i 1831 BUE AIZIES sapniou |

NOILVINEGAN] TYHINZD

sk iSRG 5-.¢_.'mau:u;g Sapniaug
SNOI.LOB.LQHd ONY "MW1

1 i
by
~
i
€
¥ =t
R
%2
£o
ER
o U
M
ET_U!
. X
2
o)
3 .24 Proihi : o
New England Telephone S S
‘ | & e Lo, o Nl il gl 3 3 [ e
3¢ W

e 1069
NCREE 4 Y 4




NEW ENGLAND TELEPHONE
STATION INSTALLATION HANDBOOK

FOREWORD

This handbook has been assembled for a field trial. It is intended 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.

PART1

GENERAL INFORMATION (Includes Safety and First Aid)

PART 2
I.W. AND PROTECTION (Includes Connecting Blocks, Jacks and
Plugs)
PART 3

TELEPHONE SETS (Includes Ringers, Dials, and Handsets)

PART 4
OUTSIDE 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. ts 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

Contents Page 3.02 When the doctor is called, give him the following infor-

1. General ..o iiiii i it 1 mation:

2. The WHY and HOW of First Aid ............. .1 (a) Cause and probable extent of the injury

3. Getting the Doctor or Ambulance ................ 1 (b) Location of the victim

4, Wounds and. Bleeding ..ooovvvniiniiiiiianeinniin. 1 (¢) What First Aid is being given

5. Bites and Stings ....vviiriiiiiie i, 3 d) What First Aid " ,

6. Shock (Due to Physical Injury) ..e.eeevevrenn.n. 3 (d) What First Aid supplies are available

7. Artificial Respiration .....ovveeviiiiriniinnennnenns 4 (e) Whether an ambulance is needed

8. Poisoning by Mouth ... ..ooviiiviiiiiiiiiiinan.., 7

lg. gﬁ:::s to Bones, Joints, and Muscles ............ ; 4 WOUNDS AND BLEEDING

11. T Effects of Excessive Heat 8 401 ﬁ vlysoucr;ct;gda g’rc?‘k in thedSkin Oﬁ mucousdrne_mbrax;]e.

. . ] y torce and usually extends into t

12. Il Effects of Exces_swe Cold .ooiiiviiiiii 9 underlying tissue. Control bleeding and protect wounds frorg

13, Common Emergencies ...vueeevrereeronneranneenns 9 contamination. The danger of tetanus (lockjaw) should be con-

14, Transportation ...o...ovverieniinernevarennsennnns 12 sidered in ALL WOUN[,)S' Guard against infection. (If it

15. Bell System First Aid Kits ..........covevnronnn, 16  Occurs, see Paragraph 13.12.)

402 Wounds with Severe Bleeding

1. GENERAL (a) Severe bleeding must be stopped without delay. Apply

1.01 This section is reissued to include Rescue Breathing as direct pressure on the wound, using a cloth pad or even

) the Bell 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 which is

standard for Bell System first aid instruction.

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.” '

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

2. THE WHY AND HOW OF FIRST AID

201 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.

202 First Aid training also shows how in_juries 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 Directions

(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.)
(¢) Check for other injuries and plan what to do.

(d) Obtain the services of a physician. (See next part.)

3. GETTING THE DOCTOR OR AMBULANCE

301 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.)

bare hand, if necessary. (Fig. 1)

Fig. 1—Direct Pressure on the Wound

(b) Elevate the bleeding part, if possible.

(¢) If an arm or leg is involved, and direct pressure must
be delayed or 1s not entirely effective, apply digital
pressure at pressure points. (Figs. 2 and 3)

Fig. 2——Finger Pressure on Brachial Artery

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.

© American Telephone and Telegraph Company, 1960

Printed in U. 8. A.
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SECTION 010-100-001

Fig. 3—Hand Pressure on Femoral Artery

Pressure applied just below the groin on the front inner
half of the thigh compresses the femoral artery against
the underlying pelvic bone. If considerable force is applied,
bleeding below the point of pressure will be controlled.

(d) 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 1S NECESSARY

TO RISK LOSING THE VICTIM’S LIMB IN ORDER Fig. 4—Application of Tourniquet
TO SAVE HIS LIFE. If it is to be used:
(1) Place it close above the wound, between the body 403 Neck Wounds: These are most frequently made by
and the wound. . knives, razors, and windshield glass. The large artery,
(2) Make sure that it is applied tightly enough to stop vein, or bf’th’ may be cut.
bleeding. (a) First Aid )
(3) Wrup the material tightly twice around the limb (1) Apply hand pressure both above and below the cut
if possible and tie a half knot. (See A, Fig. 4.) and continue to hold until a doctor directs that
(4) Place a short stick on the half knot and tie a pressure be released. One need not worry about get-
full knot. (See B, Fig. 4.) ting the hand in the wound in such severe cases.
(5) Twist the stick to tighten the tourniquet until the (2) A bulky compress of the cleanest material immedi-
flow of blood ceases. (See C, Fig. 4.) -'::te}llyl available to maintain pressure may be a
(6) Secure the stick in place with the loose ends of the great help.
tourniquet or another strip of cloth. (See D, Fig. 4.) . . i .
(7) A notation should always 'be made and attached 404 Minor _vv"““d' in Which Bleeding Is Not Severs
to the victim, giving the time of application and (a) First Aid
location of the tourniquet. (1) Wash your hands thoroughly with clean water
(8) DO NOT RELEASE THE TOURNIQUET ONCE and soap.

IT HAS BEEN APPLIED. IT IS URGENT THAT (2) Cleanse the injury thoroughly, using plain soap
SUCH CASES HAVE MEDICAL ATTENTION AS and boiled water cr if not available, use first aid
SOON AS POSSIBLE, antiseptic on a sterile compress.
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4.05
(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

tandage 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 victim lying on his back. Turn the
head to one side,
{(b) Raise the head and shoulders if breathing is
difficult,
(¢) 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.

Gunshot Wounds and Other Deep Wounds

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.

5. BITES AND STINGS

5.01
(a)

5.02
(a)

Animal Bites
First Aid

(1) Wash the wound thoroughly to remove all saliva.
Use a gauze compress and 2 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 may have transmitted
rabies or tetanus.

(3) Always consult a physician promptly.
Snake Bites (Poisonous)

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)

()

Symptoms

(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.

First 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.

ISS 3, SECTION 010-100-001

(3) Sterilize a knife or razor blade with a match flame,

first aid antiseptic or alcohol and make incisions.
Trr with one of them to get into the venom deposit
point. Crosscuts, about 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 cr suction cup. Continue suction for
an hour or more.

503 Snake Bites (Non-poisonous)
(a) Symptoms
(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 Stings
(a) First Aid
(1) Remove the “stinger” if still present.
(2) If possible, ice or ice water should always be
applied.
(3) Apply a paste made of baking soda and ¢old cream,
or a compress moistened with ammonia water.
(4) Avoid scratching the bite.
505 Tick Bites

. Rocky Mountain spotted fever is transmitted by tick
bites, and despite its name, 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 disengage at
once, wait half an hour, then remove all parts of it
with tweezers.
(2) Gently scrub the area thoroughly with socap and
water.

506 Spider, Scorpion and Tarantula Bites
(a) First Aid
(1) If on an extremity, apply a constricting band for
5 minutes only 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 seriously injured psrsons should be given first aid
for shock.

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 Factors which make shock worse: 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, lips,
palms.
(¢) 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 First 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 cause sweating.
(¢) Fluids: Water in small amounts, if victim is conscious,
is helpful.

7. ARTIFICIAL RESPIRATION 1

701 Rescue is usually the first step. Electric shock, inhalz-
tion of gas, and drowning are 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 inmanholes, poles and power
wires, as covered in Sections 010-100-011, 010-100-012, and
010-100-013, respectively.
Some of the important 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 expuse 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
(1) Recognize the danger of explosion,
(2y If in a building, shut off both gas and electric
supply.
(3) Ventilate the space thoroughly before attempting
rescue.
(¢) 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.)

702 General Directions

(a) START AT ONCE AND DON'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.

(¢} The mouth-to-mouth rescue breathing method is the
Bell System Standard 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 Directions (Regardless of method
used.)

(a) Begin artificial respiration immediately.

(b) A mechanical resuscitator operated by a trained per-
son should be used when available.

(c) If assistance is available, have blankets or other guit-
able material placed over and under victim.

(d) When breathing starts, keep the victim lying down and
treat for shock (Part 6).

Page 4

7.04 Mouth-to-Mouth (Rescue Breathing) hn |
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. 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 nase. (Air may be blown through the
victim's teeth, even though they may be clenched.)
The first blowiug 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. 10

(c¢) Remove your mouth, turn your head to the side, and
listen 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
Breathing. “Keep your eye on the chest wall.”
(e) If you are not getting air exchange, recheck the head
and 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
blades for the purpose of dislodging any obstructing matter
(Fig. 11). Again swcep your fingers through the victim's
mouth to remove foreign matter,

Fig. 11

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

705 Mouth-to-Mouth (Rescue Breathing) Technique for

Infants and Small Children
If foreign matter is visible in the mouth, clean it out

quickly as described previously.

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

behind, so that it juts vut (Fig. 12).

(b) Place your mouth over the child’s mouth AND nose
(Fig. 13), making a relatively leakproof seal. Breathe

into the child, using shallow puffs of air in order to prevent

damage to the child's lungs. The breathing rate should be

about 20 per minute. “Keep your eye nn the chest wall.”

Fig. 13 ol

If you meet resistance in your blowing efforts, recheck the*y
position of the jaw. If the air passages are still blocked,
the 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.
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SECTION 010-100-0C1

Fig. 17—Position of Operator

~ (¢) Take it easy! Rock forward until the arms are approxi-
mately vertical and allow the weight of the upper part
Fig. 15 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

706 Back Pressure-Arm Lift Method almost directly downward on the back. You do not need

It is possible that because of the nature of the injury much pressure. (Fig. 18.)
or other circumstances, 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, pu

.(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.)

Fig. 18—Compression Phase ,J

(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. 16—Position of Victim

(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. 19—Position for Expansion Phase
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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 chest
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—Expansion Phase

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.

802 Symptoms—These vary greatly according to the kind

and amount of poison taken and the time elapsed.

Many poisons cause no symptoms until absorbed intc the sys-

tem. Others cause burns in the mouth or abdominal pzin. There

may be nausea, vomiting, visual disturbances, convulsions,
headache, or deep sleep.

8.03 First Aid

(a) When the poison is not an acid, alkali, strychnine, or

kerosene:

(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 tea, and one
part milk of magnesia.
(b) When the poison is an acid:

(1) Dilute the poison. Quickly administer fluid (milk
and/or water).

(2) Do not induce vomiting. Neutralize with weak
atkali (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.

ISS 3, SECTION 010-100-001

(c) When the poison is an alkali:
(1) Dilute the poison. Quickly administer fluid (milk
and/or water),

2) Do not induce vqmiting. Neutralize with weak acid
(vinegar, lemoa 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 is a petroleum product such as kero-
sene, solvents or insecticides:
(1) Dilute the peoison. Quickly administer fluid (milk
and/or water).
(2) Vomiting should not be induced.

9. INJURIES TO BONES, JOINTS, AND MUSCLES

9.01 Fractures
(a) Definition—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—boune is broken into small pieces. May
be closed or open.
(b) Symptoms—Swelling, tenderness to touch, deformity,
pain on motion, discoloration, bleeding.
(e) First Aid
(1) For all fractures:
(a) Keep broken ends gquiet.
(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 Injuries: Concussion and Fracture of Skull

(a) Important: A concussion is an injury to the brain
caused by a blow to the head and may or 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 is essential to keep the victim as quiet
as possible,
(b) Symptoms—Some or all of the following may be
present :
(1) Evidence of a 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 extremities.

(6) Bleeding from the nose,
mouth.

an ear canal, or the

(¢) First Aid
(1) EXTREMELY IMPORTANT: KEEP THE VIC-
TIM LYING DOWN AND QUIET|

(2) DO NOT GIVE STIMULANTS.

(3) If his face is flushed, elevate his head slightly.

(4) If the victim is unconscious, turn his head to
one side.
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SECTION 010-100-001

(5) Loosen clothing about his neck.
(6) Merely lay a dressing on the 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 Dislocations
(a) Definitions—A dislocation is a displacement of a bone
end from the joint. The surrounding ligaments and
other soft tissue always suffer some injury.
(b) Symptoms—Swelling, tenderness to touch, deformity,
pain on motion, discoloration.
(c) First Aid
(1) Keep the aftected part quiet,
(2) Do not attempt to reposition the dislocated bone,
(3) Obtain medical attention.
(4) Treat for shock., (Paragraph 6.05)
9.05 Strains and Sprains
(a) Definitions
(1) 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.
{(b) Symptoms
(1) Strain—Pain and stiffness.
(2) Sprain—Pain, swelling, lack of use, discoloration.
(c) First Aid
(1) Strain—
(a) Rest and apply heat.
(b) Rubbing may help.
(c) In severe cases call a doctor.
(2) Sprain—
(a) Elevate the injured member and apply cold
applications,

(b) If ankle is sprained apply bandage over shoe.
Immobilize if transported.

(c) If lower extremities are involved, avoid weight
bearing.

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

10. BURNS

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

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

10.03 Degrees of Burus
(a) Skin merely reddened—(1st Degree).
(b) Skin blistered—(2nd Degree).
(c) Deeper tissue destroyed—(3rd Degree).
10.04 First Aid
(a) Thermal Burns
(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 contamina-
tion. Use lint-free material,
(¢) 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) Chemical Burns

(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 Burn Wash., (See Section 010-100-010.)

(2) Acid or alkali burn of the 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,

i1. ILL EFFECTS OF EXCESSIVE HEAT

1101 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) Symptoms—Fatigue, headache, vomiting, nausea. Tem-
perature rernains 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
| ix:l which a half teaspoonful of salt has been dis~
solved.

11.03 Heat Stroke
(a) Symptoms
(1) Usually begins with a sharp pain in the head and
dizziness, followed almost immediately by uncon~
sciousness.
(2) Skin is dry and very hot, face flushed, 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 ithe body with alcohol
or lukewarm water to reduce the body temperature
to a more tolerable level, as indicated by aipulse rate
of 110 per minute or less. Resume sponging if tempera-~
ture rises again,

(4) When victim is fully conscious give a half glass of
. water in which a half teaspoonful of salt has been
dissolyed. Provide covering according to victim’s
comfort.
11.04 Heat Cramps

(a) Symptoms—DPain in abdominal muscles or limbs follow-
ing profuse perspiration.

(b) First 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 15-minute intervals.

12. ILL EFFECTS OF EXCESSIVE COLD

12.01
(a)

(b)

12.02
(a)

®)

Frostbite: The freezing of a part of the body, usually
the nose, ears, cheeks, fingers, or toes.

Symptoms

(1) Condition may not be evident to wvictim.

(2) Feeling of intense coldness or numbness. Pain in
early stages, later subsiding.

(3) Dead white, glossy skin, later changing to yellow.

(4) Blisters may appear.

First 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 te a warm
room as soon as possible.
If the frozen part is still cold or numb, rewarm it
by immersing it in lukewarm water, or by wrapping
in blankets. 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 tocs are rewarmed, encourage the
victim to exercise them. Do not disturb blisters.

Prolonged Exposure to Cold

Symptoms

(1) General numbness.

(2) Difficulty of movement or staggering.

(3) Drowsiness or failing eyesight.

(4) Unconsciousness in advanced cases.

First Aid

(1) Give artificial respiration if breathing has stopped.

(2) Move tke victim to warm room as soon as possitle.

(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 viqtim reacts to above First Aid, give
him a hot drink and dry his body thoroughly if
water was used to rewarm him,

(5)

13. COMMON EMERGENCIES (Listed alphabetically)

13.01
(a)

(b)

13.02
(@)

Apoplexy (Stroke)

Symptoms

(1) Unconsciousness usually occurs.
(2) Loud, heavy breathing,

(3) Slow, strong pulse.

(4) Partial paralysis, indicated in an unconscious person
. I?y Jack of muscular tension if one of the extremi-
ties is moved.

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.
Appendicitis

Symptoms—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,

(b)

13.03
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First Aid
(1) Obtain medical attention without delay.
(2) Do not administer laxatives, food, or water.

(3) An ice bag placed over the painful area may help

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

Blisters
This paragraph applies only to blood blisters and

water blisters caused by pinching and chafing; see Paragraphs
10.04 and 1201 for blisters due to burns and frostbite,
respectively.

()

13.04
()

13.05
(a)

13.06
(a)

(b

—

13.07
(a)

(&)

First 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 evidence of infection.

Boils and Sties

First Aid

(1) Sties and boils in the facial region should be kept
as free as possible of all pressure. Boils in other

regions may be covered lightly with compresses satu-

rated with the following solution:

1 tablespoonful of Epsom salts
1 pint of warm water

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

alcohol.

Bruises and Contusions

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.

Convulsions in Young Children

Symptoms

(1) Muscle spasms and twitching of various degrees.

(2) Stupor or sleep may follow spasms,

First 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.

Epileptic Fits

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.

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
stimulant,
4)

When jerking has ceased, loosen clothing about
the neck, and keep the victim quiet.

or give
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13.08 Eye Injuries

(a) Types—FEye 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 that extends through the
surface of the eye into deeper tissue.
(b) First Aid
(1) Group 1 cases—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 cases—
(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 eye with a cool solution. This can
be done with an eyedropper or small bulb
syringe, if available.
(3) Group 3 cases—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 Faioting
(a) First 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) First Aid
(1) Keep the victim quiet and as comfortable as
possible.
(2) Obtain medical care at once.
13.11 Hernia (Rupture)

(a) Symptoms—A protrusion or bulge in any region of the
abdomen from the navel to the crotch.

(b) First 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) First 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 medical care as soon as possible,

13.13 Insulin Reaction

(a) Symptoms—Confused, stuporous, mentally disturbed, or

unconscious condition, with no other apparent reason
for the condition. Diabetics shiould wear a tag or carry a
readily accessible card to identify them; however, the first
aider should search for such identification only in the
presence of a witness.

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

13.14 Nosebleed

(a) First Aid

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

collar and anything tight around his neck.

(2) Apply cold packs over his nose.

(3) Pressing the nostrils together firmly for 4 or §
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 Poisoning

(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) Symptoms—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) First 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 25 parts of water may be applied
with a compress for 20-minute periods.



Fig. 21—Poison 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
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Fig. 23—Poison Sumac

of the plant, including the roots, is poisonous. The berries, A shrub or small tree which may grow 20 feet high. Distin-
when present, are white. 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

1317
(a)

Fig. 22——Poison 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.

Splinters

(a) First Aid

(1) If the splinter 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 been sterilized. Induce bleeding.

(2) Apply first aid antiseptic to the wound and cover
with clean compress.

(3) If the foreign bedy is buried deeply, or if the
wound is of considerable size, apply first aid anti-

septic and a proper dressing. Always see a doctor,

Unconsciousness—Cause Unknown

Possible Causes

(1) Asphyxia (See Part 7.)

(2) Shock (See Part 6.)

(3) Poisoning, 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 Paragraph 13.01.)

(8) Epilepsy (See Paragraph 13.07.)

(9) Insulin Reaction (See Paragraph 13.13.)

Pags 11
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(b) First Aid

nH ine 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 hitm on his abdomen,

with his head turned to one side.

(4) Send for a doctor without delay.

14. TRANSPORTATION

1401 In rendering emergency assistance in sertous 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 during 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 be lilted to safety before a check for
injuries can he 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 Js:
(a) 3-Man Hammock Carry—Victim Lying Face Up—
Supine
Step 1. All carriers kneel on the knee towards 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. I'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's bottom arm. His other arm is placed
under the victim's legs below the knees.

Note: The hands of carriers No. 1 and No. 2 should be
placed about halfway under the victim's body at
this stage. (See Fig. 26.)

Fig. 24—Hammock Carry Step 1—Position of Bearers
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Fig. 25—Hammock Carry—Showing Interlocking Grip

Fig. 26—Position of Bearers—Ready 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. 27.)
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Fig. 27—Position of Bearers—Lifting Victim to Knees

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

Step7. To lower the victim to the ground, merely reverse
the procedure,

Fig. 29—The Blanket Drag

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,

1406 Methods of Transportation

Fig. 28—Ready to Carry

1404 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
heneath the victim will serve as a drag and lessen the danger
of agmravating 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.)

(a) Litter (Stretcher)
(1) If no litter is available, one may be improvised. Use
a cot or door, or use two poles with a blanket as
shown in Fig. 30; a strong sheet, rugs, or coats may be
substituted for the blanket.

A ¢
Fig. 30—Improvised Litter

(b) Traction Blanket Lift (5 Men and Victim)
Position of victim—supine
Step 1. Pleat a standard army blanket in folds about
L 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 applying traction. (See Fig. 31.)
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Fig. 31—Placing the Blanket under the Victim

Stepd4. Nos. 2 and 3 kneel on one or both knees at the

victim’s shoulders, placing one hand ﬂag under
his shouldet blade and the other in his armpit. (See
Fig. 32)

Fig. 32—Holding Victim against the Pull of the Blanket

Step 5. 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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Fig. 33—Pulling the Blanket Through

Step6. Roll the blanket tightly at the sides until it fits
the contour of the victim’s body. (See Fig. 34.)

Fig. 34—Rolling Edges Tightly for Firm 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.)
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(c) Suspension 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--Position of Victim

Fig. 35—Blanket Fits Contour of Body

Step2. Carrier 1 kneels on one or both knees at the

victim’s head. He carefully slides his hands under

Step8. At a signal, Nos. 2, 3, 4 and 5 lean back in the mid-forearms of the victim until the upturned palms

opposite directions, using the back muscles and of his hands rest under the victim’s armpits. (See Fig. 39.)

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 prome position. (See
Fig. 36.)

Fig. 39—Position of 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.) P ‘

Fig. 36—~Bearers Lean Backward and Litter ls Placed under
Victim

Fig. 40—Poasition of Carriers

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
Fig. 37—Lowering Victim to Litter toward carrier 1 when raising the victim.
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Fig. 41—Lifting and Placing of Litter

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

14.07 Methods of Transfer
(a) These include special methods for short-distance trans-
fers, the walking assist, manual carries, transfer by
supporting devices such as stretchers and cots, and transfer
by vehicles,
It is difficult for inexperienced 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
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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.

(¢) 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.

1S. 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.

1502 General Precautions. Use of the first aid kit should be
_ in accordance with the precautions given during first
aid instruction.

15.03 Use of Contents. 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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1. GENERAL

101 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

201 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 creosols, 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

3.0l 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 are 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 as practicable, keep the legs of the panis 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 vaseline 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 cloth and
then wash well with plenty of soap and hot water,

© American Teicphona and Telegraph Corapany, 1931
Printed in U. 8. A,

{¢) 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 crecsote, 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 washed as soon as practicable.

4. FIRST AID PRACTICES

4,01 The following are first aid practices to be followed
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 eye with water. To do this, submerge
the eye in a basin of water and open and close the

eyelids.

