note: If the amount of slack introduced into
the drop wire span is not sufficient to release
the excess tension, remove the wire from one
or more of the building attachments beyond
the first attachment and, if necessary, cut
the wire in the building run.

(9) Proceed as covered in Part 5 for lowering
a normal wire span from a span clamp.

Fig. 2 - Temporary Guide Loop

(2) Lower the drop wire run on the building up
to the first attachment from which the

wire span is to be lowered and remove the C
knob or the SC wire clip and the associated
loop of drop wire from this first attachment.
Do not remove the drop wire clamp which sup
ports the wire span.

(4) Place a temporary drop wire clamp on the
wire to be lowered, about one foot out in

the span. Seat the clamp firmly on the wire.

(1) Select the end of the drop wire span at
which the following operations can be per

formed best.

(3) Place a handline over the first building
attachment so that the end of the handline

toward the wire span just reaches the ground.
Attach a temporary g'uide loop to the first
building attachment around the handline as
illustrated in 6.04 (2) to prevent the handline
from becoming accidentally disengaged from
the building attachme:nt during the lowering
operation.

7.01 The method described in this part shall be
followed in lowering a drop wire span

attached to two buildings.

7. LOWERING WIRE ATTAC:HED TO TWO BUILDINGS

~
Tempora ry S Knob
or 2Yz in. No. 18
Galv. Wood SCrew
and 'Yie in. x 1 in.
Round Washer.

rL,----=--

S KNOB

I

HOUSE BRACKETANGLE SCREW

DROP WIRE HOOK

Caution.: Exercise care to avoid placinfJ' more
te,nsion in the drop wire span than is neces
sary to remove tension from the tail of the
or'iginal drop wire clamp.
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Fig. 3 - Raising the Drop Wire

portion of the handline toward the building
which will permit the employee to have ac
cess to both ends of the handline from his
position on the ground during the entire
raising operation.

Drop wire to building
resting flat 011 the highway.Portion of handline on same side of strand

as building with a sufficient length coiled on
the ground so as to be accessible during the
entire raising operation.

(6) Return to the ground. Pull the long end
of the handline sufficiently taut to remove

tension from the original drop wire clamp, lash
the handline to a substantial, and secure sup~

port near the base of the building, thereby
supporting the wire span by means of the tem
porary drop wire clamp. and the lashed hand
line.

(8) Return to the ground. Untie the long end
of the handline and lower the wire span

by pulling the short end of the handline.

(5) Tie a loop of the handline securely to the
tail of the temporary drop wire clamp.

(7) Remove the original drop wire clamp from
the building attachment.

8.01 When it is necessary to raise a drop wire
that was lowered by the handline method,

proceed as follows:

(a) Where an intermE~diateportion of the origi
nal wire span is to be replaced or the entire

original wire span is to be raised.

Note: The length of wire spliced in as an
intermediate portion of the original wire
span shall be approximately the same as that
which it replaces in order that the drop wire
clamp will be within reach of the employee
after the wire span has been raised ..

8. RAISING WIRE LOWER.ED BY HANDLINE METHOD

(1) After the wire has been repaired, lay it
along the ground between the building

and the building side of the highway and coil
the remaining length of wire.

(2) When no traffic is approaching, carry the
coil across the street or highway to the

previously placed handline, paying out the
wire so that it rest8 flat on the ground. If a
metal or hard rubber-tired vehicle passes
over the wire, pull the wire back to the build
ing side of the highway. Inspect the wire for
possible inj ury and replace any portions that
are found to be damaged.

Note: If the handline has been placed over
a drive hook or other support on which the
square knot would snag, fasten the wire to
the handline as shown in Fig. 4.

3 wraps of 3;.. in. Friction Tape Direction of I""!I.'---"
around drop wire only. ~

~~APprox. 4 in.--l

~!~i2A.!---APprox.3 in. ---l ~

3 .""" ." ."", ~,.,.h.rI.•,,,., .,.,;)
drop wire and handline. of tape lIround drop wire

and handlirJe to end 01' wire.

(3) Tie the end of the drop wire to the hand
line as shown in Fig. 3 at a point in that Fig. 4 - Fastening Handline to Prevent Snagging

Page 6



(4) When no vehicles or pedestrians are ap-
proaching, raise the drop wire by pulling

that portion of the handline on the opposite
side of the strand from the building. The
portion of the handline toward the building
should pass through the employee's hand in
order that he may be able to pull the wire to
the ground quickly if necessary.

(5) After the drop wire has been raised to
the approximate required height, tie the

handline to the base of the pole or, if at a
span clamp, to the lower rungs of the ladder.

(6) Climb the pole or, if at a span clamp,
the ladder, and attach the drop wire to

the pole or strand in a standard manner with
out removing the handline from the drop
wire. When attaching the drop wire to a span
clamp, bear in mind that the strand is forced
out of line by the ladder resting against it
and make any adj ustments that are neces
ary to avoid excessive tension in the wire
span when the employee is working from the
ladder and also to ensure proper sag and
clearance after removal of the ladder.

(7) Remove the handline from the drop wire
and complete the connection in a stand

ard manner.

(b) Where the entire original wire span or the
end toward the pole or strand is to be

replaced.

(1) On the building side of the street or
highway, splice the end of the existing

wire to the outer end of a coil of drop wire
mounted on the drop wire reel.

Caution: The inner end of the coil of drop
wire shall be securely fastened to on,e of
the springless spokes of the drop wire reel.

(2) Coil up any excess length of wire on the
drop wire reel.

(3) Proceed as in raising a new drop wire
over a street or highway. See Section

462-400-205.

8.02 When raising a drop wire between two
buildings, provide as much sag as practi

cable in the wire span, and support the tension
in the wire by means of a lashed handline before
placing the second drop wire clamp.

ISS 1, SECTION 462-800-311

9. RAISING WIRE LOWERED BY DROPPING METHOD

9.01 When it is necessary to raise a drop wire
that was lowered by the dropping method

as outlined in Part 4, proceed as follows:

(a) Where an intermediate portion of the origi
nal wire span is to be replaced or the

entire original wire span is to be raised.

Note: The length of wire spliced in as an
intermediate portion of the original wire
span shall be approximately the same as that
which it replaces in order that the drop wire
clamp will be within reach of the employee
after the wire span has been raised.

(1) After the wire has been repaired, lay it
along the ground between the building

and the pole or span clamp location.

(2) Attach one end of the handline to the
tail of the drop wire clamp. The length

of the handline shaH be greater than the
distance from the ground to the drop wire
attachment point.

(3) Loop the other end of the handline under
the body belt as described in 2.05 and

climb the pole or, if at a span clamp, the
ladder.

(4) Place the handline over the strand,
guard arm, drive hook, or crossarm from

the side toward the building.

(5) Raise the drop wire to the approximate
required height by pulling the handline

over the strand or other support and then
lash the handline to the pole or strand.

(6) Attach the drop wire to the pole or
strand in a standard manner and then

remove the hand-line" When attaching the
drop wire to a span clamp, bear in mind that
the strand is forced out of line by the ladder
resting against it and make any adjustments
that are necessary to avoid excessive tension
in the wire span when the employee is work
ing from the ladder and also to ensure proper
sag and clearance after removal of the
ladder.

(b) Where the entire original wire span or the
end toward the pole or strand is to be

replaced.
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(1) Splice the end of the existing wire to the
outer end of a. coil or drop wire mounted

on the drop wire reel.

Caution: Fasten the inner end of the coil of
the drop wire securely to one of the spring
less spokes of the drop wire reel.

(2) Coil up any excess length of wire on the
drop wire reel.

(3) Proceed as in raising a new drop wire
elsewhere than over a street or highway.

See Section 462-400-205.

Note: If it is necessary to replace only a
short length (not more than about 10 feet)
at the free end of the drop wire, it may be
found more convenient to splice in a length
of wire of approximately the same length as
that which it replaces and then place a drop
wire clamp in the same relative position as
that of the original clamp. Raise the re
paired wire as outlined in 9.01 (a).

10. REPLACING WIRE NOT LOWERED FOR
INSPECTION

10.01 If it is obvious that an entire drop wire
span requires replacement and !Conditions

are such that it would be advantageous to pull
the new wire into the span as the old wire is
pulled out of the span, the method outlined in
10.02 may be followed, provided that:

(a) The existing drop wire span has at least
the minimum required clearance over

streets or highways or over secondary electric
service wires operatJing at less than 300 volts.

(b) Specific approval to use this method has
been obtained from the supervisor.

(c) The operation of the drop wire reel can be
observed from the handline location.

(d) The drop wire reel can be located in a
stable position so that when the tension in

the wire span is transferred to the reel, it will
not slide along the ground or fall over.

(e) The existing drop wire span is not taut.

(f) The existing wire does not cross over
trolley or trolley-bus contact wires or over

power wires or power cables operating at 300
volts or more.
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Caution: If all of the above conditions are
not met, the workman shall follow the stand
ard method for lowering an existing drop
wire span and raising a new drop wire span.

10.02 If conditions permit pulling the new drop
wire into place as the old wire is pulled

out, proceed as follows:

(1) Remove the C knob or the SC wire clip and
the associated loop of drop wire from the

first building attachment. Do not remove the
drop wire clamp which supports the wire span.

(2) Attach a temporary guide loop to the first
building attachment, as illustrated in

6.04 (2), to prevent the replacing drop wire
from becoming accidentally disengaged from
the building attachment.

(3) Place the drop wire reel near the foot of
the ladder on the side away from the wire

span and in a stable position.

Caution: Fasten the inner end of the coil of
drop wire securely to one of the springless
spokes of the drop wire reel.

(4) Set the brake of the reel so that it will
hold the tension in the wire span after it

is transferred to the reel.

(5)) With the drop wire paying off from the
bottom of the reel, pass the end of the

wire over the ilrst building attachment and
through the temporary guide loop at this
attachment.

(6) Place a temporary drop wire clamp on the
wire to be replaced about one foot out in

the span. Seat the clamp firmly on the wire.
Tape the front end of the temporary clamp so
that it will not foul on the strand, guard arm,
or crossarm.

Note: If the drop wire is to be pulled over
a drive hook or other support on which the
temporary clamp would snag, fasten the end
of the win~ from the drop wire reel securely
to the wire in the span in a manner such as
illustrated in Fig. 4.

(7) Tie the end of the wire from the drop wire
reel securely to the tail of the temporary

drop wire clamp.



(8) Reel up all slack between the drop wire
reel and the temporary drop wire clamp so

that tension is removed from the original drop
wire clamp.

(9) Go to the other end of the drop wire span
and lash one end of the handline to the

base of the pole or, if at a span clamp, to the
lower rungs of the ladder or to a nearby pole
or tree.

(10) Loop the other end of the handline under
the body belt as described in 2.05 and climb

the pole or ladder.

(11) Disconnect the drop wire from the termi
nal and remove the free end from the wir

ing rings on the pole.

(12) Place a temporary drop wire clamp on the
free end of the drop wire (not in the span)

to be replaced. This arrangement eliminates the
necessity of pulling the temporary drop wire
clamp over the strand, guard arm, drive hook,
or crossarm on which it may become fouled.

(13) Tie a loop )f the handline to the tail of
the temporary drop wire clamp so that the

lashed end of the handline is sufficiently taut
to remove tension from the original drop wire
clamp.

(14) Remove the original drop wire clamp from
the drop wire at the pole or span clamp,

thereby leaving the wire supported by means of
the temporary drop wire clamp and the lashed
handline.

(15) Return to building, check to ensure that
tension has been removed from the original

drop wire clamp, and then cut the wire to be
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replaced behind the temporary drop wire clamp
with plilers.

(16) Return to the pole or span clamp location,
untie the handline and, while standing on

the ground, pull the new wire into the span,
observing the drop wire as it feeds from the
drop wire reel to make sure that the brake
maintains sufficient tension to prevent the wire
from sagging an excessive amount.

(17) \\Then a sufficient length of new wire has
been pulled over the strand, guard arm,

drive hook" or crossarm for terminating or
splicing purposes, lash the old wire to the base
of the pole, or to the lower rungs of the ladder.
The wire in the crossing span shall be reason
ably slack so that there will not be undue ten
sion in the span when placing the drop wire
clamp at the first building attachment.

(18) Fasten the new wire span to the first build
ing attachment with a drop wire clamp and

then remove the temporary guide loop.

(19) Fasten the new wire span to the pole or
strand attachment in the standard man

ner without removing the old wire which was
used as the pulling linl~. When attaching the
drop wire to a span clamp, bear in mind that
the strand is forced out of line by the ladder
resting against it and make any adj ustments
that are necessary to avoid excessive tension in
the wire span when the employee is working
from the ladder and also to ensure proper sag
and clearance after removal of the ladder.

(20) Detach the old wire from the new wire and
complete the connection in a standard

manner.
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BELL SYSTEM PRACTICES
Plant Series

1. GENERAL

DROP AND BLOCK WIRING

LOWERING AND REPLACING DIROP WIRE

VOLTALGES OF 300 TO 750 INVOLVED

2. PRECAUTIONS

SECTION 462·800·312
Issue 1, May, 1963
AT&TCo Standard

1.01 This section covers the methods of lower-
ing and replacing drop wire under the

conditions usually encountered where the drop
wire crosses over trolley or trolley-bus contact
wires or over power wires or power cables op
erating at 800 to 750 volts.

1.02 This information was formerly covered in
Section 625-800-812 (G82.415.2) which is

cancelled.

1.03 The basic principles present1ed in this sec
tion should also be observed in those cases

where conditions necessitate a departure from
the usual procedures.

Note: If, for any reason, it is necessary to
lower or replace a drop wire crossing over
any power wires or power cables operatin,g at
more than 750 volts, refer the case to your
supervisor for specific instructions.

1.04 The methods outlined herein are such that
the drop wire is lowered by means of a

handline while the employees remain on the
ground and so perform the work that the drop
wire does not come in contact with the trolley
contact or power wires or power cables during
the entire lowering operation. These methods are
also intended to avoid the possibility of accidents
caused by releasing tension from a building or
strand attachment while working from a ladder
or as the result of vehicles striking the wire or
the handline as it is being lowered to the ground.

1.05 Refer to Section 462-800-311 for the meth-
ods of lowering or replacing a drop wire

where no trolley or trolley-bus contact wires, or
power wires or power cables operating at 300
volts or more are involved. The methods of plac
ing drop wire are covered in Sections 462-400-205
and 462-400-206.

2.01 In general, two men shall be employed
when lowering or r,eplacing a drop wire

over trolley or trolley-bus l::ontact wires, or over
power wirE~s or power cab1E~s operating at 300 to
750 volts. Obtain additional assistance before
lowering or replacing a drop wire over streets,
highways, or elsewhere if traffic, tree, or other
conditions are such that two men cannot do the
work safely.

2.02 Rubber gloves shall be worn by all em-
ployees when lowering or replacing a drop

wire over trolley or trolley-bus contact wires, or
over power wires or power cables and until the
crossing span has been completely removed or
replaced in a standard mann.er.

2.03 The handline used for lowering or replac-
ing a drop wire under the conditions out

lined in this section shall be free from metallic
strands and shall be dry. A wet handline must
not be used in the vicinity of power circuits op
erating at 300 volts or more, except as indicated
below.

Exception: When it is necessary to maintain
service or establish emergency service dur
ing rainstorms, a wet handline may be used
over trolley 01' trolley-bus contact wires and
other power circuits operating at 300 to 750
volts, provided that rubber gloves, rubber
boots, and rubber raincoats are worn.

2.04 When it is necessary to carry a handline
up a pole or ladder, double the end of the

handline back on itself for a distance of approxi
mately 1 foot and place this loop under the right
or left side or back of the body belt or in such
other position that the handline will be released
readily if it is placed under tension while the em
ployee is climbing the pole or ladder.

© Amc~rican Telephone and Telegraph Company, 1963
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2.05 Never release the drop wire supports from
a wire span whille working inside the angle

formed by the wire.

2.06 Avoid working from a ladder placed
against a building with the side rails cross

ing a wire run or in any other position where
movement of the wir€~, due to loosening of the
attachments, would cause an accident.

2.07 When a drop wire attached to a span
clamp is to be lowered or replaced, place

the foot of the extension ladder on the field side
of the suspension strand and not in the street or
highway. If there is no street or highway ad
jacent to the span clamp, place the ladder against
the opposite side of the strand from the drop wire
run to the building.

2.08 If conditions are such that the handline,
or the drop wire to which it is attached,

may become disengag'ed from a drive hook or
crossarm or may slide along the strand or guard
arm while doing the work outlined in this sec
tion, the handline or drop wire shall he enclosed
with a temporary guide loop. This loop shall con
sist of a short length of wire or houseline placed
over the handline or drop wire with the ends of
the guide securely tied as follows.

(a) Drive Hook: Tie one end to the vertical
portion of the drive hook and lash the

other end to the poIE~.

(b) Crossarm: Tie the ends to adj acent pins or
insulators.

(c) Guard Arm: Tie the ends to the guard
arm on each side of the handline or drop

wire.

(d) Strand: Tie the ends to the strand or the
strand and lash,ed cable on each side of the

handline or drop wire, or place the handline or
drop wire through the hook of a D span clamp.

3. LOWERING WIRE OVER TROLLEY CONTACT OR
POWER WIRES OR P~OWER CABLES

3.01 The procedure outlined below shall be fol-
lowed when thl~ drop wire span is to be

permanently removed from plant, or lowered for
inspection, repair, or replacement. Lower only
one wire span at a time.

Page 2

(1) Man No.1: Loops one end of the handline
under the body belt as described in 2.04

and climbs the pole or, if at a span clamp, the
ladder. The handline shall be of a sufficient
length to reach from the ground to the strand.
guard arm, drive hook, or crossarm and then
horizontally to about 25 feet beyond the trolley
contact or power wires or power cables to en
sure that the end of the drop wire can be pulled
at least10 feet beyond the power circuits.

Caution: If a span clamp is involved, bear in
mind that the strand is forced out of line
by the ladder resting against it and take any
steps that are necessary to prevent the drop
wire from~ sagging onto the trolley contact
or power iWires or power cables while climb
ing and working on the ladder. Care should
also be ttrken to ensure that there will be
adequate clearance between the employee
and powel' wires or cables when the strand is
deflected by the weight of the employee on
the ladder.

(~:) Man No.1: Places a temporary drop wire
clamp on the wire to be lowered, about 1

foot out in the span; seats the clamp firmly on
the wire.

(3) Man No.1: Places the handline over the
strand, guard arm, drive hook, or cross

arm and ties the end securely to the tail of the
temporary drop wire clamp.

(4) Man No.2, standing on the ground, grasps
the free end of the handline and pulls it

sufficiently taut to remove the tension from the
original drop wire clamp and then lashes the
handline securely to the base of the pole or, if
at a span damp, to the lower rungs of the
ladder (see note). Man No. 1 on the pole or
ladder then cuts the drop wire approximately
6 inches behind the temporary drop wire clamp,
thereby leaving the drop wire span supported
by means of the temporary clamp and the
lashed handline.

Note: If a taut drop wire span is involved,
Man No.2: on the ground grasps the free end
of the handline and pulls it sufficiently taut
to support the wire spar., snubbing the hand
line if necessary. Man No. 1 cuts the tail of
the original drop wire clamp with pliers.
Man No. 2 slowiy eases off the handline,
thereby rE~leasing excess tension in the taut



wire span and then lashes the handline to the
base of the pole or the lower rungs of the
ladder.

(5) Man No.1 and Man No.2 both go to the
opposite or building end of the drop wire

span.

(6) Man No.1 cuts the drop wirle in the build-
ing run at a point where the end of the

wire can be reached from the ground and then
frees the wire from all intermediate attach
ments between the cut end of the wire and the
first building attachment.

(7) Man No.2 removes the C knob or the SC
wire clip at the first building attachment

and then places a temporary guide loop at the
first building attachmentl around the drop
wire, such as shown in Fig. 1, to prevent the
wire from becoming accidentally disengaged
from the building attachment as it is being
pulled over the power circuits.

ISS I, SECTION 462·800-312

(8) Man No.1 on the ground holds tension in
the drop wire while ](,{an No.2 removes the

original drop wire clamp from the first build
ing attachment. Man No. 1 continues to hold
tension :in the wire span to prevent it from
coming i.n contact with the trolley contact or
power wires or power cables.

(9) Man No.2 returns to the other end of the
wire span, unties the handline and keeps

the drop wire taut while feeding it to Man
No.1 who pulls it over the power circuits and
coils the drop wire as it is pulled out of the
span.

(10) When the end of the drop wire has been
pulled at least 10 fE~et beyond the trolley

contact or power wires or power cables, and no
traffic is approaching, M;an No. 2 carefully re
leases the handline, allowing it to fall on the
power circuits and then immediately goes into
the street or highway to control traffic, assisted
by the police if necessary.

Fig. 1 - Temporary Guide Loop

ANGLE SCREW

DROP WIRE HOOK

HOUSE BRACKET

S KNOB

(11) Man No.1 pulls the remainder of the drop
wire and the handline to the building end

of the span and away from the street or high
way.

4. REPLACING WIRE OVER TROLLEY CONTACT OR

POWER WIIItES OR POWEiR CABLES

4.01 When a drop wire crossing over trolley or
trolley-bus contact wires or over power

wires or power cables oper~~tingat 300 to 750 volts
is lowered for inspection, repair, or replacement,
it shall not be reused in the crossing span. Place
new wire i.n the crossing span in accordance with
the methods outlined in Section 462-400-206. If
the wire that has been removed from the crossing
span is in good condition, splice it to the end of
the wire on the drop wire r'eel for reuse at a loca
tion where the wire will not cross over trolley or
trolley-bus contact wires, or over power wires,
or power Icables.

Page 3
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j~DDENDUM 620-105-010
Issue 1, May, 1964
AT&TCo Standard

OBSERVATIONS AND TESTS TO BE MADE BEFOItE

CLIMBING OR WORKING AT JOINT USE POLE!;

1. GENERAL

1.001 This addendum supplements Section
620-105-010, Issue 4.

1.002 This addendum is issued to provide an
alternate method of using the B Shunting

Capacitor with B Voltage Testers which have
tape reinforced ferrules.

5. VOLTAGE TESTS AND SAFEGUARDS - POLES WITH
STREETLIGHT FIXTURES

Add the following to Paragraph 5.02(h)(2)

If the metal cap or ferrule of the B Volt
age Tester has been tape reinforced, attach the
large clip of the temporary bond to the metal
terminal of the capacitor; attach the small clip
to the toothed metal disk of the B Voltage Tester
as shown below.

Vinyl Tape
Reinforcement

/Small Clip of
B Temporary Bond

© American Telephone and Telegraph Company, 1964
Printed in U. S. A.
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BELL SYSTEM PRACTICES
Plant Series

OBSERVATIONS AND TESTS TO BE

MADE BEFORE CLIMBING OR

WOI~KING AT JOINT USE POLES

SECTION 620·105..010
Issue 4, January, 1964

AT&TCo Standard

1.01 This section covers observations and tests
to be made before climbing or working at

j oint use poles to protect workmen against elec
trical shock from vertical power ground wires,
metallic power conduit, or street light fixtures
that may be energized. It has been reissued to"
cover modification of the B Voltage Tester Bag,
specify recording the dates when the B Voltage
Tester is tested, and add a requirement for
temporary bonding of metal power conduit.

CONTENTS

1. GENERAL

2. DESCRIPTION OF B VOLTAGE TESTE'R AND
VOLTAGE PLUG. . • • • • • •

3. OBSERVATIONS TO BE MADE BEFORE
CLIMBING. • •••••••

4. VOLTAGE TESTS - VERTICAL POWEIIt
GROUND WIRES OR METALLIC POlJVER
CONDUIT •.••••••••

5. VOLTAGE TESTS AND SAFEGUARDS
POLES WITH STREET LIGHT FIXTURES •

6. TESTING THE B VOLTAGE TESTER.

7. CARE AND STORAGE. • • • . •

1. GENERAL

PAGE

2

2

3

5

6

with a toothed metal disk 011 one end for making
contact with the conductor, conduit or street
light fixture to be tested. The probe is designed
to limit the amount of current which can pass
through the device. The probe, indicator assem
bly and an insulated clip are connected by
insulated cord as illustrated.

Toothed
Metal

Insulated Clip

B VOLTAGE TESTER

Fig. 1

2.02 At 60 to 70 volts the indicator of the B
Voltage Tester glows dimly. Higher volt

ages win produce a brighter glow. Because the
higher voltages can damage the tester if left
connected (7200 volts will burn it out in approx
imately one minute) it should be touched to the
facility being tested ONLY LONG ENOUGH TO
DETERMINE WHETHER OR NOT THE
INDICATOR GLOWS.

1.02 These instructions supplement those given
in the sections on "Safeguards To Be

Taken Before Climbing Poles."

2. DESCRIPTION OF B VOLTAGE TESTER AND
VOLTAGE PLUG

2.01 The B Voltage Tester is designed to detect
the presence of voltages from 60 volts to

7600 volts. It consists of an indicator assembly
which contains a small neon glow unit and re
flector, and a plastic insulated probe equipped

2.03 A voltage plug, to be made up locally as
illustrated, is designed to provide a safe

and convenient means for c:hecking the operation
of the B Voltage Tester. \Vhen plugged into any
standard 110- to 120-volt convenience outlet, it
provides a source of voltage in series with a
current limiting resistor. As illustrated, the
resistor is connected to only one prong of the
plug and this prong must be plugged into the
"hot" side of the outlet. Normally the "hot" side
may be identified as being the smaller of the two
parallel slots in the outlet. (See Part 6 for use.)

© American Telephone and Telegraph Company, 1964
Printed in U. S. A. Page 1



SECTION 620-105·010

3. OBSERVATIONS TO BE MADE BEFORE CLIMBING

Fig. 2

pole unless it can be clearly seen that the conduit
is bonded to the telephone cable strand.

(c) The fixture is located BELOW telephone
cable and it can be clearly seen that it is

bonded to the telephone cable strand. However,
in this case INSULATING GLOVES SHALL
B]~ WORN in climbing the pole unless the
wiring through and below telephone space is
either 40 inches out from the pole surface or
is otherwise made inaccessible.

r+ 3.05 Poles carrying street light fixtures may be
wor!l..ed on without making a voltage test

4 under any of the following conditions:

(a) The fixture is located in power space, or

(b) The fixture is located ABOVE telephone
attachments and it can be clearly seen

that it is bonded to the telephone cable strand,
or

3.04 If a street light fixture is present, make a
voltage test in accordance with Part 5,

..... only if the pole also carries multiple line wire,
telephone cable (including isolated cable), or a
bare vertical power ground wire.

®
Adjust length of wire so spirol
is flush with top of pJug,

Secure wire from resistor under
serew. Form wire around screw
in £Iockwise direction.

®

~
Fo,m tight !ipiraL

c:::::=====~a: .-
'14in.~

Fill hole in plug with block MirOl:le Cement
or equivalent. 00 not cover top 011 spirol,

CD (~:S13490, List :3 Resistor

=========?~:~.501000 ohm, ~2 watt)

Gold, Silver or no bond -"M Brown
Yellow'j \~reen

-+ 3.01 Examine the pole for potential hazards
such as a vertical power ground wire,

vertical metallic power conduit, or a street light
fixture. Also observe the pole for such hazards
as improper clearances from power conductors
or equipment, dangling power wires, etc. If none
of these is present, thE~ pole may be climbed in
accordance with safe climbing practices.

3.06 If a street light fixture is present in the
telephone space on a pole not carrying a

telephone cablle or a bare vertical power ground
wire, WEAR INSULATING GLOVES AND
AVOID CONTACT WITH IT OR ITS WIRING,

-+ even though a voltage test has been made, since
it is not possible to place a temporary bond to an
effective ground.

3.02 If a vertical power ground wire is present,
make a voltage test in accordance with

Part 4 before climbin!!: or working at the pole
unless it meets one of the following conditions:

(a) The ground wire is bonded to a telephone
cable strand, or

(b) The ground wire is covered with wood
molding, or equivalent, up through tele

phone space, or

(c) The ground wire is of the insulated type
and the insulation is in good condition.

3.03 If vertical metallic power conduit is
present, make a voltage test in accordance

with Part 4 before climbing or working at the

4. VOLTAGE TESTS - VERTICAL POWER GROUND
WIRES OR METALLIC POWER CONDUIT

rot 4.01 When a voltage test is required by Para
graph 3.02 or 3.03, proceed as follows

4 before climbin~; or working on the pole.

(a) Attach the insulated clip of the voltage
tester to one of the following:

(l) A guy rod or telephone anchor guy. (Do
not attach to an anchor rod that carries

an uninsulated guy which is bonded to the
power vertical ground wire.)

(2) A fire hydrant, a projection on a man
hole cover, or a metallic curb box.

Pale 2
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Insulated Probe

\ ,

UNTIL ALL WORK OPEH.ATIONS AT THIS ~
POLE HAVE BEEN COMPLETED FOR THE
DAY. If the bond starts to smoke, put on insulat
ing gloves and descend the pole. Avoid contact
with the bond or the conduit and notify your
supervisor.

4.05 If a shock is experl[enced as a result of
simultaneous contact between the ground

wire or conduit and grounded objects such as
telephone cable, strand, guy, etc, descend the pole
at once and report the matter to your superviso'
immediately.

- 4.04 On c:ompletion of work operations on the
pole, remove the bond as follows:

(a) Put on insulating gloves.

(b) Remove the clip from the conduit. Remove
this clip FIRST.

(c) Remove the other clip from the strand.

(d) If s, spark is observed in removing the
bonel, notify your supervisor.

(3) A 5-inch screwdriver blade pushed into
the earth about 5 feet from the pole.

(4) A substantial metal object such as a
piece of lead sleeving" a metal crossarm

brace, or a half-pound bar of D Seam Solder,
etc, laid on the ground or pavement about
5 feet from the pole.

(b) Standing about 3 feet from the pole, grasp
the insulated probe in one hand and the

indicator assembly in the other. Push the
toothed metal disk at the end of the probe
firmly against the ground wire or metal con
duit being tested, and promptly look into the
open end of the indicator assembly.

(c) IF THE INDICATOR GLOWS, 1.'HE
GROUND WIRE OR METAL CONDUIT

IS ENERGIZED. ImmediatelJr remove the
probe from contact with the ground wirle or
metal conduit and notify your supervisor. DO
NOT CLIMB OR CONTACT THE POLE IF
THE INDICATOR GLOWS.

(d) If the ground wire is broken, test the
UPPER part as described above, unless

the break occurs above the telephone space. Do
not attempt to test a broken ground wire if the
break is observed to be in the power space. Re
port the broken power wire to your supervisor.-

(e) If the lower 8 feet or so of the ground wire
is protected with wood molding, test above

the molding.

4.02 If the voltage tester DOES NOT GLO'W in
making the test described in Paragraph

4.01, poles carrying vertical power ground wires.
and telephone cable may be climbed in accord
ance with safe climbing practice. Care should be ~
exercised to avoid simultaneous contact'between

. power ground wires and telephon4~ cable or guys
as a small voltage (60 volts or less) may be
present. This is recommended to avoid the possi
bility of surprise shock which might (under some
circumstances) cause a fall from the pole.

4.03 After making the voltage test on a pole
carrying vertical metallic power conduit

and telephone cable, put on insulating gloves and
place a B temporary bond as follows. FIRST
ATTACH THE SMALL CLIP TO THE TELE
PHONE STRAND: then attach the large clip to
the conduit (or a conduit fastening if the conduit
is too large). LEAVE THE BOND IN PLACE..,J

Fig. ~I

5. VOLTAGE TESTS AND SA,FEGUARDS
POLES WITH STREET LlGliT FIXTURES

5.01 The B shunting capacitor is required under
certain conditions in testing street light

fixtures. In general, are~LS where it will be re-

Page 3
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quired will be known and workmen will be so
equipped.