(2) Follow (1) by dropping two or three drops of
castor oil into the eye, using a clean eye-dropper,
or by applying castor oil tc the eyve with an eye-cup.

(3) Apply an eye bandage and obtain a doctor’s services,
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FIRST AID
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1. GENERAL

1.01 This section specifies methods of rescuing an employee
working aloft when, on account of electric shock or for
any other reasor, help is required to lower him to the ground.

102 In an electric shock accident, quick rescue and 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 because
of his Inability to Jet go of the live conductor or due to his
being unconscious,

1.03 Unless it is definitely known that the cause of the dis-

ability is not electric shock or that the contact with the

electric supply conductors has been broken, it should be assumed

that all of the wires on the pole are energized with dangerous

voltages. In this event the rescuer should take precautions as

specified in these instructions to protect himself and his assist-
ants from injury due to electric shock.

1.04 In al! cases where the employee has recelved a severe
electric shock or is unconscious, have someone call a
physiclan to the location as soon as practicable without delay-
ing the rescue. If the victim is comsclous and, after recelving
first aid can safely be moved, he should be taken where he may
receive the services of a physician. In administering first aid and
transporting the victim, follow the recommendations covered in
the American Red Cross First Aid Text Book and outlined in
Section 010-100-001.

1.05 Send someone to get the truck, as soon as practicable
if it is not pear the scene of the accident, as it may
contain useful equipment or it may be nceded as an insulated
platform to effect the rescue and to transport the imjured
employee.
1.06 In electric shock cases, notify as soon as practicable,
the power company which operates the equipment in-
volved in the accident.
1.07 If the cause of the disability is not electric shock, the
rescue work may be conducted more deliberately and
without the speed which is essential in electiric shock cases.
1.08 Review this practice and also the Red Cross First Aid
Text Book at intervals so that if an accident on & pole
should occur, the rescue work will be handled effectively..

2. PLANNING THE RESCUE

201 Beifore starting the rescue, plan quickly, but carefully,
how the operation ocan best be carried out. The most
wuportant deiails to be considered are the following;

&) Probable cause of the disability (electric shock, sickness,
fainting, eic.). In an elecirvic shock case determine, if

possible, the source oi the shock and whether or not the

contact has been cleared. If the source is not apparent or if

the nature of the disability cannot be determined from the

ground, assume that the injured person has been shocked

and that the contact still exists, and use the protective

measures applying to such cases.

() Rescue materials available such as rope, rubber gloves,
pliers, tree pruner, climbers, body belt, safety strap,

ladder. (An exteasion ladder may be used, under some con-

ditions, to facilitate the removal of the victim.)

(c) Aalsxstauts to help handie rope in lowering bim from

. pole.

(d) Position of victim with respect to wires and other
attachments on pole.

(e) Method to be used in clearing contact between victim
and source of shock. (Lifting him clear, opening switch,

cutting wires, etc. If wires are 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 done.

(g) Point of attachment for rope to be used in lowering
e employee,

(h) Need for cutting wires below victim which might inter-
fere with rescue work and the lowering operations,

(i) Protection of rescuer from electric shock (if pole, rope
or other equipment is wet).

(5) Availability of truck to be used (with necessary precau-
tions) as an insulated platform, particularly under wet

conditions.

202 Employees should become generally familiar with the

types of construction used by the electric companies

that operate in the localities where rescue work may be neces-

sary so that they may be able to estimate the voltages of
different types of circuits,

3. REMOVING EMPLOYEE FROM CONTACT WITH
LIVE CIRCUIT OF LESS THAN 15000 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 available 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 cool. think clearly, and
avoid impulsive and unsafe operations, Keep in mind the fact
that wet ropes, wet wood and wet clothing are not safe insula-
tors, and severe shock can be transmitted by them.

© American Telephone and Telegraph Company, 194
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SECTION 010-100-012

302 When handling wires that may be “hot,” use only one

hand, in so far as practicable, and keep the other hand

and ofher parts of the body clear of wires, guys, suspension
strand, cabﬁ terminals or other grounded structures..

3.03 If the reaon for the h-‘lﬁh voltage being on the plant i3
evident, this contact should be removed, where prac-
ticable to do so, without handling the supply conductorg. In
some cases it may be gossible to clear the contact by throwing a
dry hand line over the telephone or supply wires and pulling
them apart or by pushing them apart with a ladder, or long dry
stick, such as a tree pruner handle or pike pole. Do not nse
greed wood or damp sticks in attempting to separate the wires
and avold standing on wet ground and in water,

304 If methods mentioned above cannot be employed and

if rubber gloves are worn, the contact between the

supply wires and telephone conductors may be opened by cut-

ing the telephone wires with pliers. A tree pruner with a dry

pull rope may also be used, preferably with rubber gloves, for
this purpose.

305 Under extreme conditions, secondary electric circuits

may be cut, provided that rubber gloves are worn while

the wires are being cut. Do not attempt to cut a primary wire,

3.06 In cutting sugrly wires or telephone wires that are

crosced with electric supply wires, take a position so

that the cut wires will not fly back or fall and injure the rescuer

or other person. Turn the face away or close your eyes while

c:ltlﬁng the wire o protect the eyes from the flash that may
follow.

4 REMOVING EMPLOYEE FROM CONTACT WITH
LIVE CIRCUIT OF MORE THAN 15000 VOLTS

4.01 If, in electric shock cases, the jinjured employee remains
in contact with either charged telephone or power wires
and, in the best bjudzment of the rescuer, the voltage involved
is greater than 15,000 volts, the rescuer should, for his own pro-
tection, secure the assistance of a qualified employee of the
power company to break the contact or open the switch, before
proceeding with the rescue. This precaution is necessary since
the rubber gloves are not designed to withstand these higher
voltages and the rescuer cannot be sure that ropes, tree pruner
handles, ladders and such equipment that might be used with
rubber gloves are always dry emough to provide the degree of
protection required.

5. ASCENDING THE POLE
5.01 Keeping in mind the plan of rescue as developed in
accordance with Part 2, proceed with the work.

5.02 The rescue rope should be a rope in good condition,

not less than 3/8 inch in size, and long enough to permit

any available assistants on the ground to lower the victim.
(A larger rope is preferable.)

503 Push a loop formed near the end of the rescue rope
under the body belt at the back so that it can con-
veniently be carried up the pole and removed when needed.

Page 2
2 Pages

504 Climb the pole on the selected side and get into proper
position to work.

505 While aloft, exercise every precaution to avoid contact

with telephone wires, suspension strand, cable guys and

other equipment, as well as contact with the body of the victim,

unless it is clearly evident that the contact with the “hot” wire
has been broken.

5.06 If necessary, in order to facilitate lowering the victim,
cut those telephone wires which would interfere, It is
assumed, of course, that no wires will be cut which, in the plan-
ning of the rescue, it was concluded would be likely to cause the
pole to fall. In cutting the telephone wires, exercise care tc
avoia dropping them on persons below. Be careful also that no
projecting ends are left whick .aight injure the victim while he
18 veing lowered.

6. REMOVING EMPLOYEE FROM CONTACT WIT!
WIRES AND LOWERING HIM

601 Pass the rescue rope over 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 some snubbing
action to assist in holding the victim's weight.

6.02 Avoid direct contact with the victim ustil 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's body under the

arms, and tie it either at the front or back with a bowline knot.

(See Section 081-310-201.) However. time should not he taken
to double the end of the rope if it delays the rescue.

6.03 If it will facilitate the rescue, pass the rope through the
D rings of the victim’s body belt and tie the rope
securely, preferably in front. If the rope is 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 w tall, If
necessary to move the employee to facilitate attaching the rope,
this may be done by pulling on his safety strap.

6.04 After the rope has been secured to the victim by either

. of the methods described in Paragraphs 6.02 and 6.03,

pull him toward the pole by means of the rope or both the rope

and the safcty strap. If help is available on the ground, these
assistants should be guided by the rescuer 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

701 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.
702 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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FIRST AID
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ON GROUND
Coutents Page 196 Notify as soon as practicable the power company which
operates the equipment involved in the mccident.
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[

5. Artificial Respiration and Other First Aid ........

). GENERAL

101 This section specifies methods of rescuing a perion
who is in contact with a live wire that is on the groucd
#r at any location other than on & pole.

102 In an electric shock accident, quick rescue and the
prompt application of artificial respiration, if normal
breathing has atopped, are extremely important. In some cases
the injured person may remain in contact with the wire because
of his inability to let go of the live conductor or due to his

being unconscious.

1.03 An attempt to rescue a person from contact with

live wire is dangerous for anyone who does not under-

stand how to proceed, because of the fact that the electric cur-

rent may be carried through the body of the victim to the

rescuer, or the live wire may come in contact with the rescaer

or other person and shock him, unless proper precautions are
taken

1.04 1f an uncounscious person is in contact with a wire and

it is not dcﬁnitcly known that the wire has been de-

energized, assume that it is a live circuit, in proceeding to clear
him from contact with the wire.

1.05 In all cases where the victim is unconsciows, call ¢
physician to the location as soon as practicable, with-

out delaving the rescue. After the victim has been removed from
the contact, apply such first aid treatment as may be necessary
in saccordance with the recommendations of the American Red
Cross First Aid Text Book and outlined in Section 010-100-001.

201 Before starting the rescue, consider guickly but care-
fully, how the oprration can best be carried out. The

most important details to be considered are anp follows:

(») Positlon of the Injured person with respect to the com-
ductor. His position will infiuence the method to be

employed in clegn'ng the contict, that is, whether to cut the

wire, pull the wire clear of the victim, roll him cff the wire

or lift him clear of the wire

{b) Presence of & nearby switch by means of which the
wire may be deenergived

(c) Rescue equipment available, such as rubber gloves,
rubber footwear, pliers, dry rope, tree pruner, long-

bandled shovel, board, dry ladder, triangular bandage,

or other non-conducting materia! that could be used for

entting or moving the wire or moving the victim,

{d) Dependable assistants.

(e) Prcobable veltage of clrcuit. (See Paragraph 4.01)

(f) Presence of bystanders. It may be necess to modify
the rescue methods so that bystanders will not be in-
jured by the energized wire while it is being handled.

202 Men handling the rescue must keep cool, think clearly

and avoid impulsive and unsafe operations. Keep in

mind the fact that wet ropes, wet wood and wet clothing are

tot good insulators and severe shocks can be transmitted by
them. Avoid standing on wet ground and in water.

2.0} FEmployees shonld become generally familiar with the

types of construction used by the electric companies

that operate in the localities where reicue worn may be neces-

sary, 10 that they may be abie to eetimute the voltages of differ
ent typen of circuite.
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SECTION 010-100-013

2. FREEING PERSON FROM CONTACT WITH LIVE
WIRE OF LESS THAN 1300 VOLTS
101 In rescuing a person who is in contact with & live wir<,
always wear rubber gloves, if available. If rubber foot-
wear is available, wear it, also.

802 If rabber gloves are avallable, with or without rubbes
footwear, proceed in accordance with one of the follow-
ing methods which are listed in their order of preference:
{1) Pull the wire clear of the victim by means of a rope, ¢
push it clear with a tree pruner, board or ladder.
(2) Cut the live wire or both sides of the victim by
means of pliers or a tree pruner, or on the remaining
side if it iz broken. In cutting the wire, close the eyes or
turn the head away so that the eyes wiil not be exposed to
the flash. Warn bystanders to keep clear so that they wili
pot be injured by the ends of the wire after it han been
cut. In many kinds of electric circuits, such as series sirees
lighting circuits, voltage may remain on the wires airer they
have been cut at one place. If practicable, and if it will not
delay the reacue operations, hold the wire down by meaus
of a bourd or tool handle before it is cut so that the wire
eads will be under countrol.
{3) Roll the victim off the wire. Observe the wire closely
30 s to avoid accidental contacts with it and prevent
the ends from hitting bystanders.

(4) Lift the victim off the wire.

303 If rubber glovas are not available, extreme care must

be exercised to avoid direct contact with the body of

the person or with the live circuit. Use one of the following

methods which are listed In their order of preference:

(1) Puil the wire clear of the victim by means of s dry

rope, provided that it appears that the wire can easily

be freed. K dry tree pruner may alsc be used in pulling the

wire or cutting it clear. Do npot under any circumsiances

use » wet rope or other wet materials that may come in
copntact with the live wire or the body of the victim.

Page 2
2 Pages

(2) I the live wire cannot be freed readily b{ pulling it
clear, slip 1 dry rope or other material under the
shoulder or other part of the victim’s body and roll him
or lift him off the wire. A dry board, ladder, or dry atick
may be used to assist in pushing the rope under his body.
(3) If tha victim’s clothing is wet, do not touch it under
any circumstances unless rubber gloves are being
worn. If his clothing is dry, it may be touched only if other
dry losulating material s not available. Before graspimy
any portion of the victim’s clothing, touch it lightly to make
stre therc is no voltage in it. Preferably stand on a dry
board or other insulsting material while in contact with the
clothing. Remember that under wet weather conditions
extreme care must be used to avoid shocks unless rubber
gloves and rubber footwear or the equivalent are used.

4 FREEING PERSON FROM CONTACT WITH LIVK
WIRE OF MORE THAN 15e0¢ VOLTS

401 If the victim is in contact with a live wire and in the
best judgment of the rescuer, the voltage is in excess of
15000 volts, the rescuer should, for his own protection, securs
the assistance of a qualified employee of the power company
to break the contact before proceeding with the rescue. This
precaution is necessary since the rubber gloves are not designed
to withstand these higher voltages and the rescuer cannot be
sure that ropes, tree pruner handles, ladders and such equip-
ment that might be used with rubber gloves are always dry
snough to provide the degree of protection required.

% ARTIFICIAL RESPIRATION AND OTHER FIRST AID

so1 If norma! breathing has stopped, apply artificial respl-
ration immediately after the rescue, Follow the methods

of a‘pplymg artificial respiration, treating burns, treating
physical shock, or giving other first aid recommended in the

American Red Cross First Ald Text 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.

1.02  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,

1.083 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.

1.04 Screwdrivers that are designed for special

purposes such as offset screwdrivers, cord
repair, ete, should be replaced when they become
worn or defective.

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, Tt is for general use with cross-
recessed head screws of the Phillips type.

TYPE B

~.Butt end and sides of
""" handle shall be smooth,

Shank shall be tight in handle

| ..~ Shank shall be straight

é:fele‘de

Fig. 1

© American Telephone and Telegraph Company, 1961
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SECTION 075-160-301

202 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.

SIZE OVER-ALL LENGTH SIZE OF SCREW
No. in. _ No.
1 7 4 and smaller
2 8 5t09
3 11 10 to 16

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 filing. 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. C, D AND E SCREWDRIVERS

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.

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 screwdriver for each size of screw.
Wherever practicable, select the I or E type
screwdriver for turning in wood screws.

SIZE  OVER-ALLLENGTHS  SIZE OF SCREW
_TYPE n._ In. No.
C 3 6-7/8 4to 6
C 6 9-7/8 5to 8
D 3 6-1/2 5to 10
E 4 8-5/16 5to12
E 5 10-1/2 14to0 18
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TYPE C TYPE D TYPE £
Butt end and sides of handle shall be smooth.

Surface
~—Blade
Thickness- 7 """ 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 4

shall correspond to the dimensions §
given in part 9, X
Bottom of blade tip shall be square o——
and unchipped.

IR

Fig. 2

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.

Center line of shank
out of fine with center

/ Width of blade tip
= line of screw.

. too large.

M. Tip slips out of stet,
- wood and slot
© . marred,

;@ =~ Tears wood around
TRl E 2 serew head,

e e e



Tip of blade straight
but not square. Rounded tip

Raises out of slot

e Tuns out of slot, wood — > Slot damaged.

= and slot marred.

Beveled tip raises
out of slot.

Broken tip concentrates
stresses in remaining
Pratny TS Slot damaged ¥ortion of the blade.

fopss ——— his may bring about
B e g;e;:age of other sida

Fig. 5

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

Tip toa thick, does
not seat properly
in slot. Tap of
screw head may
be shearad off

IS5 2, SECTION 075-160-301

Bent shank throws screw out of line, causing point to break out of hole,

4, SCREWDRIVER BIT

4.01 The screwdriver bit, illustrated in Fig. 8,

is provided for use where a considerable
number of the larger screws are to be placed or
removed and a brace is gvailable,

4.02 The sizes of screws recommended for use
with the screwdriver bit range from No. 14
through No. 18.

4.03 The blade tip of this screwdriver shall be
repointed, when required, in accordance
with Part 9 of this Section,

43, in. 1
Screwdriver Bit

Fig. 8

5. OFFSET SCREWDRIVER

5.01 The offset screwdriver, illustrated in

Fig. 9, has either 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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SECTION 075-160-301

screwdrivers are determined by the angle for‘med
by the face of the blade and the handle (Fig. 9
illustrates a 90° offset screwdriver)-

OFFSET SCREWORIVER

/H’ond!e or Shonk

A o _ ’
E#Blade Blade —

Fig. 9

6. USING SCREWDRIVERS

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 sizes of screws where
such holes are not already available. An auto-
matic drill or a hand drill equipped with twist
drills has been found satisfactory for this work.

SIZE OF WOOD SCREW

SIZE OF
HARD WOOD *SOFT WOOD DRILL POINT
No. 6 1/16 Inch
No. 6 No. 8to No. 10 3/32 Inch
No. 8to No. 10 No. 12 to No. 14 1/8 Inch
No. 12 to No. 18 No. 18 11/64 Inch

* Use this table for outside attachments.

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 squarely
against bottom of slot.

Do not let corner of blade
project beyond end of slot.

Page 4

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 the head 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.

6.04 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.

6.05 When using an offset screwdriver, 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
space to apply the pressure directly over the
screw it should be applied to the handle as near
as possible to the serew head.

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.

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
screw. ‘



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.

(¢) 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), (¢)
or (d) are found to exist or if the condition
of the serewdriver is such that there is any doubt
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ag to its serviceability, it should be marked
defective and exchanged at once for one in good
condition in accordance with the established
routine.

8. STORING SCREWDRIVERS

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 shelves 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, D 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 object to be filed. A flat surface should be
sought as this can be used as a guide in deter-
mining whether the file is being pushed
straight across the object.

(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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(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

SCREWDRIVER POINT DIMENSIONS

SLOT TO BE USED

Fig. 11 TYPE SIZE  THICKNESS  WIDTH AS GAUGE
C 3in. 025in. 8/16in. No. 4 Wood
Screw

Place the file parallel with the flat surface and . . , \
at a slight angle (approximately 20 to 30 C 6in. .028in. 8/16in. No. 5 Machine

degrees) to the center line of the surface to be . . L Screw

filed. Grasp the file securely so that it can be D 38in.  .029in. 1/4 in. No. 5 Wood
easily steadied and its movement controlled at Screw

all times. Move the file forward and parallel E 4in. .03lin. 1/4 in. No. 6 Wood
to the flat surface, applying sufficient pressure Screw

for the teeth to grasp the metal. The pressure E &in, .043in., 7/16in. No. 14 Galv.
ghould be evenly distributed and maintained Wood Screw
throughout the forward stroke. On the return Screwdriver

stroke, the file should be held slightly above Bit .043in. 3/8 in. No. 14 Galv.
the surface being filed in order not to dull the Wood Screw

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. 13

9.02 Never use an emery wheel for repointing a
screwdriver blade. Heat generated by its
Fig. 12 use may destroy the blade temper.
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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 necessary to hold small objects 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 he
struck if the screwdriver slips. This can usually
be accomplished by placing the object against
some supporting surface—avold holding small
objects in the palm of the hand,

Page 7
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B AUTOMATIC DRILL

CHUCK BODY [CYLINDER

CHUCK SLLEEVE

MAGAZINE
LOCKING NUT

t—MAGAZINE

éDRILL POINTS

OIL HOLE

i
} l?

Fig. 1 — B Automatic Drill

1.00 INTRODUCTION 3.00 OPERATION
This section tells how to use and take care 3.01 To remove a drill point from magazine:
of B Automatic Drill, Specification AT-7137
(Fig. 1). 1. Loosen magazine locking nut, allowing
magazines to slide down cylinder.
2.00 GENERAL 2. Remove desired drill point.
2.01 The B Automatic Drill is a push-type drill. 3. Slide magazine to its original position and
It is used with drill peints suitable for tighten locking nut.
drilling small holes in light metal or wood. The
handle serves as a magazine for ten drill points. 3.02 To insert drill point:
2.02 Drill points furnished with the B Auto- 1. CGrasp cylinder of the drill in palm of hand
matic Drill are listed in Table A. with thumb against back of chuck sleeve.
2.03 Drill points of other sizes may be ordered 2. Slide chuck sleeve forward past end of
separately. chuck body.
TABLE A
DRILL POINTS
Quantity Size Intended Remarks
Use
2 17167 wood | Straight-fiuted 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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3.03

4.00

Ingsert drill point in chuck and release
chuck body.

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

PRECAUTIONARY MEASURES

Observe the following precautions lo
prevent accidents, and damage to tools
or materials.

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

5.01

ISS 1, SECTION 080-115-101

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

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

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

Hold drill at right angle to surface being
drilled.
MAINTENANCE

Keep the automatic drill well lubricated
with light-weight lubricating oil, applied

through the cylinder oil hole.

5.02

The automatic drill should operate freely
without bind or excessive play in parts.

Page 3
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BELL SYSTEM PRACTICES
Plant Series

SECTION 080-120-101
Issue 1, May, 1959
AT&TCo Standard

GROUNDING PORTABLE ELECTRIC POWER TOOLS

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 toocl 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-

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. 8. A,
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SECTION 080-120-101

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 dc¢) 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

401 The adapters shown in Fig. 1 permit con-
nections when the outlet receptacle is not
the same type as the plug.

402 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

Note: 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 18-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 where
conductors of a larger size are required, such
as 1/2-itnch 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.

STANDARD TO
CROWFOOT

CROWFOQOQT TO
PARALLEL

STANDARD TO
PARALLEL

Fig. 1 — Adapters
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Y
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\/—CROWFOOT RECEPTACLE

STANDARD-TO-CROWFOQT ADAPTER

STANDARD PLUG AND CORD

KHAPED GROUNDING BL.ADE

Fig. 2 — Standard-to-crowfoot Adapter

2- CONDUCTOR
RECEPTACLE

STANDARD-TO =
PARALLEL ADAPTER

‘@; 7

C EXTENSION

CORD AND PLUG TO
ELECTRIC TOOL

i

Fig. 3 —Typical Cord Make-up

5.00 METHOD OF GROUNDING
3-wire Grounding-type Receptacles

501 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:

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

e 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).