11/16 in. Diem.

B SHUNTING CAPACITOR

Fig. 4

5.02 Where a voltaire test is requilred under
conditions of Paragraph 3.04, proceed to

test and safeguard the street light fixture as
follows:

(a) Attach B VolbLge Tester bag containing
test equipment to body belt.

-+ (b) Put on insulating gloves and climb to a
- convenient hei,ght to make the test.

AVOID CONTACTING THE LIGHT FIX..
TURE OR ITS WIRING.

(c) Attach the insulated clip of the voltage
tester to the cable suspension strand, sup

- port bracket of multiple line wire or a bare
...... vertical power ground wire. Push the toothed

metal disk firmly against the street light fix-
ture and promptly look into the open end of the
indicator assembly.

(d) If the indicator l~lows, immediately remove
the probe from contact with the fixture,

then remove the insulated clip from its attach
ment. If a B shunting capacitor is not avail
able, descend the pole and notify your super
visor. AVOID CONTACT WITH FIXTURE
OR ITS WIRING. If a B shunting capacitor
is available, make a :second test as described in
subparagraphs (h), (i), and (j) following.

(e) If the indicator does NOT glow, iContact
the fixture with the probe again to be sure

that good contact has been made. If the indi..
cator still does not glow, place a temporary

...... bond as described in (f) below.

...... (f) Attach the smalll clip of the B temporary
bond to the cable suspension strand or the

bare power vertical ground wire so as not to
be in way of work operations. DO THIS FIRST.
Then attach the other clip of the bond wire to
the street light fixture. DO NOT BOND to the
support bracket of multiple line wire or the

...... suspension strand of ISOLATED cable.

Page 4

5ft. Cord-

B TEMPORARY BOND

Fig. 5

DO NOT AT~rACH TO THE STREET LIGHT
WIRES OR ~rERMINALS TO WHICH THEY
ARE ATTACHED. NEVER ATTACH THE
CL1'P TO A }'IXTURE WHICH CAUSES THE
INlUCATOR TO GLOW.

(g) The insulating gloves may be removed
ONLY AFTER the temporary bond is in

place, and then only if other protection re
quirements permit. LEAVE THE B TE.M
PORARY BOND IN PLACE UNTIL ALL
WORK OPERATIONS HAVE BEEN COM
PLETED AT THIS POLE FOR THE DAY. If

...... the bond starts smoking, put on insulating

...... g'loves and descend the pole immediately.
Avoid contact with the bond, the fixture or its
wiring. Notify your supervisor.

(h) If a B shunting capacitor is available,
under the circumstances described in Sub..

paragraph (d) preceding, make a second test
as follows:

(1) Attach the clip of the voltage tester and
the clip of the shunting capacitor to the

cable suspension strand or to the bare power
vertical ~rround wire.

(2) Attach the small clip of the temporary
bond to the metal terminal of the capac..

itor and the other clip to the metal cap
behind the disk of the insulated probe.

(3) MAKE ATTACHMENTS IN (1) AND
(2) ABOVE SO THAT AT LEAST 1

FOOT SEPARATION IS MAINTAINED
BETWEEN THE LEADS OF THE VOLT
AGE TESTER AND THE TEMPORARY
BOND OR SHUNTING CAPACITOR.

(4) Touch the toothed metal disk to the
street light fixture and promptly look

into the open end of the indicator assembly.
(See sketch.) AVOID BODY CONTACT
WITH TEMPORARY BOND OR CAPACI~

TOR DUIUNG TEST.



Note:
Avoid body contact with

8 Temporary 80nd or 8
Shunting Capacitor

Fig. 6

(i) IF THE INDICATOR GLOWS, THE FIX-
TURE IS ENERGIZED. Immediately re

move the probe from contact with the fixture,
replace testing equipment in the carrying case,
descend the pole and notify your supervisor.
AVOID CONTACT WITH THE FIXTURE
OR ITS WIRING.

(j) If the indicator does not glow, contact the
fixture with the probe again to be sure

that good contact has been made. If the indi
cator stilt does not glow, place a temporary
bond as described in Subparagraphs (f) and .....
(g) preceding.

5.03 On completion of work operations on a
pole, remove the B temporary bond as

follows:

(a) Put on insulating gloves. .....

(b) Remove the clip attached to street light
fixture. REMOVE THIS CLIP FIRST.

(c) Remove the other clip from its attach
ment. If a spark is noticed on removing

the bond, descend the pole immediately and
notify your supervisor.

ISS ~~, SECTION 620..105-010

6. TESTING THE B VOLTAGE TESTER

6.01 The B Voltage Te:;ter should be tested
weekly to ensure that it is operating satis

factorily. The dates on which it is tested shall'"
be recorded on the test date card provided for the
purpose. The test date card will be found in the
external plastic pocket of the B Voltage Tester
bag.

6.02 The method of testing the B Voltage
~rester is as follows,: .J

(a) Locate a standard 110- to 120-volt con-
venience outlet whJlch is energized. This

may be checked with 11m extension cord and
lamp.

(b) Insert the voltage plug, described in Para-
graph 2.03, into the outlet; first choose the

smaller of the two slots, in the outlet to insert
the prong connected to the resistor.

(c) .Attach the insulat,ed clip of the voltage
tester to a ground such as a water pipe,

radiator, metallic power conduit, etc. If none
of these is available, lay the B temporary bond,
uncoiled, on the floor and attach to one of its
clips.

(d) Grasp the grip of the voltage tester in the
palm of the hand so the end of the grip

extends almost to the forefinger with the wire
passing between the thumb and forefinger.
(See sketch.) With the thumb and forefinger
bent, pinch the wire firmly. Hold the grip as
firmly as possible with three fingers, and while
keeping the wire firmly pinched, straighten the
thumb and forefinger-thus putting tension on
the wire. DO NOT US]~ BOTH HANDS AND
PULL OR JERK ON THE WIRE SINCE
EVEN A NORMAL CORD MAY BE DAM
AGED OR BROKEN IF IT IS SUBJECTED
TO VIOL~JNT PULLING.

(e) Touch the toothed metal disk of the probe
to the metal spir~:l.1 of the voltage plug.

The indicator should glow faintly. If the indi
cator does not glow, release the tension in the
wit:e, but keep the probe in contact with the
voltage plug. If the indicator glows after the
tension has been relea,sed, the wire is broken
under the insulation and the tester should be
disposed of in accordance with the Company's
established routine.

PapS
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(f) If the indicator does not glow, reverse the
voltage plug in the outlet by removing it,

turning a half-turn and inserting again into
the outlet, and repellLt the test.

(g) If the indicator still does not glow, and it
is known that the convenience outlet is not

defective, then the voltage tester must be de
fective and shall be disposed of in a,ccordance
with the Company's established routine.

card when not in use. A web strap with dee ring
and snap hook is provided to attach the bag to
the body belt. In placing the tester in the bag,
place the toothed metal disk first. The capacitor
and bond should be carried in lower pocket of

r bag. The test date card is carried in the plastic
L. pocket provided for the purpose.

r----------- 26~2in.---~-----1

B VOLTAGE TESTER BAG

Fil·8

7.02 The B Voltage Tester should be handled
and stored with reasonable care. Remove

any dampness or dirt with a clean cloth before
using or storing. Keep the instrument free of
grease or oil to prevent deterioration of insula
tion.

7.03 Avoid exposing the instrument to exces
sive heat such as may be encountered near

radiators, etc, as the plastic rod may deform
under these temperatures.

Grip of
B Voltage Tester

Fig. 7

7. CARE AND STORAGE

7.04 The ins.trument should be CARRIED
...... DOWN OR LOWERED from poles, NOT

DROPPED, as the impact may short-circuit the
elements in. thE~ neon glow unit of the indicator.

7.01 A canvas bag hus been provided to carry r 7.05 Certain minor field repairs to the B Volt-
and store the B Voltage Tester, B tern- age Tester are described in Section 620-

.... porary bond, B shunting capacitor and test date L. 105.3.00.
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SECTION 620-105·300
Issue 2, May, 1964
AT&TCo Standard

FIELD REPAIR OF B VOLTAGE TESTER

1. GENERAL

1.01 This section describes procedures to be
used in making certain limited field re

pairs to the B Voltage Tester. It has been reissued'"
to cover reinforcing the j oint between the metal
ferrule and the plastic probe. ~

1.02 Testers which cannot be repaired by using
the methods described in this section

should be disposed of in accordance with local
instructions.

2. WIRE INSULATION BREAKS NEAR THE PROBE

2.01 Experience has shown that after extensive
use under certain conditions, the insula

tion of the wire coming out of the probe handle
or grip of the B Voltage Tester, may crack and
expose the bare wire. This is not dangerous, but
because the wire will tend to bend much more
sharply at the point where the wire is exposed, it
will eventually break at this point. The following
procedure is designed to prevent wire breakage
at this point.

2.02 Clean the grip with a cloth (moistened.if
necessary with soap and water) to remove

mud, grease and other foreign matter; dry it
thoroughly before proceeding with repairs.

(a) Lay the wire snugly against the grip as
shown in (1).

(b) Apply a 7-inch length of 3/4-inch (or l
inch) D Vinyl Tape or friction tape along

the grip and over the wire as shown in (2).

(c) Starting at the middle of the grip, wrap
tape around the wire and grip lapping each

turn about 1/8 inch over the preceding turn.
Continue the wrapping to the end of the grip
and back to the other end of the grip, finally
ending at the middle. This will result in a
double layer of tape from one end of the grip to
the other. The completed repair is shown in (4).

2.03 The preceding repair should not be made,
however, if the wire between the probe and

the indicator assembly has previously been field
spliced, or is broken, as the wire will be too short.

(2) {_.. ~~r.=-~ppro.3~ '"~
--~.~~,.,-~.,

Piece of 3/4 in or lin D Vinyl
or Friction Tope.

Start wrapping tope approximately
in middle of grip.

~~-
(4)~ :11 ~\:I:D

Continue wrapping tlJpe to end
of grip and back to center.

Note: Testers issued after January 1960 are
equipped with a piece of plastic tubing over
the wire where it emerges from the grip
which makes. this type of repair unnecessary.

3. WIR,E !iPUCES

3.01 The wire or cord of the B Voltage Tester
may be spliced under the following con

ditions:

(a) Between the probe and the indicator
assembly, a maximum of two splices are

permitted unless it is also necessary to tape
the wire to the grip in which case no splices are
permitted in this piece of cord. Do not attempt
to splice wire if the break is within 4 inches of
either the indicator assembly or the grip of the
probe.

(b) Between the indicator assembly and the
grounding clip, a maximum of three

© American Telephone and Telegraph Company, 1964
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SECTION 620-105-300

splices are permitted except that no attempt
should be made to splice wire breaks within
4 inches of the indicator assembly, and no
attempt should be made to splic1e wire breaks
if the over-all length of the cord between the
clip and the indicator assembly will be less
than 7 feet 6 inches. Each splice will reduce the
length of the cord about 2 inches.

3.02 Broken cords shall be spliced as follows:

(a) Strip 2 inches of insulation from the wire
on each side of the break using the wire

stripping hole of the standard 6-inch diagonal
pliers.

(b) Clean the insulation of the wire adjacent
to the break for a distance of at least an

inch to remove mud, grease, etc.

(c) Tie a square knot in the middle of the ex-
posed wire so that the ends will He parallel

and extend approximately to the beginning of
the insulation.

(d) Tape the joint with 3/4-inch D Vinyl or
friction tape. Start the tape at about a 45-

Remove approximately 2 in. of insulation

..from each~ ez

degree angle beginning at the knot and con
tinue until about 1/2 inch of the rubber insula
tion has been covered. Continue taping until the
splice has two layers, ending the tape in the
middle of the splice.

r 4. REINFORCEMENT OF FERRULE JOINT

4.01 This procedure applies only to testers
manufactured prior to October 1963. (The

date is stamped in the plastic wand just above the
red grip.) Testers manufactured prior to that
date can also be readily identified by the lack of
indentations on the brass ferrule at the end of
the plastic probe. Reinforcement of the ferrule
joint is not necessary if the ferrule has three
equally spaced indentations. Testers which do not
have these indentations shall be reinforced unless
the ferrule has become loose. Testers with loose
ferrules shall be disposed of in accordance with
local instructions. The method of reinforcing is
shown below.

Edge. of Ferrule

(1) Make lY.! wraps with 100%
overlap keeping one edge
of tape abu tling tooth ed
metal disk.

z(~---".... --,

Start tope in}- . 45°
middle at about
45° angle

Tape splice with 0 Vinyl or friction tape
Tope to extend applroximately 1;2 in. beyond
end of insulation.

Po.. 2
2 Page.

Edge of FerrulE!

(2) Make one wrap gradually
reducing overlap until
edge of tape is just past
edge of ferrule.

(3) Follow step (2) with 2
wraps, keeping the edge
of the tape parallel with
and just past the edge
of the ferrule.
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SAFEGUARDS TO BE TAKEN

BEFORE CLIMBING POLES

GENERAL

1. GENERAL

The following ohange applie s to Part 2
of the Seotion:

,7. EARLY DECAY IN COPPER NAPHTHENATE
AND CREOSOTE-PETROLEUM TREATED POLES

L,OOI This Addendum supplements Section
620-131-010.

Note: Since these poles are subjeot to
early decay, befelre 01 imbingor per
forming any work operation, test the
pole for soundnesE: unless it has pre
viously been inspeoted and marked. The
pole sha'llbe testeli in accordance With
Section 620-132-010.

7.02 In general .a creosote-petroleum pole
can be identified by an "Xli included

in the speoies-preservation brand. For ex
ample, a southern pine pole 'so treated would
be marked "SPX". In some cases, however the
"X" may not be assooiated With the species
symbol, but maybe located elsewhere in the
pole brand.

(a) Before climbing or performing any
work operation on a pole oheck the

brand to see if it oontains an "X".
Then test the pole in accordance with
620-132-010.

7.03 Whenever ,one of these suspeoted cop-
per napthenate Olt" creosote-petroleum

treated poles has been ohecked by a pole in
spector, . the pole will be marked with the
letter "C" or liZ".

(a) Any pole marke<iwlth"the letter "c"
will reqUire 'that the precautions

covered in Sect ion 620-133-010 be taken.

(b) The letter "Z" indicates that the
pole was sound at thet ime of in

spection; however, the strength of suoh
poles shall not be assumed to be ade
quate and the precautions outlined in
paragraph 4 must be followed. The let
ter liZ" will be used by pole inspectors
only on these suspected poles.

7.04 All ur.uDarked suspected poles which are
locat,ed during the daily work opera.;.

tions shall be reported to your Supervisor
so that he may arrange to have such poles
in~peoted and marked.

(a) Any such poles that are in the
custody of the power oompany shall

also be reported so that local arrange
ments may be made With the Power Com
any for inspectlonand marking.

Meaning
Amerioan Creosote Works
Jackson Tennessee Plant
Southern-·P ine
Copper Naphthenate
Treatment
Year of Treatment, 1946
or 1947
Class and Length

Symbol
ACW

J
SP
N

46 or 47

Digits

7.01 coppernaphthenate poles Oan be ident-
.1£ led QY the supplierl:!. brand whioh ap'"

pears on each pole 10 feet from the butt.
The. basic symbols which wIll appear in the
brand, although not neoessarilJl' in this or-
der, are as follows: '

1.002 This Addendum is .reissued:

(a) To emphasize. that caution must
be exercised by the workmen before

climbing a ·pole marked With a "C".

(b) To ooverprecautiona!'yme.asures
to be obs.erved before 01 imbing

or working on certa~n poles which were
supplleCl. during. 1946 andl'94?and whioh
have been found· to be subjeot to early
decay. These poles were treated as
follows:

(a) 2.03 - revised

2.03 Theoondition of the pole can usually
be determined before olimping, by ex

amining and testing it by means of one or
mor,~ of the methods desoribed later. A pole
marked with a "C" has been reo.ommendedfor
.replacement. However, the strength of poles
not so marked shall not be assumed to be
adequate, and the precautions outlined' in
Paragraph 4 must be observed.

(1) Copper naphthenate
(2) Creosote-petroleum

2. IMPORTANT PRINCIPLES TO BE OBSERVED
IN CONDUCT OF WORK

Page 1
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PRIECAUTIONS TO BE TAKEN

BEFORE CLilMBING POLES OR WORKING FRON'
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CONTENTS P,AGE

1. GENERAL.

2. PRELIMINARY VISUAL EXAMINAnON 2

3. RESULTS OF VISUAL EXAMINAnON 2

4. PRINCIPLES TO BE OBSERVED . 2

5. CONDITIONS ,WHICH REQUIRE NO TESTING
OR SUPPLEMENTARY SUPPORT 3

6. PRECAUTIONS 3

1. GENERAL

1.01 This section, together with Sections 620~132~OlO

and 620~133-010, covers recommended
procedures which will help prevent accidents
associated with climbing and working on poles or
strand-supported equipment. Observance of the
principles and precautions in this section will help
ensure the safe performance of work on poles.

1.02 This section is reissued to include the visual
examination and testing of the poles at each

end of an aerial span before:

(a) Placing a ladder against the strand

(b) Hanging an aerial platform from the strand

(c) Riding the strand.

1.03 tAll poles must be visually examlined
before climbing, placing a ladder against

pole or strand, hanging an aerial platform, or riding
the strand .•

1.04 Test all poles prior to climbing as described
in Section 620-132~010 unless they satisfy

the conditions listed in Part 5 of this section.

1.05 All unsafe poles or poles of doubtful
condition should not be climbed or should

be dim bed only after suitable temporary
supports have been applied. Section 620~133-010

describes methods of temporarily supporting poles.

1.06 This section emphasizes the necessity for
visual inspection and testing of poles and

the need for temporary support of poles which may
be unsa.fe. Assure that the pole is safe.

1.07 All men who will work on poles tor
strand~supported equipment. must be familiar

with the recommendations contained in the Bell
System Practices covering the use of:

(a) Body belts

(b) Safety straps

(c) Climbers

(d) Insulating gloves and other protective
equipment.

1.08 Pole failures may occur as a result of various
causes. While poles that have been given

an approved preservative treatment will usually
retain their strength for many years, a treated
pole may occasionally be encountered which will
have a relatively short life because of an inadequate
preservative treatment or other unusual conditions.
Therefore, it is necessary to exercise care in
checking the conditions of all poles, including those
which appear to be sound. The failure of a pole
is usually due to one or more of the following
causes:

(a) Decay of the pole at or below groundline.

(b) Storm damage.

(c) Mechanical damage, such as might result
from a vehicle collision.

© American Telephone and Telegraph Company. 1~67
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SECTION 620- 131-0 10

(d) Termite, carpenter ant, or other insect
attack.

(e) Lightning damage or fire damage.

(f) Woodpecker attack.

(g) Application of excessive loads or creating
unbalanced loads which are excessive under

the existing conditions. These excessive loads
may result from the UBe or improper or inadequate
construction or maintenance methods.

2. PRELIMINARY VISUA~L EXAMINATION

2.01 Before climbing a pole or testing it for safe
elimbing conditions, make a visual check for

the following conditions:

(a) Excessive rake or unexplained leaning of a
pole. This may be due to failure of the

pole at or below ground line.

(b) Insufficient depth of setting. This may be
due to erosion of the earth around the pole

as a result of heavy rainfall, flood water, road
widening, etc, and would affect the stability of
the pole. The depth of setting can frequently
be checked by reference to the brand which is
present on most poles at a distance of ten feet
(measured to the bottom of the brand) from
the butt of the pole. tDo not rely upon the
brand mark to determine the depth of setting
of non-Bell System poles.•

(c) Evidence of collision damage if the pole is
at an exposed loeation along a highway.

(d) Presence of fungus growth in checks or
protruding from the pole surfaee tor on areas

near ground line where the wood appears
water-soaked in contrast to surrounding wood .•
These symptoms usually indicate a condition of
advanced decay in the interior of the pole.

(e) Presence of termite or carpenter ant
infestation, evid€!nced by mud channels or

debris in the checks, wood dust at the base of
the pole, or movement of ants when the pole is
struck with a hammer or other tool.

(f) Bent, loose, or missing pole steps.

Page 2

(g) Wide seasoning checks which could result in
loosening of pole steps or a climbing hazard.

(h) tEvidence of compression wood indicated by
short horizontal cracks along one side of

the surface of the pole, or by curling of short
sections out away from the pole surface.•

(i) Presence and distribution of large knots,
texcessive knot clusters,. climber gaff

splinters, unauthorized signs, aerials, clotheslines,
and nearby interfering tree growth.

(j) Presence of large stones, ground irregularities,
and debris at base of pole.

(k) Presence of conduits or vertical runs on
pole which might interfere with use of pole

steps or climbing.

(l} Broken wires in adjacent span.

(m) Excessively tight or excessively slack drop
or line wires on one side of pole.

(n) Contact or insufficient separation between
telephone and power wires or other plant

on the pole, or in the span or spans adjacent
to the pole.

(0) Woodpel3ker holes.

(p) Evidencl~ of lightning or fire damage.

(q) Presence of markings tor pole tags. placed
by pole inspector to indicate an unsafe pole

or pole to be replaced.

(r) Presence of ice on the pole surface or pole
steps which might result in hazardous climbing.

(s) tShell rot decay on cedar poles .•

3. RESULTS OIF VISUAL EXAMINATION

3.01 If any conditions listed in Part 2 are found,
they must be considered in connection with

the results of the tests described in Section 620-132-010
and necessary precautions taken.

4. I~RINCIPLES TO BE OBSERVED

4.01 The most important principle to keep in
mind is to avoid placing an excessive



unbalanced load on a pole. Take into account
the condition of the pole and the nature of the
work operation which is to be performed.

4.02 In planning a work operation involving a
pole which may be unsafe, it is important

to include temporary or permanent supports which
will be effective in preventing failure of the pole.

4.03 Under certain conditions described in Part
5, for minor work operations not involving

the application of heavy unbalanced loads (5.02),
poles can be climbed without being tested or
applying additional supports.

S. CONDITIONS WHICH REQUIRE NC) TESTING OR
SUPPLEMENTARY SUPPORT

5.01 It is unnecessary to make tests or to apply
a temporary support before climbing a pole

if any of the following conditions will exist throughout
the work operations:

(a) The pole is storm guyed on four sides.

(b) The pole carries two or more storm side
guys and a load as described in 5.02(b).

(c) The pole is part of an H fixture which is
provided with head and back guys.

(d) The pole is not in a straight section of a
line, but is an adequately guyed corner pole

and carries a load as described in 5.02(b).

5.02 It is also unnecessary to make tests or to
apply a temporary support before climbing

a pole if all of the following conditions exist
throughout the work operations and the proposed
work operations do not involve placing a heavy
unbalanced load (excess of 150 pounds) on the pole:

(a) The pole is in a straight section of line, but
is not a dead-end pole.

(b) The pole is carrying a (iM or larger suspension
strand which is securely clamped to it and

to each adjacent pole and will remain so attached
throughout the work operations.

(c) There is no downward <:hangt' in grade at
the pole.

ISS 3, SECTION 620-131-010

(d) Neither adjacent span length IS in excess
of HiG feet.

5.03 t It is al!-w unnecessary to make teHts or to
provide supplementary supports before

climbing a pole if the following conditions exist:

(a) Instead of carrying a suspension strand, the
pole carries ten or more copper, copper-steel,

or steel line wires which will remain securely
tied at the pole and at each adjacent pole
throughout the work operation.

(b) All the other conditions described in 5.02(a).
(c). and (d) exist..

5.04 tit is unnecessary to make tests before
placing any strand-supported equipment if

the following conditions exist:

(a) The poles supporting the span and the poles
at the far end of the adjoining spans form

a straight section.

(b) The suspension strand in the span is 6M or
larger and i~, securely clamped to the two

adjacent poles on each side of the span, and will
remain attached to these four poles throughout
the work operation.

(c) There is no downward change in grade at
the poles at each end of the span.

(d) The span length and the adjacent span
lengths are not in excess of 165 feet each.•

6. PRECAUTIONS

6.01 An end pole in a line, even though head
guyed, should always be examined and tested

before climbing since the guy and the end spans
do not contribute any stability to the pole in a
direction across the line.

6.02 No u.'ork aloft should be started unless
t he workman i.~ satisfied that the pole

tUne structure. has adequate :'ilrength to .liJupport
the load T!f?su/ting from u'orking aloft and the
load u'hich u'ill result from the proposed u'ork
operations.. If the stren~1th of thE) pole line
structure i!'l in doubt. temporary or permanent
supports nun;t be applied before starting u'ork.
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6.03 .Po/<'s at each end of an aerial span in
which a ladder is to be placed., an aerial

platform hung, or a cable car ridden shall be
l'isually examined as described in this section
and tested as described in Section 620-132·010 .•

6.04 Temporary supports adequate to support
the pole shall always be placed before

removing any attachments from a pole that is to
be removed or replaced because of deterioration.

6.05 Swinging rapidly around a pole imposes an
additional load on any pole and should be

avoided.

6.06 Where a work operation is planned which
is likely to result in a shock load on a pole

or on an adjacent pole, a workman should remain
off the pole to avoid being shaken off by the shock
load. If the shock load would be likely to break
the pole, temporary guys should first be placed to
take up the shock.

6.07 Heavy unbalanced loads. such as those
caused by placing or removing conductors

or strands under tension at unguyed poles or
inadequately guyed corners or deadlf!nds, may

Page 4
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cause even a pole in good condition to fail.
Therefore it is important to plan the work operations
so the poles will not be subjected to too heavy an
unbalanced load. The use of guys or braces
provides a means of preventing excessive unbalanced
loads. Typical operations for which temporary or
permanent supporting of poles may be required are
as follows:

(a) Removal of guys.

(b) Untying wires.

(c) Releasing wires or strand under tension.
Do not cut while under tension.

(d) Placing additional wires or strand.

(e) Tensioning wires or strand.

(f) Changing locations of wire or strand
attachments.

(g) Loosening suspension clamps or guy clamps.

(h) Moving line because of road widening.
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ADDENDUM 620-132-010NE
Issue B, May, 1967

SAFEGUARDS TO BE TAKEN

BEFORE CLIMBING POLES

9. HAZARDOUS OR NON-STANDARD PLANT CONDITIONS

1.001 This Addendum supplements Section
620-132-010.

1.002 This Addendum is reissued to revise in
structions concerning the reporting

of poles found to be unsafe for climbing.

7. REPORTING POLES FOUND TO BE UNSAFE FOR
CLIMBING

The following change applies to Part 7
of the Sect ion.

(a) 7.01 - revised

7.01 Poles found to be unsafe for climbing
as a result of the tests described a

bove should be reported promptly to your su
pervisor as being in an unsafe condition.
If the pole is believed to be a "Hazardous.
Plant Condition ll as a result of any of the
above ,the procedures outlined in par-
graphs 3. and 3.04 of General Plant Prac-
t ice Section002-410-001NE shall be followed.

9.01 Report on Form 156 a.ll Plant Conditions
which appear to be unsafe or hazardous

to workmen, the pUblic, or which endanger
the property of others. In this connection
the procedures outlined in General Plant Prac
tice Section 002-410-00INE shall be followed.

9.02 When the nature of a hazardous condi-
tion is such that immediate remedial

action is necessary, notify your supervisor
by telephone or other means immediately. and
take any steps necessary to protect life or
property, pending the arrival of proper re
pair forces.

9.03 Plant which does not conform to the
standards of construction and mainte

nance established by thifl Company but is not
unsafe or hazardous should be reported for
correction on other forms available for the
purpose such as Form 69~f, "Plant Upkeep Or
der n , Form 707F-O. P. Upl<~eep Memorandum.
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there is anty question about the pole being suf
ficiently strong to pel'mit safe climbing and safe
working, do not climb the pole. Inform your
supervisor about the condition and request the
necessary assistance to enable the work to be
done safely.

2. METHODS OF TESTING P'OLES

5. BORING TEST. .

8. MARKING DEFECTIVE POLES .

7. REPORTING POLES FOUND TO BE:
UNSAFE FOR CLIMBING . . . .

6. HAND LINE METHOD . •

4

4

5

5

2.01 Each of the methods of testing listed be-
low has certain limitations and may not

be applicable under the conditions existing at
certain locations. It is important, therefore, to
make a selection of the tests that are appli
cable and most suitable under the existing con
ditions. The tests are as follows:

(a) Pike Pole Test

1. GENERAL

1.01 This section covers methods of testing
poles to determine whether or not they are

capable of withstanding the loads to which they
will be subj ected in climbing and working on
them.

1.02 This section is reissued to add informa
tion on the use of Band C Pole Tags for

marking defective poles, and to clarify the prod
and sounding test.

1.03 The following tests will provide impor-
tant information in addition to that ob

tained in the visual examination described in
620-131-010. The necessary tests shall be made
to determine whether the pole can he climbed
safely.

1.04 In any case where suitable means for de
termining the condition of a pole and brac

ing it when necessary are not available and

(b) Prod and Sounding Test

(c) Boring Test

(d) Hand Line Test

2.02 As pointed out in Section 620-131-010, the
necessity for testing occurs principally

under any of the following conditions.

(a) At dead-end poles.

(b) In longer span cable or open wire con
struction.

(c) Where there is a downward change in
grade at a pole.

(d) Where the line is carrying a small num
ber of telephone wires or both power and

telephone wires.

(e) Where drop wires are attached, especially +
where the pull from them is unbalanced. +-

© American Telephone and Telegraph Company, 1966
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Fig. 1 - Pike Pole Test
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3. PIKE POLE TEST

3.01 The pike pole test is applied by making a
vigorous effort to rock the pole back and

forth in a direction at right angles to that of the
line by pushing the pole with a 12-foot or longer
pike pole, If practicable, the pike pole should

b
Lead

e held at an angle of about 45° (Height 1)
with the pole, as shown in Fig. 1. If the pole
cracks or breaks, the test should be discontinued
immediately and the pole should be regarded
as unsafe for climbing. The pole should not be
rocked so hard as to cause the wires to swing
together and thus introduce trouble in the cir
cuits.

3.02 If in certain cases (particularly in con-
nection with the longer spans of telephone

open wire and power wires) it is found imprac
ticable to rock the pole without causing the wires
to swing together, the pole should be given a
steady push with the pike pole, applying as
heavy a push as possible. If the pole withstands
such a push, it should also be subjected to the
prod and sounding test before being climbed.

3.03 If a 16..foot pike pole is available, its use
is preferred to that of a shorter size, inas

much as it enables the push to be applied at a
higher point on the pole and is therefore more
effective. In those cases, however, where a 16-foot
pike pole is not available, use may be made of a
standard 14-foot or 12-foot pike pole or a stand
ard 1-3/4 inch test-pike, fitted with two exten
sion sections of the large tree pruner handle.
As an alternative to the 1-3/4 inch test-pike, a
standard 1-1/4 inch test-pike may be used, and
it should be fitted with a tapered section and one
extension section of a large tree pruner handle.

3.04 The pike pole test cannot effectively be
applied to poles that have attachments

such as wires, guys, push braces, etc., arranged
in such a manner as to take the thrust oje the
pike, rather than permitting the thrust to be
transferred directly to the pole. Some locations
at which such conditions are encounteredl are
guyed corner poles, junction poles, side storm
guyed poles, etc.