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

- 2-CONDUCTOR
UNGROUNDED RECEPTACLE

STATION GROUND CLAMP

{ 14-GAUGE GROUND WIRE

STANDARD-TO-PARALLEL
ADAPTER

COLD WATER PIPE

STANDARD PLUG AND TOOL CORD

Fig. 4 — Ungrounded 2-conductor Receptacle
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5.03

NEUTRAL TERMINAL

(SILVER  TO WHITE WIRE)

NEUTRAL (WIDE)

HOT (NARROW)
EQUIPMENT GROUND
U SLOT

BLACK WIRE

EQUIPMENT GROUNDING
TERMINAL (GREEN) CON-
NECTED TO MOUNTING
BRACKET (Nu CONNECTION
REQUIRED (F OUTLEY 1S
MOUNTED IN GROUNDED BOX)

(SILVER)

HOT TERMINAL (BRASS)
(OPPOSITE NEUTRAL TERMINAL)

—— HOT BLADE (BRASS)

WHITE WIRE
GREEN WIRE

NEUTRAL HLADE

GROUND (NG BLADE WITH
GREEN HEX TERMINAL

EXAMPLE OF CORD-CONNECTED

EQUIPMERT TG BE GROUNDED

F!l

BLACK AND
.

WHITE WIRES
(TO EQUIPNMENT
TERMINALS)

GREEN WIRE
(TO HOUSING)

Fig. 5 —Wiring of 125-valt Standard Plug and Receptacle

The B and C grounding cords are used to
ground power tools at 2-wire receptacles.

The B grounding cord is a 15-foot,
18-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 c¢lip on one end and a
standard-to-parallel adapter on the other
(see Fig. 7).

Page 4

Fig. 6 — B Grounding Cord

2-wire Receptacles — (Grounded Qutlet 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
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2+-CONDUCTOR GROUNDED
RECEPTACLE

ADAPTER PIGTAIL
STANDARD -TQ ~
PARALLEL ADAPTER

STANDARD PLUG PLATE
AND CORD

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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BELL SYSTEM PRACTICES
Plant Series

SECTION 081-710-200
Issue 4, June 1968
AT&TCo Standard

INSULATING GLOVES
LEATHER PROTECTORS, FABRIC LINERS AND GLOVE BAG
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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 eleetric
shock, and the precautions to be followed in their
use. Information on Leather Protector Gloves,
Fabrie 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 OF INSULATING GLOVES

2.01 All types of insulating gloves are of the

gauntlet type and are made in four sizes:
9-1/2, 10, 11, «aud 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, #are 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.4

2.03 B Insulating Gloves, have been superseded

by C and E 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 Gloves, 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. #These
Gloves have been superseded by the E Insulating
Gloves.4

2.05 D Insulating 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.4

2.06 #E Insulating Gloves, while electrically
identical to the B and C Insulating Gloves

€ American Telephone and Telegraph Company, 1968

Printed in U.S.A.
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DISTANCE
IN INCHES
IS SIZE

14 IN.
APPROX.

Fig. 1—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.4

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 they be worn as a substitute for
work gloves.

Page 2

3.02 B and C Leather Protector Gloves are of

the gauntlet type. The over-all length is
about 13 inches and the cuff is about 4-1/2 inches
wide. Fig. 2, a C Leather Protector Glove,
illustrates these dimensions,

13 IN.
APPROX,

Fig. 2—Leather Protector Glove

3.03 B Leather Protector (Gloves are made of 3

to 3-1/2 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 9-1/2 and 19,
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).

10-3/4 IN.
APPROX.

Fig. 3—Fabric Liner Glove

4.02 C Fabric Liner Gloves are available in size
7 for insulating glove sizes 9-1/2 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

5.00 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 liner of polyethylene. A zipper
is provided for opening 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 closure. 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 electrie 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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Fig. 4—B Glove Bag

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 under the company’s established
routine. Workmen and storekeepers shall see
that insulating gloves are returned for periodic
electrical tests in accordance 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

(¢) 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. 4

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.

(¢) 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,
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OPERATION 3

OPERATION 2

Fig. 5—Air Test Operations 1-2-3

8.02 If any puncture exists, 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 bheen 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), KS8-7860 Petroleum Spirits, or
KS-19578 L1 Cleaner (Trichloroethane). Do not
use an excessive amount of the cleaning fluid
znd do not wipe over "Return for Test” date.
This cleaning shall be done in a well-ventilated
location, as these materials are either
flammable or their vapors constitute a health
hazard. As soon as each glove has been
cleaned, it should be wiped 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
petroleum spirits, which have a much higher
flash point. KS-19578 1.1 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.

()  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 ecarried 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 bhecause 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 GLOVES 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

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

11.04 All insulating gloves, before being returned

to the Western Electric Company or other
authorized agent, shall be given 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 OF 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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1. GENERAL

1.01  This gection covers the description, maintenance,

and inspection of B 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 consclidate 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.

1.05 Tool holsters used in conjunction with body
belts are covered in Section 081-720-111.

2. PRECAUTIONS

2.01  Body beits and safety straps must be worn
when working aloft on:

(a) Poles {including stepped poles)

{b) Ladders placed on suspension strand
(¢) Truck ladder platforms

{d) Ladder platforms

(e) Aerial platforms

{f) Pole platforms

{g) Aerial lift baskets

{h) Cable car.

2.02  When climbing or working aloft, never fasten

an uncoiled handline directly to a belt or to
tools hanging from a belt. Use either the B
Handline Carrier (Section 081-720-111) or the method
described in 2.03. Both of these methods allow
the handline to pull free of the workman if it is
caught on an obstruction or by a passing vehicle,

2.03 If the body belt is not equipped with a B

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.

2.05 Never use the D-rings of a body belt for

anyithing other than their intended
purpose, engaging the snap hooks of the safety
strap. Foreign objects allached to D-rings may
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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 climber gaffs.

2.09 Never place or store body belts near sources
of extreme heat such as:

(a) Steam pipes

(b) Radiators

(¢) 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 2-1/2 pounds for size 318
to about 3-1/4 pounds for size 428,
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CIRCULAR
TYPE
CIRCULAR’ DEE RING
TYPE

DEEVRING

KEEPER
TOOL. LOOPS

Fig. 1—B Body Belt (Right)

3.02 The circular-type D-ring minimizes 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 &-inch wide body section is made
of a single piece of leather, folded to form a cushion
with rolled 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
\

CIRCULAR
TYPE
DEE RING

WRENCH
KEEPER
TAPE THONG SINGLE
HOLSTER
{FOR PLIERS)

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 used 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 4-1/2 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 intervals or more
often if the belt has frequently been wet from
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rain or perspiration, or has been in 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, 1t should be removed
fiom 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
gasoline or petroleum products because they will
cause the leather to hecome dry.

{(b) Rinse the sponge in clear water and squeeze

partly dry. Work up a thick lather using a
neutral soap, such as castile or white toilet soap
(free from alkali).

(¢) Thoroughly 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
s0ap.

(e) Work the saddle soap lather well into all
parts of the belt and place it in 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

beit 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, even 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 soft 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.

(¢) Never store or place body belts near radiators,

stoves, 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 (5.09)
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

(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.

(¢} 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, ete, 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
indistinet portion of the ironed crease along
the belt edge.



" 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.
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(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 Jeather of the thickness used in Bell

Systern standard body belts iz 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 BELTS

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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1. GENERAL

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, E, and F Body Belts and to
consolidate information relating to fabric body belts
and safety straps. The following practices are
replaced by this section:

SECTION TITLE

081-721-011 C Body Belt—Description

081-721-200 Fabric Safety Straps—Use

081-721-300 Nylon Body Belts—Inspection and
Maintenance

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 locationsg of the Dee
rings and order a belt of the size that comes nearest
to this dimension. Body belt sizes are in inches

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.

2.02 The C Body Belt is equipped with drop

forged circular type 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 nylon 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.

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 thal the belt buckle is on
the left side of the wearer. When ordering
combination holsters for vrse with the belt, specify
either “Left” or "Right” type.

D BODY BELT

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 Dec rings. The
backing is cushioned with chrome tanned leather
for the comfort of the wearer. Leather tool loops,
a wrench keeper, a tape thong, and accommodations
for a combination holster are provided.
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small Dee rings for use with suspenders or waist
belt. The E Body Belt is illustrated in Fig. 3.

Fig. 1—C Body Belt

2.05 The six-ply strap has adeqguate 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, 26, and 28. The D
Body Belt (Right) is illustrated in Fig. 2.

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. 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 Fig. 4—F Body Belt
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D SAFETY STRAP

2.08 The D Safety Strap ig 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 1-1/2” from 36" to 61-1/2".

Fig. 5—D 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 DBefore 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 ftrucks, 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 above 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. These 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 workman shall never secure himself

with a safety strap that is placed around
a pole, strand, or other support in such a
manner thal 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 using the D, E, or F Body
Belts. The D, E, and F bells may be readily
identified by a metal instruction plate as shown
in Fig. 6.

£TV STRAD Afr

E USED ON ()
NG !

Fig. 6—Instruction Plate for D, 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 with wires, strand, crossarm
braces, guys, and other attachments, or by
crossarms, guard arms, cable cars, ete, 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.

(¢) Never use 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 sec that the safety strap does
not catch on pole steps, and other attachments
when elimbing poles.

(f) When climbing past another workman who

has his safety strap in place around the
pole, exercise care Lo 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 f{ire 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. Ingage the snap
hook in the other Dee ring.

402 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.

(¢) When working from an extension ladder
under conditions not covered above, a safety
strap should not be used.

1SS 1, SECTION 081-721-101

Fig. 7—Method of Using Safety 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 I 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
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Fig. 8—Method of Using Safety Strap When Working
From Aerial Platform

method shown is not to be used with any
body belt other thaen 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. If 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.

406 The D, E, or F Body Belt should be used
at B-type cross-connecting terminals as shown

in Fig. 12.

5. INSPECTION AND MAINTENANCE

5.01 FKach employee, when receiving a safety
strap or body belt and at least once a week
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Fig. 9—Method of Using D, E, or F Body Belt With
Safety Strap on Self-Supporting Cable

thereafter, should inspect the strap so he may
detect any fault that may have developed.

5.02 FEach 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 condition 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.
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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.

EYE FOR SECURING £
SAFETY STRAP

o 2
THIS ‘METHOD CAN Bf USED
WITH THE D, E, OR F BODY
BELTS ONLY.

Fig. 11—Method of Using D, E, or F Body Belt With
Safety Strap in TELSTA Aerial Lift

{b) Broken, cut, or torn outer fibers or nicks,

EYE FOR SECURING PR
SAFETY STRAP punctures, ete, that would affect the strength

of the strap. The edges of the strap should be
inspected carefully.

SERVI-LIFT BASKET o '
(¢) Loose, broken, or missing rivets, or rivets

with excessive wear.
Fig. 10—Location of Eyes for Securing Safety Strap
in Baskets of SKYWORKER and SERVI-LIFT (d) Broken or badly worn steel guard on ends
Aerial Lifts 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,

THIS  METHOD AN B
BE USED WITH THE D, E,OR ¥
BODY' BELTS ONLY.

Fig. 12—Method of Using D, 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.

Page 8
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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 shcould 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 ecrushed sufficiently to
affect its strength.

(¢) 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, (:81-730-010, 081-730-100,
081-730-300 and 081-730-600 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 adjustable
climber was known as the C Climber. This was

Leg Iron

L L™ or YR (Left or Right)
stamped under Ring Loop
(See Note)

Fig. 1—E Climber

© American Telephone and Telegraph Company, 1965 I
Printed in U.S.A. Page
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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 gafl raised 1/8 inch for better
ground clearance when stepping off a pole. The
E Climber, Fig. 1, which supersedes the D

Offset ]

Fig. 2—Stirrup Offset “Right”

Page 2

Climber is changed to use two set serews 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
gafl 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 Adjustable 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 Fig. 2; if the offset is to left, it is a left climber.

SLEEVES

2.03 Sleeves-used with adjustable climbers can

be adjusted in increments of 1/4 inch.
They are available in two lengths. The longer
sleeve used with the C and D Climbers has been



superseded by one that can be adjusted to 21-1/2
inches. 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

Fasteners

| Loyng-

Adjustment Range
14-3/4" to 18-1/2"

(Supyer‘s‘ed‘edk

~ Adjustment Range
16-1/2"t0 0"

ISS 1, SECTION 081-730-101

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 sufficiently tight fit of these parts.

Adjustment
Range Marking

, hAydjustmeyrivt Range
C17-3/8" 10 21-1/2"

Fig. 3 —Sleeves for Adjustable 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

Felt Climber Pad

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.

C Climber »Pkad‘

Fig. 4 — Pads

STRAPS

2.05 C Climber Foot Straps, Fig. 5, are used

on the stirrup rings of adjustable 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.

Page 4

,Somp Ring .

Fig. 5—~C Climber Foot Strap Installed
on Right Climber



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.

i Sleeve Strap Loop

-+ B Climber Strap

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 precautions 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

IsS 1, SECTION 081-730-101

body belts when stored in the same compart-
ments with climbers.

(b) Use climbers adjusted to correct size,
Part 4.

(¢) Do not bend leg irons. If discomfort ex-
ists, use cushion type pads.

C Gaff Guard |

L

Fig. 7 —C Gaff Guard Installed

(d) NEVER WEAR 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.

Page 5



SECTION 081-730-101

(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, ete.

(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 projecting 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 Foot Straps as 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 leg when buckled.
Place sleeve on climber, step on stirrup and ad-
just sleeve to position that is most comfortable.
Place one of the set screws to hold the sleeve in

Page 6

place and put climber 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.

B Climber Strap:
Tongue to Back

by _‘ B Climber Strap

"B Climber Pad
(Right)

Sleeve Fasteners

Fig. 9 —Right Climber on Leg



Climbers should be adjusted 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 shall 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 fest,
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.

503 The important conditions to look for when
inspecting climbers are as follows:

(a) Fractured gaff or hairline crack.
(b) Loose gaff.

(¢) 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 layer of fabric
or with cuts or enlarged buckle holes that
would affect the strength.

(1) Broken
buckle.

defective strap

or otherwise

1SS 1, SECTION 081-730-101

(m) Broken or otherwise defective clip on foot
strap.

(n) Broken or loose rivets on straps or pads.
(o) 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.

\‘ [ \
/‘»\ nner Surface v
\\ /W 0uter Rounded Surface
“ P (See Fig. 11)
\..@ Ridge

Fig. 10 — Gaff Profile and Point

(b) Rounded contour of outer surfaces.

I
‘Rounded contour of)
Quter Surfaces

Fig. 11 —Outer 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 gaft.

“‘\\\

o

Straps omitted 0 I_L.v“H[» \
for ¢larity vl [,!:‘,:3“'\

Fig. 12 --Dull Gaff

(b) Ineffective penetration due to ridge not
being straight.

Force of le /

Lever arm /
relatively long //7

g }

/ Straps omltted

(4
! // for clarity

'I_]’ & Small resisting \ /3
Bl power \/

Even'a very smal|

hump tends to produca

4 prying oction simitar
0 that obtalned witha
crowbor.

Fig. 13— Ridge Not Straight

6. TESTING CLIMBER GAFES

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

Page 8

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.

Fig. 14 — Jobbing Gaff in Pole



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

Paint of entranc

ISs 1, SECTION 081-730-101

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.

. A gaff, which is correctly shaped and is

sharp, will cut into the pole and hold in a
distance 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.

£
e o

End of cut on

pole surfaceJ’ "

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 through 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 surface (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.

Cutting Edg’\es

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 clogging 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 edge around to the tip as in-
dicated in Figs. 18 and 19.

Page 10

Fig.

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 attempt to
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.

IS5 1, SECTION 081-730-101

(¢) About every six months instead of dress-

ing with saddle soap 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.

B. RETURNING CLIMBERS FOR MACHINE
SHARPENING

8.01 When climber gaffs need sharpening and

the desired sharpness cannot be obtained
by honing as described in Part 7, the craftsman
shall exchange them 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 — Gaff Sharpened to Minimum Llength
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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:
e C clip terminal insulator
e D clip terminal insulator
s Warning Marker, Form E-5190
o Protection for 300-type connectors
(a) KS-16576, List 5 designation plate
(b) K8-16576, List 6 designation plate
(¢) P-16E564 heat coil cap (red)
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 doing any work
on these circuits.

3. SPECIAL SAFEGUARDING 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 authorization is required
to establish SSM.

3.02 Special Safeguarding Measures are pri-
marily used on services invelving National

L, Security.
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[ 4. WORK ORDERS

4.0 The speecial 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 PROTECTION i

BINDING POST INSULATORS PROTECTOR GUARD DEVICES
TERMINALS DISTRIBUTING FRAMES

SN SHERWOOD 3% B 15-50 IB'E 4073
TRAMS. v

g;TUEEDE/I_Z BY AR g;’;KNO‘ - - NO.

o ran FrELD

BLACE AND DR REMOVE $MECIAL SERVICE PROTECTION AT LOCATIONS LISTED.
ACE AhO oR ! AL BERYICE RRDTECTION

FOR INFORMATION CALL 742 '_,8_/63

cABLE AR we TEANINAL LOCATIONS p;ﬁ'ﬁ‘:::’;n
|27 | 228 E_310 STYLES X
W £ 437 KHARMON AV X

)1 N /3R #2 carot Ro x

\ . é 121 R g8 " ” X

( ! 5 R 54 ” ” X

s S c—— |
R e < e L
1=

- - e

i [

WORK
COMPLETED BY e DATE O.K. NGO,

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.

(¢} 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
or series circuits.
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Fig. 2 — Who Turned Off the Lights
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(g) Remote control, signaling, metering, data
circuits, and alarm circuits for fire, police,
burglar, and watchman.

(h)

Special facilities for defense or major
disaster.

(i) Civil air defense warning network.
(j) Power company remote control circuits.
(k)

(I) PBX battery and generator supply for

hospitals, police, and fire department or
agencies who perform emergency service for
the general public.

Airway communication circuits.

5. HOW TO AVOID DIFFICULTIES!

e Obtain authorization before working on a
special circuit.

s Use SSP and/or SSM when required.

o Use hand test set with capacitor in line
(monitor) when first going across a pair.

o Do not short terminals when trying to locate
a pair (Fig. 2).

e Exercise care to avoid accidental contact
with other lines.

s Obtain authorization before removing any
SSP and/or SSM.

6. PROTECTIVE DEVICES

6.01  Common protective devices used on special
service circuits are shown in Fig. 38

through 18,

6.02 Indicator KS-6660 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

Fig. 4 — Indicator K5-16847

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.

e 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 TA fuses installed in L-type fuse cham-
bers.

¢ The E binding post caps, Fig. &, are for use
on 49-type cable terminals.



Fig. 6 — Binding Post Cap C

Fig. 7 — Binding Post Cap D

Fig. 8 — Binding Post Cap E

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

Fig. 10 — Binding Post Cap G

¢ The H binding post caps, Fig. 11, are for
use on 31l-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 CB0 protected-type
frames.

Fig. 12 — Guard Protector 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.

e No. 1 insulators, Fig. 13, are for use on
binding posts having 3/8-inch hexagonal
nuts, and on 7T fuses.

o No. 2 insulators, Fig. 18, are for use on bind-
ing posts having 7/16-inch hexagonal nuts,
and on TA fuses.
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NO. I NO. 2 NO, 3 NO. 6

Fig. 13 — Binding Post Insulators

e No. 3 insulators, Fig. 13, fit the screw bind-
ing posts of BD, BE, BF, and BG cable ter-
minals,

e 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 use 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.

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.

e No. 5 insulators, Fig. 14, are 5/8 inch in
length and are also used on terminal strips.

e No. 7 insulators, Fig. 14, are for use on cable
conductor terminating lugs of the C- and
E-type protector mountings.
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6.08 The B coil spring insulator (MD) is a

fiber insulator designed for use on the
70-type connecting block (Fig. 15). When in-
stalled, one B insulator will protect two coil
springs, “Tip and Ring,” that are mounted on
the face or station side of this block. This insu-
lator has a red enamel finish.

Fig. 15 — B Coil Spring Insulator {MD)

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. This insulator may be cut with
diagonal pliers to fit all clip-type connecting
blocks.

Fig. 16 — B Clip Termina! Insvlator

[ 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.

Fig. 17 — C Clip Terminal Insulator



6.11
Fig. 18, and is designed for identification
and mechanical protection of two terminals on
66H-type connecting blocks. This insulator is
approximately 7/8-inch long with closed ends.

Fig. 18 — D Clip Terminal Insulator

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

444 A test jacks.

Fig. 19 — 12A Guard
6.13  The 12B guard, Fig. 20, is the same as 12A
guard with-addition of a locking screw for
maximum security.

Fig. 20 — 12B Guard

The D clip terminal insulator is red plastic, 1 6.14

A

1S5 4, SECTION 460-110-100

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 joined by B wire connec-
tors.

Fig. 21 — Warning Marker Form E-5190 -
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*6.15 The KS-16576, List 5 designation plate,

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 — K5-16576, 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 — KS5-16576, List 6 Designation Plafe

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.
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Fig. 26

Slip the KS-6660 indicator over end of wire, as Fig. 28

shown in Fig, 26. Split-ring feature of KS-16847

indicator permits placing or removing indicator

oh terminated wires. SSP used with 42A connecting block,

Fig. 27 Fig. 29

S8P used in N-type cable terminals, wiring ter-
minals, or fuscless protected terminal blocks. SSP used with 44A connecting 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. e |

Fig. 31 Fig. 33
C clip terminal insulators installed on 66G-type B coil spring insulators (MD) installed on 70-
connecting block. 1 type connecting block.
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Fig. 34
Fig. 36

D binding post caps installed in L-Type fuse

chamber. Indicator wused with station protector 123A1A.

The 150A cover (shown cut away) gives added
security.

Fig. 35 Fig. 37
No. 8 binding post insulators installed in BD-type
E binding post caps and indicators used with cable terminal. Remember — S8P is required at
49A cable terminal. both ends of cross-connecting wires.
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Fig. 38 Fig. 40

A 30-type connecting block with SSP. C50 type frame with KS8-14539 guard and ter-
minal punching insulators. Protect each special
circuit appearing on frame. Place SSP on each
end of jumper wire.

Fig. 39

Typical terminal strip with SSP. Terminal
punching insulators shown here are No. 4 (short)
and No. 5.
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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 K8-16576, 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.

1.06 Cartons of disconnected apparatus left on
customer’s premises for pickup should be
sealed.

2.00 DISCONNECTION OF EQUIPMENT

2.01  All equipment 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 apparatus.

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 returned
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 Set
8499A |
8499 R499R 201, 211
21800A 202, 300, 5300
21800 21800B 500
21800C 500
RM 649708
RM 649508 RM 649945 500 Wall Set
None reqd 400 Key Sets
RM 643522 RM 649722 500 Key Sets
RM 649610 600
RM 649600 | py 649620 | (Call Director)
RM 649611 601
RM 649601 | £y 640621 | (Call Director)
700
RM 649530 None reqd (PRINCESS Set)
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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. The 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 leave these bags
on the customer’s premises 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 the connectors cannot mar
other parts of the set.

Caution: Tape should not be used to tie
mounting cords (particularly Call Director)
in coils. Tape stains the jacket and results
in costly repairs.

e 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,
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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 carton 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,

e 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.)

e Spade tips and stay hooks should be so po-
sitioned that they will not mar or scratch
the handset or housing during transit.

s 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.