ISS 2" SECTION 620·132-010

3.05 Many of the small poles in suburban or
rural leads, carrying eight wires or less

have sufficient strength from a service stand
point, but can be broken by applying the pike
pole test too vigorously. In applying the test to
such poles, exercise reasonable care to prevent
breaking those which are in serviceable condi
tion and can be climbed safely. (See Paragraph
4.05.)

3.06 Pavement or frozen ground surrounding
poles sometimes tends to hold poles

firmly, even though they may be badly deterio
rated. Where such conditions exist, it is usually
desirable to apply temporary supports to the
pole, if thlere is any question as to the soundness
of the pole.

3.07 The pike pole test should not be applied
to lrJoles which, if they were to break off,

might cause damage to n:earby property or re~

sult in contact between telephone plant and elec
tric light or power wires, or introduce some other
hazardous situation.

4. PROD AND SOUNDING TEST

4.01 The prod and sounding test can be usen.
in some cases whe:re it is impractical to

apply the pike pole test. It consists of two parts:

(1) exploring the condition of a pole at or be- .,
low the groundline with a prod

(2) sounding the pole with a hammer from
the groundline up to as high as can be

reached.

BELOW GltOUNDLINE

4.02 The tool used for the prod portion of this
tes.t is a pole inspector's prod or screw

driver having a 5-inch or llonger blade. It is unde- .J
sirable to use a heavy, pointed tool, such as a
digging bar, because of the damage which such
a tool can cause to the treated sapwood of a
sound pole, thus reducing the effectiveness of the
preservative treatment and exposing the interior
of the pole to decay attack.
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4.03 Inasmuch as thle section of maximum de-
cay is normally encountered between the

groundline and a point about 12 inches below the
groundline, it is desllrable, if conditions per
mit, to excavate sufficient earth from around
the pole to permit a more satisfactory examina
tion of the pole. If, however, the pole is set in
pavement, or for other reasons, it is impracti
cable to remove any earth, the prod should be
applied as close to the groundline as practicable,
at any angle of approximately 45 degrees with
the pole and completE:!ly around the pole. The
presence of general sapwood decay or decay
pockets will usually bE~ evident from this test.

4.04 If the prod test indicates the presence of
extensive decay, it is desirable to apply

temporary supports, regardless of the original
circumference of the pole, unless in accordance
with Section 620-131-010, no supports are re
quired.

4.05 If there is no indication of decay or other
reduction of strength in the prod and

sounding tests and the pole has been subjected
to a moderate pike pole test where conditions
permit its use, 25-loot or shorter poles in straight
sections of rural lines carrying eight or less
104 copper or stronger wires with no downward
change in grade, and measuring 13 inches or
more in circumference at the groundline, may
be climbed without placing temporary supports.

4.06 The prod test is: not considered as satis
factory as the pike pole test and it should

not be completely depemded upon to furnish in
formation as to the soundness of the pole.

ABOVE GROUNDLINE

4.07 The sounding test consists of applying
blows with a hammer, such as a drilling

hammer, or the back of a hand axe, to the pole
surface completely around the pole from points
close to the groundline to as high as can con
veniently be reached. ~rhe presence of a hollow
heart condition or advanced internal decay can
usually be recognized by the characteristic hol
low or dull sound resulting from the blows on

Page 4

the wood. A pole free from decay usually sounds
clear and the hammer usually rebounds notice
ably when the pole is struck sharply and

r+ squarely. Wet surfaces due to recent rains, wet
interior near the ground line due to high soil
moisture, wide~ checks, or shakes in the pole near
the surface m;JLy change the sound of a solid pole.
Care must be taken not to mistake the altered
sound due to these causes for the sound asso-

L.. ciated with internal decay.

5. lORING TEST

5.01 The boring test consists of boring a hole
in the pole at a point where internal de

cay is suspected by means of a. 3/8 inch wood bor
ing bit or by Ineans of an increment borer. The
condition of the wood can be determined by an
examination oj[ the chips or core brought out by
the bit. The presence of a hollow heart condi
tion is, of course, revealed by the bit breaking
through the wood.

5.02 If a hole is bored in a pole and it is con
cluded that the pole is in sound condition

and the pole is to be left in plant, the hole should
r+ be filled by means of a wooden plug. (Ordering

information is as follows: Plug, Wooden
(length) inche!~. Plugs come in 2-, 3-, 4- or 6-inch

4. lengths. Order the length desired.)

6. HAND LINE METHOD

6.01 The hand line method consists of apply-
ing a series of pulls to a pole with the ob

j ect of rocking the pole back and forth. In ap
plying this test:. use should be made of a 3/8 inch
or larger rope l, attached to the pole at such a
height that thE~ pull can be applied at right an
gles to the dirE!ction of the line and at an angle
of about 45 de~;rees with the pole. The same use
limitations and precautions applying to the pike
pol(~ test, apply also to this method of testing. In
attaching the rope to the pole, the pole should
nr t be climbed, but the rope should be thrown
over a fixed attachment, such as a pole step or
a crossarm, or a loop should be made at the base
of the pole and moved into position by means of
a convenient tool, such as a wire raising tool.
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8.04 Place one tag on the road side of the pole
just below the pole number, if the pole is

numbered, or at approximately 6 feet above· ~

a dangerous condition and require immediate
replacement. It serves as a warning to work
men that the pole is in a dangerous condition
and should not be climbed or worked on before
being tempoI'arily supported as described in Sec
tion 620-133-010 "Safeguards To Be Taken Be
fore Climbing Poles-Temporary Supports."

7. REPORTING POLES FOUND TO BE UNSAFE
FOR CLIMBING

7.01 Poles found by the previously described ...,
tests to be unsafe for climbing should be

marked immediately with a B or C Pole Tag, as
described in Part 8. The unsafe condition should
be reported promptly to your sup~~rvisor. ~

7.02 If the pole has been broken, resulting in
an unsafe condition and requiring immed

iate support, temporary supports should, if prac
ticable, be applied immediately to prevent the
pole from falling. If suitable braeing means are
not available, steps should be taken to warn
passers-by or traffic away from the location until
a safe condition can be restored and a report
of the condition should be made promptly to
your supervisor.

8. MARKING DEFECTIVE POLES

8.01 All poles which are recommended for re-
placement on account of deterioration or

mechanical damage should be plainly marked to
indicate that they are defective. Because of the
transfer of personnel between Operating Com
panies during storm breaks or other restoration
work, the method for marking poles should be
uniform throughout the Bell System. Two alu
minum tags, designated as Band C Pole Tags
have been standardized for this purpose (see
Fig. 2).

8.02 The B Pole Tag has a white arrow on a
red background. It is intended for mark

ing defective poles which do not require immed
iate replacement, that is, defective poles which
are not Yet considered dangerous. It serves as
a warning to workmen that the pole is defective
and should not be climbed or worked on without
following the recommendations of Section
620-131-011 "Safeguards To Be Taken Before
Climbing Poles~General" and the appropriate
tests, as described in this sectilon have been
made.

8.03 The C Pole Tag is similar to the B Pole
Tag except that an "X" inscribed in a cir

cle is imposed on the shaft of the arrow. This
tag is intended for marking poles which are in ..J

Fig. 2 Band C Pole Tags

118 IN. DIA
HOLE

Page 5
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r groundline if the poh~ is not numbered. Place
another tag at approximately the same height on
the field side of the pole. If the pole is. defective
in the groundline sectjlon, place the tags so that
the arrow points downward. If the polle is defec-

4. tive in the upper portion, place the tags so that

Page 6
6 Pag••

r the arrow points upward. If, however, the pole
is defective in both the groundline section and
in the upper portion place a double set of tags,
one set with the arrow pointing downward and
the other set with the arrow pointing upward.

4. Attach the tags with Pole Tag Nails.



BELL SYSTEM PRACTICES
Plant Series

SAFEGUARDS· .TO BE TAKEN

BEFORE CLIMBING_POLES

TEMPORARY SUPPORTS

L 001 This Addendum supplements Section

1.002 This Addendum is issued to illustrate
the use of wire lashing as a method

of temporarily supporting poles.

3. METHODS OF APPLYING TEMPORARY SUPPOR'I'S

The following change applies to Part 3
of the section.

(a) 3.02 - Add illustration

Lashing Weakened Poles to New Poles

3.02 (Add following illustration)

ADDENDUM 620-133-010NE
Issue A, FebruarY t 1955

Page 1





BELL SYSTEM PRACTICES
Plant Series

SAFEGUARDS TO BE TAKEN
BEFORE CLIMBING POLES

TEMPORARY SUPPORTS

SECTION 620·133·010
Issue 1, November, 1954

AT&T Co. Standard

2. PRECAUTIONS
2.01 Where temporary supports are used to reinforce a pole,

it is important that a workman should avoid climbing to
a level more than 10 f~et (measured to the workman's feet)
above the point at which the temporary supports are attached.
If necessary to work at a greater height above existing supports,
place additional supports at a point approximately 10 feet above
those supports as shown on Page 2.

1. GENERAL
1.01 This section describes various methods of temporarily

supporting poles.
1.02 Poles which have been found to be unsafe or are sus-

pected of being unsafe for climbing or working on, shall
either not be climbed at all or shall be climbed! only after suit
able temporary supports have been applied which will ensure
safe climbing and working conditions. If suitable supports can
not be provided with the equipment at hand, refer the case to
your supervisor.

1.03 The following methods of supporting poles temporarily
may be used:

(a) Lashing old or weakened pole to new pole.
(b) Supporting pole by means of pole derrick.
(c) Temporary guying.
(d) Bracing pole by means of pike poles.
(e) Using a combination of bracing and guying.

Content.

1. General ...................•.•.•....••••••••••••••
2. Precautions .........................•.......••••••
3. Methods of Applying Temporary Supports .•••••••

p...
1
1
2 About.....;.~N--- '0 ft.

/
Do not climb mOre than

10 ft above a, point of
support withelut first placing
another set of supports
above it.

Support A may be removed
after plaCing Guys at a, GUys
at B may be removed after
placing Guys at C etc.

Drive three elr more I~4 in. x
30 in. or lorgell' Rock Drills or
Stone Drills Into ground around .
pole, If pole Is broken. oJ1! t

@ Amedelll Telephone and Tetteraph COIDpany, 1954
Printed in U. S. A. Page 1



SECTION 620·133 .. 010

New Pole_

3. METHODS OF APPLYING TEMPORARY SUPPORTS
3.01 The various methods of supporting poles temporarily

are described in detail in the following:
Lubin. Weakened Pole. tl~ New Pole.
3.02 A weakened or old pole should be supported by lashing

it to a new pole, if the new pole is set within 3 feet of it,
or if the new pole has been placed in the old pole hole. The two
poles should be lashed togl~ther as shown in the following
illustration.

Sll1ppOrt\P, Pole by M..... of Pole Derrick
3.04 A pole derrick can sometimes be used to advantage for

temporarily supporting a pole. When using a derrick for
this purpose, the winch line should be attached to the pole,
working from the ground, and raised into position by means of
a pike pole or wire raising tool. The winch line should be raised
as high on the pole as practicable, but in no case should the eye
of the winch tinl~ or its serving be permitted to enter the der
rick sheave. See illustration in Part 2.

3.05 The point of attachment of the winch line should, if
practicable, be several feet or more above the balance

point of the poh~. The location of the balance point of a pole
will vary with the taper and general shape of the pole. In a
pole, such as a southern pine, which ordinarily has a uniform
but small amount of taper, the balance point will be close to the
midpoint of the pole. In a pole with a greater amount of taper
or a heavy butt, the balance point will be somewhat lower. For
example, in a 35-foot southern pine, Douglas fir or western larch
pole (all of which normally have a small taper), the balance
point will usually be I to 2 feet below the midpoint that is, about
19 11eet belo\Y the top of the pole. In a 35-foot western cedar
pole having a somewhat greater amount of taper or a heavy
butt, the balance point may be two to three feet below the mid
point. It should be noted, however, that the balance point of a
pole broken off Id the lJ'Ound line i, clole to the midpoint of the
portion of the pc)le projecting out of the 'l"OUnd and that if the
pole carries any plant such as wires or cable, the balance point
may be considerably higher, thus necessitating the use of sup
plementary rope guys as described in Paragraph 3.06.

3.06 If it is not practicable to attach the winch line suffi-
ciently above the balance point to ensure stability of the

pole with a workman in position on the pole, temporary rope
guys should be attached to the pole either close to the ground
line or far enough above the winch line attachment to ensure
the required stability. The positioning of the temporary guys
above the winch line should be done working from a point below
the level of the winch line attachment, using a pike pote or a
wire raising tool.

3.07 A PM Frame may be used in conjunction with a pole
derrick instead of using temporary rope guys.

U.e of Temporary Cuy.

3.08 Rope or strand guys may be used as shown in the fol.
lowing illustration. The temporary guys may be at·

tached for anchorage purposes to other poles, trees or stumps
that are in sound condition, sufficiently strong and in the de·
sired position for the attachment of the guys. Where such an
chorages are not available, use can sometimes be made of one or
more bars driven into the ground as described below. The num
ber of bars required depends upon the load and soil conditions.
The use of two bars for each guy is generally recommended,
althclUgh one will be sufficient if the load to be supported is very
light and the ground into which the bar will be driven is firm.

3.09 To facilitate the operation of attaching the guys to the
pole, it may be advantageous in some cases, to support

the ;pole temporarily by three or four pike poles or a pole der
rick. In other cases, the rope guys may be raised into position
by means of a wire raising tool. Do not climb an un.upportecl
queltionabl. pole"

.r0ld
Pole

DETAIL OF ROPE LASHING
~- IT""'

I! i i1

r
Place top lashing at least 4 ft. below nearest ~

power conductor on jointly used pole. On telephone ·1

poles (no power attachments), place lashing ~s !high
as convenient, but not less t~::Jn 3/4 of the helght\ .\
of old pole above ground .

DETAIL OF STRANO LASHING ~......
Make I~ turns of 6M Strand , .

around new pole before "1'·..
passing ends aroun.d' . .,,,' Old Pole

old po~ ~1L:. III ~u~ ~~~mp
I r Leave 18 in. toils of

I
1

stn:rxl, tope ends and

I
Isecure ends to poles

New Pole I 1111 with staples.
Note: 2200 Pound Strand secured with One - Bolt
Clamp may be used with 30- foot and shorter ;,
poles.

more wraps around poles. In order to
prevent lashing from slipping down poles, place
lashing above eJn attachment or a temporary drive
screw. if nece~.sary.

3.03 In order to place the upper lashing, climb the new pole.
Do not, under any drcumstances, work from the old

pole until both upper and 10lver lashings have been completed.
Rope lashings should be used only where the old pole is to be
removed within a reasonable period of time (usually a few days)
or where there might otherwise be an electrical hazard in pass
ing the sling around the polen.

Page 2
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Use at least three pike
poles, 16 ft. or longer, spaced
equidistant around pole.
Imbed lower ends of pike
poles in grOtJld.

l?Iace clo,ve hitch on bar driven into ground. Draw rope taut
and plClce clove hitch on handle of each peavy or cant hook.

If more than 15 ft place
guys in IJCcordance with

parogrQPh 2.01__L_

Attach guys about 6ft. below crossarm
where pole carries one crossarm ,/

Attach guys near top crossarm~/,/ ,/ ~, ,,/'
where pole comes more than ~/,'/'
one crossarm ~.

, /

Ii

.·,:,:<:::;~~,}:~! }~t~j~~'if~~
~. l'),.. ~-t .....t' .. '" I:' ......., .:~, o. ,.q" fI!' .,"''' n, ~ ~ vf.lll 4.....\tl ~ .~ """'~ ~,i. iiII

"lY4 in.x30in.or larger Rock Drills ,•.•. :. ,~, • . .
or Stone Drills driven into ground about ...
pole if butt Is broken.

Pike Pole Brace.

3;10 Pike poles placed as shown below ca!1 be used for brac-
ing purposes. Either thre,e or four pike' poles should be

used, and they should be evenly dlstn~uted around th~ pole. ~he
pole should be prevented from rotatmg and thus dls~ns:agmg
the pike poles, by means of two cant hooks placed as mdlcated
in the illustration.

Page 3
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Page 4
4 Pago.

Combination of Bracilll' and Guyiq

3.11 Where the slope of the ground or right-of-way or other
conditions are such that three or four temporary guys

or pike pole braces can not be pl3,ced, a combination of a rope
guy and two pike pole braces placed as shown on Page 8 can
sometimes be 1l1sed to advantage. The pole should be prevented
from rotating and thus disengaging the pike poles, by means of
two cant hooks, placed as indicated in the illustration. The rope
guy may be raised from the ground into position by means of a
wire~raising tool. Do not cUmb the pole to attach tile I'uy.

~~~A_Plt
APjOX.60

..-Pike Pole

Place clove hitch on bar
driven into ground. Draw

taut and place clove
on handle of each
or cant hook to pre·

vent pole rotation.

in. x 30 in. or larger Rock Drill or Stone Drill driven
into ground to prevent butt from k1cking out.



BELL SYSTEM PRACTICES
Plant Series

CLEARANCES ON' JOINTLY USED POLES

ADDENDUM 620-216-013NE
IssueC, November, 1968

.1. GENEBAL

1.001 This Addendum supplements Section
620-216-013.

1.002 This Addendum is being reissued to
include the bonding and grounding of

power company gang operated switch rods.

1.003 The power company switch rod is con
stituted to be a vertical run on the

jointly used pole.

1.004 This Addendum is also being reissued
to include the A. T. & T.Co. Adden

dum 620-216-013 Issue 2, April 1968 material
concerning Part 4.

Part 13 in the A. T. & T. Co. Adden
dum will not be included in this Ad

dendum because it is non-standard in the New
England Company.

1.005 The A. T. & T. Co. Addendum Issue 2
to 620-216-013 is hereby cancelled.

The following changes apply to Part 1
of the Section.

(a) 1.05 - 1.07 - added

1.05 Quest ions may arise as to when 1t 1s
necessary to bring telephone plant

which was placed according to the 5th Edition
of the National Electrical Safety Code into
conformance with the clearances specified in
Section 620-216-013 which is based on the
6th Edition. Whenever existing plant whioh
was placed in conformanoe wi th the 5th Edition
clearances (see 1.06) 1s detached from ·the
pole it shall be reattached in conformance
with the clearances specified in Section
620-216-013. If the existing plant is not to
be detached from the pole it shall remain in
position unless directed otherwise.

1.06 The following are 5th Edition require
ments. Separations for Street Light

Brackets. (If street light is effectively
grounded these separations do not apply.)

(a) From open communica-
tion conductors on
crOssarms.

Span wire or bracket
above crossarm - 20 inches*

Span wire or bracket
below crossarm - 24 inches

(b) From communication
cables - 12 inches

(c) From terminal box
of communication
cables if prao-
ticable - 12 inches*.

(d) From communication
brackets, bridle
wire rings, or drive
hooks - 2 inches

*This may be reduced to 12 inches for
either span wires or metal parts of
lamp brackets at points 40 inches or
more from the pole.

**Where it is not practicable to obtain
a clearance of 12 inches from terminal
boxes of communicat ion cables, all met
al parts of terminals shall have the
greatest practicable separation from
fixtures. or span wires, including all
supporting screws and bolts of both
attachments.

1.07 There may be times when the power com-
pany cannot relocat,e street light fix

tures right away to provid.e 6th edition clear
ances (20") due to thelrwork load and the
telephone company must place its cable due
to service commitments. In this sort of sit
uation the telephone cable may be placed ac
cording to the 5th edition requirement (12 11

)

on the basis that the power company will pro
vide the proper cleara.nce when the ir work
load permits. The telepho,ne work order shall
state that negotiations are in progress with
the power company to provide proper clear
ances.

2. STREETLIGHT FIXTURES AND THEIR ASSOCI
ATED WIRING

2.04 (Add after the last sentence) Tele-
phone plant (cable, multiple line wire,

terminals or through bolts) may be located
not less than 4 inchesabclve grounded street
light fixtures having drip loops of grounded
metal sheath cable. Telephone plant shall be
at least 20 inches abc)ve such streetlight
fixtures which are not grounded.

4. OPEN POWER WIRES, CROS§AHMS. BACKS, ETC.

The following changes apply to Part 4
of the Section.

(a) 4.03 - Added note
(b) 4.03 - (c) through (h) - added
(c) 4.03 - Fig. 9.1 and 9.2 - added

4.03 Added Note
Caution: Power companies occasionally
a ttach the neutral ABOVE the phase wire
as shown 1n Fig. 9,.1. Therefore , it 1s
important to 1dent lfy the neutral wire
before determining separation require
men'ts. The neutral can usually be iden
tified by observil1ig the presence of the
following:

page 1



ADDENDUM 620-216...013NE

4.03 (Cont1d)

(0) The neutral 1s usually bonded to
a vertical ground wire at least

every 1300 ft and more often when trans
formers are present.

(d) The neutral is normally bonded to
power guys which do not contain

insulators.

(e) Neutrals are sometimes carried on
smaller insulators than those

carrying phase wires.

(f) The neutral is sometimes oarried
on a much lighter colored insulator

than the phase Wires.

NOTE:

COMPARE SIZE OF
INSULATORS: NEUTRAL
IS USUALLY ON
SMAll ER INSULATOR

Fig. 9.1--lnverted Power Constructiorl

Page 2

(g) On transformer poles, the bushing
for the neutral is usually smaller

than the bushing for the phase connec
t ion. The neutral bushing is often.
looated near the seoondary bushings
(Fig. 9.2).

(h) Where secondaries are dead ended,
if the phase wire is oarried

through, the neutral will also be oar
ried through.

If, after oonsiderlng these factors, suffi
cient identification of the neutral wire has
not been made, consult your superVisor or the
electrio utility oompany. However, if the>
neutral 1s attached above the phase wire,
provide the clearance speoified under para->
graph 4.03 (a).

PHASE

(MOTE 21 [---~""'+-4-..lI--+-+-=-=-= J(NOTE 3)

VERtiCAL GROUND WIRE
(AT EVERY TRANSFORMER
POLE)

NOTES:
I. PHASE BUSHING USUALLY LARGER THAN

NEUTRj~L aUSHING.

2. NEUTRAL CAN BE ANY OME OF THESE. POSITION
DEPENDS ON WIRING AT TRANsFORMER.

S. NEUTlU~L ALWAYS CARRIU THROUGH WHEN
PHA$ECARRIES THROUGH. SECONDARIES ARE
DEADEI~OEO IN SOME CAS·ES.

Fig. 9.2-ldentification of Neutral at Transformer
Location



,~3. fOWER VERTICAL RUNS (BONDING AND GBQt11fPIHG)

The following changes apply to Pal't 8
of the Seotion.

(a) 8.03 - 8.11 - Added

8.03 In order to operate pole top mounted
switches some power companies install

a long handle in the form of a rod, whioh
may extend, in some cases, from the top of
the pole to a point on the pole near the
ground. The power system involve,d would be
the multi-grounded common neutral type.

8.04 Some Power Companies install all metal
rods and some employ those with insu

lating material through the communication
space. The rod of current carrying material
and passing through communication space is
of concern to the Telephone Company.

8.05 The metal rod which passes through
communication space must be grounded

for telephone compatibility on the pole.
Generally the Power Companies ground the rod
if of current carrying material.

8.06 In some cases the top part of the switoh
rod is grounded to the Qommlon neutral

wire and the bottom part of the switch rod
to a ground rod. In other cases the sWitoh
rod is grounded to the power vertioal ground
wire whioh runs from the common neutral wire
at the top of the pole to a ground rod at the
groundline. It should be determined whether
or not the SWitch rod is grounded.

8.07 At this location the grounding of each
company I s plant l.s made to separate

grounds. In order to attain oommon potential
it is telephonepolioy to arrange for a bond
to be placed between the telephone strand
and the Power Company vertioal ground Wire.

8.08 The connection to the power vertioal
ground wire or the power ground wire

which is attached to a ground rod and comes
up the pole as far as the lower end of the
switoh rod maybe done by the telephone work
man. He should first test the sWitoh rod and.
the power ground wire with the B Voltage
Te s tel" and use the B Temporary Bond. Of
oourse, permission to make the conneotion to
the ground wire must first be obtained from
the Power Company. The agreement for th1s
permission should be established 'between the
oompanie s by the Outs ide Plant Engineers.
See Plant Series Seotion 627-230-203 and Sec
tion 620-105-010.

AD~~UM 620-216-01'NE

8.09 The Power CompanyllllaY want to make the
oonnection to their ground. wire. The

telephone workman would then connect the #6
copper bond wire to the telephone strand and.
leave a coil of wire for the power company
to make their oonnection..

a.10 The procedure for making these connec-
tions should be included in an inter

company operating practice established by
the outside plant engineers.

8.11 A recommended program for the placement
of bonds from telephone strand to the

power company ground wire at the SWitch rod
locations is:

(a) In oonjunotion with other types
of work necessitating a visit to

the location.

(b) Where no visit is antioipated a
planned progr'am should be estab

lished to oomplete the work over a rea
sona,ble period of time.
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BELL SYSTEM P·RACTICES
Plant Series

CLEARANCES ON JOINTLY .USED POLES

AIO[)ENDUM 620·216·013
Issue 2, April 1968

AT& TCo Standard

1. GENERAL

1.001 This addendum supplements Section
620-216-013, Issue 2.

1.002 The addendum is reissued to cover variations
in power construction involving location of

the power system neutral and includes the
information originally contained in Issue 1 .of
Addendum 620-216-013.

4. OPEN POWER WIRES, CROSSARMS,. RACKS, ETC

The following changes apply to Part 4 and should
be added to 4.03.

Caution: Power companies.' occasionally
attach the neutral ABOVE the phase wire
as shown in Fig. 9.1. Therefore, 'it is
important to identify thi3 neutral wire
before determining separation. requirements.
The neutral can usually be identified by
observing the presence of the following:

(c) The neutral is usually bonded to a vertical
ground wire at least every 1300 ft and more

often when transformers are present.

(d) The neutral is normally bonded to power
guys which do not contain insulators.

(e) Neutrals are sometimes carries on smaller
insulators than those carrying phase wires.

(f) The neutral is sometimes carded on a much
lighter colored insulator than the phase

wires.

(g) On transformer poles, the bushing for the
neutral is usually smaller than the bushing

for the phase connection. The neutral bushing
is often located near the secondary bushings
(Fig. 9.2). '

NEUTRAL

~

NOTE:

COMPAAE SIZE OF
INSULATORS: NEUTRAL
IS USUALLY ON
~ INSULATOR

Fig. 9.1-lnverted Power Construction

(hY Where secondaries are dead ended, if the
phase wire is carried through, the neutral

will also be carried through.

If, after considering these factors, sufficient
identification of the neutral wire has not been
made, consult your supervisor or the electric utility
company. However, if the neutral is attached,

© American Telephone and Telegraph Company, 1964, 19€6. 1968

Printed in U.S.A. Page 1
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PHASE

PHASE BUSHING
(NOTE Il

NEU1'RAL
BUSHING

(NOTE 2) [-----<t-l-iEif-I--l--lI--+--I----=,=- ] (NOTE 31

- VERTICAL GROUND WIRE
(AT EVERY TRANSFORMER
POLE)

FOREIGN
TV CABLE

NOT LESS
THAN 12 IN.

"

TELEPHONE
CABLE

NOTES:

I. PHASE BUSHING USUALLY LA'~GER THAN
NEUTRAL BUSHING.

2. NEUTRAL CAN BE ANY ONE OF THESE. POSITION
DEPENDS ON WIRING AT TRANSFORMER.

'3. NEUTRAL ALWAYS CARRIES THROUGH WHEN
PHASE CARRIES THROUGH. Se:CONDARIES ARE
DEAOENDED IN SOME CASES"

Fig. 9.2-ldentification of Neutral at Transformer
Location

above the phase wire, provide the clearance specified
under paragraph 4.03 (a).

13. TELEVISION DISTRUJUTION SYSTEMS

The following changes apply to Part 13 and should
be added to 13.01.

Where agreement with the power utility permits
placing cable on both sides of the pole, the vertical
clearance between foreign owned television cable
and television cables may be less than 12 inches
if the diagonal clearance will be 12 inches or more.
Separation between suspension bolts shall be at
least 4 inches. See Figr. 29.

Page 2
2 Pages

Fig. 29-Clearance Between Foreign Owned and
Telephone Cables



BEll SYSTEM PRACTICES
Plant Series

SECTION 620~216~013

Issue 2, June, 1964
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recommended spacings at the pole are adequate
to meet midspan requirements for span lengths
up to 150 feet and, in many cases, longer ~pans.

1.03 It will be noted that clearances from
streetlights show one value for grounded

fixtures and a larger value for nongrounded fix
tures. Streetlight fixtures bonded to cable suspen
sion strand or power multigrounded neutral con
ductors are considered to be sufficiently well
grounded to use the smaller clearance. Fixtures
which are merely grounded to a ground rod are
not considered sufficiently well grounded to use
the smaller clearance.

1.04 It will also be noted that clearances from
grounded transformers, capacitors, etc,

are smaller than for nongrounded transformers,
etc. Local instructions will designate areas where
transformer and/or capacitor cases are grounded,
since it is not generally possible to determine
whether power equipment ,is grounded or not by
looking at it .

2. STREETLIGHT FIXTURES AND THE~R ASSOCIATED
WIRING

1. GENERAL

1.01 This section deals with dearances on""
jointly used poles. It has been reissued

primarily to add clearance requirements for
traffic lights and their associated wiring. Several
minor changes have been made elsewhere and are.J
indicated in the usual manner. Requirements are
largely based upon the Sixth Edition of the Na
tional Electrical Safety Code. Some, however, are
based upon the E.E.I.-Bell System Joint Pole
Practices, although a few are purely Bell System
requirements. Clearances which are not based on
the Code are appropriately identifIed. All values
shown in this section apply to alI three loading
areas and should be used unless the detail plans
indicate otherwise.

1.02 In the particular case of wire and cross-
arm spacings, it should be noted that the

values shown may have to be increased in some
cases to meet the midspan clearance requirements
shown in $ection 620-216-012. Tn general, the

2.01 Telephone attachments should not, in gen-
eral, be placed above streetlight fixtures

unless the fixtures are grounded.

2.02 Telephone cable or multiple line wire and
terminals shall have at least 20 inches

clearance from streetlight fixtures or span wires
carrying streetlights which are not grounded, and
at least 4 inches from fixtures and span wires
which are grounded. (See Figs. 2, 3, 4, 6, and 7.) +-

2.03 Telephone crossarm through bolts shall be
20 inches from streetlight fixtures which

are above them, or 24 inches if fixtures are below,
regardless of whether the fixture is grounded or
not. (See Figs. 1 and 5.) +-

2.04 Where streetlight fixtures are fed by
means of drip loops entering the fixture

from the surface of the pole, telephone cable or
multiple line 'wire shall be at least 12 inches below
the lowest part of the loop. (See Fig. 2.)

© American Telephone and Telegraph Company, 1964
Printed in U. S. A. Page 1



SECTION 620·216·013

S.05 Drivehooks, brid lewire rings and brackets
shall have a clearance of at least 16 inches

from streetlight fixtur1es or span wires which are
not grounded, and at least 4 inches from fixtures
and span wires which are grounded (See Fig. 3).

t...

~If carrying C rural wire, drivehooks which are
above grounded fixtures or span wires shall have

t...a clearance of 6 inches.

2.06 Obtain the following clearances from ver
tical feed wires of streetlight fixtures:

KIND OF ITEM OF HORIZONTAL
VERTICAL RUN TELEPHONE PLANT CLEARANCE (INCHES)

(a) On surface of pole (Fig. 5) Through bolts 2 min.-liS pole
circumference in
general

Pole steps 3

(b) Streetlight feed run on pins Pole steps 5
and insulators (Fig. 6) Cable!, Wire!, 6

Guys2 3

(c) Streetlight feed from cross- Crossarms 12
arm run direct to fixture 40" Cable 20
from pole (Fig. 7) Drop Wire,

Guys! 6

1. EEl-Bell System requirement.

2. Bell System requirement.

I--'-.-+----'-\-~30 in. Climbing Space

I
I

i
I

,I
,I,

Fiig. 1

Page 2

1,0

~
r- 1,;1

20 inches ------ 'II'
May be ·Iess if Streetlight II
is grounded, except DriPL '
Loop must still be 12 1

inches above, -.i+.,-~IL--.I.-

"'\
Multiple Line Wir~

Fig. 2



20 inches.
May be 4 inches
if Streetlight
is grounded.

Bridle rings etc.
16 inches from
metal parts of
Streetlight.
May be 4 inches
if Streetlight is
grounded.

Fig. 3

Insulating
Conduit or
Wooden Molding

-:.,
-r

.,,--------.;

ISS 2:, SECTION 620-216-013

Run to be
localed lie pole
circumference away from
crossarm bolt If practical
but In no case less than
2 inches

Fig. 5

4 i~~:::~;S-- J.....
fixture is j
grounded

Tel. Cable /

Inches_
be 4 Inches If

Streetlight fixture
1$ grounded

Fig. 4 Fig. 6

Page 3



SECTION 620·216·013.

/

At least 6 inches
between drop wire
and vertical run.

IFig. 7

r+'
3. TRAFFIC LIGHTS AND THEIR ASSOCIATE:D WIRING

3.01 Telephone cable, multiple line wire and
their terminals shall have the following

clearances from traffic light fixtures or their
supporting span wires.

If not grounded 20 inches
If grounded.................. 4 inches

3.02 Telephone crossarms shall have the fol-
lowing clearances from traffic light fix

tures or their supporting span wires regardless of
whether the fixture is grounded or not. (Measured
from crossarm bolt.)

If above telephone crossarms 20 inches
If below telephone crossarms 24 inches

3.03 Telephone bridle rings, drive hooks and
brackets shall have the following clear

ances from traffic light fixtures or their support
ing span wires.

If not grounded 16 inches
If grounded . . . . . . . . . . . . . . . . .. 4 inches

Page 4

r+ 3.04 Tel~phone cable shall preferably be 24
inches below traffic light control cables.

This may be reduced to 12 inches where necessary.

3.05 Vertical runs associated with traffic light
fixtures and controls shall be given the

same clearances as power vertical runs. See Part
4.8 of this section.

4. OPEN POWER WIRES, CROSSARMS, RACKS, ETC

4.01 Except in the case of trolley feeders, tele-
phone attachments shall be placed below

open power wires, crossarms, and racks. The
clearances shown in 4.03 and 4.04 are minimums
and may have to be increased for span lengths in
excess of 150 feet. (See Section 620-216-012.)
Greater clearances are desirable where they can
be readily obtained.

4.02 In order to determine the clearances re-
quired, it is necessary to know the voltage

of the power wires and also whether they are, or
are not, part of a grounded system. Clearances
for grounded power systems are based upon their
voltage to ground; for other systems, clearances
depend upon the voltage between wires. Most
grounded power systems include a grounded con
ductor which has many connections to ground.
Such conductors are called multigrounded neu
trals and these are generally considered to be
effectively grounded.

4.03 Telephone cables, wires, guys, loading coil
cases, drivehooks, etc, shall have the fol

lowing minimum vertical separations from open
power wires:

(a) Phase wires.

FCIR GROUNDED POWER CIRCUITS

VOLTAGE1 TO' VOLTAGE CLEARANCE'
GROUND BETWEEN WIRES (INCHES)

8700 V - less 15,000 V - less 402

8701 V - 50,000 V 15,001 V - 86,500 V 60

I=OR OTHER POWER CIRCUITS·

8700 V - less 402

-- 8701 V - 50,000 V 60

See footnotes on page 5.



ISS 2, SECTION 620-216-013

(b) Multigrounded neutral wires.

(b) Secondary racks (See Figs. 10, 11)
.................... 40 inches generally.

SYSTEM VOLTAGE SYSTEM VOLTAGE CLEARANCE
TO GROUND BETWEEN WIRES (INCHES)

22,000 less 38,000 less 405

22,001 50,000 38,001 86,500 60

FOR GROUNDED POWER CIRCUITS

VOLTAGE TO VCILTAGE CLEARANCE
GROUND BETWEEN WIRES (INCHES)

8700 V - less 15,000 V - less 40

8701 V - 5,0,000 V 15,001 V - 86,500 V 60

FOR OTHER pown CIRCUITS

8700 V ., less 40

8701 V ., 50,000 V 60

(c) Steel pins (A on Fig. 10, B on Fig. 11)
.......................... See Table A

TABLE A

TABLE B

FOR GROUNDED POWER CIRCUITS

VOLTAGle TO VOLTAGE CLEARANCE
GROUND BETWEEN WIRES (INCHES)

8700 V - less 15,000 V - less 12G

8701 V - 50,000 V 15,001 V - 86,500 V 307

FOR OTHER POWER CIRCUITS

-- 8700 V - less 121)

-- 8701 V - 50,000 V 307

See
Table B

See
Table A

(3) Attached to wood crossarms
at points less than 1 inch

below the top of the arm.

(4) Attached to wood crossarms )
at points 1 inch or more

below the top of the arm and
more than 1 inch from non
grounded transformers, etc.

4.04 Telephone cables, wire terminals, load coil
cases, drivehooks, etc shall have the fol

lowing clearances from power crossarm braces,
steel pins, and racks:

(a) Metal crossarm braces which are:

(1) Attached to metal crossarms.

(2) Within 1 inch of non-
grounded transformer cases,

capacitor cases or their supports.

1. Voltage to ground will always be 58% of
voltage between phase wires for three-phase
power lines.

2. For open secondary service wires crossing
over a telephone line on a pole top extension
fixture or attached to the top of a pole carry
ing no other power attachments, the 40-inch
requirement may be reduced to 24 inches
above the outer wires of open wire on cross
arms, provided 40 inches clear,ance is main
tained at the pole. (See Fig. 8.) (EEl-Bell
System requirement.)

3. See Par. 4.01.

1. These requirements also apply to neutrals +

other than multigrounded neutrals.

5. Telephone drop wires may be attached within
less than 40 inches on common crossing poles
(but not less than 4 inches), provided the re
quirements of (a) above are met. No reduc
tion in clearance is permitted for longitudinal
joint use, nor for common crossing poles
where cable, open wire, or multiple line wire
is involved. (See Fig. 9.)

6. EEl-Hell System requirement.

7. Bell System requirement.

Page 5



SECTION 620-216-013

Power
Crossarm

• May be reduced if
secondary rack is
grounded and
clearance from
secondary wires will
be 40 Inches min,

Lowest Point of
Vertical Electric
light Rack.

1----r-IH--

.:111
40 in, 40 in,·

or more

At least
40 inches

Fig. 8

At least
16

At least
24 Inches

Fig. 10

Steel Pin

-......--t"-'- Power Crossarm

B --1 Lowest Point of Vertical

1
Electric Light Rack,

40 in, • May be reduced if
or more secondary racl< is

40 in· ~r~~r:~~ ~;odm
secondary wires will
be 40 inches min,

.~

AGrounded Neutral

not apply to cable,
open wire multiple line wire

2 For crossing only not for longitudinal Joint use,
3 Neutral must be effectively grounded

Fig. 9 Fig. 11

Page 6
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Guard Arm not
required may be
used for di,lrlbu
lion pu rposes

40 in,
or more:

A

~j

mi-~ 1- ''''''oem" Cos,
-~,: I ~ Transformer Hanger\ t/

·i -u:" ,_-,','~_-=-J.-- End of proteclion
I _ J ~J I on vertical run

I r\ !~'-l Measure from metal
L., !. crossarm brace if brace
T is attached to metal

I crossarm, or if brace is
within 1 inch of a
tl'ansformer case or
r.anger which IS not
grounded

FOR GROUNDED POWER CIRCUITS

VOLTAGE TO VOLTAGE CLEARANCE*
GROUND BETWEEN WIRES (INCHES)

8700 V - less 15,000 V - less 48

8701 V - 50,000 V 15,001 V 86,500 V 72

FOR OTHER POWER CIRCUITS

-- 8700 V - less 48

-- 8701 V - 50,000 V 72

* See Par. 4.01.

4.05 Minimum vertical spacings between power
and telephone crossarms shall be as fol

lows: (Measured between crossarm centers.)
("A" on Fig. 11.)

5. POWER TRANSFORMERS, CAPACITORS, VOLTAGE
REGULATORS, ETC

,\

Fig. 112

Transformer Case

5.01 The minimum vertical clearance between
power transformers, capacitors, or voltage

regulators and telephone cables, wires, guys,
terminals, loading coil cases, drivehooks, etc shall
be as follows: (IIA" on Figs. 12 and 13.)

FOR GROUNDED POWER CIRCUITS

VOLTAGE TO VOLTAGE CLEARANCE
GROUND BETWEEN WIRES (INCHES)

8700 V - less 15,000 V - less 40**

8701 V - 50,000 V 15,001 V - 86,500 V 60**

FOR OTHER POWER CIRCUITS

-- 8700 V - less 40

-- 8701 V - 50,000 V 60

**May be 30 inches if case is effectively grounded
as a uniform procedure over a well defined
area. (See 1.04.)

A

r
I
!

Measure from metal
crossarm brace If
brace IS attached to
metal or If
brace IS within inch
of a transformer
case or hanger

Fig. 13

-T

40 In

or more

Telephone Crossarm

Page 7



6. POWER CABLES

6.01 Telephone cabIE~s, wires, terminals, guys,
loading coil cases, drivehooks, etc, shall

have the following minimum vertical clearances
from power cables:

(a) Grounded metallic sheath cables
........................ 40 in.

(b) Any cable lashed to a grounded
messenger 40 in.

(c) Insulated conductors lashed to "AH on
or spiraled around a grounded Fig. 14

messenger 40 in.

(d) Other power cables
8700 V or leI's 40 in.
8701 V to 50,000 V 60 in.

(e) Spacer type power cables (with
grounded messenger)

8700 V 01' less to ground ... 40 in'l "A" on
8701 V to 50,000 to ground. 60 in. f Fig. 15

Page 8

GrOLlnded
Messenger Neutral

Insulating Spacer-

Phase Wires

~Multiple Line Wire

Fig. 15

7. T'ROllEY SPJ~N WIRES AND BRACKETS

7.01 Minimum vertical spacings between span
wires or brackets supporting trolley con

ductors and telephone crossarms shall be as fol
lows: (Measured from center of crossarm to
nearest edge of bracket, etc)

Located above telephone crossarms 20 in.
Located below telephone crossarms 24 in.

7.02 Minimum vertical spacings between span
wires or brackets and telephone cables,

multiple line wire, and terminals are as follows:

If grounded 4 in.
If not grounded 12 in.*

7.03 Minimum vertical spacings between span
wires or brackets and telephone drive

hooks, bridle wire rings, and wire brackets are
as follows:

Grounded or not. . . . . . . . . . . . . . . . . . . . .. 4 in.

7.04 General arrangements involving trolley
construction are shown in Figs. 16 to 20.

*For cable terminals, this may be reduced
where 12 inches cannot be obtained, but should
be kept as large as possible.



ISS ~!, SECTION 620-216-013

30 in. or more separation
between conduttors
to be provided by
Electric Railway CO.

~..,.,.
- I

6 fUo 8ft.
if practical

~~;:---r-:;"""~--j.12~1r;1 Strain insulator to
be provided by
Electric Railway CO.

4 ft. or
mont

30 in. or more, separation
between conductors to
be provided by Electric
Railway CO.

Fig. 18
Fig. 16

" ,\"t'

12 in.
or more

-I
!

. I, 12 inches or more, if

~
1.----- conditions permit. but
~ not less than 4 inches.

I Bridle rings at least 4
_.-_ inches from span wires

(/: and associated through
i ~ bolts,

-e:::::::: ~-

( ---~:::-n

~~~;r.P"\ ' Clearance of 30 inches
. or more to be provided

by Electric Railway
Company.

i

I
40 in.

or more

Insulating CO\Iering such as
wood molding or fibre conduit
extending down to top of
mechanical protection,

'At least
3O;n.~

Fig. 17 Fig. 119
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SECTION 620-216-013

If guy is attached
above primary
conductors, "A"
must be 40'

Fig. 22

;<AO

\
Tel cable'/
and Strand

~
power Primary
Conductors

./

~ ~

1. EEl-Bell System requirement.

2. Bell System requirement.

9.02 If longitudinal (pole-to-pole) power guys
are attached above primary conductors,

telephone wires or cables Shall have at least 30
inches clearance between any part of the upper
end of the guy which lies between the pole and the
guy insulator.1

8.02 Telephone facilities shall have the follow
ing clearances from power vertical runs

not on the surface of the pole.

HORIZONTAL
KIND OF POWER ITEM OF CLEARANCE

VERTICAL RUN TELEPHONE PLANT (INCHES)

Power service under Pole steps 5
750 V run on pins Cable!, Wire l , 3
and insulators Guys 2

Streetlight feed See Part 2-this section
wires

9.01 If power side guys are attached above
primar~, conductors, telephone wires or

cables shall have at least, 40 inches clearance
from any part of such guys which lie between the

__ nearest guy insulator and the pole.1 (See Fig. 22.)

Clearance of 30 inches
or more to be provided
by Electric Railway
Company.

Power Vertkal Run
may be:

Conduit
Secondary Cable
Ground Wire

12 inches or more, if
conditions permi!, but
not less than 4 inches.

Brielle rings at least 4
inches from span wires
and associated through
bolts.

112 in.
or more

1fJ-@l~~~~~,1

Tel Cable I

and Strand

r~
40 tn.... ,]

or mote ··..)1

Fig. 20

8. POWER VERTICAL RUINS

Note: If ground wire
is bare, "A" may
be reduced to 1#

where necessary.

8.01 Telephone through bolts, lag screws, and
pc~e steps shall in general be located 1/8

pole circumference away from power vertical
runs made on the surface of the pole. Through
bolts and lag screws shall generally be 2 inches
from such vertical runs. Bare vertical grounding
co~ductors may be 1 inch from through bolts or

-+ lag screws, however. (See Fig. 21.)

" "{generallY 2" or ~
A pole circumference

Fiig. 21

Page 10



9.03 Telephone cables, wires, terminals, etc,
shall have 2 feet clearance from power

guys which are also attached to transmission line
poles (15,000 V to ground and higher).1 Obtain
greater clearance where practical.

9.04 Pole-to-pole power guys not attached above
primaries but which pass within 12 inches

of bare secondary conductors and also pass with
in 12 inches of telephone cable should either: be
effectively grounded, covered with suitable insu
lation where they pass the power conductors, or
contain an insulator located below the lowest
power conductor and above the highest telephone
cable. Provide at least 3 inches clearance between
such guys and telephone wire or cable. If none
of these conditions have been met, notify your ~
supervisor before continuing work operations. .J

10. TELEPHONE GUYS

10.01 Telephone guys shall clear telephone wires
or cables by 6 inches where practical, but

not less than 3 inches. This does not prohibit
attaching guys and suspension strands to the
same bolts or strain plates, however. (See 2.05
and 4.03 for clearance from power conductors
on the same pole.)

ISS ~!, SECTION 620-216-013

13.02 Telephone Company-owned television
cables shall have the same clearances as

other telephone cables. When so specified on the
work order, they may be lashed to the same
messenger.

Airport or Airway
.... Marlier Ught

Fig. 23

ATTACHMENTS OF TV DISTRIBUTION SYSTEM TO POLES
TV Cable Mounted on Pole

TV Amplifier Mounted on Crossarm
Electric Light Bracket on Pole

Fig. ~!4

11. CLEARANCE OF OPEN WIRE FROM SURFACE
OF POLES

11.01 Where practical, telephone open wire shall
have a clearance of 5 inches from the :sur

face of jointly used poles.

12. AIRPORT MARKER LIGHTS

12.01 Clearances to be observed when airport
marker lights are involved are shown in

Fig. 23.

13. TELEVISION DISTRIBUTION SYSTEMS

13.01 Television distribution systems which are
not owned by the Telephone Company re

quire the same clearances from power facili.ties
as telephone facilities. Such TV facilities should
preferably have 24 inches clearance 2 from tele
phone cables but not less than 12 inches clear
ance. 2 Figs. 24 through 28 illustrate the general
requirements for foreign-owned television distri
bution systems.

0-,s700
Volts

Not less than
48 in. C-C·
of arm

TV Service

At least 30
Preferably 24

not less than 12 in.

Separation between
run and washer or other
metal parts of Telephone
or TV Equipment to be
at least 2 inches in any
direction

Power Secondaries

. -TV Power Feed to
TV Amplifier

At least 20in.
/ least 20 in.

/ Amplifier
IV Crossarm

TV Service Dro)

1.•.

i
~BO"d " ceq"l,ed

I 'Telephone Coble

1. EEl-Bell System requirement. 2. Belli System requirement.
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ATTACHMENTS OF TV DISTRIBUTION SYSTEM TO POLES
TV Cable, Amplifier alld Meter Mounted on Pole

ATTACHMENTS OF TV DISTRIBUTION SYSTEM TO POLES
Telephone Pole Carrying Open Wire or Cable or Both,

TV Cable, but no TV Amplifier

Not less than 40

Preferably 24
not less than 12 in.

Separation between vertical.-/'
run and washer or other
metal parts of Telep,one
or TV Equipment to be ot
least 2 inches in any
direction.

Amplifier may be
mounted above or
below level of TV
cable.

Telephone Cable

Y
Meter am associated
wiring not less than

1

8ft. above ground
level.

I

TV Coble
Preferably 24 in.

not less than 12 in.

- Telephone Cable

Bond as required

Fig. 27

ATTACHMENTS OF TV DISTRIBUTION SYSTEM TO POLES
Telephone Pole Carrying Open Wire or Cable or Both

TV Cable, Amplifier and Drop Wires with Power Lead for TV ArrPifier

Fig. 25

ATTACHMENTS OF TV DISTRIBUTION SYSTEM TO POLES
No Amplifier-No Meter

Power Lead
for TV
Amplifier

TV Amplifier
may be above
or below TV
Cable.

1
Not less t~~Tn

Bond as rE~quired

No required minimum
separation. If separation
is less than 40 inches
however, climbing space
to reach conductors at
higher level must be provided.

Separation betweenl
vertical run and wosher
or other metal ports of
Telep/"K>ne or TV .- ----++-G-+-..L...I.-..l.-f--f--II---..3-__

Equipment to be ot least
2 inches in any dir,ection.

Preferably 24
not less than 12 in.

0-8700
r---'-~-t-..i.l-1'--"-, VoH's

Power
Primaries r'L--,..,.li----;1L-1

Power Secondar~es

~Not less thon 40 in.

TV Bridging Terminal: t:--_.
, -TV Coble

A
Bond as required ------r! J"'-Preferably 24 in.

l not less than 12 in.

Telephone Cable:

Fig. 28

Page 12
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BELL SYSTEM PRACTICES
Plant Series

CLIMBING SPACE ONI

JOINTLY USED POI.ES

SECTION 620·216·014
Issue 1, February, 1965

AT&TCo Standard

1. GENERAL

1.01 This section deals with climbing space on
poles jointly occupif!d with electric utili

ties. The requirements stated in this section are
based upon the Sixth Edition of the National
Electrical Safety Code. These requirements apply
in all loading areas unless state rules, municipal
requirements or local arrangements with other
utilities call for greater values.

1.02 Provision of climbing space is required by
the National Electrical Safety Code and is

generally specified as one of the conditions for
j oint use with the electric utility. Lack of ade
quate climbing space may endanger or hinder
workmen in the performance of their duties, and
increases the likelihood of plant damage.

1.03 The dimensions of climbing space vary
somewhat with the voltage of the power

conductors. For effectively grounded power cir
cuits, voltage always means voltage to ground. In
the case of three phase power systems, voltage to
ground is 5870 of the voltage between conductors.
For power circuits which are not effectively
grounded, voltage must be taken as the full volt
age between conductors.

1.04 If climbing space is obstructed by attach-
ments of community TV, municipal fire

alarm, police call, traffic control facilities, etc.,
report the matter to your supervisor. Do not try
to rearrange foreign attachments.

2. DEFINITION AND EXPLANATION

2.01 Climbing space is an unobstructed vertical
space along the side of a pole. In general,

it consists of an imaginary box at least 30 inches
on each side and extending at least 40 inches
above the highest telephone cable, wire, cross
arm, etc., and 40 inches below the lowest tele
phone cable, wire, crossarm, etc. See Fig. 1.

Fig. 11

2.02 Climbing space serves not only to permit
workmen to climb poles, but also serves to

permit raising and lowering of the electric util
ity's equipment and material through telephone
attachments. Because of this, it is generally pref
erable to maintain climbing space on the same
side or quadrant of the pole all the way from the
groundline up to a point 40 inches above the high
est telephone attachment. This will minimize the
chances that material raising operations of the
electric utility may damage telephone plant or
interrupt telephone service.

2.03 As the definition points out, climbing space
is to be provided along one side of the pole.

NESC rules provide further that part of the pole
itself may be included in the climbing space with
out bein~~ considered an obstruction. However,

© American Telephone and Telegraph Company, 1965
Printed in U. S. A. Pag_ 1



SECTION 620·216·014

/

1/ j\
/ ..... "'.......... /I ...............J

Guard
"Arm ~

Span )
CiampI

3.02 Where climbing space cannot be obtained
because of drop wire attachments, if longi

tudinal cable is present, place span clamps on the
strand and distribute from it. If longitudinal
cable is not present and climbing space cannot be
otherwise obtained, place a guard arm and dis
tribute from it. See Fig. 3.

3.03 Full climbing space must be provided past
longitudinal runs of cable, multiple line

wire, drop wire, etc. Cable or multiple line wire,
for example, may abut one or two sides of the 30
inch square, but may not run through the climb
ing space. Hence when telephone cable is less than
40 inches above or below telephone open wire on
a joint pole, it will usually be necessary to shift
pins, etc., to provide climbing space. See Fig. 4.

3.01 Full climbing space, as defined in 2.01,
shall be provided and maintained on all

j oint poles carrying power conductors of over
750 volts. Do not obstruct climbing spaC4f:! with
drop wires. Examples of how climbing space is
obtained when drop wires are distributed directly
from the pole ase shown in Fig. 2. Drive-hooks
should not be placed on the climbing side of the
pole.

3. REQUIREMENTS AND METHODS OF PROVIDING
CLIMBING SPACE

this should be kept to a mInImUm in order to
leave as much room as possible for raising and
lowering of the electr:lc utility's equipment and
material.

2.04 Vertical runs securely fastened to the sur-
face of the pole and covered with molding

or in conduit are not considered to obstruct climb
ing space under NESC rules. UnprotectE~d ver
tical runs fastened to the surface of the pole or
made on pins and insulators are considered as ob
structions and should not be induded in the
climbing space. Where practical, climbing space
should be located so as to avoid all vertical runs.
Pole steps should be located so as to be outside
of climbing space.

Page 2



ISS 1, SECTION 620·216·014

If this distance is less
than 40 inches, provide
Climbing Space shown
by shifting pins.

J Area of
Climbing Space

(0 750V.)
supplying Dnly Airport
or Airway Marker Lights

Fig. 4~

Fig. !)

3.07 On common crossing poles carrying only
secondary conductors of 750 volts or less

the width of climbing space may also be reduced
to 16 inches across the lin4~. The width of climb
ing spaee along the line mUlst be maintained at 30
inches. This applies without regard to whether
the electric attachment is made by means of a
pole top extension or is made directly to the pole.
See Fig'. 6.

r--T---l
r_mm,m 30 in'--j

I I
I I
I

. d

9-=P==~~-",-'I

iT--
I 40 inches
I above
I line
I wires
I I

I i

[~_Jl_~l1_-"-n-'§.~-_.._--
I ~---r-'Tmf-----/;Z:"I------_-.--J

I
I
I 40 inches
I below
I line Ii'
I wires ,!il

I ,1'1

I I 11','[

~- L =- -..L -J,~ At least 30 inches
~ measured from-_"_m ~ __ Cable Side of Pole

to nearest wire.

3.05 On joint poles carrying only longitudinal
power secondary conductors of 300 volts

or less, the horizontal dimensions .of climbing
space may be reduced to 24 x 24 inches instead of
the usual 30 x 30 inches. There is no reduction in
the vertical requirement of 40 inches above and
below telephone attachments, however.

Fig. 4

3.04 Open wire may be placed on wooden pole
brackets attached to one side of the pole if

the electric utility has no objection. Where
wooden pole brackets are installed so there will
be less than 40 inches between the wire on the
crossarm and the wire on the brackets, respace
the pins to provide 30 inches climbing space.
See 3.03.

3.06 On joint poles carrying only longitudinal
power conductors of 750 volts or less and

used to supply airport or airway marker lights,
the width of climbing space across the line may
be reduced to 16 inches. The width of climbing
space along the line must be maintained at 30
inches, however. See Fig. 5.

Page 3
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BEll SYSTEM PRACTICES
Plant Series

SECTION 623-300-202
Issue 2, August, 1955

AT&T Co. Standard

OFIEN WIRE

BRIDLING, TO LINE WIRE

Content.

1. General •...•.•.••••.•.•••••••••••••.••••••••••••••
2. Installing Bridging Connectors ••.••.•••••••..••.•
3. B Bridging Sleeves •••.•...••.••.••.•.•.••••••••.
4. Installing DB Copper Sleeves .

Pale

1
1
2
2

(b) Loosen the nut and washers elf the bridging connector
to uncover the wire slot and place the connector on the

line wire as illustrated.

(c) Wrap the AL or HD Wire cCl~ductor ~rou~d the bind-
ing post between the washers:. 10 t~e dlrec~lOn that. the

nut tightens. Using pliers and braid stripper, tighten bndg
ing connector on line wire being careful not to bend the
line wire.

2.02 Install 5006 Fargo Unit Connector as follows:
(a) Clean the line wire at the bridging point with abrasive

cloth. Skin and clean about 2 inches of the AL or HD
Wire conductor and bend back sO that end of wire is about
1/8 inch from insulation.

C UneWlflt

-----~~~

l
'C~ln.

~~~Y£\\iU;
Block WII'll prepared for termination

(d) Bridge Block Wire on the line wire in a manner similar
to the other wires after the Block Wire conductors are

prepared for termination as follows:
(1) Skin and clean conductor ends for a length of

4-1/2 inches.'
(2) Bend conductor back 011 itself with the wire and

lapping over the insulation for 1/8 inch.
(3) Grip wire insulation and conductor end with pliers

and twist conductor loop with fingers until twists
are clos.e and there remains a small loop at the end as
illustrated.

(e) Using pliers and braid striplPers, tighten bridging con
nector on line wire being careful not to bend the line

wire.

1. GENERAL

1.01 This section replaces Issue 1 and changes the method
of bridging between wires using the B Dead-End Sleeve

and the B Bridging Sleeve.

1.02 The types of connections to line wires depend upon the
types of circuits and are as follows:

(a) For toll circuits-Bridging Sleeve or DB Sleeve.
(b) For excl i1ge circuits-Bridging Sleeve or Bridging

Connector.

1.03 The types and uses of the various connections are as
follows:

(a) 2B Bridging Connector: For bridging AL, HD, or Block
Wire to 080 Copper (lr Copper-Steel Line Wire.

(b) 3B Bridging Connector: For bridging AL, HD, or Block
Wire to 104 and 128 Copper or Copper-Steel Line Wire.

(c) 5006 Fargo Unit Connector: For bridging AL or HD
Wire to 165 Copper Line Wire.

(d) 6C Bridging Connector: For bridging AL, HD, or Block
Wire to all sizes of steel line wire.

(e) 104 by 064 B Copper Bridging Sleeve: For bridging AL
or HD Wire to 104 Copper or Copper~Steel Line Wire.

(f) 104 by 104 B Copper Bridging Sleeve: For bridging 104
Copper or Copper-Steel Line Wire to 104 Copper or

Copper-Steel Line Wire. Also for bridging No. 10 AWG

(0.102/1 diameter) protector lead wires to 104 Copper or
Copper-Steel Line Wires.
(g) 109 by 064 B Aluminum Bridging Sleeve: For bridging

AL or HD Wire to 109 Steel, High Strength Steel, and
Extra High Strength Steel Line Wire.
(h) 109 by 109 B Aluminum Bridging Sleeve: For bridging

109 Steel Line Wire to 109 Steel, Bigh Strength Steel,
and Extra High Strength Steel Line Wire. Also for bridging
No. 10 AWG (0.102" diameter) protector lead wires to 109
Steel, High Strength Steel, and Extra High Strength Steel
Line Wires.
(i) 104 DB Copper Sleeve: For bridging AL or HD Wire

to 104 Copper or Copper~Steel Line Wire.
Note: Manufacture of 104 H Dead-End Wire, with

which the 104 DB Copper Sleeve is used, has been
discontinued. Information on the 104 DB Copper
Sleeve is retained to cover use with 104 H Dead-End
Wire that may still be in Telephone Company stock.

2. INSTALLING BRIDGING CONNECTORS

2.01 Install 2B, 3B, and 6C Bridging Connectors as follows:
(a) Clean the line wire at the bridging point with abrasive

cloth. Skin and clean the ends of AL, HD, or Block
Wire conductors.

@ American Telephone and Telegraph Company, 1955
Printed in U. S. A. Page 1



SECTION 623 - 300 - 202

of. INSTALLING DB COPPER SLEEVES
4.01 DB Copper Sleeves at dead-ends shall be installed as

follows:
(a) After forming the dead-end loop as shown in the sec-

tion on dead-ending and before inserting the ends in
the S Sleeve, place a DB Sleeve on the lower side of the
dead-end loop.
(b) The wire for bridlin~ should be placed in the usual man-

ner and with sufficient excess length so that after it is
!placed in the DB Sleeve it will be loose between the last
drive ring and the line wire.
(c) After measuring the amount of bridling wire required,

remov'e a sufficient length of insulation from the end of
the bridP.lg wire so that with the conductor extending
through the DB Sleeve a clearance of about 1/4 inch is
provided between the insulation and the end of the sleeve.
With abrasive cloth, clean the portion of the wire from
which the insulation has been removed.
(d) In order to facilitate rolling the S Sleeve for the con

nection to the line wire, place the DB Sleeve so that
the distance between the end of the DB Sleeve and the
dead-end bracket is about one inch.

(e) Insert the end of the bridling wire into the small hole
of the DB Sleeve, entering it at the end away from the

dead-end bracket, Make an indentation about 1/4 inch from
one end of the sleeve with side cutting pliers to hold the
wire in the sleeve and to hold the sleeve in place on the
dlead-end wire.
(li) With the· dead-end loop removed from the spool roll

the DB Sleeve in the proper groove of the sleeve rolling
tool. Roll from the end that will be nearer the dead-end
bracket.
(g) Place the loop in position on the dead-end bracket and

place two wraps of bridling wire around both sides of
the dead-end loop. With the two ends of the dead-end
loop even insert them to the constriction in the S Sleeve.
Make an indentation about 1/4 inch from the end of the
sleeve to hold it in place.
(h) Pull the Hne wires to the desired sag and cut it about

1/4 inch short of a point correspondin~ to the midpoint
of the S Sleeve so that the sag will be malOtained after the
sleeve is rolled.
(i) Insert the end of the line wire to the constriction of the

S Sleeve and make an indentation to hold it in place.
Roll the sleeve in the proper groove of the sleeve rolling
tool. Slip the two turns of the bridling wire over the S
Sleeve.
0) The following shows the completed installation.

165 Copper Line Witt

(b) !..?osen the nut of the connector and position on line
Wtre.

(c) Insert AL or HD ~iVire as illustrated and tighten with
pliers.

No. 5006 Fargo Unit Connector
.-"""""-

~In
r-Jw...-,..I..!.I.M""~;4-L4 AL or HD Wlre

*Use combination SSleeve ion 104 Copper or CI:>pper'·SteeJ
Line Wire.

(
B Dead - End Bracket

2.03 Where the line wiI"(~ is dead-ended by the use of dead
end sleeves, and bridging connectors are to be used,

they should be placed as shown in the following illustration:

3. B BRIDGING SLEEVES
3.01 !he, B Brid~ing Sleeve is placed as shown in the follow

IIlg tllust,ratt<?ns, See ~he separat~ section on B Bridging
Sleeves for detatled lOformahon on placmg B Bridging Sleeve.

Pag_ 2
2 Page.



BELL SYSTEM PRACTICES
Plant Series

SECTION 624·3QO..200
ISlue 2, March, 1964

AT&TCo Standard

WI~~E TERMINALS

INS"rALLATIC)N OF 104-TYPE WIRE

TERMINALS ANID 116-TYPE PROTECTORS

CONTENTS PAGE

1. GENERAL.

2. INTERNAL WIRING.

3. LOCATING ON SUPPORT WIRE OF MULTIPLE
LINE WIRE 2

4. LOCATING ON MULTIPLE LINE WIRE POLES . 3

5. LOCATING ON CABLE POLES 4

6. LOCATING ON CABLE SUSPENSION STRAND 6

1. GENERAL

1.01 This section covers the installation of
6-pair wire terminals and protectors when

specified for use with the various types of mul
tiple line wire.

1.05 A 116-type protector should be grounded
as follows.

(a) To a cable strand or power multigrounded
neutral wire with B Ground Wire.

(b) To the support wire of multiple line wire
with a 109 Construction Wire or 109 Steel

Line Wire.

2. INTERNAL WIRING

2.01 The insulation on the multiple line wire
conductors must be removed before they

are terminated on the binding posts.

2.02 The internal wiring for a 116D Protector
and a 104B Wire Terminal is shown in

Figs. 1 and 2, respectively.

Fig. 1 - ~ 16D Protector (co"er omitted for clarity)

Fig. 2 - 10,4B Wire Terminall[cover omitted for clarity)

2.03 The internal wirinJ~ for a 116B Protector
and a 104A Wire Terminal is shown in

Figs. 3 and 4, respectively.

Ground
Terminal

Terminate between
$oulder and
bottom nut,

--eev
Grommets for dmp

or bridle wires

~~~!lIT)l~~~====~~=~~~\=====~IJ", GroundC Terminal
B Ground Wire or Terminate between
109 Steel Wire shoulder and

bottom nut.