’éf@” Under no circumstances shall connect-

A ing blocks, plugs, jacks, screws, or other

D N . .
miscellaneous items be placed in car-
tons or bags with telephone instruments.
These items should be transported
separately.
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STATION AND PBX PROTECTION
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1. GENERAL

1.01  Ingeneral, this section covers the requirements

for protection of subscriber stations including
coin telephones at indoor or outdoor locations and
general requirements for protecting PBX circuits.

1.02 This section replaces Section 638-210-011,
Issue 1, and 465-310-201, Issue 2, which are
canceled.

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
1o 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

©

effectively grounded to a multigrounded neutral or
to an extensive water (metallic pipe) system.

1.06 Cable, wire, strand, ete, that is subject to
disturbances by lightning or possible contact

or induction from electric circuits in excess of 300

volts are called exposed cable, wire, or circuits.

1.07 Cable, wire, strand, ete, that are not subject

to disturbances by lightning or electric circuits
in excess of 300 volts are called unexposed cable,
wire, or circuits.

1.08 In nonlightning areas the exposure status
of cable or wire is 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.

1.09 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. FUSELESS STATION PROTECTION AND REQUIREMENTS
(AERIAL OR BLOCK CABLE)

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.8.A.
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2.02 The fuseless protectors should be installed

when single pair drop wire is used at stations
served by open or multiple wire when the protector
can be grounded as 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.

(¢) 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.

(¢} 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.

Nate: 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 area 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 REQUIREMENTS

3.01  When the grounding requirements or bridling
requirements outlined in 2.02 or 2.03 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 26-gauge
wire must be placed at the junction point 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,
RINGING FEEDERS, AND BATTERY FEEDER CIRCUITS)

5.01 When 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.

(¢) The terminating facilities shall be equipped
with heat coils and carbon blocks.

5.02  When 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 Fuseless 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) Where asingle battery feeder pair is extended

from a metal sheath cable, the fuseless-type
protector or protected terminal is all the protection
required.

(¢) 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) When multiple drop wire is extended from
a cable terminal and terminates on 116- or

1SS 1, 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 pairs are

extended from NH-type terminals (without
metal housing) or 1A4A-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
Oor more pairs.

5.07 Exposed PBX lines (central olfice trunks,

tie trunks, off-premises extensions, 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.
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6. STATIONS REQUIRING SPECIAL PROTECTIVE
MEASURES

6.01 Special protective 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.

(¢) 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 between 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.
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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 station on a
pole having a power vertical ground wire
for lightning protection unless the ground
wire is connected to a multigrounded
neutral.

(¢) Stations on Metlal Poles:

Caution: Do not install stations on metal
poles that support power circuits (open
wire or in conduit) of 300 volts or more
unless the pole is grounded to a multigrounded
neutral or a metallic cold water pipe.

(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.



BELL SYSTEM PRACTICES ADDENDUM 460-100-101
Plant Series Issue 1, February 1969
AT&TCo Standard

STATION PROTECTORS
IDENTIFICATION AND SELECTION

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. DESCRIPTION OF PROTECTOR MOUNTINGS AND
ASSOCIATED EQUIPMENT

The following change applies to Part 3 of the
section.

(a) Fig. 9—Revised

Fig. 9—90A Bracket

© American Telephone and Telegraph Company, 1969 Page 1
Printed in U.S.A 1 Page






BELL SYSTEM PRACTICES
Plant Series

SECTION 460-100-101
Issue 1, October 1967
AT&TCo Standard

STATION PROTECTORS
IDENTIFICATION AND SELECTION

CONTENTS PAGE
1. GENERAL . . . . . . . . . . . 1 1.03 The station protectors covered in this section
are the fuseless and fused type. The fuseless
2. DESCRIPTION OF STATION PROTECTORS . 1 protector contains protector units having three mil

3. DESCRIPTION OF PROTECTOR MOUNTINGS

AND ASSOCIATED EQUIPMENT . . . . 4
4. MANUFACTURE DISCONTINUED ce 6
1. GENERAL

1.01 This section covers the description and use
of station protectors.

1.02 This section replaces Section 638-215-100
which is canceled.

air gaps.
2. DESCRIPTION OF STATION PROTECTORS

2.01 Table A lists the various types of protectors
and their use.

2.02 The 123A1A Protector consists of a base of
insulating material containing three binding
posts and two 2B1A 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 PROTECTOR INDOOR OUTDOOR
Fuseless 123A1A X 1
128A1A-2 X 1
98AA x2
106CA x2
116C X
117B X
Fused 106C 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.
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2BI1A
PROTECTOR UNIT

PRESSURE
SPRING

SLIDING
HOLDER

FUSIBLE
SPACER

GROUND
TERMINAL

PROTECTOR
BLOCKS

GROUND
TERMINAL

Fig. 1—123A1A Protector

2.04 The 128A1A-2 Protector consists of a base
of insulating material containing five binding
posts and four 2B1A Protector Units (Fig. 2).

2.05 The 128A1A-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
2A1A 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 muitiple drop wire extended from metal
sheath cables.

2.08 The 117B Protector is a molded terminal

block containing twelve binding posts, twelve
2A1A Protector Units, and two binding posts for

Page 2

PROTECTOR
GROUND TERMINAL

2BIA PROTECTOR UNIT

Fig. 2—128A1A-2 Protector

GROUND
TERMINAL

SIGNALING
GROUND
TERMINAL

MOUNTING
HOLE

2AIA
SIGNALING MOUNTING PROTECTOR
GROUND TERMINAL HOLE UNIT

Fig. 3—116C Protector



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.

MOUNTING HOLE

SIGNALING
GROUND
TERMINAL

2A1A PROTECTOR
UNITS

PROTECTOR AND
SIGNALING
GROUND
TERMINAL

MOUNTING HOLE

Fig. 4—1178B Protector

1SS 1, SECTION 460-100-101

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.

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).

PRONGED WASHER,

p-375290 GROUND TERMINAL

1214 ADAPTER

NO. 26 PROTECTOR
BLOCK

NO. 27 PROTECTOR
BLOCK

CAP, P-375462

~

213A CONNECTOR

BINDING POST
NUT, P-139469

BINDING POST
FUSE WASHER, P-247894

Fig. 5—98AA Protector

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 2A1A Protector
Units (Fig 6).

2.13 The 106C Protector provides protection

against high voltage and abnormal current
for one pair of wires at subscriber’s premises.
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PRONGED WASHER
P-375290

GROUND TERMINAL

BINDING POST NUT
P-139469

(CARBON BLOCK
ASSEMBLY)

11C BB FUSE

BINDING POST NUT
P-139469

=

Fig. 6—106C Protector

2.14 The 106CA Protector is a 106C Protector

converted for fuseless operation by strapping
out the 11CBB Fuses with No. 213A Connectors
(Fig. 7). The 213A Connector is placed with the
pilot hole toward the station end of the protector.

PRONGED

WASHER
GROUND '
TERMINAL P-375290

(GROUND)

o

2A1A
PROTECTOR
UNLIT (CARBONM
BLOCK

ASSEMBLY)

213A

CONNECTOR— T

]
i

11C BB FUSE

BINDING POST ‘g : :
NUTS, P-139489 B &

Fig. 7—106CA Protector

Page 4

2.15 The 106CA Protector provides protection

against high voltage and abnormal current
for one pair of wires served from grounded metal
sheath cables. It is not to be used at stations
served by open wire.

2.16 The 1293C Protector consists of a 106C
Protector mounted in a 93C Protector
Mounting,

2.17 The 1293C Protector is used where fused
protection for one pair of wires is required
and it is necessary to install the protector outdoors.

218 The 1293CA Protector consists of a 106CA
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 MOUNTINGS 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 123A1A
Protector on an acceptable metallic cold
water pipe by means of a station ground clamp.



3.03 The 90A Bracket is a formed metal bracket
(Fig. 9).

Fig. 9—90A Bracket

3.04 The 90A Bracket is used to mount a 128A1A-2
Protector on an acceptable metallic cold
water pipe by means of a station ground clamp.

3.05 The 150A Cover consists of gray semiflexible
insulating material (Fig. 10).

PRESS COVER DOWNWARD
ENGAGING COVEa LUGS
UNDER PROTECTOR BASE

123 A1A PROTECTOR

PLACE COVER OVER
PROTECTOR AND WIRES

CABLE CLAMP

Fig. 10—150A Cover

3.06 The 150A Cover snaps over a 123A1A or

128A1A-2 Protector. It is intended as a
protective covering for outdoor installation, or
indoor installation when a protective covering is
required.

ISS 1, SECTION 460-100-101

3.07 The 305A2 Protector Mounting consists of a

metal base and a removable metal cover. It
is provided with two screws for fastening the
protector to the metal base (Fig. 11).

SCREW, P-43A297

"GROMMET, P-375420

Fig. 11 —305A2 Protector Mounting

3.08 The 305A2 Protector Mounting is intended
to house the 123A1A or 128A1A-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).

SCREW, P-43A298

R AR A

GROMMET, P-376420

Fig. 12—93C Protector Mounting
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3.10 The 93C Protector Mounting is intended to
house the 98AA, 106C, 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 DISCONTINUED
4.01 The following protectors are no longer

manufactured: 98A, 109A, 1114, 1164, 116B,
117A, 1093A, and 1093C.
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Fig. 13—46A Shield
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INSTALLATION AND INSPECTION
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1. GENERAL

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 fuseless

type.

1.06 When installing a fuseless 123A1A or 128A1A-2
Protector, if possible, use a T2A 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
60 300 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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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 T2A 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.

(¢) 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 indoors 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 PROTECTORS—GENERAL

Caution: Before connecting the protector
ground wire, test the power company ground
rod, ground wire, cabinet, meter box, elc,
with a B Voltage 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

3.03 All screws and fasteners shall be of sufficient

length to mount securely. The 080 Division
of the Plant Series Practices containsg information
concerning the various types of screws, anchors,
ete, required to install the protectors.

3.04 The size ground wire required for single or
multiple installation of protectors is listed
in Table B.

When the initial protector ground wire
is installed, it should be of sufficient
size to provide protection for any
future protectors installed (Table B).

TABLE B — GROUND WIRE CAPACITY

GROUND WIRE NO. OF PROTECTED CIRCUITS
SIZE FUSELESS FUSED
No. 14 1 3
No. 12 2 6
No. 10 6 T
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.

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 backboard are listed
in Table C.

TABLE C — PROTECTOR CAPACITY OF BACKHOARDS
TYPE TYPE
NO. PROTECTOR BACKBOARD
1 or 2 123 or 128 79
3 to 10 123 or 128 81
1 98 or 106 79
2tobh 98 or 106 81
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4, INSTALLING PROTECTORS—FUSELESS protector into place, making sure the notched
portion of the bracket is under the pronged
4.01 The 123A1A Protector preferably should be washer of the protector ground terminal.
installed directly on an acceptable metallic
cold water pipe by means of a 72A Bracket and a (¢) Place the mounting screw furnished with
B Station Ground Wire Clamp. The 72A Bracket the 72A Bracket in the bottom mounting
is illustrated in Fig. 1. hole of the 123A1A Protector and into the

threaded hole of the bracket. Tighten the
mounting screw, ground terminal 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 128A1A-2

Protector.

Fig. 1—72A Bracket

4.02 To install the 72A Bracket on the 123A1A
Protector proceed as follows:

(a) Place a B Station Ground Wire Clamp through
the slots in the 72A Bracket (Fig. 2).

T2A BRACKET

B GROUND
WIRE CLAMP

. . . NOTE:
Fig. 2———!? Station Ground Wire Clamp Through Slots £ 'STATION GROUND WIRE CLAMP NOT SHOWN
in 72A Bracket FORM E-30(38 OMITTED FOR CLARITY,

(b) Attach the ground wire clamp to an acceptable
cold water pipe in the usual manner. Remove Fig. 3—123A1A Protector Installed on a Metallic
the screw from the 72A Bracket and slide the Water Pipe
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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.

Page 4

Fig. 4—123A1A Protector

4.04 The 128A1A-2 Protector preferably should

be installed directly on an acceptable metallic
cold water pipe by means of a 30A Bracket and a
B Station Ground Wire Clamp. Fig. 5 illustrates
the 90A Bracket.

Fig. 5—90A Bracket



4.05 The 90A Bracket is installed on the 128A1A-2

Protector as outlined in 4.02. Fig. 6 illustrates
a 128A1A-2 Protector installed on a metallic cold
water pipe using a 90A Bracket.

4.06 Fig. 7 illustrates a typical installation when
the 128A1A-2 Protector cannot be installed
on an acceptable metallic cold water pipe.

iSS 1, SECTION 460-100-200

128 AlIA-2
PROTECTOR

GROUND CLAMP
(SEE TABLE C}

GROUND
TERMINAL

90A BRACKET

Fig. 6-—128A1A-2 Protector Installed on a Metallic
Water Pipe

Fig. 7—128A1A-2 Protector
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4.07 The 116C Protector is for outdoor mounting.

It is shown served 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—116C Protector

4,08 The 117B Protector (Fig. 9) is for indoor

installation. Drop wire is terminated on
the protector in the same 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—117B Protector

4.09 To protect the 123A1A or 128A1A-2 Protectors
at outside installation, a 150A Cover 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.



4

:PRESS COVER DOWNWARD
ENGAGING COVER LUGS
UNDER PROTECTOR BASE

“s~ ,L p e

123A1A PROTECTOR

" " PLACE COVER OVER .
. PROTECTOR AND WIRES

\CABLE CLAMP

Fig. 10—Installation of 150A Cover

4.10 When 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 123A1A or 128A1A-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, 106C,
and 106CA Protectors are shown in Fig. 12,
13, and 14, respectively.
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GROUND WIRE

STATION WIRE

HCBB
FUSE
GROUND
TERMINAL
DROP WIRE

Fig. 13—106C Protector

Page 8

STATION WIRE

/GROUND WIRE

_— w-—m\

GROUND
TERMINAL

213A
CONNECTOR
2BIA
PROTECTOR
UNIT .

DROP WIRE

Fig. 14— 106CA Protector

5.02 The 93C Protector Mounting is used to house

the 98- or 106-type protector at outdoor
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. 15 illustrates a fused
protector installed in a 93C Protector Mounting.
The protector is coded 1293C Protector.

503 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 provided 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.
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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 buried closure and at the
subscriber’s location. The 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 123A1A or 128A1A-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.

Fig. 15—1293C Protector

GROUND
TERMINAL

CAPTIVE
SCREW

46A SHIELD

Fig. 16—Installation of 46A Shield
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6.04 Install the 123A1A or 128A1A-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.

/INNER JACKET

REMOVE OUTER SHEATH

ALUMINUM TAPE WOUND
TIGHTLY ON ITSELF ABOUT
2 TURNS

L 3

\INNER JACKET

WRAP ALUMINUM TAPE

INNER JACKET

NO. 264-30489-38
T AND B LUG-IT

vemsl b

PLACE LUG-IT

CONDUCTORS

Fig. 17—Placing Lug-It

Page 10

6.05 The Lug-It can be installed on underground
wire as outlined in 6.04 and Fig. 17.

6.06 Fig. 18 illustrates the Lug-It installed on a
123A1A Protector.

7. INSTALLING PROTECTORS—PBX

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.

GROUND

TERMINAL 123ALA
PROTECTOR
MOUNTED ON
BUILDING

NO. 264-30489-38

T AND B LUG-IT

NO. IZ WITH 128A
NO. i4 WITH 123A
GROUND WIRE 8 SERVICE WIRE

NO. 3 CLAMP

H. |‘w
gg'afe cuwpvl—/“ﬂ ””ﬂ @ ‘

S GROUND GUARD ¥

3% {F MORE MECHANICAL PROTECTION IS REQUIRED
USE NO.OU CABLE GUARD.

Fig. 18—Service Wire on Protector



7.02 At a main frame, No. 7T5A Heat Coils should

be used for each conductor of a battery
feeder group. Strap the pairs on the PBX side
of the frame.

7.03 Fig. 19 illustrates the 123A1A Protector
equipped with 60-type fuses by means of a
94A Protector Mounting.

Fig. 19-—94A Protector Mounting and 60-Type Fuses

7.04 Fig. 20 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.

ISS 1, SECTION 460-100-200

4 STRAPS

e
NO. 944
PROTECTOR
MOUNTING o
rc? @ © d @ NO. 60E FUSES
NO. 60E FUSES L
/ GROUND WIRE
N {SEE NOTE)
— ‘
©\WE e O & ©
GROUND =
TERMINAL 3
‘“l |* 123414
N PROTECTOR
GROUND
& TERMINAL
BATTERY FEEDERS »
NOTE:
AT MULTIPLE INSTALLATIONS FOR SIZE
5 OF GROUND WIRE SEE TABLE B.

Fig. 20—Fuseless Protectors and 60-Type Fuses—Multiple
Pairs

7.05 The 97TA Protector Mounting is used to house

the 123A1A 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.

97A PROTECTOR
Y MOUNTING
| _— 1094A PROTECTOR

T MOUNTING PLATE

GROUND TERMINAL

/

94A PROTECTOR
MOUNTING

[~ 60-TYPE FUSE

123 TYPE
] PROTECTOR
\J ....................... e .__/
~ DROP WIRE

STATION GROQUND WIRE

Fig. 21—Fuseless Protectors and 60-Type Fuses—Outdoor
Installation
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7.06 Fig. 22 illustrates a typical installation of 7.07 When sneak current (60-type fuses) protection

60-type fuses where no protector is required. is required for pairs terminated on 1A4A-
116-, or 117-type protectors, 14A Fuse Holders are
required. Fig. 23 illustrates the 14A Fuse Holder.

STATION WIRE
2 l ) . .
Note: 60-type fuses cannot be installed in
Z_ 1 pole-mounted NH-type terminals.

@ & 7.08 Fig. 8 illustrates a 116C Protector equipped
with 14A Fuse Holders and 60-type fuses.

60~TYPE FUSE

7.09 Fig. 24 illustrates two battery feeder pairs

terminated at a 117-type protector equipped
with 14A Fuse Holders and 60-type fuses. Strap
@:D) @) the pairs on the PBX side of the fuses.

DROP WIRE

2 94A PROTECTOR
MOUNTING

NOTE:
1094A CONSISTS OF TWO 94A,0NE 97A MOUNTING, AND TWO 60-TYPE FUSES,

Fig. 22—1094A Protector With 60-Type Fuses

8O0-TYPE
FUSE

Fig. 23—14A Fuse Holder Fig. 24—117-Type Protector Strapped for Battery
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7.10 If it is necessary to strap the conductors

at the binding posts, remove the 2AIl1A
Protector Units associated with each conductor
and install 2A1D Protector Units (Dummy). Mount
a fused-type protector and terminate the multiple

STATION WIRE\

94A PROTECTOR
MOUNTING

= | 60-TYPE FUSE

:GROUND WIRE

g I =

- T | GROUND
® 1] TERMINAL

9 ® g1~ 11-TYPE FUSE

le——106C PROTECTOR

DROP WIRE

S
Q@

Fig. 25—94A Protector Mounting with Fused Protector

ISS 1, SECTION 460-100-200

conductors on the line side of the protectors. Use.
two 11CBB Fuses, one for the tip and one for the
ring conductors (Fig. 25 and 26). On disconnects,
replace the 2A1D Protector Units with 2AI1A
Protector Units.

STATION WIRE

GROUND WIRE
B |
r

™~ GROUND
B TERMINAL

CROP WIRE

Fig. 26—Drop Wire Bridged at Protector
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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 11CBB Fuse is
required for each side of the circuit.

Page 14
14 Pages

STATION WIRE\ GROUND TERMINAL

GROUND WIRE
(SEE NOTE) f]

STRAP

NOTE:
AT MULTIPLE INSTALLATIONS FOR SIZE OF GROUND WIRES SEE TABLE B.

Fig. 27—Bridging Four Pairs at Fused Protectors
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1. GENERAL

1.01  This section covers the selection of protector
and signaling grounds and the installation
of ground-connecting apparatus.

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 service ground shall be
interconnected. The method of
interconnecting these facilities is
outlined in Part 5.

Page 2

1.04 On visits to previously installed stations,

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. L.

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 water 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 power
ground.

1.06 When the interior metallic cold water pipe

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.

1.07 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
aportionofits plantoperating withouta 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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FUSELESS
“.... PROTECTOR

|

GROUND WIRE
(SEE NOTE)

METALLIC
WATER PIPE

NOTE:

AT MULTIPLE INSTALLATIONS FOR SIZE OF GROUND
WIRE SEE TABLE A. FORM E-3013B OMITTED FOR CLARITY

Fig. 2—Ground 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. PRECAUTIONS

2.01 Before connecting the protector ground wire,
test the power company ground rod, ground
wire, cabinet, meter box, ete, 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

2.03

To prevent damage to copper pipe or tubing,
place the B Ground Clamp on fittings only.

Do not spiral the ground wire around the
pipe.

—

o GROUND
L WIRE

Y METALLIC v

WATER PIPE

i T ———

Fig. 3—Ground Wire Run—Fused Protector
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2.04 Do not attach ground wires to the interior
of any service entrance box, fuse box, meter
hox, ete.

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.

2.07 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 PROTECTOR 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 — GROUND WIRE CAPACITY!

NO. OF PROTECTED CIRCUITS
SIZE
FUSELESS FUSED
No. 14 1
No. 12
No. 10
No. 6 7 or More 8 or More

Note 1: The ground wire between protectors
shall be the same size ag 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.

3.0 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 123A1A Protector

attached to a metallic cold water pipe by
means of a B Station Ground Clamp and a T2A
Bracket. This arrangement should be the first
choice of grounding to an acceptable metallic cold
water pipe.

3.06 The 128A1A-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

Al — MGN System on acceptable metallic water pipe

A2 — MGN System on ground rod

B1 — 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 POWER
PIPE CONDITION

WHAT TO DO FOR PROPER
PROTECTOR GROUNDING

Acceptable metallic water Al or Bl

pipe (at least 10 feet in
moist soil)

A2 or B2

CorD

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)

Metallic interior water A2
piping not acceptable be-
cause of plastic entrance,
insulating joints, ete.

B2

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.

9 or 10

11 or
12

CorD

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).

13

No metallic water pipe or A2
not possible to connect to
metallic water pipe

B2

CorD

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).

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.

Page 5
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G123 TYPE

. PROTECTOR

NOTE:
B STATION GROUND WIRE CLAMP NOT SHOWN

FORM E-30138 OMITTED FOR CLARITY,

Fig. 4—Protector Mounting—72A Bracket

Page 6

PROTECTOR GROUND
72A BRACKET
MOUNTED ON METALLIC

WATER PIPE

POWER GROUND

Fig. 5—Protector Ground—72A Bracket

TO PROTECTOR
SERVICE CONDUIT

GROUND CLAMP
f (SEE TABLE C)

ARMORED
OR BARE
GROUND WIRE

WIRE CONNECTOR
(SEE TABLE D)

Fig. 6—Power Grounded to Acceptable Water System
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TO TO
POWER PROTECTOR

METALLIC
WATER
PIPE

| AT LEAST 10 FEET
//‘ ™™ IN MOIST EARTH

/- GROUND CLAMP -
{SEE TABLE C)

NO. &
- GROUND WIRE

GROUND CLAMP
-“"‘w (SEE TABLE c)

o POWER GROUND ROD
. NOTE:

FORM E-30!38 OMITTED
FOR CLARITY :

Fig. 7—Grounding to Metallic Water System —Power
on Ground Rod at Premises

TO
PROTECTOR

METALLIC
WATER PIPE

AT LEAST 10 FEET ...
IN MOIST EARTH

Tnote: SRR e
. IF POWER NOT GROUNDED SEE5.03. FORM
E-30/38_OM|TTED FOR CLARITY. . -

Fig. 8—Grounding to Metallic Water System-—Power
if Any Not Grounded at Premises
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C‘)I'O
10 POWER
PROTECTOR INTERIOR
UNACCEPTABLE :
WATER PIPE of

INSULATING JOINT
OR SECTION OF
INSULATING PIPE

WIRE CONNECTOR
(SEE TABLE D)

NO. 6
GROUND WIRE

gy S GROUND CLAMP
(W (SEE TABLE C)
POWER GROUND ROD

NOTE:

- FORM E-30i3B OMITTED
FOR CLARITY

Fig. 9—MGN Power Grounded to Ground Rod— —VUnacceptable
Interior Water System
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NOTE:

FORM E-30138 OMITTED
FOR CLARITY

SERVICE CONDUIT

TO PROTECTOR

MGN

POWER -
- GROUND
Y e CLAMP
[ 1 (SEE TABLE C)

7

i A

T SERVICE ﬁ
‘ENTRANC
ARMORED SWITCH.B
OR BARE

GROUND WIRE

Suseman

WIRE CONNECTOR
(SEE TABLE D)

NO. &
GROUND

POWER .
GROUND ROD © 1 )
'NOT AGCESSIBLE =

Fig. 10—MGN Power Grounded to Inaccessible Ground
Rod-—Unacceptable Interior Water System

ISS 1, SECTION 460-100-201
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TO POWER

TO
OTHER THAN PROTECTOR
MGN

Fig. 11—Power Other Than MGN Grounded to Ground Rod—Unacceptable
Interior Water Pipe
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SERVICE CONDUIT

TO
PROTECTOR

WER
OTHER THAN
MGN

GROUND CLAMP
(SEE TABLE C)

4% W O\ - w

NO. &
GROUND WIRE

1
ARMORED : PR RN B L
OR BARE g A
GROUND WIRE™" £e£73 WIRE CONNECTOR {SEE TABLE D)

Fig. 12 — Power Other Than MGN Grounded to
Inaccessible Ground Rod — Unacceptable.
Interior Water Pipe

Page 11
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TO
PROTECTOR

GROUND

CLAM
{SEE TABLE

Fig. 13— Power Not Grounded on Premises —
Unacceptable Interior Water Pipe

TO MGN T0
POWER PROTECTOR

TR LRI, o o P g

 GROUND CLAMP.
(SEE TABLE C14_

Fig. 14 — MGN Power Grounded to Ground Rod —
No Water Pipe — Connection to Pipe Not
Possible

Page 12
Reissued April 1968
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TO PROTECTOR

SERVICE CONDUIT

GROUND
CLAMP
(SEE TABLE C)

a
X [ ]
CTTGERVIGE :
I ENTRANCE .
HE A H: BOX. - ]
ARMORED '
3 1
OR BARE / PLE N --'w:qu
GROUND WIRE § &

WIRE CONNECTOR (SEE TABLE*D)

U1 .’\_,)\ R

Fig. 15—MGN Power Grounded to Inaccessible Ground

Rod—No Water Pipe-—Connection to Pipe
Not Possible
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TO POWER TO
OTHER THAN PROTECTOR
MGN

gl-o-t-m“u“a“w-.k LT, YW S NN ST ATV PPN %‘me T YTY! FAPWITRErYs

" GROUND GLAMP
(SEE TABLE C)

" GROUND CLAMP
{{(BEE TABLE C) -

i AT LEAST & FEET

Fig. 16—Power Other Than MGN Grounded to Ground Rod—No Water Pipe—
Connection to Water Pipe Not Possible

SERVICE CONDUIT

TO
PROTECTOR

POWER
OTHER THAN

MGN GROUND CL.AMP

(SEE TABLE C)

: NO. &
/GROUND WIRE

ARMORED [

OR BARE AWEmm e

GROUND WIRE
WIRE CONNECTOR (SEE TABLE D)

RN S Seyerom gt
,,."’: R

4 GROUND CLAMP |
| (SEE TABLE C)

Fig. 17—Power Other Than MGN Grounded to inaccessible Ground Rod—
No Water Pipe—Connection to Pipe Not Possible
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TO
PROTECTOR

METALLIC STRUCTURE

Fig. 18-—Grounding To Best Available Ground—Power Ground
Rod, etc Not 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 STATION GROUND CLAMPS

4.01 The hardware used to terminate station
ground wire is listed in Table C and D. The

method of installing these 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. 21—E Connector

Page 16

Fig. 22—AT-7796X Connector

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. 23).

1 APPROX 6 IN.
TO FASTENER

Fig. 23-—Typical Ground Clamp Installation

4,04 Where insulating joints are found (usually

at meters, pumps, valves, ete), the ground
clamp should' be installed at a point where the
insulating joint will not break continuity to ground.
Where pumps, meters, etec, 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

GROUND CLAMPS

CONDUCTOR
SIZE

SERVICE PIPE INTERIOR
OR ABOVEGROUND
SIZE (IN)

SERVICE PIPE OR
GROUND ROD (BURIED)
SIZE (IN.)

T2A or 90A Bracket
with B Station
Ground Clamp Size
6-3/4

3/8 through 1-3/4

T2A or 90A Bracket
with B Station
Ground Clamp Size
12-1/2

1-7/8 through 3

Station Ground
Clamp Size 6-3/4

No. 14,12, or 10

3/8 through 1-3/4

3/8 through 1-3/4

B Station Ground
Clamp Size 12-1/2

No. 14,12, 0r 10

1-7/8 through 3

1-7/8 through 3

B Ground Clamp

No.8,6,0or4

1/2 through 1

1/2 through 1

L Ground Clamp

Small opening No. 6
Large opening No. 4
through 1/0

3/8 through 3

TABLE D — WIRE CONNECTORS

GROUND CLAMPS

WIRE CONNECTOR

SIZE

CONDUCTOR

Size 1

E Connector

No. 14 through 4

Size 2

E Connector

No. 4 through

1/0 and 8 through
4 armored bare wire

AT-7796X Connector
Size 6

No. 14 through 6

AT-7796X Connector
Size 4

No. 8 through 4

AT-7T796X Connector
Size 2

No. 6 through 2

Page 17
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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, etec.

406 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 Form 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 AND 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 exists 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 metallic 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 connected to separate ground
rods, bond the two rods together as shown in
Fig. 11 and 12.

Page 18

Fig. 24—E-30138 Form

E-3031B FORM ATTACHED TO SCREW

ALTERNATE METHOD

Fig. 25—E-3013B Form Atached to B Station Ground
Wire Clamp
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Fig. 26—Effects Of Bonding
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5.03 The customer’s telephone 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, ete, 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 SIGNALING GROUND

6.01 When selecting the signaling ground, the

protector ground may be used. 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 INSTALLING GROUND RODS

Caution: Avoid personal injury by protecting
eyes and hands when 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-floor basements.

(¢) 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 Near Wall

Fig. 28—Ground Rod Installation Near Pole



(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 8 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 tampered 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 times 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 requiring
ground 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
protectors together. No more than 3 ground
rods need be placed. Place station ground wire
from each ground rod as shown in Fig. 29,

ISS 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).

NéTE:
AT MULTIPLE INSTALLATIONS
EOR SIZE OF GROUND WIRE

i ,”\w’
. NOT LESS ™' o
i, THAN & FT.
o w \l S : .

gy Y

W

Fig. 29—Three Ground Rods
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BELL SYSTEM PRACTICES SECTION 461-200-100
Plant Series lssue 1, November 1967
AT&TCo Standard

INSIDE WIRE AND CABLE

SELECTION
1. GENERAL , 2. SELECTION
1.01 This section contains information formerly (a) Ordering Guide
covered in Section 461-200-180, Issue 7,
which is hereby canceled. Inside Wire
1.02 This section describes the selection of inside Cordage, Flat, 4 Conductor, KS5-7144

wire and cable, which has been changed to:
Wire, Block, E (Type*)
* Include B and D Station Wire.
Wire, Cross-Connecting, ¥ (Type*)
* Include F and G Cross-Connecting Wire.
' Wire, Cross-Connecting, G (Color *) (Type*)

¢ Include C Drop Wire. .
Wire, Drop,C
* Delete Jacketed and GS Station Wire and . I
E Drop Wire now being rated MD. Wire, Ground, No. (Gauge*)
® Delete D Cross-Connecting Wire now being Wire, Station, B (Color®)
rated MD.
Wire, Station, D (Color*)
* Delete ABAM and ABMM Cable. Infor- . .
mation is provided in Section 632-084-101. Wire, Station, SK

1.03 In selecting wire or cable, the following Inside Cable
should be considered:

Cable, Wiring, Inside, D, No. (Pair*)
s Type and gauge of wire or cable to meet

the specific job requirements. Cable, Wiring, Inside, E
* Number of conductors necessary for service *Include desired type, color, gauge, and/or
and providing an economical allowance for pair from Table A or F.

future requirements. .
(b) Inside Wire

* [.ocation of terminal, protector, connecting (1) Code, type, gauge, color, and use are

bl.ock, telephone set, conduit facilities pro- found in Table A.
vided, etc.
(2) D Station Wire is intended for general
» Customer satisfaction with appearance and nse in station wiring as a replacement for
routing of wire and cable. JKT and GS Station Wire.

e Tt is smaller in diameter and more flexible
than JKT or GS, and the plastic jacket

Do not use privately owned wire or has improved f'rictional propgrties per-
cable systems without the approval mitting placement without the aid of lubri-
of a supervisor. cants.

© American Telephone and Telegraph Company, 1967
Printed in U.S.A. Page 1
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TABLE A
SELECTION OF WIRE
COLOR o usE .
CLASS OF |
@ SERVICE | ng
g - a CIRCUITS g9 REMARKS
s/ & |28 |32 zy
CODE o = § g v z o I o - |
OF we | 2 |20z |elzz]> = | 2o o
WIRE @ slg|z2|Z|Q |z 2215 o0 m | Use for all interior station wiring includ-
(NOTE) " NEALAER N =3 x %o z 5|25 | 0Z| ing ducts and all conduits.
5 Slgle| 812 I 1221212 121231251 Muy be run outside on wall of building
b m z 5 E E e F g z 3 ; 5 E : 3 for short runs between terminal and pro-
“iolala §g ; m =I1E”|S 2| tector, protector and station, extension
> | 9 i ; 8| station, or bell where the wire run on
=T 1= ac r building extends outdoors.
D Quad 22 ¢ Lo RN . ' NENED *
Adhesive-backed wire. Use where im-
Station B 2 Pair 26 I I I possible or impracticable to use D sta-
3 I - tion wire.
SK Pair 20 . ® Shielded Wire
Single 14 . . Ground Wire Capacity
Single 12 * t e Size Protectors
No. |  Fused Fuselesst
Ground Single 10 hd t1e 14 1t03 1 N
12 4to6 or 2
. 10 7 or more 3to6
Single 6 * U i é Any number Any number
Single B * ° . Used outdoors, in freezing rooms, fac-
E Pair 2123 . . tories, and for short runs in homes or
Block "
Triple . *leleje el o offices.
Pair ° Use for all indoor cross-connections be-
F Triple 24 See Table D N * tween incoming cables and station equip-
Cross-Conn 2 Pair hd ment. (Do not use in central office
3 Pair T e distributing frame.)
G Single . 0‘, . . Use .for cmss—connections. in qutfioor
22 . terminals. (Do not use in building.)
Cross-Conn Pair . - Use violet for battery and white for
1] ground.
C Drop Pair 1815 . A May be substituted for E block wire.
KS-T144 —
Flat Cordage Quad 18 e *loxfox * Use under rugs and carpets.

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
wire be placed for use as signal ground only.

not recommended that No. 12, 10, or § gauge

001-00Z-19% NOILDIS



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

CONDUCTOR IDENTIFICATION

(4)

(5)

ISS 1, SECTION 461-200-100

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.

Ground wire is a single conductor in-
sulated wire.

No. 6 ground wire is used to make ground
connections 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 connections primarily in sta-
tion wiring.

COLOR
CIRCUIT
TYPE
NO. e RING

1 Green Red
Quad

2 Black Yellow
(3) B Station Wire is for use in areas where

it is impossible or impracticable to use

D Station Wire and standard fasteners due to
construetion of building.

An adhesive-backed 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, and 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.

(6) E Block Wire is used in block distribution

and in ring runs on buildings.

It may also

be used inside factories, 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

Table C.

identification.

TABLE C

E BLOCK WIRE

Refer to

CONDUCTOR IDENTIFICATION

TYPE

RIDGE TRACER

DOUBLE

SINGLE

PLAIN

Single

Double

Triple
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SECTION 461-200-100

(7) F Cross-Connecting Wire is used for all

indoor ecross-connection applications be-
tween incoming cables and station equipment.
(Not for use in central offices.)

* Conductor

identification

1S

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 SLEEV
e RING OR GROUND
Pair Y-BL BL-Y
Triple 0-BK BL-BK G-BK
. R-BL BL-R
2 Pair RO OR
W-BL BL-W
3 Pair W-0 O-W
W-G G-W
(8) G Cross-Connecting Wire is used for

cross-connections in outdoor terminals.

¢ [t 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 WIRE
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.

¢ [t should not be used for runs exceeding
500 feet in length due to transmission
limitations.

* A single ridge tracer is provided on jacket
adjacent to one conduetor for identification.

(10) KS§-7144 Flat Cordage is used for station
wiring under rugs on subseriber premises.

¢ Insulation of individual conductors is
colored red, green, yellow, and black for
identification.

(¢) Inside Wiring Cable

(1) Code, pair, gauge, and use are found in
Table F.

TABLE F
SELECTION OF INSIDE WIRING CABLE
SHEATH use
z 8 g TERMINALS
5= AT
CODE NO. e |2 |5 (3= | &¢
OF OF z 1o |22 § g
WIRE PAIRS (2] 22127 |an REMARKS
B |™ |52 | %2
dle |9F | 45 DAMP DRY
2 152 g LOCATIONS LOCATIONS
< o
D 6, 12, 16,
Inside | 21,25 50, | 24 o | o . . .
Wiring 75, 100 Annealed-copper con-
E ductors (plastic insu-
Inside 6 24 | . lated) color coded
Wiring

Page 4



(2) D Inside Wiring Cable is for general use

in customer 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

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

cable. to Table G.
TABLE G
D INSIDE WIRING CABLE
CONDUCTOR IDENTIFICATION
PAIR RING (1) BINDER COLOR FOR
WIRE WIRE 50, 75, AND 100 PAIRS
1 BL-W W-BL
2 o-wW W-0
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 BL-BK BK-BL
12 0-BK BK-O BL-W
13 G-BK BK-G
14 BR-BK BK-BR
15 S:BK BK-S
16 BL-Y Y-BL
17 0-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-0
23 G-V V-G
24 BR-V V-BR
25 8.V V-8
26-50 Repeat First 25 Colors O-w
51-756 Repeat First 25 Colors G-W
76-100 Repeat First 25 Colors BR-W
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Runs should be limited to 150 feet in
length.

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.

TABLE H

E INSIDE WIRING CABLE
CONDUCTOR IDENTIFICATION

WIRE
PAIR
RING P
1 BL-W W-BL
2 O-W W-0
3 G-W W-G
4 BR-W W-BR
5 S-W W-8
6 BL-R R-BL




BELL SYSTEM PRACTICES
Plant Series

SECTION 461-200-200
Issue 3, June, 1960
AT&TCo Standard

SELECTION OF ROUTE FOR STATION WIRE AND CABLE

1.00 INTRODUCTION

1.01 This practice covers the general factors to
be considered in running station wires or
cables,

1.02 Fig. 1 shows the various points which

should be congidered in selecting routes for
wires. Consideration should be given to the loca-
tion of the telephone, 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 entrance 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. 8. A.

Page 1



SECTION 461-200-200

TABLE A
Point of Entrance
3
Typs of 3 3 = |3
ype o = T |
Construction 32 |a .§ 2 L .
E ® g ] L] ] ;.': B
B L
4 o — [} [ H
(2L |8F| 0 |2£ ol
Masonry or Brick . . . L
Wood or Stucco on { :
Wood (basement . . . . il o
ceiling unplastered) | =l
Wood or Stucco on
Wood (basement . . .
ceiling plastered)
* To wire direct to set or connecting block. Fig. 3 —Entrance at Shutter of Fire Screen
T See 2.08.

e Locate hole as shown in Fig. 4 sc as to
avoid drilling through two shingles.

UNUSUAL BUILDING ENTRANCES

2.03 For entrances at metal frame windows and
doors:

¢ Do not make entrance through metal door
frames.

ETaRCET RN

» When metal window frame is set in
masonry or bricks, enter as shown in
Fig. 2,

Fig. 4 —Entrance Through Composition Shingles

3.00 GENERAL LOCATION REQUIREMENTS

Fig. 2 — Entrance at Metal Window Frame 3.01  Facilities to Look For

o Cut slot in seam of brick as shown in Fig. 3. o Are conduits or raceways provided?
Be sure slot is deep enough so wire is o Is there wire or cable in place which can
cleared when shutter or screen is operated. be re-used?
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3.02

3.03

Can wire or cable be concealed or run
inconspicuously?

Will wire run present a good appearance?

Follow customer’s wishes, considering:

Good safety sense.

Minimum future maintenance.

Common Sense Factors

Run wire or cable horizontally or vertically
in a straight line.

Choose color of wire or cable to blend with
or mateh 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

3.04

ISS 3, SECTION 461-200-200

After location of first attachment has been
determined, consider the following factors:

Locate the drop or block wire run on the
building with a view to permanency,
accegsibility, and appearance.

On building walls finished with stucco, rigid
composition shingles, 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 — Horizontal Drop Run

Page 3
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Avoid attachments on tin, sheet metal, or
other materials requiring frequent repairs
or renewals.

Avoid locating on intermediate structures
of a deteriorated or temporary construc-
tion. Select alternate route.

e When making a wire run on a building wall

3.05

3.06

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.

|

Fig. 7 — Drop Wire and Cable

Wires or cables shall not be placed in
conduits or raceways which contain
electric wires not properly separated by
partitions from the space provided for
telephone wires or cables.

AVOID the following locations when placing
wire or cable:

Damp locations.
Locked storerooms, etc.
Temporary struectures.

Runs that provide support for foreign
objects.

Excessively hot locations, steam pipes, ete.

Locations where wires and cables will be
subjected to abrasion.

In explosive atmospheres, locate and install
wiring as covered by specific instructions

in accordance with the equipment being installed.

Page 4

3.07 Requirements for Ground Wire Runs

4.00
4.01

4.02

4.03

4.04

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 wire has
become enclosed by a ceiling or partition,
re-use if continuity can be checked and
ground clamp is accessible.

MAKING USE OF WIRE DISTRIBUTING SYSTEMS
Distributing Systems in Office Buildings

Office buildings are generally provided 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 Systems
Steel underfloor duct system.

Fiber underfloor duct system.

Conduit underfloor wall system.

Metal base raceways.

Wood base raceways.

Molding raceways.

Cable.

Distributing Systems in Apartment Houses,
Hotels, and Hospitals

Generally, these buildings provide a main
terminal location in the basement or ground
floor and a wall conduit system to each
apartment or room.

In large buildings, there may be house 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.

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.



¢ Conduit may be provided to a service
entrance head from the protector cabinet.

¢ Pull-wires or specially built wiring chan-
nels may be provided.

o Telephone outlets may have been placed
and wired during construction of building.

e Always inspect for or inquire about these
facilities and make use of them wherever
possible.

SELECTION OF EXPOSED WIRING ROUTE

In general,an exposed wire route should be
used only where no concealing facilities are

available.

Wiring in Finished Rooms and Offices

e Run wires along baseboards, on top of
picture moldings, or on door or window
casings, so that they will be as inconspicu-
ous as possible (see Fig. 8, 9. and 10).

155 3, SECTION 461-200-200

s Where trim cannot be followed, run wires
horizontally or vertically but not
diagonally.

e Choose color of wire and fasteners to
match or blend with color of surface where
wires are attached.

Fig. 8 — Wiring from Condvuit to Baseboard

Fig. Y0 .- Wiring in Picture iMoldings
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5.03  Wiring in Cellars, Factories, Storerooms, etc

e Place wire and cable where they will be
least likely to be broken or detached. Pro-
vide protection if necessary.

o Consider the shortest, most direct right-
angle route unless otherwise specified.

¢ Select a wire route which will be safe and
accessible.

e Follow the ceiling line rather than base-
board in heavily traveled passageways.

o If necessary to follow chair rails, use the
underside,

» When possible, follow joists,

o If necessary to span joists, run wiring not
more than 3 incheg from wall (see Fig. 11).

PREFERABLE TO S

SPANNING JOISTS

Fig. 11 —Spanning Joists

6.00 USING CONCEALED AND OVERFLOOR
CONDUITS

Consider the following factors when using
conduits:

o Whenever conduit is provided for telephone
wires and it meets the prescribed specifica-
tions, it should be used.

e Check to be sure conduit does not contain
electrical wires not associated with tele-
phone equipment. If it does, follow local
instructions.

o Place sufficient number of wires for pos-
gible future use in accordance with local
procedures.

Page 6
6 Pages

7.00

7.01

7.02

¢ Conduit systems are part of the permanent
installation and are furnished, installed,
and maintained by the building people.

¢ Consult the building people before extend-
ing wiring beyond the provided system.

e 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 such use.

PLACING STATION WIRE AND CABLE IN
BUILDING RISER SHAFTS

Building riser shafts are generally of two
types:

o 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 through the
floors.

¢ Open riser shafts usually extend from the
basement to the roof of the building with
no floor separations. They are similar in
construction to elevator shafts.

To conform with the National Electric
Code, observe the following when placing

wire and cable in building riser shafts:

Closed Riser Shafts

» Polyethylene sheath cable may be placed
if fire stops are placed in the slots or floor
ducts at each floor. Fiire stops should con-
sist of a packing of asbestos or fibre glass
with a thin topping of water plug cement
or equivalent.

o If lead sheath cable or polyvinyl chloride
(PVC) jacketed station wire and inside
wiring cable is placed, fire stops are not
required.

Open Riser Shafts

o The use of polyethylene sheath cable is
restricted unless it is enclosed in a non-
combustible conduit.

¢ Lead sheath cable and PVC jacketed station
wire and inside wiring cable may be placed
with no restrictions.



BELL SYSTEM PRACTICES
Plant Series

ADDENDUM 461 -200-201NE
Issue B, February, 1966
N.E.T.& T. CO.