Mounting
Screw

Ground
Terminal

~~=::::::::=~====::::::::::====~~

Ground
Terminal

Mounting",",
Screw

1.04 Where a wire terminal or protector is in-
stalled on new wire, leave sufficient slack

in the conductors at the time the new wire is
being placed for proper installation of the ter
minal. Slack is provided by cutting out a section
of the support wire and splicing the remaining
ends of the support wire together. A wire ter
minal is installed on existing multiple line wire
by splicing slack into the conductors. Be sure to
maintain the color of conductors when providing
slack. Cut only the conductors being terminated;
the others can be placed in a B Cable Guard
through the B Wire Bracket or behind the
terminal.

1.02 This section is reissued to add information
on the 104B2-6 Wire Terminal and the

116D2B-6 Protector. Since this reissue covers a
general revision, the arrows ordinarily used to
indicate changes have been omitted.

1.03 The 104-type wire terminals are described
in Section 624-300-100 and the 116-type

protectors are described in Section 624-300-101.
Any of these 6-pair wire terminals or protectors
can be re-used if they are in satisfactory condi
tion.

© American Telephone and Telegraph CompaJl1Y, 1964
Printed in U. S. A. Page 1



SECTION 62....300-200

Type Protector Units

Grommets for drop
or bridle wires

Grommets for drop or
bridle wires

Fig. 3 - 1168 Protectolr (cover omitted for clarity)

3. LOCATING ION SUPPORT WIRE OF MULTIPLE

LINE WIRE

3.01 The 104B2-6 Wire Terminal or 116D2B-6
Protector can be placed on the insulated

support wire. At deadend poles, this can be
accomplished by using two B Wire Adapters and
two lashed cable supports as shown in Fig. 7 and
described in 3.03.

~
Double thickness of Lashed

I Cable Supports

\II : B ~'~ i~d~Pter

1/1__:I.~:_2ft:~~:~~~""'":::Ii~"'5·w"raps
II tt- ,~A- 0 Vinyl Tape

Llll Bndle Wire ~104B2'6 Wire Terminal or
B Ground Wire' 0 or

w
. 116D28-6 Protector

(Required for rop Ire
11602B-6

Protectors only)

Fig. 7·- Multiple Line Wire Deadend

Fig. 4 - 104A Wire Termi'hal (cover omitted foil' clarity)

Fig. 5 - 116028-6 Protedor (cover omi"ed ,for clarity)

5 Wraps
D Vinyl Tape

104B2-6 Wire Terminal or
116D2B-6 Protector

Double thickness of Lashed
Cable Supports

B Wire Adapter

,6 in"

8 Ground Wire
(Required for
116D28-16

Protectors only)

Connector
AT·7796X

~

Il-;':'Iioi~~-.I L ~

1 in, B/" II \ 1 ~ (
Cable Guard 111 1 ' I \I ~C It09 t'

I 1· ~~~-onsruc Ion
I 7-~, Wire

/
~rAIL OF GROUND CONNECTION

/ WHEN VERTICAL GROUND IS PRESENT

Copper Grounding '., I Remove Insulation from
Conductor III I Support Wire before clamping

" ,.I

3.02 A 104B2-6 Wire Terminal or 116D2B-6
Protector can be located at a multiple line

wire intermediate pole using two B Wire
Adapters and two lashed cable supports as shown
in Fig. 8 and described in 3.03.

Terminate between
shoulcler and
bottom nut.

~~~~~~===~~~~ ~~:=======;,~, Ground
rerminal

liuminote between
shoulder and
bottom nut.

Knockou

Ground
Terminal

Ground
Terminal

Knockout

2.04 The internal wiring for a IJl6D2B-6 Pro
tector and a 104B2-6 Wire Terminal is

shown in Figs. 5 and 6, respectively.

Fig. 6 - 10482-6 Wire Terminal (cover omitted
for clarity)

Fig, II - At Multiple Line Wire
Intermediate Pol.

Page 2



ISS ~t, SECTION 624-300-200

Fig. 10 - Inserting 4:able Supports
In Termine:" Clamps

(c) Cut off the buckles from a pair of lashed
cable supports and fold in half to obtain

double thickness. Bend straps over the wire
adapter on support wiJre with ends pointing
down. (See Fig. 10.)

3.03 Installation of 10482·6 Wire Terminal or
116D28-6 Protector

(a) Place a B Wire Adapter about 5 inches
from the end of the wirevise or sleeve

deadending the support wire. Do not remove
the insulation from the support wire before
placing the wire adapter. The wire adapter is
installed as follows.

(1) Place the 3-wire set first, starting at the
center which is marked by paint, as

shown in Fig. 9. Place the 3-wire set (gauge
by eye) on the support wire so that it is cen
tered at the terminal clamp nE~arest the pole
(see Fig. 7). Wrap the set so it is spiraled
around the support wire from the center out
to the ends in each direction at once using the
thumb and forefinger of each hand. Be sure
that the ends are snapped into place over the
support wire.

CD Back off bolts of terminal
clamp as 'far as possible
without disengaging the nuts.

I04B2 . 6 Wire
Terminal or
116D2B·6
Protector

B Wire Adapter (See Note)

Note· Black Paint· 109 Wire
Green Paint· 120 Wire

(d) Hold the terminal in proper alignment
with support wire, ~md tighten the bolts of

the terminal clamps with the C Socket Wrench
or N Cable Terminal ~rrench. Take up alter
nately on the two bolts of each clamp.

(e) Terminate straps as shown in Fig. 11.

FilS. 11 - Terminating Cable Supports

Fig. 9 -Installation of B Wire Adapter

(2) Place the second 3-wire set for 120 size
or first 2-wire set for 109 size next to

the first 3-wire set, being sure to match the
paint marks at the center so the ends will be
approximately even. It is inst,alled in a simi
lar manner to the 3-wire set.

(3) Place the last 2-wire set in the gap left
between the other sets ,and match the

paint marks so the ends will be about even.
Install as described in (1).

STEP 1
Cut tails of strap

as shown

STEP 2
Bend outsidle tail
over the ends of
the three inner tails

STEP 3
Press the formed
strap against the
terminal clamp.

(b) Start the second B Wire Adapter on the
support wire with the paint mark about

3 inches from the end of the first B Wire
Adapter so that it is centered at the far ter
minal clamp. (See Fig. 7.)

4. LOCATING ON MULTIPLE: LINE WIRE POLES

4.01 At wire deadend poles, 6-pair wire termi
nals or protectors (~an be located as shown

in Fig. 12:.

Page a



SECTION 624-300-200

With K)9 Support Wire Use 109S Steel Sleeve
With 1;20 Use 134 x 109 Comb. S Steel Sleeve

oVinyl Tape /"
5 Wraps ------------~

116 Type Protector or
104 Type Wire Terminal.

I

109 Construction Wire
(Required For 116
Type !Protectors only)

4.03 At wire deadend poles involving cross
arms, the wire terminals or protectors can

be located on the crossarm as shown in Fig. 14.

With 109 Support Wire
Use 109S Steel Sleeve
With 120 Use 134 x 109
Comb. S Steel Sleeve

116 Type Protector or 104
Type Wire Terminal.

'=ig. 14 - Cr,oSlarm or Wire Deadend Pole

Fig. 15 - Pole With Strand-Mounted Cable Terminal
(multiple line wire and bridle wire
omiHed for clarity)

5. LOCATING ON CABLE POLES

5.01 The various types of 6-pair wire terminals
or protec:tors should be located on inter

mediate cable poles as shown in Figs. 15, 16,
and 17.

Multiple Line Wire and Bridle
Wire omitted for clarity.

B Ground Wire (Require
For 116 Type ProtectOI
only)

116 Tlfpe Protector or
104 Type Wire Terminall.

109 Construction
Wire (Required
For 116 Type
Protectors only)

Fig. 13 -Intermediate Poljl

116 Type Protector or 104
Type Wire Terminal.

Fig. 12 - At 'Nire Deadend Pol••

4.02 At intermediate poles, 6-pair wire termi
nals or protectors can be located as shown

in Fig. 13.
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~
I

•.11 I Cable Lashing Clamp
_ _....• --.JI!,U..~...l...C!.....o-'-'-'~.,..,L--"_ or Strand Grouxt~

III': I

111
1
, [II BGround l~re

I\ I III
(Required For 116 Type
Protectolrs only)

Terminal

Drive Rings

116 Type Protector or 104
Type Wire Terminal.

"j:
I

Size I tt.B Staples, spaced
about 18irt.oport.

Multiple Line Wire and Bridle
Wire omitted for clarity.

ISS 2, SECTION 624400..200

~c,undWire (Required For
116 Type Protectors pnly)

~BD· Type Terminal

Multiple Line Wire and Bridle
Wire omitted for clarity.

Fig. 16 - Pole With Pole·Mounted C:able Terminal
(multiple line wire and bridle wire
omitted for clarity)

Fig. 11 - Pole With Pole-Molunted Cross-Conneding
Te~minal (muitipilit line wire and bridle
wire omitted for cIIarity)
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SECTION 62....3()O..200

Fig. 18 - Deadend Pole With Strarnd·~~unted

CaW. Terml inal

116 Type
Protector or 1
Type Wire
TerminaL

stra.nd in a manner similar to the installation of
cable tenninals described in Section 631-210-201.

6.02 Wire tt~rrninals and protectors should be
placed on the cable suspension strand in

such a location that they do not interfere with
climbing spaee, existing aerial splices, or ter
minals.

Type PmI:ector
or 104 Tjpe Wire
Terminal

.~
An,; stlecitn

IT'l(JJf'lted
IennirIJl

2· /r-
tn./~ p!m:ed with Staples

5 it I \l (RI~qUift'ld For 116 Type
PrI)tec1Drs only)

1~ iin. Drive Rng

109 Steel Wire to Support Wire
~

/Cable Lashing Clamp or
II" Strand Ground Clamp

5.02 The various types of 6-pair wire terminals
or protEctors should be located at cable

deadend poles as shown in Figs. 18 and 19.

6. LOCAnNG ON CABLle SUSPENSION STRAND

6.01 The l04B2-6 WJire Terminal or 116D2B-6
Protector is installed on cable suspension

Fig. 19 - Deadend Pol. With Pol...Mounted
C~lIbl. Terminal

Page 6
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BELL SYSTEM PRACTICES
Plant Series

WIRE TERMINALS

INSTALLATION OF 105A

SECTION 624-300-205
Issue 1, February, 1960

AT&T Co. Standard

Content. Page

1. General . • . . . . . . . . • . . . . • . . • • . . • . . . . . . • . . • • . . • • • • . . 1
2. Description of 10SA Wire Terminal .....••.....•• 1
3. Locating on Intermediate Poles ......•.......•••• 1
4. Locating on Dead-end Poles •••••••......•.•••.•• 3

1. GENERAL

1.01 This section covers the description of the 10SA Wire
Terminal and its installation on all types of multiple

line wire.

1.02 The lOSA Wire Terminal can be reused if it is in
satisfactory condition.

1.03 ,Local instructions should cover whether the lOSA Wire
Terminal is to be removed when subscriber service is

disconnected, or whether it should be left intact. Where the
terminal is removed, the insulation on the support wire should
he repaired by two half-lapped layers of DR Tape and two
half-lapped layers of D Vinyl Tape. The insulation of the con
ductors should he repaired by cutting the wire and joining them
with the proper size splice sleeve as instructed in Section
624-220-200.

1.04 On all conductors except those of 24-gauge with a
single PVC jacket, remove the insulation before placing

on the binding posts. This is done by crushing the insulation
with long nose pliers and cutting it away. With 24-gauge having
a single PVC jacket, such as C Urban Wire, place the wire
under the lower washer and tighten the nut with a 216B Tool.
Be careful not to tighten so hard as to break the wire, but be
sure that the insulation has crushed enough for a good contact
to be made. At temperatures below + 10 0 F, it will be necessary
to precrush the insulation with long nose pliers.

2. DESCRIPTION OF 10SA WIRE TERMINAL
2.01 The 10SA Wire Terminal consists of a circular molded

phenolic block and a neoprene snap-on cover. One side
of the block has two binding posts and the other side has a
corrosion resistant clamp for mounting on the support wire.

2.02 The cover can be removed from the terminal as shown
below.

.~
..........,

- ...... -~- ....... f- .i

. \

~

Fig. 2

3. LOCATING ON INTERMEDIATE POLES
3.01 The first lOSA Wire Terminal at a pole can be in

stalled in the following manner.

IAbout 2'kft.

~~:~_._~........#,~,\"\

_/ / /)~~~
CD Remove binder and' • Ir ",I

place 5 Wraps of ~...........-..r..........:.u
o Vinyl liJpe. • •

(2) Grip conductors with both
hands, and twist against the
lay of wire until conductors
are (oose and parallel to the
support wire.

Fig. 3

Slots for
Conductors

lip fits in
cover groove

\SIot for
Drop Wire

BLOCK
Fig. 1

Groove holds
lip of block

COVER

(2) Continue twisting conductors and
working wedges apart until the
wedges are about 12 inches apart.

@ American Telephone aDd Telecraph COla1pany, 1960
Printed in U. S. A. Page 1



SECTION 624·300·205

(g) Obtoin slack by grasping pair in fingers
of one hond and pull up IJt the some time
moving this hand forward and backward f'
olong pair. With other hand twist against ; ~ . ,.
lay to work slack. i i

\ i-About 12 inJA6b~~~lt~1 , ·.i

\j:r- /~ 1\~'OI'11III 0 I I .

CD Locate pair to be ~rr1~~;;;;;;;;;;(\~f' ,i'l
~~~~~o:~~d~~~~S. \:@ Porllolly remoye ~:~g~s Qn;~ I

work pair to somEl side of
wedge as support wire.
Reinsert wedges.

CD Place support wire on side
of mounting bolt away from
drop wire slot.

® Tighten clamp and
nut with 8 Braid
Stripper or C
Socket Wrench.,

® Face of terminal should·
be at an dngle of about
45° with horizontal,
with drop wire slot on
low side.

Fig. 7

Fig. 6

Fil'. 5 ® Place conductor under
bottom washer, tighten
lower nut with 216 B
Tool.

3 Place drop wire in
Slot, place conduct·
Ors immediately
above the lower nut,
tighten top nut.

* Not required with 24 gauge, single PVC jacketed
conductors such as C Urban Wire. (See Par 1.04)

Fig. 8

C) Remove insulation on
conductors by crushing
with long nose pliers
then cutting it
away. *

Q) Place 4 inch length of
1- inch B Cob Ie Guard
over remaining conductors.

<ID Place conductors being-
Terminated across face of
terminal and in slots for
conductors.

\

QD Place terminal mounting clamp
on support wire at point where
insulation was removed.

(g) Remove about t Inch of 1Ti~""':"- I'

insulation from support ~ Iii : I , 'I

wire (Crush insulation rAbout 121n.-t '.
with pliers and tear off.L 1111 10 ,I.:

I
II1 j,' .. ,

.. ;: III
IL

. \
To Pole AtlOChment11"j i

~l \ I
1-00---12 in.--···.;~

,iii II

Replace cOllerl1 rotate slightly to
insure that lip is engaged in
groove of terminal cOlier.

3.02 A maximum of three wire terminals can be mounted
on each side of the wire bracket. The method of in

stallation for each is similar to that in Paragraph 3.01. A com
plete installation is shown in Fig. 10, although individual ter
minals are added only as needed. The order of installation
would depend on the direction of feed for the drop wires.

Fig. 9
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5 Wraps .oVinyl Tape. 5 Wraps 0 Vmyl Tape.

® Place Bin. section of 1in. B Cable
Guard over remainder of conductors
and mount wire terminal.

Fig. 11

ISS 1, SECTION 624~300-205

Fig. 10

4. LOCATING ON DEAD-END POLES

4.01 Multiple line wires, which are terminated as shown in
Section 624-220-204, can have up to two wire terminals

as shown below.

To Pole Attachments II ~ I'
® Terminate pair and \ II

cut off excess Q) Pick out desired pairs \
conductor.~ I and cut off.