SEPARATION AND MECHANICAL PROTECTION

FOR WIRE AND CABLE

1. GENERAL
1.01 This addendum is issued to provide
instructions concerning the use of
drop wire attachments on buildings of

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 shculd 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 of drive r

rings, staples or cable clamps.

1.05 Clearance and mechanical protection

requirements for wires run outside of
buildings will remain the same.
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BELL SYSTEM PRACTICES ADDENDUM 461.200-201
Plant Series Issue 1, April, 1965
AT&TCo Standard

SEPARATION AND MECHANICAL PROTECTION
FOR WIRE AND CABLE

1. GENERAL 3. SEPARATIONS

1.001 This addendum supplements Section
461-200-201, Issue 6. The following supplemental information

1.002 This addendum is issued to add minimum applies to Part 3 of the section:

separation requirements for Communica-

tion Wires. (a). TABLE A — revised.
TABLE A
- Protection Required if Minimum
Type of Plant Involved Minimum Separations Cannot be Obtained
Separations (See Note 1)
Communication Community television systems None
Wires coaxial cables with shields
at ground potential
® American Telephone and Telegraph Company, 1965 Page 1

Printed in U.S.A. 1 Page






BELL SYSTEM PRACTICES SECTION 461-200-201
Plant Series Issue 6, December, 1962
AT&TCo Standard

SEPARATION AND MECHANICAL PROTECTION
FOR WIRE AND CABLE

1.00 INTRODUCTION
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.

© American Telephone and Telegraph Company, 1962
Printed in U. S. A,
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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; therefore, cross wires over rather
than under the pipes.

2.03 All station wires or cables installed in ex-

plosive atmospheres 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, junction 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 to this ree-
ommendation will minimize the possibility of
interference by either or both parties during
placing or maintenance activities.

3.00 SEPARATIONS

The separations shown in Tables A, B,
and C are minimum requirements.
Greater separations shall be provided
where readily obtainable.

3.01 Separations specified in Tables A, B, and C
apply to crossings and paralle] 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

3.04 Separations and protection requirements

for wiring, placed on outside walls ¢f build-
ings, that is to be extended to off-premises 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
buildings.

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 wiring
(drop or block) attached to the building
and feeding a protector (fuseless or fused).

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.

4.00 DEFINITIONS

Terms used in Tables A, B, and C are
defined below:

¢ Bare Wire—A conductor having no cover-
ing or insulation whatsoever.

o Open Wiring—A wiring method using
cleats, knobs, tubes, and flexible tubing for
(Continued on page 4)



TABLE A

ISS 6, SECTION 461-200-201

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 apply to crossings and to parallel runs.

Type of Plant Involved

Minimum
Separations

Protection Required if Minimum
Separations Cannot be Obtained
(See Note 1)

Bare light or power wire

5 feet* No Alternative*
of any vollage
. . o -
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 .apd An‘Fenna lead-in and ground 4 in See Note 2
Television 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 none
Block Wire where no protector required
Telephone Ground Wire none
SK station wire with shield
grounded or lead cable with
. . . sheath grounded. Ground re-
. Neon signs and associated wir- . . .
Sign , 6 in.} quirements same as for sig-
ing from transformer , .
naling ground. See section
entitled Protector and Sig-
naling Grounds
Lightning Lightning rods and wires 6 ft See 3.05
System
. Split porcelain tube extending
Pipe Steam or hot water or heating 1 in.% 2 inches beyond each side of

ducts

object being crossed

Stationary Grating, Metal Shutter Grillwork, etc

E, P, or S wire guard, or two layers of fric-
tion tape required in all cases to resist

abrasion

minimum clearance.

m Power is to be turned off if working above bare wire. Ladders shall be placed so as to maintain a 5-foot

+ To prevent accidental breakage, avoid neon sign location if alternative run is possible.
1 Exccezive 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 support and the first attachment to the
conductors run in or on buildings, and not building.

concealed by the building structure. ¢ Nonmetallic Sheathed Cable—An assembly
of two or more insulated conductors having

e Service Drop—The overhead service con- an outer sheath of moisture resistant, lame
ductors between the last pole or other aerial retardant, nonmetallic material.
TABLE B
Minimum separations between telephone wiring, outside or inside buildings, and type of plant indicated
are below. This applies only to telephone wiring (drop or block) attached to buildings and feeding a
fuseless or fused protector. Separations apply to crossings and to parallel runs,
Mini Protection Required if Minimum
Type of Plant Involved m'm?m Separations Cannot be Oktained
Separations
(See Note 1)
m Bare light or power wire 5 fi* 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- o s inches beyond each side of
Wire duit or cable & 1. object being crossed
Foreign open wiring and wires
o in conduit or cable
Communication .
Wire Between exposed and unex- 2 in.
posed Telephone Company
wires
Downspouts and gutters 2 in.
Metallic - T
. . . P or 8 wire guard or two layers of friction
Object 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 long#
ing from transformer
Lightning Lightning rods and wires 6 ft See 3.05
System g g ee 3.
Telephone Ground Rods to Other Ground Rods 6 ft No Alternative

* Power is to be turned off if working above bare wire, Ladders shall be placed so as to maintain a b-foot

minimum clearance.
t To prevent accidental breakage, avoid neon sign location if alternative run is possible.

Note 1: Applies only to crossings. For parallel runs the indicated minimum separations must be maintained.
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TABLE C
Minimum separations between drop wire span to buildings and type of plant inaicated are below.
Drop Wire Span to Building
Type of Plant Involved Minimum Separation
Crossing Parallel
Service drops or open wiring not over 750 2 £t 1 ft
Electric Supply volts
Wires in conduit, or in armored or nonmetal- . .
. 4 in, 4 in.
lic sheath cable
Radio .al.ld Antenna lead-in and ground wires 2 ft 1 ft
Television
Signal Open wiring 2 ft 1 ft
Wires Wires in conduit or cable 4 in. 4 in.
Communication Foreign open wiring 2 ft 1 ft
Wires Foreign wires in conduit or cable 4 in. 4 in,
Metallie . , .
Objects Rain spouts, gutters, ete 4 in. 4 in.
Ground Ground wires (except radio, television, and . .
. . . . 4 in, 4 in.
Wires lightning ground wires):
Lightning Lightning wires and rods 6 ft 6 ft
. Neon sign and associated wiring from trans-
Signs former 1 ft 1 ft

5.00 WIRE PROTECTION

5.01 Where it is not practicable to obtain recom-

mended minimum separation at crossings
othéer 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:

e Split porcelain tube extending 2 inches
beyond each side of object being crossed
when excessive heat is a factor (see Fig.1). Fig. 1 — Crossing Exposed Steam Pipes
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SECTION 461-200-201

e 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 lashing wire
with two layers of friction tape.

4. Use clamps or staples as shown in Fig. 3
if support for tube is needed.

ELECTRIC WIRES mz

Fig. 2 — Securing Split Tubes

* Plastic tube, P or 8 wire guard, or two
layers of friction tape extending 2 inches
beyond each side of object being crossed.

PLASTIC PLASTIC

\g»
® L 8 WIRE ‘cuﬁ

Fig. 3 — Securing Plastic Tubes or E Wire Guard

CLAIMP OoR STAFLE

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.)

NO LAYERS OF
CTION TAPE -

E WIRE GUARD '
WHERE APPEARANGE IS A FACTOR

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 ducts and
associated fittings as covered in the section en-
titled Overfloor Ducts, Identification and Instal-
lation.
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5.04 Fig. 5 through 12 are typical examples of
wiring requiring protection.

DRIVE RING

i

TTACHMENT

¢

#* USE INSULATED ATTACHMENTS WHERE
FUSED PROTECTION 1S REQUIRED.

Fig. 6 — Crossing Wood or Stucco on
Wood Building Projection

S WIRE CLIP

Fig. 5 — Crossing Masonry Building Projection

WIRE GUARD e

o Do not run wires or cables through re-
movable gratings.

Fig. 7 — Protecting Wire Run through
Stationary Metal Grating
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SECTION 461-200-201

~ DRIVE RING:

Masonry or Brick Surface

Fig. 8 — Wires Crossing Downspout

CAUTION: DO NOT
UNCTURE METAL
| LINING OF GUTTER

* USE INSULATED ATTACHMENTS WHERE
FUSED PROTECTION 1S REQUIRED.

Metal-Lined Wooden Box Gutter

Fig. 9 — Crossing Building

Page 8

¥ USE INSULATED ATTACHMENTS WHERE
'FUSED PROTECTION 1S REQUIRED.

Metal Gutter

Overhangs and Gutiers
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RIVE RING OR INSULA
SCREW EYE™

*USE INSULATED "ATTACHMENTS WHERE
FUSED PROTECTION !S REQUIRED.

Wood, Stucco on Wood, or Metal Siding on Wood Sutface

Fig. 10 — Wires Crossing Downspout

S WIRE .CLIP OR
C. KNOB™—

I
. P ORS
DRIVE RING WIRE_GUARD
OR INSULATED :
SCREW EYE *
~ u -~ ELECTRIC SERVICE
,‘Ax 2! “ WIRES OR RADIO P

— " 'WIRE GUARD

“'LEAD ~IN AND GROUND
. WIRESI'NOT IN
.-~CONDUIT

ELECTRIC SERVICE WIRES OR
‘RADIO WIRING (ANTENNA LEAD-
IN'AND. GROUND WIRES) NOT | f‘/
S CONDUIT —rer

* USE INSULATED AﬁACHMENTS WHERE
FUSED PROTECTION IS REQUIRED.

Wood, Stucco on Wood, or Metal Siding Masonry or Brick Surface
on Wood Surface

Fig. 11 — Wires Crossing Power Service, Radio Wires, or Television Wires
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SECTION 461-200-201

NDUITS OR CABLES

P OR S
WIRE GUARD

*USE INSULATED ATTACHMENTS WHERE
FUSED PROTECTION 1S REQUIRED,

Wood, Stucco on Wood, or Metal Siding Masonry or Brick Surface
on Wood Surface

Fig. 12 — Wires Crossing Foreign Cables, Metal Conduits, Open Signal Wires, or Ground Wires

Page 10
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BELL SYSTEM PRACTICES SECTION 461-200-202
Plant Series Issue 2, November, 1958
AT&TCo Standard

CONCEALING WIRE AND CABLE
WITHOUT CONDUITS OR RACEWAYS

1.00 INTRODUCTION o In order to drill through obstructions be-

tween floors, the molding at baseboard and

This section covers the general factors to floor should be loosened. Consider the fol-

be considered in concealing wire and cable without lowing procedure in loosening and replac-
conduits or raceways. Due to extensive changes ing molding:

marginal arrows have been omitted. 1. Place a wood chisel under or in back of

the molding and pry up or out.

2.00 FISHING WIRE AND CABLE IN WALLS 2. Then place a screw driver between
molding and baseboard. (See Fig. 1.)

2.01  General

Consider making runs on the outside of
the building rather than fishing walls. o
Fish wire and cable only where appear- o
ance will nmot permit exposed runs, in
accordance with local instructions. ~

gy m3

Consider runs through closets, cupboards, _
ete, 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.

Where customer will not permit an exposed
run and excessive time ig required to con-
ceal the run, consult your supervisor.

2.02 Fishing from Upper Floor to Busement

e When fishing from the upper floor to the
basement, congider the type of construc-
tion used in the building.

¢ Consider the location of obstructions.

e Never fish between two studdings when
electric light wiring is present. Presence of
electric wiring is generally indicated by
light switches, fixtures, or outlets, Fig. 1 — Procedure for Removing Molding

© American Telephone and Telegraph Company, 1958
Printed in U. 8. A, Page 1



SECTION 461-200-202

3.

Pry carefully with chigsel and screw
driver to loosen nails which have been
driven in diagonally.

Move tools forward as the molding is
loosened and keep tools as near nail loca-
tions as possible.

Loosen molding only as far as necessary
to provide room for boring.

Withdraw nails from molding by pull-
ing the head through to the underside
with diagonal pliers.

Removing nails this way leaves the
paint and putty undisturbed on the face
of the molding.

When replacing the molding, remove all
dirt and chips from behind the molding
and press the molding back into posi-
tion, starting at the unloosened end.

Fasten molding with thin wire finishing
nails.

s In general, no obstructions will be found in
fishing brick or balloon (no obstructions
between studs) frame houses (see Fig. 2).

o When fishing walls with obstructions, pro-
ceed as follows:

1.

Loosen molding above baseboard on
upper floor and drill hole downward
through wall and plates above joist.

Loosen molding at baseboard on upper
floor and drill hole downward through
floor and plates below joist.

Loosen molding above baseboard on first
floor and bore downward through wall
and plates.

Fig. 2 —Locating on Inside Wall

On upper floor, pass fishing chain with
twine attached through hole above base-
board; and with a piece of wire, hook
chain through hole at baseboard and
pass it through plates.

On first floor, find fishing chain through
hole above baseboard and pass it
through plates.

If basement has a ceiling, drill hole
upward at location of chain and fish it
out into basement.

Tie on wire and pull it up to upper floor
by use of twine.

¢ Fig. 3 shows a method of fishing walls.

o When location of set, connecting block, ete,
is some distance above baseboard, drill hole



SET ABOVE
BASEBOARD

Fig. 3 —Fishing Outside Walls

at location and fish from there down, pro-
ceeding as outlined in 2.02.

o When drilling plates, locate them by feeling
with the bit to determine proper position
for drilling as shown in Fig. 4.

e In locating the set, connecting block, ete,
on an inside wall, proceed as shown in
Fig. 2.

s Some of the obstructions which may be en-
countered are shown in Fig. 5.

If locations of obstructions are not known

BFY or cannot be determined readily, bore
A hole with search bit to locate them.
2.03 Fishing Walls on the Same Floor

¢ In general, only outside walls should be
fished, and then only when necessary.

3.00

IS5 2, SECTION 461-200-202

¢ Make runs on baseboards or around door
and window frames where permissible.

e Sound out walls or partitions by tapping
lightly before attempting to fish.

PLACING FLAT RUBBER CORDAGE

o 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 permission 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 mark on the cordage, allow-
ing about a 10-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 —Locating Plates
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SECTION 461-200-202
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STUD PLATE OR SILL-
“d,

—-

HEADER

L TOP PLATE

BOTTOM PLATE

CORNER BRACE

Fig. 5 —Wall Obstructions

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 underside.

Place cordage smoothly under the rug
with the flat side against the floor, and
extend to the wall.

Strip back, tape, and terminate conduc-
tors on a connecting block as shown in
Fig. 6.

Fig. 6 —Placing Flat Rubber Cordage



BELL SYSTEM -PRACTICES
Plant Series

ADDENDUM 461-200-210
Issue 1, November 1968
AT&TCo Standard

STATION WIRE AND CABLE
ATTACHING AND FASTENING

1. GENERAL

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 H and J staples, and to remove the
T-18 staple and the Heller M stapler.

2. ATTACHMENTS USED IN FINISHED ROOMS AND
OFFICES

The following changes apply to Part 2 of the

(a) 2,01-—revised

(b) 2.02—revised
(¢) Table B—revised.

2.01 Staples of various sizes and materials used in

# hand-operated staplers are used to secure 4
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, = $Detailed information

on the various staplers and staples is covered in

section: the 080 division of the Plant Series.q
TABLE B
SELECTION OF STAPLES
STAPLES
(..féﬁis, SHAPE STAPLER
TYPE FINISH OF usE
LENGTH WIDTH CROWN
H* Zinc or
Ivory H
3/8 150 co(ﬂife;rs?ol\rlfl\ir E
Je gopseé‘ With D station wire,
oate
N Rounded and small. gagge |
. Zine or ground wire in al
E Ivory type wood
3/8 3/16 Heller TM
Fi Copper
' Coated
7 With 25-pair inside
G* C“‘ct 4 5/8 1/2 Flat wiring cable in all D
oate type wood
* For indoor use.
t For outdoor use or where appearance is unimportant.
Note: Staples are not recommended for use in plaster.
© American Telephone and Telegraph Company, 1968 Page 1

Printed in U.S.A.
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BELL SYSTEM PRACTICES
Plant Series

SECTION 461-200-210
Issue 3, April 1968
AT&TCo Standard

STATION WIRE AND CABLE
ATTACHING AND FASTENING

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

® [nclude 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 avold 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 ATTACHMENTS

SPACING
FASTENERS HORIZONTAL VERTICAL RUN FROM CORNER
FEET INCHES FEET INCHES INCHES

Cable more than 12-pair cable 16 4 2
Clamps| less than 12-pair cable 16 16 2
Cable more than 12-pair cable 14 3 2
Clasps | less than 12-pair cable 14 14 2
B Adhesive Clips 12 12 2
B Station Wire Clamps 16 16 2 .
B Station Wire Nail 16 16 2

Station Wire 7-1/2 7-1/2 1
Staples 25-pair D inside 12 12 2

wiring cable
Bridle Rings 4 2 thru 8-1/2*
Drive Rings 4 8 2 thru 8-1/2*
Wire Loops 4 8 2 thru 8-1/2*
Toggle Bridle Rings 4 8 2 thru 8-1/2*
Insulator Supports 4 8 2 thru 8-1/2*
B Beam Clip 4 8 2 thru 8-1/2*
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 wire 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 #For information on attaching and fastening
of B station wire, see Section 461-200-206.4

2. ATTACHMENTS USED IN FINISHED ROOMS AND
OFFICES

ES8®  Choose colors of attachment to match
wire or cable.

STAPLES (Fig. 1 and Table B)

2.0t

#Staples 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.4q

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.

B 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 1/2-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.

B STATION WIRE CLAMP (Fig. 3)
2.04 This clamp is used to support JKT (MD)

Station Wire. It is available in ivory (—50),
light olive gray (—49), or a galvanized finish.

Fig. 1--Staple Fig. 2--B Station Wire Nail
TABLE B
SELECTION OF STAPLES
STAPLE
SIZE {INCHES) SHAPE OF STAPLER
e ! USE
FINISH LENGTH WIDTH CROWN
Zine and Wi
" ith D or JKT (MD)
E Ivory 3/8 3/16 Rounded if(:)ation wilﬁs. and Nc:i. He”ﬁi ™
or smaller groun
Ft 832&5 wire in all type wood Heller M
Zine With 25-pair inside
G* Coated 5/8 1/2 Flat wiring cable in all D
type wood
Wi’&hND 1station wire
T-18* Zinc an 0. 10 or smaller
(Arrow) Coated 3/8 3/16 Rounded grmcllnd wire in hard | Heller TM
W00

*For indoor use.

+For outdoor use or where appearance is unimportant.
Note: Staples are not recommended for use in plaster,
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Fig. 3—B Station Wire Clamp

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
SURFACE FASTENER
Metal or 5/8-in. No. 6 self-tapping screw
Asbestos :
Siding 5/8-in. No. 6 RH galvanized
wood screw. C Plastic Anchor,
3/16 x 1 in.
Wood, 5/8-in. No. 6 RH blued wood
Indoors screw
Wood, 5/8-in. No. 6 RH galvanized
Outdoors wood screw
Stucco 1-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.

1SS 3, SECTION 461-200-210

Fig. 4—Cable or Inside Wiring Clamp

Fig. 5—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, thase not used before date
on container should be tested for
tackiness.
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SECTION 461-200-210

TABLE D

FASTENERS FOR CABLE CLAMPS AND CABLE CLASPS

CLAMP NO. l CLASP NO,
COLOR
SURFACE P ST—— — FASTENER REMARKS
%’X}_‘Q‘\":gg' GRAY, IVORY
No. 3 and 5% | No. 7 tmin. No. 6 R
ue wood screw
No. 6,7, 8, No. 9 and 5/8 in. No. 8 RH
Woodwork 10, and 12*| 14 blue wood screw
No. 13 and 1 in. No. 10 gal-
17 vanized wood
screw

1/2in. No. 6 RH

blue wood screw
No. 3 and
5* No. 7 B Wall Screw
Anchor

1/8 in. x 3 in.
toggle bolt

5/8in. No. 8 RH | “ake wood screw .

Plywood, blue wood screw attachments at stud locations.
Masonite No. 6,7, 8, No. 9 and 3/16in.x 1 in.
10, and 12*| 14 C Plastic Anchor

B Wall Screw
A,nfzhor . Use No. 1 B Wall Screw Anchor

1/8 in.x 3 in, . .
toggle bolt on wal! thickness 1/16 in.

to 1/4 in.

1 in. No. 10 Use No.2 B Wall Serew Anchor
galvanized wood on wall thickness 1/4 in.
screw to 3/8 in.

No. 13 and 1/4in.x 1 in. Use No. 3 B Wall Scerew Anchor
17 C Plastic Anchor on wall thickness 8/8 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)

ISS 3, SECTION 461-200-210

FASTENERS FOR CABLE CLAMPS AND CABLE CLASPS

SURFACE

CLAMP NO.

CLASP NO.

COLOR

LIGHT OLIVE
GRAY, IVORY,
GALVANIZED

LIGHT OLIVE
GRAY, IVORY

FASTENER

REMARKS

Plasterboard,
Plaster on
Wood Lath,
and

Plaster on
Metal Lath

No. 3
and 5*

No. 7

1in. No. 8 RH
blue wood
screw

B Wall Screw
Anchor

1/2 in. No. 8
self-tapping
screw

Make wood screw
attachment at stud locations.

No. 6, 7, 8,
10, and 12*

No. 9 and
14

1in. No. 8 RH
wood screw

3/16x 1in. C
Plastic Anchor

B Wall Screw
Anchor

1 in. No. 8
self-tapping
screw

Use No. 1 B Wall Serew Anchor
on wall thickness 1/16 in.
to 1/4 in.

Use No. 2 B Wall Screw Anchor
on wall thickness 1/16 in.
to 3/8 in.

No. 13 and
17

1 in. No. 10
RH galvanized
wood screw

1/4 in, x 1 in,
C Plastic
Anchor

B Wall Screw
Anchor

7/8 in. No. 14
self-tapping
sSCrew

Use No. 3 B Wall Screw Anchor
on wall thickness 3,8 in.
to 3/4 in.

* Inside wiring clamp only.

2.10

Install B Adhesive Clip as follows.

3. CELLARS, FACTORIES, OR WHERE APPEARANCE
1S UNIMPORTANT

(1) Thoroughly moisten adhesive surface with
trichloroethylene.

(2) Allow adhesive to become tacky.

(8) Press clip to bonding surface for about §

geconds.

(4) Allow clip to set for 15 minutes.

(5) Place station wire in clip and form tabs

over wire.

In general, the same types of attachments
used in finished rooms apply for
cellars, factories, or where appearance
is unimportant. However, they should
be of an appropriate finish. In addition
to these attachments, drive rings, B
Wire Loops, and toggle bridle rings
are also available for use at these
locations.
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SECTION 461-200-210

Wire loops with the D Masonry Fastener
are preferred over drive rings in masonry
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. 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

PRIVE RINGS

DIMENSIONS IN INCHES ANCHOR SIZE (IN.)
Fig. 7—Drive Ring
SIZE b w L DIA. L
1/2 1/2 1/2 | 2-1/16 | 8/16 7/8
3.02 Table E shows the various drive rings with
dimensions and D Drive Anchor used on 5/8 581 3/ |21/4 |14 11
masonry surfaces. Refer to Section 080-720-112 5/8L 5/8 3/4 | 2-3/4
for information on installing anchors. 7/8 y 11/2] 2.9/16 | 14 1
B WIRE LOOP (Fig. 9) 7/8L 7/8 {1-1/2] 3-1/16
3.03 B Wire Loops are formed sections of wire 1-1/4 1-1/74 | 2-3/8] 2-15/16 | 5/16 | 1-1/4
used with D Masonry Fasteners as an 1-1/4L | 1-1/4 | 2-3/8| 3-7/16
intermediate support for station wires and inside

wiring cables attached to masonry surfaces. They L sizes have extra long shafts and cannot be
are available in four sizes as shown in Table F. used with B Drive Anchors.
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TABLE F
B WIRE LOOP
B WIRE LOOP WIDTH OF LENGTH OF D}“_A,?ONRY FASTENER FOR |
SIZE NO. OPENING LOOP (INSIDE) CONCRETE MORTAR BLOCK*
1/2 1/4-in. 3/4-1n.
5/8 1/2-1n. 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.
. T INSIDE @iNG - |
: . s DIAMETER : -
D MASONRY - & 8/8 IN.OR 14N .

FASTENER

Fig. 9— B Wire Loop with
D Masonry Fastener

TOGGLE BRIDLE RING (Fig. 10)

This attachment, available in two sizes,
5/8inch and 1-1/4 inch, is used to attach
station wire and cable to hollow surfaces. A
predrilled 8/4-inch clearance hole is required.

3.05

Note: For best results and a secure installation,
clearance holes should be restricted to 3/4-inch
diameter.

4. ATTACHING TO STEEL STRUCTURES

B BEAM CLIP (Fig. 11)

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,
ete, on bean thickness of 1/8-inch to 1/2-inch.

4.01

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 [ beams, angle irons, ete, on beam thickness
up to 3/4-inch.

RING

fig. 11—B Beam Clamp
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SECTION 461-200-210

Fig. 12—B Insulator Support

B HANGER CLIP (Fig. 13)

4.03 The B Hanger Clip, equipped with a drive

ring and attached to a 1/4-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

CEILING HANGER
ROD OR WIRE

B HANGER CLIP

/8 IN, OR 7/8 IN. |¥
DRIVE RING &

STATION WIRE
OR CABLE

Fig. 13—B Hanger Clip, Installed



BELL SYSTEM PRACTICES SECTION 461-200-211
Plant Series Issue 1, 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 8 inches of wall when run parallel to wall on beams.

1.02 Fasteners for ground wire and their use are shown in Fig. 1.

1INCH ROOFING NAILS OR 2 INCH

NO.6 SELF-TAPPING SCREW

.%mcu INSIDE WIRING NAIL
- 1INCH NO. 8 RH BLUE WOOD SCREW
. B WALL SCREW ANCHOR

+ 1INCH NO 8 SELF-TAPPING SCREW

PLASTER BOARD METAL SHEATHING

PLASTER ON WOOD LATH /. -
PLASTER ON METAL LATH/ *

B MASONRY FASTENER

|
2 INCH B WIRE LOOP WITH
D MASONRY FASTENER

1 Gl
&1 INcH ¢ PLASTIC 2 'NCH DRIVE RING IN
ANCHOR %x% INCH DIA

DRIVE ANCHOR

MASONRY
8 WALL SCREW ANCHOR
- GROUND WIRE NAIL

-EORF STAPLES
* GROUND WIRE STAPLE

NO.6X | INCH LONG SELF -
TAPPING SCREW
(CADMIUM~- PLATED)
WOODWORK STUCCO

(WIRE AND PAPER BACKING)

Fig. 1 — Fasteners for Ground Wire

© American Telephone and Telegraph Company, 1964
Printed in U. S. A. Page 1
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BELL SYSTEM PRACTICES SECTION 461-600-100
Plant Series Issve 1, December 1967
AT&TCo Standard

CONNECTING BLOCKS
SELECTION

1. GENERAL ¢ Table A — Selection — Screw-Type Con-

1.01  I[nformation in this section was formerly con- necting Blocks

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.

* Table B — Selection — Binding Post-Type
Connecting Blocks

2. SELECTION
2.01  For selection of connecting blocks, the follow- ¢ Table C — Selection — Clip-Type Con-
ing tables are provided: necting Blocks
TABLE A
SCREW-TYPE CONNECTING BLOCKS
SELECTION
NUMBER NUMBER IDENTIFICATION
CONNECTING PRINCIPAL
OF OF | SECTION
BLOCK PAIR TERMINALS usE ‘ REFERENCE
42A 2 4 Terminate or bridge in multiple
44A spade tipped mounting cords,
5 10 and/or wire and inside wiring
1044A 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 wiring
ATE 6 12 cable conductors at flush
47F 2 4 mounted installations.
TIA(MD)
1B 6 12 0 and 1 button panel tel sets.
T4A Control of inductive noises in 461-606-100
2-1/2 5 the 220A hand tel set and asso-
74B ciated base.
T5A 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
NECTIN NO. NO. PRINCIPAL IDENTIFICATION
cor:‘“ggk ° PAIR TERMINALS USE nssi:;le?uzz

30A 6 12

30B 11 22

306 16 32 General

30D s S R Station 461-601-100

31A 6 12 Systems

31B 11 22

31C 16 32

31D 26 52

BINDING POST-TYPE INSULATION-CRUSHING WASHERS

30A2 6 12

3082 11 22 o ,

3002 16 30 Building Terminals 461-601-100
- 30D2 928 52 o

57TA2-10 10 20

57A2-16 16 32
 B5TA2A-6  * 6 12

5TA2B-6 * 6 12

87A2B8-10 * 10 20 Terminate drop and block wire

57TA2B-16 * 16 392 and PIC cable

57B1A-10 * | 10 20

b7B1A-16 * 16 32
5TBIA-25 * 25 50 461-603-100

57TB1A-50 * 50 100

HOA1-11 11 22

59A1-16 16 32 Building Terminals

59A1-25 25 50

59A1-50 50 100

60A1-6 6 12 . . .

G0AIBS * 3 6 With B buried cable terminals

60A2-6 6 12 Replaces 60A1-6

* Equipped with fuseless protection.
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IS§ 1, SECTION 461-600-100

TABLE C

CLIP-TYPE CONNECTING BLOCKS

SELECTION
TERMI.
CONNECTING P paa NATIONS PRINCIPAL IDENTIFICATION
BLOCK PAIR CONNECTORS | ON';EE'::TOR UsE REFERENCE*
66A1-25(MD)
66A2-25(MD) 25 50 General Station Systems
66A2-50(MD) 50 100 6 ]
66B1-25(MD) 25 50 General station systems —
Furnished with 300- and
66B3-50 50 100 3 500-type key service units.
General station systems
66B4-25 25 50 when multipling capacities 461-604-102
6 are required.
; 26 Furnished with 550 and 551
66B5-37 817 48 3 key units.
66C1-16 -
; 16 32 y C e
66C2-16 4 General Station Systems
66C2-32 32 64
Furnished with switching
66E1-32 32 64 system No. 400.
6613-25 2 To connect and/or multiple
25 50 plug ended tel sets and raw 461-604-103
66E4-25 ended cable. )
66L.3-50 50 100 3 General station and outside
3- 2 plant applications.
_“66L3 100 100 00 461.604-102
Terminating arrangements
66 M 1-50 50 100 2 of cables and key telephone
systems
F-56999 o5 50 6 With other plug-ended ca-
F-57000 bles for a quick-connect 461-605-100
F-57001 50 100 3 distribution terminal.

* See Section 461-604-100 for Tools, Adapters, Terminating, and Maintenance; and Section 461-604-101
for Numbering, Wiring Plan, and Distribution Terminal Arrangements.
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BELL SYSTEM PRACTICES
Plant Series

CONNECTING BLOCKS
71-, 74-, AND 75-TYPE

SECTION 461-606-100
Issue 1. December 1967
AT&TCo Standard

IDENTIFICATION, INSTALLATION, AND WIRING

1. GENERAL

1.01  Information in this section was formerly
contained in Section 461-610-100.

2. IDENTIFICATION
71-Type Connecting Block

2.01 The 71-A connecting block has been rated
MD (manufacture discontinued).

2.02 The 71-B connecting block (Fig. 1) is similar

to the T1-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 113-type and 114A apparatus boxes
for installation of panel telephone sets (Table A).

MOUNTING SLOT

WIRE SLOT

Fig

TABLE A
IDENTIFICATION
CONNECTING BLOCKS

w
"\ MOUNTING SLOT

. 1—71B Connecting Block

71-, 74., AND 75-TYPE
NO DIMENSIONS
BLOCK, FURNISHED COVER TYPE oF (APPROX. INCHES)
CONNECTING WITH COLOR MOUNTING PAIR
LENGTH | WIDIH DEPTH
T1A (MD) , 113-Type and 3 9/16
71B MSi?:\S:g 114A Apparatus 6 3 15 /32 2 3/8
T5A Box* 25 7381 41/2 1/2
T4A Cover Light Olive
425A Tube Gray (—49)
Nonflush 21/2 |[41/161 28/4 |1 5/8
74B Cover Ivory (—50)
426A Tube

*Apparatus box not furnished with connecting block. Order separately if required.

© American Telephone and Telegraph Company, 1967
Printed in U.S.A.
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SECTION 461-606-100

74-Type Connecting Block (Fig. 2)

2.03 The T74-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 113-type and 114A apparatus boxes
for installation of panel telephone sets (Table A).

WIRE 5LOT

N

WING BAND

STAY

TERMINAL

STRIP

Fig. 2—74-Type Connecting Block

WIRE SLOT

MOUNTING HOLE

r/; @

2 9
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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, wired, and terminated in
accordance with the section covering each particular
set.

Page 3
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BELL SYSTEM PRACTICES SECTION 461-630-100

Plant Series Issue 5, June 1967
AT&TCo Standard
JACKS
FOR PORTABLE TELEPHONE SETS
SELECTION
1. GENERAL 2. SELECTION

1.01  This section is reissued to:
2.01 Table A lists jacks for portable telephone use

o C : 1
Change title with location, contact, mounting, color, and

* Remove identification and installation infor- mating plug information. Detailed jack information
mation. is found in the indicated section.
TABLE A
OTHER INFOR-
LOCATION CONTACTS MOUNTED COLOR JACK proliieg MATION IN
: SECTION
Light Olive
Nonflush Gray (—49) , 404B (MD)
o Ivory (—50) 549A 283RB
4 Light Olive 493A (MD) | or
Gray (—49) 548A 505A
Flush I 50 497A (MD)
- vory (=30) - 5504
Brown (—-54) | 391A oT4A 461-630-101
Indoor 8 Light Olive 399A

Nonflush Gray (—49)

mIvory (—50) 5b1A
Light Olive

12 Gray (—49) W541A 504 A

Flush Ivory (—50) 547A (MD)

Brown (—54) 547B

3 Flush Brass KS-8420

KS-8421 KS-8419
Nonflush KS-16151
B 4 i ] List 1, MD 283B or 505A
*KS-19316: 283B
4or12 List 1 (MD) 504A
Outdoor Flush B 506A | 461-630-102
4 or Aluminum List 2 (MD) 283B or 505A
12| Nonflush List 3 (MD) 504A
| List 4 N 283B
Box Cover List 6 504A
4orl2
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 Page 1
Printed in U.8.A. 1 Page






BELL SYSTEM PRACTICES
Plant Series

ADDENDUM 461-630-101
Issue 1, October 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
461-630-101, 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.

© American Telephone and Telegraph Company, 1968
Printed in U.S.A.

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:
continuity.

Test each jack location for correct

Page 1
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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 TYPE
IDENTIFICATION, INSTALLATION, AND CONNECTIONS

1. GENERAL 547B Jack Fig. 8
1.01 This section is issued to: 548A Jack Fig. 9
e Rearrange information formerly found in 549A Jack - Fig. 10
Section 461-630-100 550A Jack Fig. 11

o Show manufacture discontinued (MD) 551A Jack Fig. 12
apparatus 43-Type Brackets Fig. 13

e Revise figures of 548A and 549A jacks 63A Bracket Fig. 14
1.02 Some areas require at least one telephone 74A Bracket (MD) Fig. 15

set or ringer connected permanently to the ) )
line. Check local instructions governing line Bracket, KS-19407, List 1 Fig. 16
ringers, 16-Type Faceplates Fig. 17

1.03 Do not use hand telephone sets (those (b) Ordering Guide
requiring a subscriber set) and telephone Jack, 391A-(*)
sets together in the same jack and plug system.
& ! PIE 5y Jack, 392A-(*%)

1.04 Mount jacks in a uniform manner so that Jack, 541A-(*)
plugs can be inserted in the same way o .
throughout the customer’s premises. Jack, 547B-(*)
Jack, B4BA-(*)

1.05 Portable telephone sets should be kept Jack, 549A-(*)
indoors when not in use. Advise the cus- >
tomer of the importance of protecting a tele- Jack, 5504-(*)
phone set from inclement weather in order to Jack, 551A-(*)
maintain good telephone service. Bracket, 43B
Bracket, 63A
2. IDENTIFICATION Bracket, K8-19407, List 1
Faceplate, 16A-(*)
(a) Illustration Index Faceplate, 16B-(*)
391A Jack Fig.1 Faceplate, 16D-(*)
392A Jack Fig. 2 *Add color suffix
404B Jack (MD) Fig. 3 (¢) Replaceable Optional Components
493A Jack (MD) Fig. 4 P-88C949 Coverplate
497A Jack (MD) Fig. 4 P-88C950 Coverplate
541A Jack Fig. 5,6 and 7 P-88C954 Coverplate

® American Telephone and Telegraph Company, 1967
Printed in U.S.A. Page 1



SECTION 461-630-101

(d) Color

TABLE A

COLOR ORDERING GUIDE

JACK AND FACEPLATE ":;i':& ‘(’:;E “(’_cs’g)" "':_osz"

391A . . .

392A . .

541A . IS .

547B o* o* o*

B4ASA . . P e 8 CONTACTS

549A o . o NONFLUSH BASEBOARD MOUNTED
o MATES WITH 274A PLUG

5504 o o* o* o METAL COVER

551A . .

16A . o o Fig. 2 — 392A Jack

16B . . .

16D . . '

*Additional faceplates in colors correspond-
ing to jack.

8 CONTACTS

FLUSH WALL MOUNTED
MATES WITH 274A PLUG
MOUNTING HARDWARE AND
FACEPLATE SUPPLIED

REPLACED BY 549A JACK

4 CONTACTS

NONFLUSH MOUNTED

MATES WITH 283B AND 505A PLUGS
MOUNTING HARDWARE SUPPLIED

* o o o

¢ & 2 o o

Fig. 1 — 391A Jack Unmounted and 391A Jack
Mounted in Standard Electrical
Outlet Box Fig. 3 — 404B Jack (MD)

Page 2



IS5 1, SECTION 461-630-101

FACEPLATE

493A JACK{MD)

COVER MOUNTING - GUIDE

43A BRACKET (MD)

REPLACED BY 550A JACK

4 CONTACTS

FLUSH WALL MOUNTED

MATES WITH 283B AND 505A PLUGS
MOUNTING HARDWARE SUPPLIED covER CONTACTS

s & & & @

Fig. 4 — 497 A Jack (MD) Mounted in Standard
Electrical Outlet Box Fig. 6— 541A Jack, Cover Removed

CLIP-TYPE
GOVER TERMINALS

e 12 CONTACTS
s FLUSH MOUNTED USING
63A OR KS-19407, L1 BRACKET
AND I6A FACEPLATE RING RE TAINER
16A FACEPLATE
o MATES WITH 504A PLUG

Fig. 7 — 541A Jack With Faceplate and
Fig. 5 —541A Jack Terminated 541A Jack, Using Retainer

Page 3



SECTION 461-630-101

FACEPLATE

OUTLET
BOX

(- COVER

-
438 BRACKET LOOP
o 4 CONTACTS, DOUBLE TERMINAL
¢ NONFLUSH BASEBOARD MOUNTED
o MATES WITH 283B AND 505A PLUGS
o REPLACES 547A EQUIPPED WITH o MOUNTING SCREWS SUPPLIED
74A BRACKET (MD)
12 CONTACTS Fig. 10 — 549A Jack

FLUSH WALL MOUNTED

MATES WITH 504A PLUG
MOUNTING SCREWS AND FACEPLATE
SUPPLIED

o OPTIONAL COLOR FACEPLATES

Fig. 8 — 547B Jack Mounted in Standard
Electrical Outlet Box

» 4 CONTACTS

e FLUSH MOUNTED: o 4 CONTACTS
USING 63A OR KS-19407, L1 BRACKET o COMPONENTS:
AND 16A FACEPLATE 548A JACK

OR 43B BRACKET
IN STANDARD ELECTRICAL OUTLET BOX FACEPLATE
USING 43B BRACKET e EARLY PRODUCTION
OR SUPPLIED WITH
IN WOODWORK USING 1-1/4 INCH HOLE 43A BRACKET (MD)

o MATES WITH 283B AND 505A PLUGS o MATES WITH 283B

¢ MOUNTING SCREWS SUPPLIED OR 505A PLUG

e REPLACES 493A JACK 6 MOUNTING SCREWS SUPPLIED

Fig. 9 — 548A Jack Fig. 11 — 550A Jack, Mounted
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®|2 CONTACTS

® NONFL.USH BASEBOARD
MOUNTED

e MATES WITH 504A PLUG

*® MOUNTING SCREWS
SUPPLIED

Fig. 12— 551A Jack

o}
o

O,
=
43A (MD) 438
® TO MOUNT JACKS IN STANDARD

ELECTRICAL OUTLET BOX
@ BREAK-OFF WINGS

® REPLACED BY ® TO MOUNT
43B BRACKET 493A JACK (MD)
® TO MOUNT 541A JACK
493A JACK (MD) S48A JACK
548A JACK ® REPLACES

43A BRACKET (MD)

74A BRACKET (MD)
® COMPONENT OF

5478 JACK

550A JACK (LATEST)

® COMPONENT OF
497A JACK (MD)
550A JACK (OLD)

Fig. 13 - 43-Type Bracket

I1S$ 1, SECTION 461-630-101

USE TO PREWIRE BUILDING
DURING CONSTRUCTION
MOUNTED TO STUDDING
o USE WITH 16-TYPE FACEPLATE
FOR MOUNTING

493A JACK (MD)

541A JACK

548A JACK

Fig. 14 — 53A Bracket

7N
A\ //
W 4
iE 4| 0]
// i\
/, \\
\J

® REPLACED BY 43B BRACKET
® COMPONENT OF 547A JACK (MD)

Fig. 15 — 74A Bracket (MD)
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SECTION 461-630-101

v

® USE FOR EXISTING WALLS
e WALL HOLE 2-i/4 IN. DIA
® WALL THICKNESS LIMIT I-1/4 IN.

Fig. 16 — KS-19407, List 1 Bracket

3. INSTALLATION

INSTALLATION OF NONFLUSH JACKS

3924 Jack

3.01
(1)

(2)

Install 392A jack (Fig. 2) as follows:

Connect .cable conductors to jack and
dress as shown in Fig, 2.

Fasten base assembly to mounting sur-
face with 3/4-inch No. 8 RH blued wood
SCrews,

Fasten cover over base assembly with fur-
nished machine screws.

404B (MD) and 549A Jacks

3.02

(1)

(2)

Install 404B (Fig. 3 and 549A (Fig. 10)
jack as follows:

Connect station wire to jack and dress as
shown in Fig. 83 and Fig. 10.

Fasten jack to mounting surface with
furnished screws.

Page 6

3.03
(1)

5514 Jack

Install 551A jacks as follows:
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 STANDARD
ELECTRICAL OUTLET BOXES

3914 Jack

3.04

(1)

(2)

(3)

The 391A jack is mounted in standard
electrical outlet box (Fig. 1) as follows:

Connect station wire to jack and dress
as shown in Fig. 1.

Mount jack in outlet box using furnished
SCrews,

Fasten faceplate on jack using furnished
SCrews.

497A Jack (MD)

3.05

lows:
(1)
(2)
(3)
{4)

(5)

The 497A jack (MD) is mounted in stand-
ard electrical outlet box (Fig. 4) as fol-

Mount 493A jack on 43A bracket.
Connect station wire to jack.
Dress wire as shown in Fig. 4.

Mount jack equipped bracket in outlet
box.

Fasten faceplate with furnished screws.

5474 (MD) or 547B Jack

3.06
1)

(2)
(3)

(4)

(5)

Install as follows:

Attach 541A jack on 7T4A
(Fig. 8) or 43B bracket,

Connect station wire or cable to jack.

bracket

Dress wire as shown in Fig. 8 (leave slack
loop).

Mount jack and bracket assembly in out-
let box.

Install faceplate. (The cover must be on
jack before placing faceplate.)



IS5 1, SECTION 461-630-101

RING
RETAINER

* MOUNTS TO
63A BRACKET USING RING RETAINER
KS-19407, L1 BRACKET (RING NOT REQUIRED)
e MOUNTING SCREWS AND RING RETAINER
SUPPLIED

Fig. 17 — 16-Type Faceplate
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SECTION 461-630-101

493A (MD) or 5484 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.

5504 Jack

3.08 The 550A jack (Fig. 11) is assembled in

the same manner as the 497A (MD) jack
(8.05). It consists of a 548A jack (Fig. 9), 43A
or 43B bracket, faceplate, and mounting screws.

INSTALLATION OF FLUSH-TYPE JACKS IN 63A OR
KS-19407, LIST | BRACKET

3.09 The 493A (MD), 541A (Fig. 5) and 548A

(Fig. 9) jacks can be mounted on a 63A
or KS-19407, List 1 bracket (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.

5414 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. b).
(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

402 Connect conductors as indicated by the

color designators stamped next to the
terminals. The red conductor is terminated at
the R terminal, ete.

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. TERMINALS
INSIDE WIRE INSIDE 8 | 12
QUAD WIRING TERMINAL
CABLE DESIGNATIONS
Red BL-W R 1
Lst Green | W-BL G 2
Yellow | O-W Y 3
Black | W-O BK 4
Red G-W w 5
ond Green | W-G R-R 6
"% Yellow | BR-W Y-Y 7
Black | W-BR BK-BK 8
Red S-W 9
ard Green | W-8 10
Yellow| BL-R 11
Black | R-BL 12




BELL SYSTEM PRACTICES
Plant Series

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.

© American Telephone and Telegraph Company, 1968
Printed in U.S.A.

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) - 4.05—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.
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BELL SYSTEM PRACTICES
Plant Series

SECTION 461-630-102
Issue 1, October 1967
AT&TCo Standard

JACKS AND JACK MOUNTINGS
FOR PORTABLE TELEPHONE SETS, OUTDOOR TYPE
IDENTIFICATION, INSTALLATION, AND CONNECTIONS

1. GENERAL

1.01  This section is issued to:

e Rearrange information formerly found in
Section 461-630-100.

o Show manufacture discontinued (MD) ap-
paratus.