, .) Approx. ( I
6in'i 4in. V 8in':j7in'1

~~~~~\\

\11

Page 3
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Note.~ In no case shall a platform or cable
car he suspended from any size strand which
is attached to a building.

2. PREC~~UTIONS

2.01 Vehicles, tools, and equipment that might
be damaged as a result of strand breakage

should not be located under the strand when it is
being tested. Only the individuals involved in
making the test should bEl permitted in the work
area.

1.01 This section covers the methods of testing
the soundness of aerial cable suspension

strand.

1.02 This section is reissued to include the visual
inspection and testing of polef at each end

of an aerial span in which a ladder is~o be placed,
an aerial platform hung, or a cable cat" ridden. Also
added are proce~ures to be followec when work
is to be performed in spans crossing electrified
railroads. 'il!

1.03 Before ph .ing a cable car, ladd~r, or splicing
platform 1 1 a pole-to-pole Sparj: a ladder in

a pole-to-building span, or before pel forming any
work operation which involves shifting the strand
or varying the strand tension in the span, the
entire span should be checked from the ground
and the strand given a mechanical test to
determine its soundness, except as indicated in

2.02 On joint use lines or at power crossings,
the rope used for testing shall not be thrown

over the strand. Pass the rope over the strand
with a tree pruner handle or place it over the
strand at the pole and move the rope along the
strand to the desired location.

2.03 Do not make a mechanical test of a span
tha.t crosses over electric light, power, .fire

alarm,. or trolley wires. Follow procedures outlined
in 4.01.

2.04 .Do not make a mechanical test of a span
that crosses over the main line of a railroad

or any electrified railroad line.. Procedures to be
followed in testing spans that cross railroad tracks
are outlined in 4.03, 4.05, and 5.01.

2.05 Do not make a meehanical test of a strand
that has been in contact with an electric

power wire. Follow procedures outlined in 4.05
and 6.04.

© American Telephone and Telegraph Company, 1967
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SECTION 627·295·500

3. TESTING THE STRAI'lID

3.01 Before testing suspension strand or the strand
of self~supportin~~ cable, examine the span

from the ground for:

(a) The presence of power crossings, power
clearances, etc, that may prevent testing

the strand.

(b) Strand abrasion or corrosion, particularly at
points of tree interference, strand splices

and dead ends, strand attachments, etc, and for
any other irregularities of the strand, cable,
lashing wire, or rings which may require, attention.
Observe self-supportiing cable spans closely as
the covering on this strand may hide possible
defects.

TESTING STRAND PRIOR TO PLACING LADIDER

3.02 Before placing a ladder against suspension
strand or the strand of self~supporting cable,

the strength of the strand and its supports should
be tested in the following manner:

(l)tlnspect and test the poles at each end of
the span (Sections 620~131~010 and

62~132~010).•

(2) Throw or place the handline (2.02) over the
strand at the point where the ladder is to

be placed.

(3) The workman who will work from the ladder
should grasp the two ends of the handline

and gradually apply his full weight to the strand
by lifting himself slowly off the ground CF'ig. 1).

3.03 Be alert for visual or audible signs of
weakness. A strand and its supports which

will support the workman without showing any
signs of failure or slippage have ample strength
to support the ladder and the workman.

TESTING STRAND PRIOR TC. PlACING AERIAL PLATFORM

OR CABLE CAR

3.04 Before placing an aerial platform or a cable
car on suspension strand, the strength of

strand and its supports should be testE~d in the
following manner:

Page 2

(1) tlnspect and test the poles at each end of
the span (Sections 620-131-010 and

62~132~010).•

(2) Throw or place the handline (2.02) over the
strand at midspan.

Fig. l-Testirlg Strand Prior to Placing Ladder



(3) Two workmen should grasp the two ends
of the handline and gradually apply their

full weight to the strand by lifting themselves
slowly off the ground (Fig. 2).

Fig. 2-TestinQ Strand Prior to Placing Aerial Platform
or Cable Car

ISS 4, SECTION 627.295.500

3.05 The equivalent of thEl two-man test may be
made by attaching one end of the handline

to some suitable anchorage, such as a tree or the
bumper of a truck, located under or nearly under
the strand at midspan. Pass the free end of the
handline over the strand and gradually support
one man's weight on the handline.

3.06 Be alert for visual or audible signs of
weakness. A strand and its supports which

will support the weight of two men without
showing any signs of failure or slippage have ample
strength to support a properly placed platform
and two men or a cable car and one man.

4. INSPECTION OF STRAfl-ID THAT CANNOT BE
TESTED

4.01 Do not make a mechamical test in spans that
cross over electric light, power, tfire alarm,.

or trolley wires. Make a careful visual inspection
of the span from the ground. Then, from a working
position on the poles, examine the strand adjacent
to each of the supporting poles. If any of the
following defects are found, the strand must be
repaired before performin~~ any work operation
that will place an additional load on the strand.

(a) Corrosion of the st,.and to the extent that
no galvanizing remains.

(b) Strand wire breaks in one or more of the·
strand wires.

(c) Bxcessive strand wee!r caused by rings, tree
interference, cable guards, etc.

(d) Any loose attachments affecting the structure
within reach of the workman.

4.02 If any defects are found and work operations
must be performed on the cable prior to

making repairs on the strand, use a ladder platform
or aeria.l lift truck or place an auxiliary strand to
work from.

4.03 Do not make a mec:hanical test of a span
that crosses over a main line railroad track.

If the strand has been in place less than one year
or if it is known that no coal-burning locomotives
have bE~en in use under the strand since it was
placed, examine the strand as prescribed in 4.01.
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SECTION 627~295-500

If the strand has been exposed to coal-burning
locomotive smoke and is more than one year
old, it shall not be ridden. All work operations
shall be performed from a ladder platform or aerial
lift truck or from an auxiliary strand. A truck
shall not be used within 10 feet of the railroad
track.

4.04 .Do not make a mechanical test of a span
that crosses an electrified railroad. All

work operations shall be performed from a ladder
platform or aerial lift truck or from an auxiliary
strand. A truck shall not be used within 10 feet
of the railroad track .•

4.05 Do not make a mechanical test of any strand
that has been in contact with a power wire.

Immediate replacement or repair of the strand is
necessary.

5. SPECIAL CONDITIONIS

5.01 Spans over tnon-electrified. spur railroad
tracks may be given a mechanical test

provided signalmen are posted along the tracks in
both directions and at sufficient distance from the
work location to give ample warning of approaching
trains.

5.02 Strand crossing streets and highways where
no power crossings are involved may be

given a mechanical test provided proper warning
signs are posted and all traffic is stopped during
the test. For those locations where the traffic
cannot be stopped, do not make a mechanical test,
but follow the procedures in 4.01.

6. MAINTENANCE ANC' REPAIR

6.01 Conditions found during the inspection or
test which necessitate repairs include:

(a) Shifted protecting guards

(b) Loosened suspension clamps, grade clamps,
cable lashing clamps, ground clamps, etc

Page 4
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(c) Shifted, worn, or corroded cable rings

(d) Loose or broken lashing wire

(e) Loose or shifted cable supports or broken
wire ties

(f) Broken wires in the strand

6.02 Where the overall corrosion of the strand
is not serious but one or more broken wires

are found apply a B Strand Connector to the strand
with the center of the connector over the break.
If this is not possible, the broken section of strand
can be removed and a new piece of strand placed
at that point.

6.03 If only one wire is broken and permanent
repair cannot be made, the strand may be

temporarily reinforced by placing a piece of strand
of the same size across the broken portion. This
piece of strand should be of sufficient length to
permit placing 3-bolt guy clamps on each side of
the break as follows:

NUMBER OF 3-BOLT GUY CLAMPS
SIZE OF STRAND ON EACH SIDE OF BREAK

6M 2
10M 3
16M 4
25M 5

6.04 Strand that has been in contact with a
power wire shall be repaired by replacing a

minimum of 2··112 feet of strand on either side of
the point of power contact. If a single point of
power contact cannot readily be determined, the
entire span should be replaced.
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1.03 Section 629-720-205 covers the termination
of buried service wire at junctions with

other buried plant.

1.04 The armor wire of D Underground J'Vire
or the aluminuln tape of B Service Wire

must always be ground€'d at the subscriber's
protector when fed from any type of aerial or
buried plant. Methods for in a fuseless
station protector are shown in Section 629-720-205.
This grounding at subscriber's premises is required
to protect against lightning damage and to minimize
shock or fire hazards, caused by sustained power
contacts.

1.01 This section describes methods of terminating
buried service wires at junctions with aerial

plant such as aerial cable, multiple wire, CRural
Wire, or open wire.

1.02 This section has been reissued to:

(a) Change title

(b) Expand coverage of junctions with aerial
plant

(c) Delete material on junctions with buried
plant.

Since this is a general reVISIOn, arrows ordinarily
used to indicate changes have been omitted.

1.05 In order to mmlmlz,e fire or shock hazards
at the subscriber's premises when fuse less

station protectors are used, a short piece of fine
gauge wire must be placed so it will fuse open at
the pole in the event of a sustained power contact.
This fine gauge wire is known as a fusible link.
and it must be smaller in current carrying capacity
than the conductors of the service wire in order
to make certain that it will burn open instead of
the conductors of the buried service wire. In
general, the 24-gauge copper conductors used in a
cable terminal stub or in a connecting block with
a 49-type cable terminal are satisfactory fusible
links for D Underground or 13 Service 'vVire
conductors. Block wire is a satisfactory fusible
link for D Underground V/ire conductors, but is
not satisfactory with B Service Wire conductors.
because of an insufficient difference in
characteristics.

© American Telephone and Telegraph Company, 1%9
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SECTION 629·720·200

1.06 Underground or service wires should be
identified at terminations by means of tags

made from B Glass Tape. Cut about 5 inches of
glass tape and wrap it around the wire, pressing
the sticky side against itself to make the tag. It
can be readily marked with. pencil or pen to
designate the subscriber or to identify the route
of the wire. These tags are shown in Fig. 1.

Fig. 1-ldentifying Tags

1.07 The B Wire Connector should be used to
join buried service wire with PIC cable

conductors inside a cable closure as indicated in
Section 682-205-201.

Page 2

1.08 Unterminated pairs of buried service wire
should be prepared as described in Section

629-720-205.

2. JUNCTION WITH AERIAL CABLE

2.01 At the cable terminal or closure where
buried service wire feeds from aerial cable

and where the length of the buried service wire
is:

(a) 500 feet or less, do not bond the armor
wire or the aluminum tape to the strand or

terminal housing. This will protect the subscriber's
location from possible fire caused by excessive
power fault, should the circuit come in sustained
contact with power lines of any voltage.

(b) More than 500 feet. Use D Underground
Wire and bond the armor wire to the strand

or terminal housing. When the length of buried
wire is greater than 500 feet, the resistance of
the armor wire, because of its length, will limit
the fault current to safe values. The B Service
Wire is not to be used for distances of nl0re
than 500 feet.

2.02 No carbon block protection is required
between the cable conductors and the buried

service wire conductors unless severe lightning
exposure exists. (See 2.08.)



2.03 Buried service WIre can be brought up a
pole and terminated directly in a pole- or

strand-mounted cable terminal or cable closure if
the cable conductor is 24- or Where
fuseless protectors are used at the station and the
cable conductor is 22- or 19-9auge and to
power contact, a fusible link is required between
the cable pair and the service wire. As stated in

ISS 2, SECTION 629-720-200

1.05, the 24-gauge conductors in a cable stub or
the connecting block of a 49-type cable terminal
are satisfactory fusible links. At the groundline
the wire should be protected with an 8-foot length
of No. 0 U Cable Guard. A typical installation
terminating in a 49-type cable terminal is shown
in Fig. 2.

49-TYPE CABLE TERMINAL

7/8 IN, C BRIDLE RING

SERViCE WIRE

NO,3 CLAMP

NOTE'

SEE PAR. 2.06 AND 207 FOR TERM
INATING AND BONDING REQUIREMENTS

NO.O U CABLE GUARD
STRAPS AND 1-1/2 IN,
STRAP NAILS, PLACED
ABOUT IBIN,APART 8 FT LENGTH OF NO,O U CABLE GUARD

SET ABOUT 12 IN, BELOW GROUNDLINE

Fig. 2-BulI'ied Plant Run up a Pole
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SECTION 629..720..200

Inside a Cable Termin..al

'2.04 Where the buried wire is 500 feet or less
in length, grounding of the armor wire or

aluminum tape at the cable terminal is omitted.
Cut off the armor wire or aluminum tape and wrap
with two turns of vinyl tape to protect against
sharp edges (Fig. 3).

CUT ALUMI NUM TAPE AS

~CLOSE TO OUTER JACKETtIS PRACTICAL

III¥PMi_

.<.V,IRAP WI TH TWO LAYERS
OF VI NYL TAPE

WI' .... U,\,

8 SERVICE WIRE

CUT OFF TOP 3 WIRES
AND FOLD BACK OVER
OUTER JACKET

BUNCH REMAINING ARMOR WIRES,
CUT TO DESIRED LENGTH, AND
INSERT IN 8ARf~EL OF NO. 31589
SOLDERLESS CONNECTOR

Fig. 4-Armor Wire of 0 Underground Wire Terminated
in No. 31589 Solderless Connector

/ CUT ARMOR WIRE AS CLOSE
/' TO OUTER JACKET AS PRACTI CAL

~i!iiI

III

WRAP WITH TWO LAYEF~S

#hn.i~;:;APE
D UNDERGROUND WI F~E

2.07 Where the length of the buried wire is over
500 feet I grounding of the armor wire

to the terminal housing with a solderless connector
is required. In a 49-type cable terminal fasten
the solderless connector under a convenient nut or
screw in the base assembly.

Fig. 3-Removal of Aluminum Tape or Armor Wire

2.05 Where the buried. wire is over 500 feet in
length and the armor wire of the D Underground

Wire is to be grounded to the cable terminal,
terminate the armor wirle in a solderless connector
as shown in Fig. 4.

2.06 Inside a cable terminal, the conductors of
D Underground Wire or B Service Wire

should be terminated on the binding post in the
usual manner. The cable stub of the pole- or
wall-mounted terminal provides the fusible link. In
the case of a 49-type cable terminal, the 24··gauge
conductors of the connE~cting block serve as the
fusible links between the cable conductors and the
buried plant conductors.

Page 4

Special Lightnlrng Protection

2.08 In heavy lightning areas where the subscriber's
station is severely exposed to lightning, it

may be desirable to furnish additional lightning
protection to buried service wires which are 500
feet or less in length. Under these conditions
detailled plans or other special instructions will
authorize bonding the armor wire or aluminum tape
at the aerial cable terminal. Such installations
require the use of a 123- or 128-type protector
(equipped with 2BIE Protector Units) and connection
of the armor wire or aluminum tape to the ground
post of the protector. A connection is also required
between the protector ground post and the cable
strand. For the latter purpose, block wire is
required as a fusible link to prevent the common
wire or aluminum tape from overheating. A typical
installation is shown in Fig. 5.



ISS 2, SECTION 629-720-200

/

TERMINATE BLOCK WIRE CONDUCTOR FRO,M PROTECTOR
GROUND POST IN A LASHING WIRE CLAMP

123AIE PROTECTOR IN
305A2 PROTECTOR MOUNTING
BOND SERViCE WI RE SHIELD
TO PROTECTOR AS SHOWN
IN SECTION 629-720-205--

NO.O U CABLE GUARD
STRAPS AND 1-II2IN.
STRAP NAILS, PLACED
ABOUT ISIN. APART n

UNDERGROUND OR SERVICE WIRE

8 FT LENGTH OF NO. 0 U CABLE GUARD
SET A80UT 121N. BELOW GROUND LINE

Fig. 5-Termination for Special Lightning Protection

3.. JUNCTION WITH MULTIPLE WIRE

3,,01 Where multiple wire is exposed to power
contact and a fuseless protector is used at

the station, B Service Wire should not be used
with or fed from multiple wire, because of the
relatively small size and low fusing level of the
conductors or B Service Wire. A satisfactory fusible
link is not available for use between multiple wire
conductors and B Service Wire conductors.

3.02 D Underground Wire can be used with or
fed from multiple wire where the multiple

wire is exposed to power contact and fuse less
station protection is used. D Underground \Vire
should be brought up a pole and terminated in a
lOlB2 Wire Terminal. At the groundline the wire
should be covered with an 8-1'oot length of No. 0
U Cable Guard. Cut off the armor wire as shown
in Fig. 3. Connect the conductors of D Underground
Wire to the conductors of the multiple wire with
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SECTION 629-720-200

block wire. Fig. 6 shows a typical example of D
Underground Wire being connected to a l05-type
wire terminal.

BLOCIK WIRE (DO
NOT USE LARGER WIRE)

10182 WII~E TERMINAL
(SEE 462 - 240-120)

UNDERGROUND WIRE

8 FT LENGTH NO.O U CABLE GUARD
SET ABOUT 12 IN. BELOW GROUNDLINE

3.03 The block wire serving as a fusible link
between the D Underground Wire conductors

and the multiple wire conductors can be terminated

o

D

Fig. 6-Underground Wire Terminated to Multiiple Wire
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in a 105A Wire Terminal, a 104-type wire terminal,
a l16-type protector, a lOS-type wire terminal, or
in similar wire terminals used with multiple wire.

4. JUNCTION WITH C RURAL WIRE

4.01 Do not connect B Service Wire to CRural
Wire because of the small size of the

conductors of the service wire.

107-TYPE WIRE
TERMINA.L

10lB2 WIRE TERMINAL
(SEE 462 - 240-120)

a FT LENGTH NO.O U CABLE GUARD
SET ABOUT 12 IN. BELOW GROUNDLINE

ISS 2, SECTION 629-720-200

4.02 At the junction with C Rural Wire, D
Underground Wire can be brought up a pole

and terminated in a lOlB2: Wire Terminal. At
the groundline the D Underground Wire should be
covered with an 8-foot length of No. 0 U Cable
Guard. The armor wire should be cut off as shown
in Fig. 3. Block wire should be used to bridle
between the 101B2 Wire Terminal and the 107-type
wire terminal on the C Rural Wire. A typical
installation is shown in Fig. 7.

Fig. 7-Termination of Underground Wire and Rural Wire
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SECTION 629·720·200

5. JUNCTION WITH OPEN WIRE

5.01 B Service Wire should not be used with or
fed from open wire because of the rdatively

small size and low fusing level of the conductors
of the service wire.

10182 WIRE TEIRMIf\IAL

NOTE:

CONNECT THE BLOCK WIRE TO A 109 STEEL
LINE WIRE AS FOLLOWS (SEE 462-240-200):

(I) CRIMP A .034 H SPLICE SLEEVE TO THE
END OF THE BLOCK WIRE WITH A SLEEVE
PRESSING TOOL, AND FLATTEN THE RIDGES.

(2) INSERT THE .034 H SPLICE SLEEVE AND
BLOCK WIRE INTO A 109 X 109 B ALUMINUM
BRIDGING SLEEVE.

(3) CRIMP THE BRIDGING SLEEVE TO THIE 109
WIRE WITH THE Q GROOVE OF A QC NICOPRESS
TOOL.

BRIDGE TO OTHER THAN 109 STEEL WIRE AS
INDICATED IN SECTION 462-030-115.

5.02 At the junction with open wire, D Underground
Wire can be brought up a pole and terminated

in a 101B2 Wire Terminal. At the groundline the
wire should be covered with an 8-foot length of
No. 0 U Cable Guard. The armor wire should be
cut off as shown in Fig. 3. Block wire must be
used between the protector and the open WIre. A
typical installation is shown in Fig. 8.

NO. 3 CU~MP

D UNDERGROUND WIRE

8 FT LENGTH NO.O U CABLE GUARD
SET ABOUT 121N. BELOW GROUNDLINE

Fig. 8-Termin,ation of Underground Wire and Open Wire

Page 8
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B Service VlTire or the armor wire of D Underground
Wire should always be bonded to the terminal
housing at the junction with buried cable.

1.05 ,At the older buried wire installations where
a shield wire was uSE~d, the shield wire can

be terminated in the same manner as recommended
for aluminum tape or armor wire .•

5. TERMINATIONS AT SUBSCRIBER LOCATIONS
4

1. GENERAL

1.01 This section describes methods used for
terminating service wire and underground

wire at junctions with other types of buried plant
and at subscriber locations.

1 .02 This section is reissued to delete detailed
information on the B Wire Connector which

is covered in other practices, and to include
information on the F Connector presently being
furnished which was formerly known as the Thomas
and Betts Company Lug-It No. 264-30489-38. The
F Connector is used to ground the alumnimum
shield of B Service Wire. This section also includes
use of the 128A1A Protector and termination of
service wire in an E Cable Closure.

1.03 ,Section 629-720-200 covers the termination
of buried wire at the junction with aerial

plant .•

1.04 ,The armor wire of D Underground Wire
or the aluminum tape of B Service Wire

must always be grounded at the subscriber's
protector when the protector is fed from buried
plant. The grounding is needed at subscriber
locations to protect against lightning damage and
to minimize shock or fire hazards caused by
sustained power contact. The aluminum tape of

1.06 ffhose stations which use fuseless protectors,
and which are served from buried distribution

cable of 19- or 22-gauge, that is exposed to possible
contact with power of over 300 volts, such as in
random separation construction, require a fusible
link in the circuit between the exposed cable and
the station. This fusible link can be provided at
junctions of buried cable and buried service wire
by terminating the buried service wire on 3A3-6
(P-18A782) terminal block installed in a buried cable
pedestaL The 24-gauge wire leads which are
connected to the cable pair provide the fusible
link. The .3A3-6 terminal bJlocks can be used only
in B anel E Cable Closures.~.

1.07 ,The B Wire Connector should be used to
join B Service Wire to PIC cable, as covered

in Section l332-205-201..

1.08 ,The 19-9auge conductors of D Underground
Wire can be joined to PIC cable as covered

in Section 632-205-201 if the conductors are split
apart for about 2 inches .•

1.09 Buried wires can be identified at terminations
by means of tags made from B Glass Tape.

Cut about 5 inches of glass tape and wrap it around
the wire, pressing the sticky side against itself to
make the tag. It can be readily marked with pencil
or pen to show the subscriber or to identify the
route of the buried wire, as shown in Fig. 1.

© American Telephone and Telegraph Company. 1969
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SECTION 629~720~205

PLACE CENTER ON
WIRE ,~ND WRAP

AROUND
/' PRESS STICKY

SIDES TOGETHER
TO Mi~KE TAG

I J,D~
IH'Y~\

WRITE IDENTIFICATION
IN PENCIL OR PEN

they are. Under all other conditions follow
the instructions in (a)(2).

3. JUNCTIONS WITH BURIED CABLE

3.01 The armor wire of D Underground Wire,
the aluminum tape of B Service Wire, or

the separate shield wire occasionally used with
buried wire should be terminated on a common
ground as outlined in the paragraphs which follow.

B C,able Closure

Fig. 1-ldlentifying Tags

2. DISPOSITION OF UtHERMINATED PAIRS

2.01 Buried wire not in use may include new
installations when some time may elapse

before the buried wire is placed in serviee or where
existing service is being disconnected. To avoid
differences in potential between conductors and
armor wire or aluminum tape, buried wire which
is not in use should be protected as follows:

(a) New installations where the wire is not
being terminated on a station protector at

time of placing.

(1) At station end, twist the bare conductors
and armor wires together and wrap with

vinyl tape.

(2) At end toward central office, bridge
armor wires and conductors to a common

ground post, or if not available, follow
instructions in (I) ..

(b) Service disconnections where the wire has
been terminated and existing service is being

disconnected.

(1) At station end, leave all terminations as
they are, but where the station protector

is being removed, twist the armor wires and
bare conduetors together and wrap with vinyl
tape.

(2) At end toward central office, when the
wire terminates on a protector, leave the

terminations as they are. Under '''Dedicated
Plant" conditions, leave the terminations as

Page 2

3.02 The termination of B Service Wire in a B
Cable Closure is described in Section

631-600-201.

3.0~1 To terminate D Underground Wire, pull
slack from the wire and mark the outer

jacket about 6 inches above the baseplate. Prepare
the end as shown in Fig. 2.

=P6~=']·:=t¥=··;'S
LOCATION OF OUTER (SHIELD) L 31N.
BASEPLATE JACKET WIRES

Fig. 2-PreparcJtion of D Underground Wire for B
Cable Closure

3.04 Insert the armor wire in the ground connector
of the closure and tighten securely. Do not

crush the conductor insulation by too great a
pressure.

3.05 Push any slack in the underground wire
down into the terminal post. Arrange the

identifying tags so they are most easily read.

3.06, Run the D Underground Wire through the
plastic clamps and bend down over the top

clamps. Run the cable pair through the same route
as the D Underground Wire. Bend the cable pair
over the top plastic clamp and cut off wires about
t·l/2 inches below the bend.

3.07 Skin thE: insulation from the D Underground
Wire and connect the cable pair to the wire

by using B Wire Connectors as covered in Section
632-:205-201. 'Where these 19-9auge conductors are
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to be joined to cable conductors, place a
short length (about 8 inches) of 24-gauge PIC wire
between the 19- and 26-gauge conductors, thus
allowing the use of the B Wire Connector. A
completed installation is shown in Fig. 3.

3.08 Where the binding posts on a connecting
block installed for loading are not all used

for loading, they should be used for any terminations
required. Insert the armor wire into the ground
connector and terminate the conductors of the D
Underground Wire on the binding posts of the
blocks in the usual manner. The installation should
be similar to that shown in Section 631-600-201.

o Cable Closure

Fig. 4-I~reparation of 0 Ut,derground Wire for 0
Cable Closure

3.10 To join D Underground Wire directly to a
cable conductor in a D Cable Closure. prepare

the wire as shown in Fig. 4.

rlIN-i-----ZO

I I
! I

3.09 The termination of B Service Wire in a D
Cable Closure IS described in Section

631-600-203.

IDENTIFYING
TAG

B CABLE TIE

NOTE:
WHEN BURIED WIRE IS EXPOSED AND A FUSE LESS PROTECTOR IS
USED AT THE SUBSCRIBERS STATION AND IF CABLE IS 19- OR
22-GAUGE, PLACE A 3A3-6 TERMINAL BLOCK AND TERMINATE
THE BURIEO SERVICE WIRE.

Fig. 3-D Underground Wire in B Cable Closure

3.11 Insert the armor wire of the D Underground
VVire in the ground connector and tighten

securely. Run the underground wire and the cable
pair to be connected through the plastic eyebolt
and bend down over it.

Page 3
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3.12 Skin the insulation from the 0 Underground
Wire and conned to the cable pair by using

B vVire Connectors as covered in Section 632--205-201.
Where these 19-9auge conductors are to be joined
to 26-gauge cable conductors, place a short length
(about 8 inches) of 24-gauge PIC wire between
the 19- and 26-gauge connectors, thus allowing the
use of the B Wire Connector. After the splice is
made, the end of the connector and the wire should
be wrapped with a short piece of vinyl tape to
insulate the bare conductor. A completed installation
is shown in Fig. 5.

3.13 .The termination of B Service Wire in an
E Cable Closure is covered in Section

631-600-205. Fig. 6 illustrates the service wire
terminated in the E Cable Closure.,

3.14 tTerminate D Underground vVire in the E
Cable Closure as covered in 8.11 and 3.12.•

3.15 tThe 38-Y-D and 38-Y-DB Cable Closures
have been replaced by the E Cable Closure .•

4. JUNCTIONS WITH I~URIEO WIRE

4.01 At junctions of buried wire with buried wire,
place a D or E Buried Wire Terminal as

described in Section 629-720-215. Bridge the branch
buried wires in the terminal as required. B~ach

wire can be identified with a suitable designation
by placing a tag made from tape as covered
in 1.09. The armor wire or aluminum tape of
buried wire should be connected to the ground
post of each terminal.

5. TERMINATIONS AT SUBSCRIBER LOCATIONS

5.01 tAn F Connector is used to bond the aluminum
tape of B Service Wire to a 128A1A or

128AIA protector. (Do not attempt to bond
aluminum tape otherwise.) The F Connector has
a tongue which can be placed under the washer
of the protector ground ppst without removing the
nut..

Page 4

NOTE:

DO NOT USE D CABLE
CLOSURE IF CABLE IS
19-0R 22-GAUGE AND
IS EXPOSED TO POWER.

IDENTIFYING
TAGS

FiSI. 5-0 Underground Wire in 0 Cable Closure
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BRACKET
ASSEMBLY

PLASTIC CLIP

GROUND LEAD
(REQU I RED ONLY
WHEN USED ON
JOr NT
INSTALLATION
WITH POWER)

B SERVICE

B~~CK PLATE

B SERVICE WIRES
AND CABLE PAIRS
ROUTED THROUGH
PLASTIC CLIPS AND
CONNECTED WITH
B WIRE CONNECTORS

B CABLE TIE

BINDER GROUP
IDI~NTIFICATION TIE

NOTE:
IF CABLE IS 22-0R 19-GAUGE AND EXPOSED TO POWER, AND BURIED SERVIGE WIRE IS
TERMINATED ON A FUSELESS STATION PROTECTOR, PLACE A '3A3-6 TERMINAL BLOCK AND

TERMINATE THE SERVICE WIRE ON IT.

Fig. 6-E~ Service Wire Terminated in E Cable Closure

Page 5
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. 'e protector o~1')'3- or l:2S-ty p. f the }t the '-', h locatIOn 0 .
5 .

02 Moun i lTI'lrk t e ft' the wirethe wall an( L • Cut 0

I e service wire... Remove the('onnpctor on t 1 be'yond this pomt.
about 5 inches
outer jacket.

. I a Cfirmly WIt 1 ." X and tightpn'n ~ Ig. L, '. •as "'hown I 1 lvel
,0 E scrcw( r ..D, or 4-inch

d Aluminum TapeOuter Jal:ket anFig. 7-Strip

5.03

5.04

in Fig. 7.as shownthe aluminumRemove

NER JACKETBROWN IN

to the alumin~m. er jacket up the WIreRemove th.e. 111n . F Connector on
PosltlOn thetape. ,

S vice Wireon erF' 8-F ConnectorIg.

Protector as'ire on a f.Term
'lnate. service \\ })l. CE' the tongue 0

5 Fi . D. . a . .., 'r Place5.0 'llustrated m g h prong \\ ashe, .. i
1 . under tea washe! dIH' F Connector , ,n the pron

h

.

the. j wire betwu t securel, .•the groun( Tighten the nu ,brass washer.

IS REQUIREDAL PFiOTECTIONMECHANIC* IF MORE CABLE GUAR:D.USE NO OU

GROUND
TERMINAL

NO,14
GROUND
WIRE

NO.3 CLAMP

NO.9
CABLE
CLAMP

B SERVICE WIRE

NUMBER 12
GROUND WIRE

128AIA
PROTECTOR

F CONNECTOR

B SERVICE WIRE

. on Protector9 -Service WireFig.

Page 6
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CFilMP WITH PLIERS

MOUNT 42A CONNECTING
BLOCK WITH 5/B IN. NO.8
G.I. WOOD SCREWS

MOUNT 16B-TYPE
BACKBOARD ON BUILDING

* IF MORE PROTECTION IS REQUIRED,
USE A NO. 0 U CABLE GUARD.

VI NYL TAPE

CUT OFF TOP 3 WII~ES

AND FOLD BACK OVER
OUTER JACKET""

BUNCH REMAINING ARMOR WIRES,
CUT TO DESI RED LENGTH, AN D
INSERT IN BARREL OF NO. 31~589

SOLDERLESS CONNECTOR

Fig. ll--Sell'vice Wire on 42A Connecting Block

B SERVICE WIRE

NO. :3 CLA MP---..--~:-r-l

NO.9 CABLE CLAMP

Fig. 12-Preparation of 01 Underground Wire for
l~rotected Terminall

Fig. 10-Protector With Cover in Place

5.06 Cover the protector with a 150A Cover as
illustrated in Fig. 10.

5.08 D Underground Wire can be terminated in
a protector by preparing the end as shown

in Fig. 12. The solderless connector can be placed
on the ground post in a manner similar to placing
the F Connector (on service wire) on the ground
post as described in 5.05.

5.07 Where a protector is not required, a service
wire can be terminated on a 42A Connecting

Block on a 168-type backboard as shown in Fig. 11.

Page 7
7 Pages





BELL SYSTEM PRACTICES
Plant Series

SECTION 629-720-215
Issue 2, May, 1965

AT&TCo Standard

BURIED WIRE

D AND E BURIED WIRE TERMINALS

The E Buried Wire Terminal has brackets for
wall or pole mounting. Both terminals are made
from bonderized steel with a dark green baked
enamel finish.

1.04 The connecting block which is furnished
with both terminals provides air gap light

ning protection. The large washers on each bind
ing post are spaced to provide an air gap between
themselves and between the heads of the screws
mounting the block to the terminal plate. This
equalizes any discharge between the conductors
and the armor wire or terminal housing at con
necting blocks. If the large washers, the binding
posts, or the connecting blocks become damaged
through a discharge, a new connecting block
should be used to replace the entire block con
taining the damaged part or parts.

5

PAGECONTENTS

1. GENERAL

1.01 The D and E Buried Wire Terminals are
used to terminate, splice and load buried

wire. This section includes a description of these
terminals, and the methods used to install them.

1.02 This section is reissued to cover minor~
modifications to the D and E Buried Wire

Terminal. The covers are fastened by a captive
bolt arrangement to eliminate lost bolts or nuts
and the decals have been deleted from the closure.
These decals must be ordered separately. ~ 2. D BURIED WIRE TERMINAL

1. GENERAL.

2. D BURIED WIRE TERMINAL

3. E BURIED WIRE TERMINAL .

1.03 The D Buried Wire Terminal mounts
directly in the ground on its steel post.

2.01 The D Buried Wire Terminal is illustrated
in Fig. 1.

© American Telephone and Telegraph Company, 1965
Printed in U. S. A. Page 1



SECTION 629.720·215

Access Cover-

Terminal Plale (Swing in 0)

Block, Connecting for

o Buried Wire Terminal

Ground Post~

Post Cover~

Wing Nut, holds
Terminal Plate in place.

Post (Formed Steel)

Page 2

Fig. 1 - 0 Buried Wire Terminal



2.02 cover is removed as shown in

ISl; 2, SECTION 629·720·215

2.04 The terminal plate has one two-pair con-
necting block mounted on it. There is

space for mounting a second block. The second
block must be ordered separately as a Block, Con
necting, for (D or E) Buried Wire Terminal. It
is mounted by means of the small bolts furnished
with it. There is also space for mounting two
179 Type Coil Cases. They are located on the
terminal plate as shown in Fig. 4.

~ 1. Loosen two hex-headed

I bolts with 216B Tool

2. Lift access cover up and away

Fig. 2 - Remove Access Cover

2.03 D or E Warning Decals are to be placed on
the cover of the terminal as a protective

warning device. The decal should be positioned
to provide maximum warning as to the location
of the buried plant. The D Decal has white letters
on a green background and is for use in areas or
locations where a decal that blends into the land
scape is desirable. The E Decal has black ',etters
and yellow background and is intended primarily
for use in areas where higher visibility is
required. Fig. 3 illustrates the decal design.

I-"'~----~3th in·------.........I

in.

Fig. 3 - Warning Decal

--7179 Type Coil Case

(
I--LL.-~_I

1_=-l..L.~1 Leonnecting Block

Fig. 4 - Mount Equipment on Terminal Plate

2.05 The post cover can be removed after the
access cover has been removed as shown

in Fig. 5.

}=1. Remove two hex-headed
bolts with 2168 Tool.

2. Pull top of Post Cover away
from post and lift cover up
and out.

Tab on Post Cover fits into
slot on Post.

Fig. 5 - Remove Post Cover

Page 3
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Twist Armor Wires together
being careful not to pinch
conductors.

Fig. 7 - PrE!pare Ends of First Two Wires

(c) Where there are more than two under-
ground wires, pull the slack from them

and mark thl:l outer jacket about 6 inches above
the ground post. Prepare the ends of the third
and fourth wires as shown in Fig. 8.

,-Location of mark 6 in. Length to reach

\'boVe Groun: po_s._t.......,.. _ Bindin
g

Post

About 5 in. or Length to
\ocation of mark 6 in. reach Binding Posts

:~L~o:tjn -':~\2
L \A Conductors //Outer . rmor Wires

Jacket

Hole dug in advance for raising or lowering plow
to obtain slack.

X D Buried Wire Terminal_d_U_ -- Main run of Wire being plowed

(a) Remove the access cover and post cover
from the terminal before placing.

(b) Where possible, place the terminals in
advance of the wire plowing operation.

This provides the workman with an exact
reference point for measuring the proper
amount of slack to be left at each location.
Fig. 6 indicates some methods for accomplish
ing this.

2.06 Install the terminal post in the following
manner:

Fig. 6 - Measure Amounlt of Slack at Terminal
Fig. 8 - Prepar'e Ends for More than Two Wires

o

Fig. 9 - Wiring with One Connecting Block

Terminal Plate of D or E Buried" Wire Terminal.
Rest of Terminal omitted for c1arity.~?

Connecting Block

179 Type Coil Case

'--"D Underground Wires

Ground Post

(d) Connect the conductors to the proper bind
ing posts of the connecting blocks as

shown in Figs. 9 and 10.

(c) Drive the terminal post into the ground
until approximately 36 inches remains

above the estimated finished grade. Use a post
driver when available. If a post driver is not
used, place a block of wood over the end of the
post to protect it from damage by the hammer
blows.

(d) Replace the post cover and the access
cover to keep them from being misplaced.

(e) When the buried wire is plowed in, stop at
terminal location. Pull enough slack over

to the terminal to permit wiring it. Tie the
slack to the terminal post.

'2.07 The D Buried 'V'Tire Terminal should be
wired as shown below.

(a) Remove the access cover and post cover
and place incoming wires in the post.

Replace the post cover.

(b) Pull the slack from the first two D Under
ground Wires and mark the outer jacket

about 6 inches above the ground post. Prepare
the ends of the wires as illustrated in Fig. 7.

Page 4
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Terminal Plate of D or E Buried Wire Terminal.
Rest of Terminal omitted for darity, '7

/

// r{f;£::::iY/;;:f'=-' I
Connecting Blocks/

Twist Armor Wires
together and insert
in Ground Post,----- ~!t--",,<------/

',-
'Ground Post

Type Coil Case

Fig. 10 - Wiring with Two Connecting Blocks

3. E BURIED WIRE TERMINAL

3.01 The E Buried Wire Terminal is illustrated
in Fig. 11.

Terminal

Access Cover

Drive Screw

Block, Connecting for

E Buried Wire Terminal

Ground Post

Wing Nut, Holds Terminal Plates1; in place

II Morting Bracket

Grommet for entrance of wire

Fig. 11 - E Buried Wire Telrminal
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3.02 The access cover is removed in the same
way as shown for the D Buried Wire Ter

minal in Paragraph 2.02 and Fig. 2.

3.03 The terminal plate is the same as that in
the D Buried Vi/ire Terminal and has the

same capacity for mounting eonnecting bloeks
or coil cases as in Paragraph 2.04.

3.04 Where the buried wire running' up to an

Page 6
6 Pages

E Buried Wire Terminal is exposed to
mechanical damage, place it in an S Wire Guard
held in place with No.9 Cable Clamps. Where
more protection is required, use a No. 0
U Cable Guard.

3.05 The internal wiring within an E Buried
Wire Terminal is similar to that for the

D Buried Wire Terminal shown in Paragraph
2.07 (b) through (d).



BELL SYSTEM PRACTICES
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BURIED WIRE
SPLICING ONE - PAIR

I~ UNDE~~GROUND WIRE

SECTION 629-760-200
Issue 1, June, 1954
AT&T Co. Standard

Part Page

1. General ........................................•.
2. Preparing Wire Ends .
3. Splicing Conductors 2
4. Insulating Conductors : , 2
S. Restoring Armor 3
6. Splicing 154A Loading Coil Case 3

1. GENERAL
1.01 This section describes the methods and materials used

in splicing one-pair B Underground Wire. It includes
the restoration of the armor at splices which, to be fully effec
tive as lightning protection, must be made electrically con
tinuous across splices.

1.02 This section replaces G36.141.l which covered armoring
splices in the superseded UG Distribution vVire. Splic

ing other types and sizes of buried wire is covered in sections
relating to the particular wire.

1.03 In wet weather, splicing should be done under a Shelter,
such as a splicer's tent, to keep the surfaces of the

wires dry, as satisfactory splices cannot be made otherwise.

1.04 Splicing should follow as soon as practicable after
placing, but not before the wire has been tested and

reported free of faults. The splice locations will be found marked
by stakes placed upright to one side of the wire and indicating
the distance in feet to the splice. On completion of the splice,
the excavation made in uncovering the wire should be cleaned
out and the splice buried at the depth of the original plowing.

2. PREPARING WIRE ENDS

2.01 In preparation for splicini' the conductors, remove the
neoprene jacket as follows:

(1) Measure 3 inches from the end of one wire and at that
point ring the jacket with diagonal pliers. The jacket

should be cut through to the armor, but care should be taken
not to nick or cut the armor itself.
(2) Using the large groove of the braid stripper, make two

lengthwise cuts from the ring to the end of the wire,
one on each side.

(3) Remove both pieces of jacket, as shown.

r'--' 3 in. ---1
~ I{~q-~~~
B Underground -Steel Armor
Wire (Neoprene Jacket removed)

2.02 Free the armor wires from the insulation. With diagonal
pliers or scissors cut all armor wires to leave ends about

1-1/2 inches long. Turn these ends back over the jacket.

(ArmOr Wires 1urnediii2 bOCklover jacket. .-Insulated Ct'll'\ctuclors

~lY2in_~
Appro>:.

2.03 Using diagonal pliers split the insulation between the
conductors to separate them, as shown.

~Split win~ carefully
~ so as not to expose

I.E~--~-'~:~f_~===~ lfi!ither conductor
~ L I on inside of cut.

2 in.--l

2.04 Remove the insulation from the ends of both wires to
expose 1/2 inch of conductor. Be careful not to nick

the conductors. The insulation can be removed more readily
if the bond between the rubber and the conductor is broken
by crushing the insulation in the crotch of the pliers handles.

B Underground
Wire

Ring jocket'/ 1
at this point

Remove both pieces of
jacket by pulling from
intersections of cuts

______ Lengthwise cut
- in Jacket on each

side of wire

/

Cleon wire ends
with diagonof
pliers or emery

:; ~ paper.

'(Y:, in.

2.05 Repeat, the above operation!! with the end of the other
wire to be spliced.

2.06 Before joining the conducton shape a lO-inch length of
Iron Shielding Braid into a tube and slip it over one of

the wires.

© American Telephone and Telegraph C,ompany, 1954
Printed in U. S. A. Page 1
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3. SPLICING CONDUCTORS
3.01 Place 051-045 S Brass Sleeves on the bared ends of

each conductor of one wire. Make certain that each
s.leeve is pushe4 £.u11y onto its conductor, then cdmp the sleeve
hghtly to hold It In place.

3.03 Complete the wire joints by pressing the sleeves in the
. larger groove of. the B. Sleeve Presser. Using a wire

cardmg brush, scour the msulatton between the jacket ends to
remove dirt and roughen the rubber.

';'1" 0Two presses at each end
of sleeve· 1;'6 in. from ends

/

~~~
~ 051-045 S Bross Sleeves

Crimp sleeves lighf'y
with diagonal pliers
near constrictions.

3.02 Insert the conductors of the other wire end in the
sleeves and join the two ends temporarily, a1'i shown.

tress White ~urfaces of Tape
firmly together

-t. INSULATING CONDUCTORS

4.01 Over each pressed sleeve fold a 2-inch length of 2-inch
DR Tape as shown.

Iron Shielding
Bra!d

/'

/ Wire ends inserted
~ /(_ tully into sleeves

~~~0::::=:>~
Crimp other ends./7
of sleeves lightly
near constrictions

Page 2
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4.02 Fold in the surplus tape to reduce bulkiness and start
a half-lapped wrapping of 3/4-inch DR Tape at the

midpoint of the splice to include both conductors.

(3) Shorten the tube of braid by pressing against the free
end until it clears the ends of the armor lying against

the tape. Lay these ends back over the jacket.

4.03 Continue the wrapping of 3/4-inch tape to cover the
exposed insulation at one end of the splice. Reverse

the wrapping direction and wrap to the other end of the splice.
Complete the wrapping as shown.

--Compress tube of
Braid by pressing
back on free end
until it clears
Armor.

(4) Release the braid and pull it down snugly over the
length of the splice until it overlaps the turned back

armor ends.

5.03 Using the carding brush, lightly scour the jacket for
about 2 inches beyond the armor at each end of the

splice. Then, starting about 2 inches beyond the las!1ed end of
the braid, apply two half-lapped! wrappings of 3/4-inch DR
Tape over the jacket and braid. As the first wrapping pro
gresses, the braid will elongate under the tape. \Vhen this
wrapping has been carried to about 1-1/2 inches from the free
end of the braid, lash the braid as in 5.02 (2). Complete the
tape wrapping, as shown.

Fold Armor
back over
Jacket

Tape to WithiJ about I Y2 in.
of end of Braid - THEN -lash
Braid tightly against Armor
and continue taping to about
2 in. beyond Braid, Wrap 4ape
back on itself to the starting
p9int

Pull Braid down
lightly over splice
to 'Overlap Armor
01 this end.~

Loy Armor Wires
down against Tape
and slide Braid
over splice,

.,~;"iI:

[

Half lapped wrap of
Corry %in,tope to end % in, DR Tape startingl
of exposed insulation. at center of splice 2in. DR Tape over

I ~ sleeves . =
Fold In lips of

sleeve insulation

(Two continuous ~alf .-Iapped wraps
of % in, DR Tape starting ond!
endmg at center of splice

(2) Slip the braid over the splice so that the braid overlaps
the armor at the other end of the splice. Lash the

braid to the armor with a strip of armor wire to hold it
in place and improve the electrical contact.

S. RESTORING ARMOR
5.01 The covering placed over the insulated splice is intend~d

to serve a double purpose; (1) the braid makes the
armor electrically continuous over the splice, and (2) the com
pleted covering provides mechanical protection against cuts
and punctures comparable with that of the wire itself.

5.02 Apply the splice covering as follows:
(1) Straighten out the armor wires at the end over wh}ch

the braid was placed and lay them over the taped sphce.

Armor WIres laid
~""b~~k over JackeL,..

~~2?[7::~J.iillBt%~;
Lash Brai}: -Brold overlaps Armor
with strip
of Armor.

6. SPLICING IS4lA LOADING COIL CASE
6.01 The 154A Loading Coil Case is furnished with one-pair

B Underground Wire leads of a length suitable for
splicing to the line wire. The splices required to insert a 154A
Case in a one-pair B Underground Wire line arc made in the
same manner as described in the foregoing. I t is necessary
to distinguish between the leads of the lead may
'be spliced to either end of the line wire.

Page 3
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BURIED WIRE
SPLICING D UNDERGROUND WIRE

SECTION 629~760~206
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Contents F·age
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2. Pr;:;paring Wire Ends .........•.•••...•...•....... 1
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1. GENERAL

1.01 This section describes the methods and materials used
in splicing D Underground Wire. It includes the restora

tion of the armor at splices which, to be fully effective as
lightning protection, must be made electrically continuous across
the splice.

1.02 In wet weather, splicing should be done under a shelter,
such as a tent or tarpaulin, to keep the surfaces of the

wires dry. Satisfactory splices cannot be made otherwise.

1.03 Splicing should follow as soon as practical after placing,
but not before the wire has been tested and reported

free of faults. Locations will be found marked by stakes placed
upright to one side of the wire and indicating the distance in feet
to the wire ends. On completion of the work, the wire should
be buried at the depth of the original plowing.

2. PREPARING WIRE ENDS
2.01 In preparation for splicing the conductors, remove the

PVC jacket as shown in Fig. 1.

2. Using ISmail groove of
C Braid Stripper, make
lengthwise cut in Jacket
on each side of wire.

".
Fig. 1

2.02 Free the armor wires from the insulation as shown in
Fig. 2.

Cut Armor Wires about 1~ inches long
with diagonal pliers or scissors.

2. Turn these ends baclk over Jacket.

3. When flooding compound (s present,
wipe from armor and insulation
with rag wet in trichloroeth}'lene

Fig. 2

2.03 Split the insulation between conductors to separate them
as shown in Fig. 3.

With diagonal pliers, split wire carefully
so as not to expose either conductO)
on inside of cut ~

a
-2 in.--1.

Approx.

Fig. 3

2.04 Remove the insulation from the ends of both wires as
shown in Fig. 4.

1. Crush insulation in crotch
of pliers handles.

(
2. Remove insulation from

7 ends of both wires.
'liliilli==~ Be careful not to
!!II 7'" nick Conductors.

About ~ in. 3. Clean wire ends with
emery cloth.

Fig. 4

2.05 Repeat the op~erations shown in Fig. 1 through Fig. 4
with the end of the other wire to be spliced.

2.06 BEFORE SPLICING THE CONDUCTORS shape a
lO-inch length of Iron Shielding Braid into a tube and

slip it over one of the wires.

3. SPLICING 4CONDUCTORS
3.01 Place 032-025 S Brass Sleeves on the bared ends of each

conductor as shown in Fig. 5.

/1. Place 032·025 S
I Brass. Sleeve on

each Conductor.

>-2. Make certain each
-.::'.§..:::~..:=;r~_:::;;;iii:~~' sleeve is pushed fulty

onto Conductor.

Fig. 5

@ Amerllcan Telephone and Telecraph COlIlpallY, 1961
Printed in U. S. A. Page 1
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1. Fold in surplus tape
of sleeve insulation

} reduce bulkiness.

2, Reverse wrapping direction
and wrap to cover exposed

1. PICjce splint afongside wire being
spliced so flat sides are next to
each other.~

~~~~~

Fig. 12

3. tape to end
()f lexposed insulation.

Fig. 11

2. Start half-lapped wrapping
of %. inch DR Tape at center
of splice including both

Conductors a\~',n~

1. Straighten out Armor Wires
at end over which Braid was
placed and lay them over
taped splice

Fig. 10

4.03 \\Trap splice in two continuous, half-lapped layers of
DR Tape as shown in Figs. 11 and 12.

10 in. length of
Iron shielding Braid.

5. RESTORING ARMOR

5.01 The length of Iron Shielding Braid (see Paragraph 2.06)
placed over the insulated splice is intended to serve a

double purpose; (1) the braid makes the armor electrically
continuous over the splice, and (2) the completed covering pro
vides mechanical protection against cuts, punctures, or insect
damage comparable with that of the wire itself.

5.02 Apply the splice covering as shown in Fig. 13 through
Fig. 16.

-- ,

Iron Snielding Braid)

2. Fold and press white
surfaces of tape firmly
together.

Fig. 6

1. Insert wire 1:lnds
/. fully into sleeves.

Ilt~

Fig. 8

Provide a length of D Underground W'ire to act as a
splint to stiffen the splice as shown in Figs. 9 and 10.

2. Fold a piece of 1 inch
D Vinyl Tape over end,
press together at sides
and fold in surplus.

./

Insert the conductors of the other wire end into the
sleeves as shown in Fig. 6.

1. Cut a 5~ inch length
of b Underground Wire

foras::=--

3. Repeat 2. on other end.

2. Crimp other ends Of/
sleeves lightly neaf'"
constrictions.

,
·'c.~

}$ '1. Two presses at each end1? of sleeve • ~6 in. from
:\\ ends with smaller groove.,\2. Scuff insulation lightly

. between .Jacket ends with
wire Carding Brush.

Fig. 7

3. Repeat steps 1. and 2. on other sleeve.

4.02

1. Place p~. in. length
'2 inch DR Tape
centered over sleeve~

3.03 Complete the splice by pressing the sleeves as shown in
Fig. 7.

3.02

4. INSULATING CONDUCTORS

4.01 Over each fold a 1-1/4 inch length of
2-inch DR in Fig. 8.

Fig. 9 Fig. 13

Page 2



ISS 1, SECTION 629-760-206

L Slip Braid over splice so that
the Braid overlaps the Armor

the other end of the splice.

5.03 Apply tape covering to completed splice as shown in
Fig. 17.

Fig. 14

to about 2 in. beyond Braid.
on itself to the starting [:Joint.

Fig. 17

1. Start ~4 inch DR Tape about
2 inches beyond lashed end

(

of Braid. 2. Apply two half-lapped wrappings
of tape over the Jacket and Braid.

/
.~_J"""~ "'''0>1~:~L _rljf."~IIJj~·· "'~"''>''''~:0i~~

I
3. Tape to within about H;; in. of end of Braid

. THEN - lash Braid tightly against Armor
with 049 Construction Wire. Fold flat against
braid to wire from puncturing
tape

4, Continue
5. Wrap tape

=c-.:-~;_.
2. Lay Armor ends back

over jacket.

Braid to Armor with 049 Construction Wire.
Fold flat against braid to prevent wire from
puncturing tape coveririg.

1. Compress tube of Braid
by pressing back on free

end until itc1ea~

Fig. IS 5.04 Apply outer tape covering of l-inch D Vinyl Tape to
provide tougher shell and to hold DR Tape tlght.

~ 2. With Carding Brush, lightly ~
~ scuff Jacket for about 2 inche~

beyond Armor at each end.

Fig. 16

1. Apply single half-lapped wrapping
over DR Tape of 1 inch D Vinyl Tape
extending ~'2 inch beyond at
each end.

Fig. 18

Page 3
3 Pages





BELL SYSTEM PRACTICES
Plant Series

BURmD PLANT

SPLICING B SERVICE WIRE

"SCOTCHCAST UNIPAK METHOD"

1. GENERAL

1.001 This Addendum supplements Section 629-760.211.

ADDE:NDUM 629-760-21lNE
Issue A, January, 1969

1.002 This Addendum is issued to describe the encapsulated butt splicing method

for the joining of B Service Wire at buried locations.

1.003 The splicing methods described herein supplement the methctd outlined in

Section 629-762-211 and are primarily for use where the splice is to be

buried below ground.

2. MATERIALS

The following changes apply to Part 2 of the Section

(a) Materials - Added materials under this subheading

Materials ID!!.

Resin, Communications, No. 17 Scotchcast, Size F

Connector, Split-Bolt, 16

1. PREPARmG WIRE ENDS

For encapsulating butt
splice cc)nnections

For clamplng and bonding
shields

The following change applies to Part :3 of the Section

(a) 3.05 - Added

Butt Splicing

3.05 Prepare each B Service Wire as described in Paragraphs 3.0JL to 3.04

except the length of exposed conductors should be reduced to It inches

as shown in Figure 13.



-2-

4. SPLICINGCONDUCTORS

Thefol1onn.g eha.nges ~lPP:JiY'topart.4Q:f th., Sectiori~

<a> .4.C>9, 4.10,·'4~11 -.Add8d.

ButtSplioing

4.09 Place the two prEJpared w:i:reends together as shown in Figure 14.;

*6 ... Spli't~BoI t

Figurel4

4.10 Clamp orlboncl the. two a~luminum shields

Conneotor as shown in l~igure. 15.

Figux-e 3.5

Note: If #6 Split-Bolt Conneotorsare not readlily available an

AT•.7796X Connector may be su1::n~tituted.



4.11 Join the respective service wire conductorstlsing :SWire Connectors and

the B Cormector Pressor as shown in Figure 16.

Figure· 16

5•. ENCAPSULATING BUTT SPLlq£

5.01 Butt splicedB Service-Wires ar~e~capsu.]a.tedina"Scotchcast Resin

Unipak" preparatory to its burial and to watE,rproof the B Wire Conneotors.

5.02 The Scotchcast resin (See Figure 17) is packnged in dual compartment

plastic bag calls d a "Unipak". This "Unipak fl is furnished. in a sealed

vapor proofed aluminum lined envelope to insure re~lsonable shelf' life for

the material.

Figure 17

CAUTION: DO NOT use :previously opened or punched foil containers. Also
DO NOT use a "Unipak" after the expiration date as printed on .
both the box and foil eontainer. liUrther 00 NOT use any
"Unipak" which upon removal from its envelope shows any
evidence of crystallization.



5.03 Mix the resin as follows:

(a) Remo~"e the "Unipak" from the foil container.

(b) At the "white" end of'the "Unipak" container, grasp the sides of

the bag and<roll the end seal down and in between the sides until

it touehels theeenter barri.er, see FtgureThen by continuing the

rollingalJtion push and pull the sides of barrier apart. Break barrier

all the W~lY across to s:ideseals.

Figure 18

(e) Mix the two compounds together by al ternately squeezing ends of

"Unipak" forcing compounds back and forth. Strip the compounds

from the c~orners. Mix vigorously until the color (green) is completely

tmiform. (The resin will get quite warm during this mixing process.)

5.04 Force all of the mixed resin into one end of the "Unipakh
• Then cut

the upper end open.

PREC.AIJTION: Observe the same precautions regarding bodily protection,

ventilation, good personal hygiene and good housekeeping

as required with System Standard· Plugging Compounds and

as noted on the back of the box in which this resin com

pound is supplied.
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5.05 Plaoe the butt spliced<B Service Wires, as prepared under paragraphs 3.05

and 4.09 to 4.11 inclusive, into the open resin fUled plastic bag.. Slide

the splice up and down slowly in the resin toi.nsure complete pe:netration and

removal of all air pockets • Force the 1.rires aridresincol11pletel;yto one side

of the bag and fold the emptyed. side e>ver as shoWn in Figure 19 and 20. Visually

inspect the encapsulation (th$resin:i.stra.nsp~rent)for air pockets and also to

ascertain the locationoftheB Wire Connectors. Irlgeneral, the B 'Nire Connectors

should be completely enveloped in res~nand at least 1/2 inch from the end of

the plastic bag.

Figure 19

Figure 20



_6_

5.06 Bind open E~nd of "Unipak" bag to BServioe Wires using vinyl tape. Exercise
care to prevent forcing any compound out of the "Unipak" bag to impair the

taping operation and/or where it may get onto the hands etc. (See Figure 21).

Figure 21

5.07 Wrap the elltire "Unipakn bag with two layers of vinyl tape as shown in
Figure 22.

Figure· 22

5.08 Bury the oompletedsplice immediately.i! desired. The initial dirt
cover should be free of stone or other possible injurious material.



BELl SYSTEM PRACTICES
Plant Series

SECTION 629·760·211
Issue 2, June, 1963

AT&TCo Standard

BURIED PLANT

SPLICING B SERVICE WIRE

CONTENTS F'AGE 2. LIST OF TOOLS AND M,4l~TERIALS

1. GENERAL.

2. LIST OF TOOLS AND MATERIALS .

3. PREPARING WIRE ENDS.

Tools

Diagonal Pliers

Use

For cutting jackets and con
ductors and for skinning in
sulation from conductors

4. SPLICING CONDUCTORS

lo GENERAL

3 Long Nose
Pliers

B Sleeve
Presser

For grasping slitting cords

For compressing 032-025 S
Brass Sleeves

1.01 This section describes the method of splic
ing B Service Wire.

1.02 This section is reissued to include B Serv-
ice Wire provided with inner and outer

jacket slitting cords. Since this reissue covers a
general revision, arrows ordinarily used to indi
cate changes have been omitted.

1.03 B Service Wire is a 2-pair, quadded, poly-
ethylene insulated wire used for under

ground service connections. B Service Wire is
now furnished with inner and outer jacket slit
ting cords. Earlier type B Service \Vire does not
have the slitting cords. B Service Wire with slit
ting cords usually can be distinguished from the
earlier wire by a slight ridge made in the outer
jacket by the slitting cord.

C Sheath
Slitter

Materials

032-02[) S
Brass Sleeves

3/4-Inch
DR Tape

I-Inch
Vinyl Tape

For removing jackets from
conductors (where slitting
cords are not provided)

Use

For splicing conductors

For insulating conductors
and wrapping completed
splice

For protecting completed
splice from mechanical dam
age

1.04 The conductors are made from 20 A.W.G.
copper-steel wire. The insulation of the

conductors is colored for purposes of identifica
tion. The opposite wires of the quad, red-green
and yellow-black, are the pairs. The red wirle and
the yellow wire are the ring conductors of the
two pairs.

1.105 B Service Wire has a spiral wrapping of
aluminum tape over the inner jacket. At

splices, this tape is rewound over the spliced and
insulated conductors to provide the tape with
electrical continuity across the splice.

3. PREPA~UNG WIRE ENDS

Jackets With Slitting Cords

3.01 Remove the outer (black) and inner
(brown) jackets as follows:

(1) Using diagonal pliers, make approximately
a 1/2-inch slit in the end of the outer

jacket along the ridge of the jacket, to expose
the outer jacket slitting cord.

© American Telephone and Telegraph Company, 1963
Printed in U. S. A. Page 1



INSULATED CONDUCTORS
(INNER JACKET REMOVED)

SECTION 629·76Q..211

(2) Grasp the slitting cord firmly between the
flat jaw portions of the long nose pliers.

Pull the cord with the long nose pliers and slit
the outer jacket back approximately 5 inches
from the end of wire, as shown in Fig. 1. Re
move the slit portion of the jacket, using the
diagonal pliers.

Fig. 1 - Slitting Outer Jacket, Using Slitting Cord

Fig. 2 - Slitting Inner Jacket, Using Slitting Cord

(5) Measure 2 inches from the end of the inner
jacket and cut off the excess portion of the

conductors, as shown in Fig. 3.

--.

.-.r"'" RED· GREEN
PAIRS mmL.,. YELLOW - BLACK

Fig. 3 - B Service Wire With Inner and Outer
Jackets Removed

(6) Using the skinning hole of diagonal pliers,
remove 1/2 inch of insulation from the end

of each conductor, as shown in Fig. 4.
(3) Unwind the aluminum tape to the end of

the outer jacket. If the free end of the
tape lies under the preceding wrap, it can be
released by twisting the entire wire opposite to
the lay of the tape n~~ar the free end. This will
cause the tape to bulge so that it can be grasped
with long nose pliers.

OUTER (BLACK) JACKET

INNER (BROWN) JACKET

REMOVE INSULATION
USING SKINNING
HOLE OF DIAGONAL PLIERS.

(4) Slit and remove the inner jacket for a dis
tance of 4 inches from the end of the wire,

as shown in Fig. 2, u:sing the procedures in (1)
and (2).

Page 2

Fig... - Wire Ready for Splicing

3.02 Repeat the procedures described in 3.01
with thf~ end of the other wire to be spliced.



ISS ~!, SECTION 629-760-211

Jackets Without Slitting Cords

3.03 Remove the outer (black) and inner
(brown) jackets as follows:

(1) Measure about 5 inches from the end of
the wire and at that point puncture the

outer jacket with diagonal pliers or C Scissors.
Cut only deep enough to pierce the jacket with
out cutting the aluminum tape.

(2) Place the wire on a fiat surface and insert
the toe of the C Sheath Slitter into the

cut in the outer jacket with the toe toward the
end of the wire, as shown in Fig. 5.

(6) Remove the inner jacket for a distance of
about 2 inches from the end of the wire.

This can be done by using the sheath slitter as
before or by cutting the jacket with diagonal
pliers, starting at the open end of the jacket.
Exercise care not to damage the conductor
insulation.

(7) Using the skinning hole of diagonal pliers,
remove 1/2 inch of insulation from the end

of each conductor, as shown in Fig. 4.

3.04 Hepeat the procedures described in 3.03
with the end of the other wire to be spliced.

C SHEATH
SLITTER

,II I !
. ~) . /1.. j REMOVE THIS LENGTH
I / A1 . OF OUTER

~
.i ;/~.'".~ \.')' (BLACK) JACKET -J

- ~~~1.'-~/ TOE OF SLITTER
'- .' J UNDER

- JACKET

f+---- 5 -----I0oI

4. SPLICING CONDUCTORS

Joining Conductors

4.01 Place 032-025 S Brass Sleeves on the bared
end of each conductor. Make certain that

each sleeve is pushed fully onto its conductor,
then crimp the sleeve lightly with diagonal pliers
to hold the sleeve in place, as shown in Fig. 7.

Fig. S - Slitting Outer Jacket, Using C Sheath Slitter
'\ ~32-025
;'~RASS SLE EVES

"""-CRIMP OTHER ENDS
OF SLEEVES LIGHTLY
NEAR CONSTRICTIONS.

CRIMP SLEEVES LIGHTLY /~-,
WITH DIAGONAL PLIERS~ Y 1
NEAR CONSTRICTIONS.

/ l
I)

Fig. 7 - Placing SleevE~s on Conductors

4.02 Insert the prepared conductor ends of the
othE!r wire into the sleeves, matching the

wires, color to color. Again crimp the sleeves
lightly with the diagonal pliers to hold the con
ductors!, as shown in Fig. 8.

CUT INNER ( BROWN l
JACKET AND CONDUCTORS
TO THIS LENGTH.ALUMINUM TAPE

(5) Measure 3 inches from the end of the
outer jacket and cut off the excess portion

of the inner (brown) jacket and conductors, as
shown in Fig. 6.

(4) Unwind the aluminum tape to the end of
the outer jacket. If the free end of the tape

lies under the preceding wrap, it can be re
leased by twisting the entire wire opposite to
the lay of the tape near the free end. This will
cause the tape to bulge so that it can be grasped
with long nose pliers.

(3) Hold the slitter so the toe is slightly raised,
to avoid catching the aluminum tape. Slit

the outer jacket to the end of the wire and re
move the jacket.

OUTER (BLACK) JACKET

Fig. 6 - Inner Jacket Cut to Proper Length Fig. 8 _. WiI'es Joined and Ready to be Pressed

Page 3



SECTION 629-760·211

4.03 Complete the wire joints by pressing the
sleeves in the smaller groove of the B

Sleeve Presser, as shown in Fig. 9.

:i:::~?~~:~:Sc;;~
-____.,_ =;"'~""'c,,-.c;"-'

~B SLEEVE PRESSER

rj~
Fig. 9 - Preuing Wire Joints

Rewinding Aluminum Shield

4.06 Rewind the aluminum tape from each end
of the splice back over the wires and in

sulated sleeves. Make certain that the tapes from
each end overlap at the center of the splice for a
full turn, as shown in Fig. 11.

-1-WR.AP A. L...UMIN. UM TAPEFROM EACH END OVER

BUNCH:O SP~'CES.\.

~~:I;:'LU~Th:'i1l\ _

Fig. 11 Aluminum Tape Wrapped and Overlapped

Insulating Conductors

4.04 Spread the join,ed conductors, as shown, to
provide adequate clearance for applying

the insulation. Over each pressed sleeve fold a
2-1/2 inch length of 3/4-inch DR Tape, as shown
in Fig. 10.

PRESS WHITE
SURFACES OF TAPE
FIRMLY TOGETHER

2 1/2" L~NGTH
OF 3/4 DR

TAPE CENTERED
OVER SLEEVE.

PLACE TAPE: SO THAT
OVERLAP IS TOWARD
INSIDE OF SPLICE.

4.07' Starting at the center of the splice, cover
the splice with two half-lapped layers of

3/ ll·inch DR Tape, as shown in Fig. 12.

~
3/4" DR TAPE

tI"l ... _SLUMINUM TAPEL : ,-" "" ~-n~ • :I. \ \ j....~~.C..l.

CARRY DR TI~PE ;~:-:ONTINUOUS HALF-LAPPED
OVER OUTER JACKET LAYERS OVER ALUMINUM TAPE
AT EACH END. AND JACKET. STARTING AND

ENDING AT CENTER OF SPLICE.

Fig. 12 - Taping Splice

Fig. 10 -Insulating Conductors

4.05 Bunch the insulated sleeves closely
together.

Page 4
4 Pages

4.08 To provide protection for the splice against
damage and deterioration of the DR Tape

wrappings, it is recommended that the DR Tape
be covered with a half-lapped layer of I-inch
vinyl tape over the entire length of the splice.



BELL SYSTEM PRACTICES

Plant Series

SECTION 629-760-215
Issue 1, September, 1961

AT&TCo Standard

B.URIED WIRE

INSTALLATION OF 179Al COIL CASE

CONTENTS PAGE 2. INSTALLATION AT BURIEI) LOCATIONS

1. GENERAL • • • • • • • • • • • '. 1

2. INSTALLATION AT BURIED LOCA'nONS

3. INSTALLATION AT D OR E BURIECI

WIRE TERMINALS

1. GENERAL

• • • ., 4

2.01 Loading coils should be installed at buried
locations as soon as practical after the

wire is placed, but not before the wire has been
tested and reported free of trouble. The coil
location should be marked temporarily by stakes,
by an open trench suitably protected, or by other
similar methods.

1.01 This section covers the installation of the
179Al Coil Case with D Underground Wire

at buried locations and at D or E Buried Wire
Terminal locations.

1.02 The 179Al Coil Case consists of one 642
Loading Coil in a plastic container filled

with an epoxy resin. The terminals of the coil
are 19 gauge copper conductors which provide
electrical connection to the D Underground Wire
conductors only. The mechanical mounting is
provided by means of the mounting stud and nut
in the bottom of the case. The case is illustrated
in Fig. 1.

2.02 In wet weather, load coils should be in-
stalled under a shelter such as a tent or

tarpaulin. Satisfactory installation requires that
the surfaces of the wire be dry and clean at the
time of assembly.

2.03 The items other than coil case and wire
which are required for installing the load

coil are shown in Fig. 2. The pipe nipple, pipe
coupling, and pipe cap may be purchased locally.

2 in. Galvanized
Cap

2 in. x3 in.
GalvanizE'd

Pipe Nipple

2 in. x %in.
Galvanized

Pipe Coupling

19 Ga. Conductor Leads

Insulating

Fig, 1 Fig. 2

© American Telephone and Telegraph Company, 1961
Printed in U. S. A. Page 1



SECTION 629-760-215

2.04 The ends of the D Underground vVire are
prepared as shown below:

(a) Remove PVC jacket as shown in 'J
oJ.

(e) Prepare both buried wires being installed
in coil case as in (a) through (d) above.

Twist armor wires together and insert through
pipe coupling as shown in Fig. 7.

t Ring PVC Jacket with diagonal pliers·.
Cut through to Armor, but do not nick
or cut Armor itself.. 2 U' [I f,'. . Sing sma groove 0

~iP/;2 1n'-1 /,C Braid Stripper/make
;;.MWiIifM'.~··/ lengthwise cut in .!acket

, .~'>" on each side of Wire.

/ ~~,/--~.~
! ''I- '" 1

3. Remove both pieces of \ _~~~
Jacket by from ,.' -. ---~~- .

intersections of cuts. ~..~lc-

~. -.........

1. Twist armor wires together to
hold two buried wires close.

~~~~;E~~~
a~~\"

"'-...
2. Place 2 in. x 34 in. galvanized

pipe coupling over buried wire.

Fig. 7

Fiig.3

Approx.

(b) Twist armor wires together as in 4.

Fold Armor Wires to one side.

Twist Armor Wires together
but do not pinch insulation.

(c) Split conductor ends as 8ho\vn in Fig. 5.

With diagonal pliers, split wire carefully
so as not to expose either Conductor"
On inside of cut. /

i~,·n~//
'\' ~ 1 in. ~.

\.,~.'

2.05 Prepare the ends of the conductors from
the coil case as shown in Fig. 8.

Remove insulation from
ends of wires.
Be careful not to nick
conductors.
Clean wire ends with
emery cloth.

Fig.8

Fig. 5

(cl) Hemove insulation from both conductors
as shown in Fig. 6.

2.06 Spllce the buried wire to the coil case as
sho\\/n in 9 and 10.

caseTo

Fig. 9

2. Crimp sleeves lightly
near center with

/; diagonal pliers.

-<=.,_~i_

1. Place 032·025 S
Brass Sleeve on
each conductor.
Push fully onto
conductor.

D. underground
wire

3. Clean wire ends with
emery cloth.

Fig. 6

(2. Remove insulation from
ends of both wires.
Be careful not to
nick Conductors.

1. Crush insulation in crotch
of pliers handles.

Page 2



ISS 1, SECTION 629·760·215

1. Place Assembly in
Upright Position.

2. Be Sure Coil Case
is Centered Inside
Assembly.

3. Fill with 300
Grams of B Plug
Compound.

Fig. 13

(c) HANDLING TUBE (Part II): Hold the
tube vertically and break off the tip with

scissors or a pair of pliers. Invert the tube and
squeeze the contents into the opened can; start
at the folded end of the tube and press progres
sively toward the tip.

(d) Mix (do not whip) the two parts in the can
thoroughly with the wooden blade for at

least two minutes. See Section 637-241-011 for
more complete instructions.

(e) Pour into opening of pipe coupling as
shown in Fig. 13.

(a) The compound starts to set up in about
15 minutes at 70°F. Faster setup occurs at

higher temperatures, and slower setup at lower
temperatures. Therefore, the mixing should be
done immediately before using. The coil case
should preferably be filled at temperatures
above 45°F. Where the: plug compound must
be used at lower temperatures, keep it warm
before mixing, such as mixing inside a truck
with a heater operating.

(b) OPENING CAN (Part I): Place the can
on a flat surface and remove the friction

cap carefully to avoid spilling. Use a 4-inch
regular screwdriver or its equivalent as a pry.
Form a pouring lip on the can by crushing the
top rim against the sidle with the jaws of side
cutting pliers. Do this before emptying Part II
into the can.

at each

2. Screw cap
on pipe nipple.

3.. Screw pipe nipple into
pipe coupling with coil
centered inside nipple.

Fig. 11

2. Press other
sleeves.

B Sleeve Presser

1. Nest one sleeve in each
of the fau r grooves of

~\ the insulating post.

I:~):!)~ £:""'_-"""'"
~~~)) '. .... ..... :Ii!i::)\

.~:"(> ·········:J~l)
L;eee~I{~- .. ;(:~®}f/

'\~~iI '- '.~/i
2. Wrap excessive length ,> ---

of conductors around
insulating DOSt.

\

' Bend twisted armor wire ends
to lie close to wire jacket so
they do not touch metal pipe.

A'""~",,,,,.,,,,,-

,,~~:i

Fig. 10

2.08 Assemble the coil case and other com-
ponents as shown in Fig. 1.2. Make sure

that the twisted armor wires do not touch the
metal pipe nipple or coupling. This separation
from ground is necessary for using the ground
potential method in fault locating.

2.07 sleeves on insulating post as
shown in Fig. 11.

Fig. 12

2.09 Fill the assembled coil case with B Plug
Compound as follows: (More completely

covered in Sections 637-241-011 and 637-242-011).

2.10 Close the filling hole in the pipe coupling
with B Sealing, DR or D Vinyl Tape,

suftlciently to keep out dirt during backfilling of
hole. Place the wire and coil case at the original
plowing depth and backfill.

Page 3



SECTION 629·760·215

3. INSTALLATION AT D OR E BURIED WIRE TIERMINALS

3.01 At D or E Buried Wire Terminals the
179A1 Coil Case can be installed in the

following manner:

(a) Cut off the insulating post cl08e to the
surface of the potting compound as shown

in Fig. 14.

(d) Install the additional connecting block,
when needed, with the screws furnished

with the block. The 179A1 Coil Cases are
mounted on the terminal plate with the mount
ing stud located on the bottom of the case.
Connect the conductors and coil case leads to
the proper binding posts of the connecting
blocks as shown in Figs. 17 and 18.

179Al Coil Case

179Al Coil Case

Connecting Block

'Ground Post

lerminal Plate of D or E Buried Wire Terminal.
Rest of Terminal omitted for clarity.

Ground Post
o

Terminal Plate of D or E Buried Wire Terminal.
Rest of Terminal omitted for clarity.

-~-"D Underground Wires
In and Out.

Fig. 17

Twist Armor Wires
together and insert
in Ground Post-

Connecting Blocks

1 Cut Off Insulating Post
/ Close to Surface

with Pliers.

Armor Wires

Fi!~. 14

(b) Terminate the armor wire on the first two
D Underground 1Nires by pulling the slack

from the wires and mark the outer jacket
about 6 inches above the ground post. Then
prepare the ends of the wire as illustrated in
Fig. 15.

About 5 in. or Length to
Location of mark 6 in. reach Binding Posts

above Ground Post ~~

r1
in'r3 in'l .- .~''''', 'C::;:

-=--Conductors

Twist Jl,rmor Wires together
being careful not to pinch
conductors.

Fig. 16

FiS'. 15

(c) Where there are more than two under-
ground wires, terminate the third and

fourth wires by pulling the slack from them
and mark the outer jacket about 6 inches above
the ground post. Prepare the ends as illustrated
in Fig. 16.

Location of mark 6 in. length to reach
above Ground Post Binding Post

'-<---3in.~
~~~~z~=c-d_.!'i=:::~~conductors

~
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BELL SYSTEM PRACTICES
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BURIED WIRE

SPLICING 16-GAUGE COPPER

CONDUCTORS TC) D UNDERGROUND WIRE

SECTION 629..760·220
Issue 1, October, 1961

AT&TCo Standard

1. GENERAL. . . . . . · · ·
2. PREPARING WIRE ENDS

3. SPLlC:ING CONDUCTORS . · · 2

4. INSULATING CONDUCTORS · · · · 3

5. REST10RING ARMOR . · · · · 3

1. GENIERAL

CONTENTS PAGE 1.03 Splicing should follow as soon as practical
after placing, but not before the wire has

been tested and reported free of faults. Locations
will be found marked by stakes placed upright to
one side of the wire and indicating the distance
in feet to the wire ends. On completion of the
work, the wire should be buried at the depth of
the original plowing.

2. PREPARING WIRE ENDS

1.01 This section describes the method, mate-
rials, and tools used to splice B or C

Underground Wire or the 154A Coil Case to D
Underground Wire. It includes the restoration of
the armor at splices which, to be fully effective
as lightning protection, must be made electrically
continuous across the splice.

1.02 ][n wet weather, splicing should be done
under a shelter, such as a tent or tarpaulin,

to keep the surfaces of the wires dry. Satisfactory
splices cannot be made otherwise.

Armor Wires turned
back over jacket

2.01 The conductors being spliced should be
prepared as shown in the following sec

tions except that one inch of insulation shall be
removed from each conductor (see Fig. 1) rather
than the one-half inch shown in these sections.

TYPE WIRE SECTION PART

D Underground Wire 629-760-206 2
C Underground Wire 629-760-205 2
B Underground Wire 629-760-200 2
154A Coil Case

(B Underground Wire) 629-760-200 2

"'-----3 in.-----to-I

1 in.

Fig. 1

© American Telephone and Telegraph Company, 1961
Printed in U. S. A. Page 1



SECTION 629·760·220

2.02 Before joining the conductors shape a
10-inch length of Iron Shielding Braid into

a tube and slip it over one of the wires. Place the
braid with all types of wires even though C Under
ground Wire has no armor wire. Braid gives
mechanical protection to splice.

.064 x .045 - .040
Combination S
Brass Sleeve

3. SPLICING CONDUCTORS

3.01 Place the 064 end of an 064 X 045 - 040
Combination S Brass Sleeve on the 16

gauge copper conductors of B or C Underground
Wire or the 154A Coil Case as shown in Fig. 2.

(1. Place .064 end of Sleeve on
16 gauge Copper Conductor.

2. Make certain each Sleeve is

pushed fully onto Conductor.

-3. Crimp Sleeves lightly with
Diagonal Pliers near

~ center constriction

\
3.02 Insert the 19-9auge conductors of D Under

ground Wire into the 045 040 end of

Fig. 2

the 064 X 045 040 Combination S Brass Sleeve
as shown in Fig. 3.

2. Crimp other ends of Sleeves
lightly near center constriction

1. Insert 19 gauge Copper Conductors
fully into .045· .040 end of Sleeves.

Iron Shielding Braid.

Fig. 3

Page 2



ISS 11, SECTION 629~760~220

3.03 Complete the splice by pressing the sleeves as shown in Fig. 4.

1. Four Presses at each end of

! Sleeve with Large Groove of
17·2 Nicopress Tool.

17·2 Nicopress Tool-----
(DO NOT USE B SLEEVE

PRESSER)

2. Press very firmly, but it is
not necessary to ciosejaws
completely.

3. Scuff insulation lightly between
Jacket ends with Wire Carding Brush.

Fig. 4

4. INSULATING CONDUCTORS

4..01 Insulate the conductors just spliced as
shown for D Underground Wire in Sec

tion 62:9-760-206, Part 4. Be sure to add the length
of D Underground Wire to act as a splint to
stiffen the splice as shown in Paragraph 4.02 of
Section 629-760-206.

5. RESTORING ARMOR

5.01 The length of Iron Shielding Braid placed
over the insulated splice is intended to

serve a double purpose: (1) the braid makes the
armor electrically continuous over the splice,
and (2) the completed eovering provides me
chanical protection against cuts, punctures, or
insect damage comparable with that of the wire
itself.

5.02 Restore the armor and replace the jacket
with tape wrappings as shown for D Under

ground Wire in Section 62~9-760-206, Part 5. When
splicing C Underground Wire, which has no
armor wire, pull the braid over jacket and fasten
with 049 Construction Wire.

Page 3
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BELL SYSTEM PRACTICES
Plant Series

SECTION 629 .. 795 .. 500
Issue 1, December, 1936

AT&T Co. Standard

BURIED WIRE
T'ESTING

41. TESTS DURING INSTALLATION
4.01 In laying wire, the conductors at the outer t;nd of each

section or reel of wire should be short-circuited and
wrapped with rubber tape to facilitate testing the wire at the
reel during installation. The inner end of the wire may be '
exposed by removing the metal plate: on the side of one of the
flanges of the reel in case it is desired to have access to it for
testing purposes. When anything occurs in the plowing opera
tion which would indicate that the wire may have been broken
or the insulation injured, the plow should be stopped and the
conductors tested for an open circuit or a ground. Immediately
after a length of wire has been placed and before it is spliced.
a continuity test should be made and the insulation resistance
of both conductors to ground should be measured simultane
ously. The insulation resistance should be not less than 100
megohm miles.

5. LOCATING FAULTS-PRELIMINARY TESTS
6.01 Preliminary tests should be made by the test desk

man or by the repairman with the 17-tYl'e test set,
megger, or with a receiver and battery to determine the nature
and magnitude of the fault, if possiible.

7. SECTIONALIZING THE FAUI..T
7.01 In general, the methods for testing and localizing faults

in drop and block wiring d(~scribed in Division 625 are
applicable to buried wire.

7.02 At the first buried wire terminal out from the central
office, the repairman should test the line both ways

and also any branch connected to the main line. The battery
and receiver method (using 17-type test set) should be used to
determine whether a wire contains a short-circuit or open. A
megger or voltmeter should be used to determine whether the
wire is grounded. If the fault is not found in the line toward
the central office or in the branch line, the conductors should
be reconnected to the terminal. Thlese tests should be repeated
at the next and succeeding termin:a1s until the pa.rticular sec
tion containing the fault is found. If, preparatory to starting
the sectionalizing tests, the fault is suspected to exist in a
certain part of the wire, a test should be made first at the ter
minal nearest to and on the central office side of he section
suspected of being in trouble.

i.03 After the fault has been sectionalized, an inspection
should be made between the two terminals to see if

there is any evidence of the cause of the trouble, such as road
work, soil erosion, pole setting, etc.

7.04 If the trouble cannot be located by inspection. the
faulty pair should be opened at the terminals on both

sides of the fault so that Wheatstone bridge measurements or
other test!' can be made,

S. COMPLETION TESTS
5.01 After the splices in a section of wire or branch have

been made the wire should be tested for an open cir
cuit and the insulation resistance between conductors and be
tween conductors and ground should be measured to determine
whether the conductors are in good electrical condition. The
insulation resistance should be not less than 100 megohm miles.

I. PRECAUTION
3.01 Test clips shall not be used Ito penetrate the insulation

in making tests on U-distribution wire as the resultinR
puncture will cause permanent injur)r to the insulation.

Page
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1 MF CONDENSER. (For use with the Wheat
stone bridge when locating opens).

400 VOLT MEGGER. (For insulation resist
ance tests and for use as a source of poten
tial when measuring high resistance faults).

GROUND RODS. (For use in making electrical
tests).

PAIR OF SZ8 RECEIVERS. (For use with the
bicycle wheel exploring coil and 19-C test set).

17-TYPE TEST SET. (For talking purposes
and continuity tests).

Zo-C TEST SET. (For supplying current in
tracing the path of a wire and in running
down faults).

19-C TEST SET. (For 1 anning down faults).
43-A OR 45-A TEST SET. (For supplying tone

when locating opens with the Wheatstone
bridge).

HIGH RESISTANCE VOLTMETER. (For use
in testing for grounded circuits).

Voltmeter:

Rods:

Receivers:

Test Sets:

Coil:

Contents

Condens...:

Briclae:

1. General ,., .. ", , , , ,,' ..
2. Apparatu:s , , , ',.
3. Precaution , , , , , .
4. Tests Dudng Installation .
5. Completion Tests ,.,., .. , .
6. Locating Fau1ts,-PrelimiI~aryTests " .
7. Sectionalizing the Fault , , ..
8. Wheatstone Bridge Measurements '" . , .
9. Tracing the Path of a Wire ., .. , .. " , .

10. Running Down Faults . .
11. Identifying Faulty Wire .
12, "Cut and Try" Method , , .. , .

I. GENERAL
1.01 This 5~:ction describes methods of locating faults ill

buried wire.

1.02 The ge:neral procedure for locating a fault involve.
one or more of the following steps, depending upOil

circumstances.
(a) Determining the nature and magnitude of the fault ..
(b) Localizing the fault to a particular branch or section

of the 1buried wire system.
(c) Making: Wheatstone bridge measurements when thi.

is possible.
(d) Tracinu the path of the wire to the vicinity of the fault

by the exploring coil method.
(e) Running down the fault by the exploring coil method

by further Wheatstone bridge measurements or by a
j'cut and tty" method.

L APPARATUS
2.01 The following apparatus may be required.

Amplifier: 4-8 AMPLIFIER. (For amplifying tone pick-
up in the receivers).

PORTABLE WHEATSTONE BRIDGE. (For
fault locating measurements).

BICYCLE WHEEL EXPLORI~G COIL. (~or
use in tracing the path of a WIre and runnmg
down faults.

© American Telephone and Telegraph Company, 1936
Printed in U. S. A. Page 1



SECTION 629-795-500

•. WHEATSTONE BRIDGE MEASUREMENTS

8.01 Methods of locating faults with a Wheatstone bridge
are described in the field trial instructions on cabl~

fault locating.

8.02 Grounds and Shorts: A single conductor ground can
be located by the Varley method. If both conductors

are grounded or if the fault is a short-circuit, it will be neces·
sary to run an auxiliary wire on the ground between the two
terminals in order to provid(~ a "good" conductor for the Varley
measurement. If it is nec(~ssary to lay an auxiliary wire on
the ground and the section in trouble is long, say more than
one-half mile in length, it may be advisable to sectionalize
the trouble by the "cut and try" method to a shorter Election.
In the event that there is available a second buried wire, having
terminals conveniently located \\;th respect to the faulty pair,
a conductor of the second pair can be used 2.S the "good" wire.

8.03 The resistance of buried wire is 53.5 ohms per loop mile
at 680 F. The resistance applying at the time fault

locating measurements are made should be determined by a
loop resistance measureme:nt made in connection with the
Varley measurements.

8.04 The battery in the Wheatstone bridge can be used in
making-hridge measurements to locate grounds and

short-circuits having resistances of not more than a few thou
sand ohms, For faults of higher resistancf', the 54-volt battery
of a 45-A te~t set or the "'earth" and "guard" terminals of a
megger should be used as the source of potential for the bridge.
\Vith these external sources of potential, faults up to 50,000
()hms can be located in favorable conditions. In measuring high
resistance faults, measurements should be made at both ends
of the section.

8.05 Opens can be 10catled by the Murray method, using a
I MF condenser, and tone from a 43-A or 45-A test set.

rf both conductors are open, the equivalent capaGitance of a
"~ood" conductor can be calculated by taking the sum of the

bridge balancing resistanr:es obtained by measurements on the
f.aulty conductor taken from the two ends of the faulty section.

8.06 After the readings have been made, the resistance or
capacitance should be translated into feet. Account

TGust be taken of any loops left at terminals, in subscriber
premises or anj"Where in the line and of any loading coils that
may he located in the section. The resistance of each coil
winding is 2.1 ohms or 4.2 ohms for the loop resistance. Loca
tions determined from eacb end should check closely and if
they do not agree errors in meaSl1rements, calculations or
double faults are indicated. The length of the section and the
distance to the fault can be determined by measuring with a
tape. by pacing or by other means.

8.07 Combined Faults: It may be necessary to locate com
plicated faults such as a combined ground and open

by a "cut and try" method.

8.08 If it is necessary to trace the path of the wire, this
can best be done by the bicycle wheel exploring coil

method.

~. TRACING THE PATH OF A WIRE

9.01 The methods of tracing the path of a buried conductor
described in Division 634 are applicable to buried wire.

The 20-C test set should be connected between the wires and
ground at one end of the section. The other end s110uld be clear.

16. RUNNING DOWN FAULTS

10.01 After Wheatstone bridge readings have been made Rnd
the wire has been traced to the calculated location,

the wire should be exposed by excavation. If there are two
pairs of wire in the same trench, the faulty pair can be identi~

fied as outlined in Part 11. The faulty wire should be cut and
then tested in both directions from the point to determine
which section contains the fault. If the fault is not at the indi
cated point. further bridge readings should be made.

Page 2
2 Pages

10.02 Ground. havin~ resistances up to 10,000 ohms can gen-
erally be localized by the bicycle wheel exploring coil

method, provided the length of wire beyond the fault is very
short, say not over 50 feet. At the terminal or far end of the
section containing the fault, a 20-C test set should be connected
between the faulty wire and ground, using terminals 3 and 5.
The cut end should be clear. Intermittent tone should be used.

Begmning at a point between the 20-C test set and the exca
vation where the tone can be heard, walk along the path of the
wire toward the excavation with the bicycle wheel held in a
vertical position and its plar e it. line with the direction of the
wire. Th1S position of the coil will give maximum tone pickup.
The tone will be heard in the receivers at its full intensity
between the 2O-C test set and the fault. Beyond the fault
the volume of tone will diminish. If the fault resistance is
high, the decrease in tone will be slight. If the tone picked up
by the exploring coil and receiver is not sufficiently loud, a
4-B amplifier should be connected between the coil and the
receivers.

10.03 At the point where a decided decrease in tone occurs,
the wire should be exposed but not disturbed. Listen

ing to the tone by running the 19-C exploring I:::oil along the
exposed wire may be helpful in determining whether the fault
is on either side of this excavation. If no change in tone in
tensity is evident, it may be assumed that the fault has either
cleared or that it is not at this point and further tests should
be made before cutting the wire. It should be borne in mind
that in the case of high resistance faults there may be some
carry-over of the tone, in which case accurate locations may
not be practicable. Also, there is some possibililly of clearing
the fault by exposing the wire. When it seems probable that
the point of fault has been found or where some positive indi
cation of damage is visible, the supposedly dam:aged piece of
wire should be removed. Tests should then be made in both
directions with the \Vheatstone bridge or megger to determine
if the trouble has been cleared.

10.04 Open: If both conductors are open at the same point,
the fault may be located with the bicyc:le wheel ex

ploring COlI and 20-C test ::;e~t. The test set should be connected
between hoth wires and ground using terminals 3 and 4. Inter·
mittent tone should be used. The coil should be held as de
scribed in paragraph 10.02. The tone will diminish in volume
from the test set to the open and very little, if any, tone should
be heard beyond the open.

11. IDENTIFYING FAULTY WIRE
1un \\There there are two buried wires in the same trench,

they can he identified after exposure by the use of the
19-C and 20-C test sets. Terminals 3 and 5 and intermittent
tone should be used. If the fault is an open on one conductor,
the test set should be connected between the good conductor
and ground. If both conductors are open, the !let should be
connected between either or both of the conductors and ground.
If one of the C011ductors is grounded, the set should be con
nected between the faulty conductor and ground. If both con~

dUctori an grounded, or in the case of a short-eK'cuit. the 2O-C
test set should be connected between one or both conductors
and ground.

11.02 At the excavation the two pairs should be separated
about one foot and the 19-C test set held against each

pair in turn. The greater volume of tone will be heard in the
receivers when the test set is held against the pair to which
tone is connected.

u. ,4CUT AND TRY" METHOD

12.01 A fault which cannot be located by the above methods
must be located by the "cut and try" method. The wire

should be exposed and cut at the approximate 'Center of the
section in which the fault has been isolated. After the wire
has been cut, tests should be made in each direction from the
cut to determine which section contains the fault. The sec
tion containing the fault should be exposed at the: approximate
center, the wire cut and tested in both directions. These opera
tions shoul<i be repeated until the section containing the fault
hag been shortened sufficiently to allow it to be re<ldily replaced.
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49..TYPE CABLE TERMINAL

TERMINA"rlNG CONDUCTORS

2. TERMINAL BLOCKS

Fig. 1 - Coiol' Codes of P-18A782 Terminal Block +-

(White
Blue

Red

Top Posts-Tip
Bottom Posts'-Ring

White Brown
Slate White

White Qmnge

2.01 The 49-type terminals are furnished with
one P-18A782 Terminal Block (6 pair).

See Fig. 1 and 2.

2.02 The P-18A782 Terminal Block is mounted
in the first position. When additional

blocks are required, mount them in the order
shown in Fig. 2.

1.02 This section is reIssued to revise the
figures.

1. GENERAL

1.01 This section describes a new method of
arranging plastic-insulated conductors for

terminating in 49-type cable terminals. This
method will:

(a) Promote better housekeeping.

(b) Facilitate the selection of assigned cable
pairs.

(c) Simplify making conductor joints.

CONTENTS PAGE

1. GENERj~L .

2. TERMINAL BLOCKS .

3. IDENTlIFYING AND MARKING BINDER
GROUP'S 2

4. SELECTIION OF CABLE PAIR. 4

5. PREPARING AND TERMINATING
CONDUCTORS 4

6. REARRANGEMENT . 11

© American Telephone and Telegraph Company, 1964
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SECTION 631·240·206

Mount Terminal Blocks in following order:

Fig. 2 - Terminal Block Mounting Positions

2.04 If cable protection is required, remove the
P-18A782 Terminal Block and substitute a

3A2B-3 Terminal Block (3 pair). The 3A2B-3
Terminal Block replaees the F-53458 Terminal
Block. See Fig. 3.

3. IDENTIFYING AND MARKING BINDER GIROUPS

3.01 Remove the core wrapper from the sheath
opening. On color-coded cable h'aving more

than one binder group, it is necessary to identify
the group or groups containing the assigned ter
minations. Each of these groups must be marked
before removing its unit binders, so that the color
code of the groups can be determined at later
visits to the terminal. Binder groups are marked
with color-coded plastic-insulated wire or with

2.05 When mounting a terminal block, pierce
the neoprene base visible in the mounting

holes of the terminal and then work the studs of
the block into the holes. Fasten securely with the
nuts provided.

2.06 The terminal blocks are equipped with two
leads internally connected to each binding

post. The two leads are designated as either tip
or ring by colored plastic (PVC) insulat:lon.

Posts -Tip
Posts-Ring

Color Code of 3A2B·3 (F·53458)
Terminal IBlock

2A1B
Unit

4.

2.03 At seacoast or other locations where cor-
rosion due to salt atmosphere can be ex

pected, remove the P-H.A782 Terminal Block and
replace it with a 3Al·,6 Terminal Block. These
blocks are similar except that the mounting studs
of the 3Al-6 Terminal Block are made of zinc
plated steel.

..... Fig. 3

.....
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colored plastic markers. The method is illustrated
in Section 632-410-200. It is recommended that
insulated wire binder group markers be plac€:d at

ISS 4, SECTION 631·240-206

the center of the opening, which will facilitate
selecting the binder group for the assigned cable
pair. See Fig. 4 and 5.

Binder Group
Identification

Place color coded plastic
insulated wire markers. Binder Group

Identification

Fig. 4 - Placing Binder Group Identification in Cable

Page 3



SECTION 631-240-206

Place color coded plastic
insulated wire markers.

Binder Group
Identification

Fig. 5 Placing Binder Group Identification in Stub
4

4. SELECTION OF CABLE: PAIR

4.01 The selection of the cable pair or pairs to
be terminated should be done as called for

on the work authorization, which should specify
the method of identifying the pair, that is by
color code or tone.

4.02 When selecting cable pairs by color code,
use the center binder group markers for

identifying the required group. Slide the marker
to one side and then select the required cable
pair within the group.

S. PREPARING AND TERMINATING CONDUCTORS

At Loop Through Locationis

5.01 Cable Pair

(1) Cut the selected eable pair at the center of
the sheath opening.

Page 4

(2) Restore the binder group marker to the
center. See 3.01 and 4.02.

(3) Separate the cut cable pair ends from the
remaining pairs and from the center

binder group marker.

5.02 Terminal Block Leads

(1) Pair the leads for the assigned binding
post.

(2) Twist each pair separately for the in and
out connection.

(3) Loop the binding post pairs through the tie
rod clips.

(4) Cut the binding post pairs so they are of
lengths equal to the Clit cable pair ends.

See Fig. 6.

5.03 Terminate conductors as outlined in Sec
tions 632-205-204 and 632-205-205.
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5.05 Fig. 8 illustrates in and out connections
for one cable pair completed and held in

place with B Cable Ties.
Tie Rod Clip

Note: One Binding Post Pair is threaded through thEt
B Cable Tie fastened to the base.

Fig. 6 - Cutting Binding Post Pairs

The terminated pairs are then twisted to
gether. See Fig. 7.

5.04

Page 5



SECTION 631~240-206

"IN" connection twisted.

Fig. 7 - Terminated Pairs Twisted Toget~er

B Cable Ties

Fig. 8 - Completed Termination

5.06 Fig. 9 illustrates: eight cable pairs termi
nated. Note the ease of gaining access to

the unterminated cable pairs.

'-'

5.07 Fig. 10 and 11 illustrate four terminal
blocks placed with all terminal blol~k leads

joined to the assigned cable pairs. Note the
orderly housekeeping that can be achieved.
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Fig. 9 - Eight Cable Pairs Terminated

Fig. 10- Four Terminal Blocks Terminated

'age 7



SECTION 631·240-206

NOTE: The terminated pairs are folded back to gain access to the unterminated cable pairs for rearrangement.

Fig. 11 - Terminal Prepared for Rearrangement

At IAl or 181 Terminal Stub locations

5.08 Cable Pair

(1) Cut the selected cable pair at the capped
end of the opening.

(2) Restore the binder group marker to the
center. See 3.01 and 4.02.

(3) Separate the cut cable pair from the re
maining pairs and from the center binder

group marker.

'age •

5.09 Terminal Block Leads

(1) Cut off (as close to the terminal block as
feasible) one ring (or tip) lead to each

binding post. This should be done for the ini·
tial furnished terminal block and for subse
quent blocks.

(2) Twist together the remaining leads for the
assigned binding post to form a pair.

(3) Loop the binding post pair through the tie
rod clip.

(4) Match the binding post pair with the cut
cable pair and cut the pairs so they are of

equal lengths. See Fig. 12.
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ISS 4, SECTION 631·240-206

5.11 Fig. 14 illustrates three terminated cable
pairs held in place with B Cable Ties.

Fig. 14 - Completed! Termination of Three Cable Pairs

6. REARRANGEMENT

6.01 If a binding post (whose leads are joined
to a cable pair) is to be reassigned to a

new cablle pair, proceed as follows.

At Loop Through locations

(1) Ascertain the binder group color and cable
pair color for the pair to be restored.

(2) Cut off the B Wire Connectors which join
the binding post leads to this pair.

(3) Separate the cut cable pair ends from the
binding post leads.

(4) Using approximately 20 inches of piecing-
out paired wire having the same color in

sulation as the cut cable pair conductors, apply
five tight twists at the center of the paired
wires.

(5) Thread the piecing-out wires through the
center binder group marker from which

the original cable pair was removed.

(6) At each end of the opening (approximately
1 inch from the end binder group

markers), apply two turns with the piecing
out wires and the cut cable pair ends. See
Fig. 15.
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SECTION 631·240·206

NOTE: Remaining terminall blocks and terminated )
conductors are omitted for clarity.

Cable Pair End

Fig. 15 - Applying Turns to Pairs

(7) Cut the ends of the conductors to equal
lengths and then join the conductors with

B Wire Connectors as outlined in Sections
632-205-204 and 632-·205-205.

Pag_ 12

(8) Twist the joined pair for each end back
to the point of crossover. See Fig" 16.

(9) Reterminate the binding post leads to the
new cable pair in the normal manner.



ISS 1I1~, SECTION 631·240-206

Fig. 16 - Piecing Out Completed

(10) If a pieced-out cable pair is reassigned,
cut off the B Wire Connectors which join

the pi.~cing-out wires to the cable pair ends.
Remove the piecing-out wires from the center
binder group marker and then handle the cable
pair ends in the normal manner.

At 1A 1 or 181 Terminal Stub Locations

(11) Ascertain the binder group color and cable
pair color of the pair to be restored.

(12) Cut off the binding post leads only at the
B Wire Connector which joins these leads

to the old cable pair. See Fig. 17.

(13) Twist together the old cable pair conduc
tors (whose ends are cleared with the B

Wire Connectors) for a few turns and replace
in the original center binder group marker.

(Cable Pair

c([t7' \:inding:st Lead

Cut the Binding Post Lead inside
the plastic covering of the
B Wire Connector.

Fig. 17 - Cutting Binding Post lead ...

(14) Reterminate the binding post leads to the
new cable pair in the normal manner.

(15) If a cable pair ~whose ends are cleared
with B Wire Connectors) is reassigned,

cut off the connectors a,nd then terminate the
conductors in the normal manner.

Page 13
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3Al CLOSURE

DESCRIPTION AND INSTALLATION
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1. GENERAL

1.01 This section covers the description and
installation of the 3Al Closure in buried

distribution systems.

1.02 This section is revised to eliminate the
requirement that the 3Al Closure be installed

only on fireproof walls.

1.03 This closure can effectively contain any
internal fire that might devellop from fusing

LIP FOR LARGE
SEALING CLAMP
(NOT SHOWN)

KEEPER FOR SMALL
SEALING CLAMP

24- or 26-gauge conductors. Therefore, the closure
may be used to terminate 24- or 26-gauge PIC
cables up to 1 inch in dia.meter on any exterior
building wall.

1.04 Do not store or 14~ave any combustible
material inside the closure.

2. DESCRIPTION

2.01 The 3Al Closure, illus,trated in Fig. 1, consists
of a base provided with a B Cable Tie, three

grommets, and a cover. The cover has a locking
screw for securing it to the base. Two sealing
clamps and four No. 10-82 by 1I2-inch machine
screws (packaged) are provided with each closure.

2.02 Optional parts, which are not furnished with
the closure and must be ordered separately

as required, are as follows:

(a) No. 2 U-Guard-For protecting the cable
above ground level.

(b) 123AlA Station Protector-One-pair station
protector.

PACKAGE CONTAINING
4 NO. 10·32 X 1;2 IN.
R, H. MACHINE SCREWS

Filii. 1-3A1 Closure and Furnished Parts

© American Telephone and Telegraph Company. 1967
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SECTION 631 ~600~204

(c) 128A1A Station Protector-Two-pair station
protector.

3. PLACING

3.01 The 3Al Closure should be mounted as
illustrated in Fig.. 2. Note that the closure

should be placed with the top a minimum of 24
inches above ground level.

3.02 Attachments should be made as follows:

(a) Shingles or Siding - Use 2-inch No_ 14 rh
galvaniz1ed wood screws. Drill a lI8-inch

lead hole to prevent splitting of shingles or siding.

(b) Foundation or Brick - Use 1/4- by 1-inch
hammer drive anchors or equivalent.

~~411

MINIMUM
24"

MINIMUM

~ GROUND LEVEL

___,.I-._-..J....-L-__.c:

FIG. A-MOUNTED
ON FOUNDATION

FIG. B -MOUNTED ON SHINGLES,
SIDING, OR BRICK

Fig .. 2--Mounting 3A 1 Closure

Page 2



4. PREPARATION OF SHEATH OPENING

4.01 Remove the cable sheath and prepare the
tabs as follows:

(a) Place the B Paper Tape Markers on the
sheath as illustrated in Fig. 3. These

dimensions must be measured accurately. A
good houskeeping job cannot be done if the
sheath opening is too long or too short.

15"

Fig. 3-Paper Tape Marker Installed

ISS ~!, SECTION 631·600·204

(b) Remove the sheath between the inner tape
markers. Remove the inner tape markers.

(c) Prepare four tabs of approximately equal
width by making longitudinal cuts through

the polyethylene and metal layers to the edge
of the outer tape markers, as illustrated in Fig.
4. To avoid damage to the core, first tab
the polyethylene and then tab the underlying
metal layer. Remove the outer tape markers.
On the PAP sheath cable, tab only the aluminum
and the outer polyethylene covering.

Fig. 4-PreFlaring Tabs

Page 3



SECTION 6~ 1-600-204

4.02 Install a P-18E113 Inner Sheath Clamp on
cables up to 0." inch in diameter and a

P-18El15 Clamp on cables 0.7 through 1 inch in
diameter as shown in Fig. 5. Do not apply tape
over the ears of the inner sheath clamp. .Do
not substitute bondinlrJ ribbon or B Bond Clips
for inner sheath clam,p. They do· not provide
adequate mechaniccrl strength, protective
grounding, or inductil~e noise shielding.•

MARKER TAPE

INNER CLAMP

START ____

FINISH -------

TWO HALF-LAPPED LAYERS
OF VINYL TAPE

Fig. 5-lnstallation c»f Inner Sheath Clamp

5. INSTALLATION OF C:ABLE, PROTECTORS, AND
WIRES

5.01 Place the small sealing clamp through the
keeper on the base (Fig. 1). Tighten the

clamp on the cable butts and inner sheath clamps,
a!:i shown in Fig. 6. M:ake sure that the sealing
clamp screw is centered on the cable loop, as
illustrated in Fig. 6, to permit proper mounting

Page 4

of the U-Gua.rd. Tighten the sealing clamp
securely, making sure of metal-to-metaltcontact
between the inner clamps and the sealing
clamp. This ensures adequate mechanical
strength, protective grounding, and inductive
noise shielding.•

INNER SHEATH CLAMPS

SEALING Cl.AMP

Fig. 6-3A 1 Clenure in Place Without Cover and
U-Guard
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