1.02 Some areas require at least one telephone

set or ringer connected permanently to
the line. Check local instructions governing line
ringers.

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.

2. IDENTIFICATION

(a) Illustration Index

KS-8420 Jack Fig. 1
K8-8421 Jack Fig. 2
KS-16151, List 1 Jack (MD) Fig. 3

KS-193186, List 4 Housing Fig. 4
KS-19316, List 5 Cover Fig. b

KS-19816, List 6 Housing Box Fig. 6
and 7

KS8-20202, Lists 1 and 2 Housing Fig. 8
(b) Ordering Guide

Jack, KS-8420

Jack, KS-8421

Housing, Weatherproof, KS-19316, L4

Cover, Weatherproof, K8-19316, L5

Housing Box, KS-19316, L6

Housing, KS-20202, L1 or L2

Note: If an outdoor switch is required, refer
to Section 463-246-100.

Fig. 1 — KS-8420 Jack, Installed

© American Telephone and Telegraph Company, 1967
Printed in U.S.A. Page 1



SECTION 461-630-102

DROP OR BRIDLE WIRE

1093A PROTECTOR
{IF REQUIRED)

E-DROP WIRE CLAMP

BRIDLE WIRE

GROUND WIRE

172 IN. GALY IRON RETURN BEND
E-DROP WIRE CLAMP

172 IN, GALV IRON CONDUIT (PREFERRED) OR USE
CROUSE-HINDS NO. CGB-193 CONNECTOR OR EQUIVALENT

I~IN, CABLE STRAPS FASTENED
WITH )-IN. ROCFING NAILS

A

APPROX 6 FT. ABOVE GROUND
I/2 IN. GALV IRON CONDUIT ~

~IN. NO. [4 RH GALV wWOOD
SCREWS IN 10 14-3/4 iN.
SCREW ANCHORS

wen— |=IN. CABLE STRAP. ATTACH WITH NO. 14 RH
GALY WOQD SCREWS IN APPROVED SCREW
ANCHORS OR WITH OTHER APPROVED
FASTENERS

PROTECT GROQUND WIRE FOR A DISTANCE OF 8 FT. ABOVE GROUND WITH GROUNB WIRE MOULDING,
PLACE STRAPS APPROX 4 FT. APART. IF POLE IS CROQKED, PLACE SUFFICIENT STRAPS TO MAKE
MOULDING CONFORM TO CONTOUR OF POLE.

NOTE. WHEN TWISTED PAIR OR TRIPLE WIRE IS USED, PLACE A LAYER OF RUBBER 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.

1-174 {N. NO. 14 RH
GALV WOOD SCREWS

Fig. 2 —— KS-8421 Jack, Typical Installation
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/- COVER ABSEMBLY

RETAINER SPRING

/ RETAINER RING

MODIFIED 493A JACK{MD)

BUSHING
GROMMET
HOUSING~ .
GROMMET : o
\m i CONNECTOR
LOCKING FRICTION WASHER "~ _ iae-
SCREW FRICTION . @ :
WASHER _,M""”'W ASSEMBLED KS- 19316, L4
WEATHERPROOF HOUSING /‘Iﬁw i
HEIREEL
GLAND NUT —___ g GLAND NUT hj%ll,,

Fig. 4 — K5-.19316, List 4 Housing and Components
Fig. 3 — Assembly of KS-16151, List 1 Jack (MD) (2 of 3 Grommets Shown)

BRACKET

oFOR USE WHERE BOX FOR JACK HAS BEEN
INSTALLED OR REPLACEMENT PARTS
FOR KS$=193186, LIST 4.

®ACCEPTS!
493A JACK {MD)
5414 JACK
548A JACK

eMOUNTS TO STANDARD
ELECTRICAL OUTLET BOX

eMOUNTING SCREWS SUPPLIED

Fig. 5-—KS-19316, List 5 Cover
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® FURNISHED WITH LATER PRODUCTIONS OF
K8=-19316, LIST 4 HOQUSING

® WITH REVERSIBLE MOUNTING LUGS

Fig. 6 — K$-19316, List 6 Housing Box

®

MOUNTING POSITIONS

6 I (3
I
T | W
MOUNTING LUGS B e
) | It ©)
I
o |
——— e e e —
@, |
!
© | @
—— e ————
. | B__&
= ) |
S B © e
LUGS INVERTED | WITH Two

I ADDED LUGS

Fig. 7— Housing Box Showing Reversible Mounting Lugs
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f 3.9 IN. {

K§-20202, L2
CONSISTS OF HOUSING ONLY) ———e

BRACKET ey

o W Y
=
m,«GROMMET

P
s _ —— ERICTION
e & g’?
GASKET y & WASHER
\ IHAg~— GLAND NUT

3 B3 @

COVER 3 GROMMETS SUPPLIED
)

® ACCEPTS:
541A JACK
548A JACK

o !MPROVED WEATHER PROTECTION
o HORIZONTALLY MOUNTED ONLY

®GROMMET SIZES FIT 4 CONDUCTOR
"D" WIRE TO 12 CONDUCTOR "JKT"

e HARDWARE AS SHOWN SUPPLIED
FOR KS-20202, LI ONLY

®DIE CAST ALUMINUM

Fig. 8 — Assembly of K5-20202, Lists 1 and 2 Weatherproof Housing
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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.

(8) 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 serews 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,

(8) 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 Juck

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 &

(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 conductors to 493A jack.

(8) Install 493A jack, retainer ring, retainer
spring, and cover assembly in this order.

(9) Tighten locking screw.

KS-15316, List £ 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 hox 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 adjust 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-20202, 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)
(4)

(5)

(6)

(N

(8)
9

(10)

Eemove housing and drill fastener holes.

Secure housing to mounting surface with
No. & brass wood screws or No. 8 RH
brass machine screws.

Place gland nut, friction washer and
grommet onto cable or drop wire.

Run cable or drop wire inside housing and
adjust grommet and friction washer for

watertight fit with gland nut.

Install bracket and arrange cable or drop
wire through center of bracket.

Connect conductors to selected jack.
Install jack to bracket. Supplied cover for
541A jack is not required and may be dis-

carded.

Install gasket and cover.

4. CONNECTIONS

4.01

4.02

4.03

Figure 9 shows connections for KS-8420
and KS-8421 jacks.

Only one conductor shal! be connected to
a single clip of a clip-type jack terminal.

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, ete.

4.04

Table A shows the connections for 12-con-
ductor jacks.

RING

ISS 1, SECTION 461-630-102

GROUND LUG IS NOTCHED

GROUND

TP

Fig. 9 — Connections for K5-8420 and 8421 Jacks

TABLE A

12 CONDUCTOR JACK CONNECTIONS

D AND E WIRING TERMINAL
CABLE DESIGNATION

BL-W
W-BL
0-W
W-0
G-W
W-G
BR-W
W-BR
5-W
Ww-3
BL-R
R-BL

O W =1 W W

— et
o = O
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BELL SYSTYEM PRACTICES
Plant Series

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 283B(MD) plug.

® Levise Table A.

® Add Table B.

® Add connection information on the current
model 505A plug.

® Add connection information on the current
mode] 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.
504A 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
NOQ. OF FIG.
TYPE CONTACTS NO. ASSOCIATED JACKS
KS-8420
KS-8419 3 7 KS-8421
505A 3.4 404B (MD) 493A (MD),
o i B 548A, 497A (MD),
549A, 550A
9 ? 4
283B (MD) 4 8 KS-16151, L1 (MD)
‘ o P-44E055 mounting
423A 6 block and screw assembly
2744 8 I 5 | 391A,3924 |
BO4A 12 1,2 Dl SUA D),

o

American Telephone and Telegraph Company, 1969

Printed in U8 A.
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SECTION 461-630-105

TABLE B

COLOR ORDERING GUIDE

TYPE PLUG
COLor 504A 505A 274A 423A* KS-8419 283B(MD)

BLACK —3 . . 'y
LT. OLIVE GRAY —49 o

IVORY —B50 . . .

GREEN —51 . . .
RED —53 . .

BROWN —b4 . T
YELLOW —b6 . . .
WHITE — 58 . . R
| ROSE PINK —59 . . .
LT. BEIGE —860 . . .
LT. GRAY —61 . . .
"AQUA BLUE —62 . . .
 TURQUOISE —64 e . .
"BRASS . e

*This plug is inside the 750 telephone set and may be any color as it is made from scrap plastic.

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 b41A 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.

505A 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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)

/
CAP
ASSEMBLY

P-4BD138
SCREW

P-14E253
CORD TIP P-14E810
GUIDE SOCKET TYPE

TERMINAL ASSEMBLY

SLOT FOR
WING BAND

P

CORD STAY

Fig. 2—504A Plug Disassembled

Fig. 3—505A Plug

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 PLUG

2.06 The 274A plug (Fig. 5) is a 2-piece, 8-contact

plug of molded plastic. It is intended for
use with braided fabriec 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.

423A PLUG

2.07 The 423A plug (Fig. 6) is a 2-piece, 4-contact

molded plastic piug 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 KB8-8419 plug (Fig. 7) is a 3-contact,
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 K5-8420 or KS-8421 jacks.

283B(MD) PLUG

2.09 The 283B(MD) plug (Fig. 8) is a 2-piece,

4-contact 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 S hook
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, ete,
normally made in the connecting block)

Page 3



SECTION 461-630-105

. CORD TIP GUIDE
. 4~ (CURRENT MODEL)
W\
e i CORD
' : S CHANNEL

CORD TIP GUIDE
(EARLY MODEL }

CORD
FASTENER

CAP ASSEMBLY \\

ek MM
P-26E777
SOCKET TYPE

P-44E634 TERMINAL ASSEMBLY
SCREW

SLOT FOR
WING BAND

Fig. 4—505A Plug Disassembled

Fig. 5—274A Plug

should be made in the plugs. Do not make wiring 504A PLUG
variations in .the station jacks. When required,
two spade tips may be placed under one screw 3.02 Connections for the 504A plug (Fig. 1) are

head. In some plugs, eg, 505A, there are two as follows:
socket-type connectors on each terminal pin, These
extra terminal connectors may be used to bridge (1) Place cord tip guide on block (Fig. 2).

spade tip conductors. If the extra connectors are

used to store unused cord conductors, the unused

conductors must be insulated at the telephone set (2) Insert mounting cord tips into socket-type
end. terminals of plug.
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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-—423A Plug, Front View and Rear View Cover
Removed (7) Insert screw and tighten.

TYREX SJ3 NO. I8 CORD

Fig. 7—KS-8419 Plug

505A PLUG

3.04 C(Connecting Current Model D3BU or D4BP
Mounting Cord to a Current Model 5054
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—283B (MD) Plug

(8) Connect the mounting cord spade tips in
the socket-type terminals.
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(4) Insert screw through hole in block and stay
band.

(5) Dress conductors so they will not obstruct
the eenter 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.

'\ FASTENER

Fig. 9—Current Model D3BU Cord Connected to
Current Model 505A Plug

3.05 Connecting Current Model D3BU or D4BP
Mounting Cord to an Early Model 5054
Plug:

{1y Cut flat eyelet stay band approximately 1/8
inch from end of cord jacket using 8-inch
sidecutters, or equivalent (Fig. 10).

Caution: When culting the stay band,
take precautions to prevent the severed
end from striking personnel or apparatus.

(2) Make a right angle bend in the remaining
length of stay band in the direction away
from the cord conductors.

(3) Position the mounting cord into the cord
channel of the block, as shown in Fig. 10.

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 socket-type terminals.

(6} Dress the conductors so they will not obstruct
the center of the cord tip guide.

(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.

(8) Insert cover screw and tighten.

CUT HERE

l—w/st.
FLAT
EYELET .. -

COMPLETED
BEND

STAY
BAND

END OF CORD
JACKET

CORD FASTENER
wwwmw%ﬁmﬂffﬁgﬁ

Fig. 10—Connecting Current Model D3BU or D4BP
Cord to Early Model 505A Plug

3.06 Connecting Early Model D3BU or D4BP
Mounting Cord to Current or Early Model
5054 Plug:

(1) Remove P-18KE457 adapter [3.11(b)(1)] and
S hook from the cord.

(2) Make a right angle bend in the S hook
support of the stay band in the direction
away from the cord conductors (Fig. 11).

(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).



{4) Fit the cord fastener into the groove in the
cord channel and press until it snaps into
position.

() Connect the mounting cord spade tips in
the socket-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.

8 .: )
BENT S HOOK
- SUPPORT

Fig. 11—Early Model D3BU Cord Connected to 505A
Plug

3.07 Connecting 5054 Plug to a Cord Equipped
With 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.

IS5 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 274A plug are as follows:

(1) 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 components are assembled to TYREX
SJ3 No. 18 cord or equivalent (Fig. 7).

(2) In TYREX 8J3 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 K3-8420 and
KS-8421 jacks are provided to ensure that the
plug is inserted in one position only.

Page 7
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over the top of the cord stay; terminate on
the Y punching. If the black conductor is
used, pass it counterclockwise, under, and
then over the cord stay; terminate it on the
BK punching.

(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 (5) Bend cord spade tips and dress red and

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 eord conductors 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 eclockwise until positioned 90 degrees
away from small eye of S hook.

(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 cord securely.

Note: An RM-658901 self-tapping screw and
a P-284139 flat washer will be shipped with
each 283B(MDj plug (Fig. 16).

(4) Lay the cord conductors out straight from

the cord (Fig. 15). Pass the green conductor
clockwise under the cord stay 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

green conductors so they lie outside of
the mounting screw hole guides (Fig. 16).

(6) Seat base of plug in cover before tightening
serews to prevent pinching of conductors.

Using Cord Equipped With Wing 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 cover before
tightening screws to prevent pinching of
cord conductors.

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 in
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

BEND CORD
SPADE TIPS
AS SHOWN ~,

8K

STAY HOOK '~

FLAT EYELET"
STAY BAND

Fig. 12—Terminating Cords Equipped With a Stay Hook, Wing Band or Flat Eyelet Stay Band on a 283B(MD)
Plug

P-18E457
ADAPTER

Fig. 14—Bending S Hook

Fig. 13—Early Model D4BP Cord and Adapter
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Fig. 15—Early Model D4BP Cord Ready to Terminate

RM-65890I
SELF-TAPPING P-284(39
SCREW WASHER

Fig. 16—Early Model D4BP Cord Terminated on
283(MD) Plug



NEW ENGLAND TELEPHONE COMPANY ADDENDUM 638-215-300NE
Plant Series Issue B, June, 1965

STATION PROTECTION

MAINTENANCE

1. GENERAL

1.01 This addendum is issued to clarify
instructions concerning protection
requirements.

1.02 1Inspections 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 BSP 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.
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BELL SYSTEM PRACTICES
Plant Series

SECTION 638-215-300
Issue 2, March, 1961
AT&TCo Standard

STATION PROTECTION

MAINTENANCE

1.00 GENERAL

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
106C protectors to fuseiess operation is
also provided.

1.03 Fused protectors on stations served by

grounded metal sheath cable should be con-
verted when the station is visited except when it
would be 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.

1.94 When station protectors, served by metal
sheath cable, are in locations where atmos-

121A ADAPTER

2IlA CONNECTOR 213 A CONNECTOR

Fig. 1 — Adapters and Connectors

© American Telephone and Telegraph Company, 1961
Printed in U. S. A,

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 reissued to revise paragraph
3.01.

1.06 Due to extensive changes marginal arrows
have been omitted.

2.00 CONVERSION OF 98A AND 106C PROTECTORS
TO FUSELESS OPERATION

When converting stalion protectors on

-@= SSM (8pecial Safeguarding Measures)
and/or SSP (Special Service Protection)
lines, arrangements must be made to
have the special lines taken out of serv-
ice before doing any work on the pro-
tector, since this work could readily
cause service interruptions.

OP>my

2.01 The following adapters and connectors
(Fig. 1) are used in converting protectors:

o 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 98A protectors
manufactured prior to 1939 because the
120A adapter will not fit over the larger
ground electrode employed in these earlier
protectors.

e The 121 A adapter and 213A connector may
be used to convert all 98A protectors.
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NO.26 PROTECTOR BLOCK
NO.27 PROTECTOR BLOCK
PROTECTOR SPRING

213A CONNECTOR
\ »

ADAPTER TAP
121A ADAPTER
GROUND ELECTRODE

Fig. 2 —Converted 98A Protector Using 121A
Adapters and 213A Connectors

2.02 For conversion of 98A 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 2.04 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 1064
protector cannot be converted to fuseless opera-
tion because of insufficient current-carrying
capacity.

2.04 Alternate methods 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 106C protector may be converted by

connecting line wires directly to station
side of protector if they are of sufficient

Page 2

L,, . D&*

GROUND ELECTRODE

NO.26 PROTECTOR BLOCK

NO.27 PROTECTOR BLOCK

PROTECTOR SPRING

211A CONNECTOR

IR 1204 ADAPTER

— FUSE CLIP

Fig. 3 — Converted 98A Protector Using 120A

3.00

3.01

Adapters and 211A Conneclors

length. The connectors may be omitted. No
adapters are necessary. (Fig. 4.)
MAINTENANCE

Station protectors should be inspected on
every visit to customer’s premises.

~OROP WIRE " "

INSIDE WIRE.

Fig 4 — Alternate Method of Converting
106C Protector
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TABLE A

CONVERSION OF 98A PROTECTOR

Using a 120A Adapter and Two Using Two 121A Adapters and Two
211A Connectors 213A Connectors
Step Procedure Step Procedure
1 Disconnect line and station wires. 1 Remove cap and No. 26 and 27 protector
blocks.

Remove cap and No. 26 and 27 protector

2 blocks Insert the 121 A adapters all the way into
’ 2 | the protector well with flat side against
the ground electrode.
3 Ingert 120A adapter over ground elec-
trode. Press adapter all the way down. Check for ground on all binding post
3 terminals (Note 1).
4 Check for grounding on all binding post

terminals (Note 1). 4 | Remove adapters.

Assemble a No. 26 and a No. 27 protec-

Replace No. 26 and 27 protector blocks. 5 ! ior 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 11C fuses.
Place 211A connectors under the bottom Insert 213A connector over each fuse
8 binding post nuts. Tighten binding post 9 with bent down ends- 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 or protector block springs.

Note 2: Fluse 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 shrurtk 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; defective fusés may be used for this purpose.
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3.02

Page 4

When a protector is visited, the following
work operations shall be performed:

Inspect the ground wire, ground clamp,
and ground tag. If the grounding
medium 18 not the 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 available is a ground rod, make
sure that the telephone rod is bonded to
the power ground rod, as directed in the
section mentioned above.

Replace protectors, mountings, and asso-
ciated parts which are defective or are in
poor condition.

Replace broken or eracked carbon blocks
on the 98-type protector.

2A1 PROTECTOR UNIT «—

 m o [NJECT
= w @ REMOVE

KS-16646 TOOL

- P-376376 (PLAIN BRASS)
. P-13A683 ( TINNED)

REPLACE mm iy

e If No. 26 protector block is excessively

pitted, turn over and re-use opposite side
if it is in good condition. If neither side is
satisfactory, replace block.

Replace all 2A1-type protector units (car-
bon block assemblies used in 1114, 106A,
106C, 106CA, 116A, 116C, 117A, and 117B
protectors) or 2B1A protector units (car-
bon block assembly used in 123A1A pro-
tector) that ground the line.

Replace converted 98A protector when op-
erated due to a power cross (permanent
contact between spring and adapter tab).
(When the protector is subject to continu-
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 solid contact
with the adapter taps and, thereby, pro-
viding a low-resistance path to ground.)

Inspect wire terminations at protector for
tightness, broken wires, and corrosion.

/- STUD AND SLEEVE ASSEMBLY N\

Fig. 5 —KS-16646 Tool
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4.00 STUD AND SLEEVE ASSEMBLY REPLACEMENT

4.01 The stud and sleeve assembly associated with station protectors

(such as 106A, 116C, or 117B) using a 2A1-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
hurned or by the lack of spring tension in the assembly.

4.02 The KS8-16646 tool is used to remove damaged stud and sleeve assem-
blies and to insert the replacement (Fig. 5). Replacement should
not be attempted on 106CA or 111A protectors.

4.03 The P-13A683 stud and sleeve assembly is used in station protectors
using 2Al-type protector units and is tinned to ensure a low-
resistance path through the protector.

4.04 The P-376376 stud and sleeve assembly (plain brass) is used 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 deseribed in the section entitled Handling Wire and
Cable.

Pag2 5
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BELL SYSTEM PRACTICES
Plant Series

SECTION 463-110-200
Issue 5, January 1968
AT&TCo Standard

AUXILIARY SIGNALS
INSTALLATION AND MAINTENANCE

1. GENERAL

1.01  This section contains installation and maintenance
procedures for the KS8-16301 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 KB5-16301 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.

o)

(b) Typical Installation Assembly

Under no circumstances should the
cord provided for cominercial power
be passed through a hole in a wall
or be fastened to a wall.

® A typical signal (Fig. 1) includes a backbox,
a signal premounted to grilled cover, and a
control relay.

(¢) Location

® Place signal for best sound distribution.

©

® Locate signal where it will not be damaged
or made inaccessible to repair personnel.

(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.

(fy Type of Installation

¢ The type of the backbox determines the
type of installation (see Table A).

3. INSTALLATION

(a) Weatherproof Power OQutlet 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 fasteners.

@ 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.8.A.
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BACKBOX
(LIST (8 OR LIST
8 OPTIONAL)

SOCKETS FOR
SIGNAL HINGE PINS

SIGNAL
PREMOUNTED
TO GRILLED COVER

RAINHOOD

. " SHIELD
s Ji POWER CORD
Ve

RELAY

Fig. 1—Exploded View of Assembled Signal Using Relay

TABLE A
BACKBOX TYPE OF INSTALLATION
L8 Indoor — Power Cord — Use With Relay
L9 Indoor — Conduit — Use Without Relay
L11 Outdoor — Conduit — Use Without Relay
L19 Outdoor — Power Cord — Use With Relay

Page 2



FOR THREADED
SHIELD OF
WEATHERPROOF PLUG

PLATE
ASSEMBLY

THREADED
PLUG AND HOLE

Fig. 2—-Weatherproof 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 place (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 Cord Termination

{c) Control Relay, KS-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 circuits 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).
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POWER
RECEPTACLE
FOR

CONNECTION
TO RELAY

ENTRANCE FOR

v TELEPHONE
CHANNELS FOR WIRES
MOUNTING RELAY
3-CONDUCTOR
CORD AND
PLUG
THIRD
CONDUCTOR
FOR
PROTECTION

GROUND

OUTLET FOR
K&-16301
SIGNALS

SIGNAL CONTROL
TERMINALS

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 removal
from backboard.

e Has 2-conductor cord for terminating on a
42-type connecting block or equivalent.

4. MAINTENANCE

Before performing any work on
M equipment connected to commercial
power, de-energize the power supply
circuit. The customer shall arrange
for power disconnection and reconnection

on power circuils 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 hack of the
bell resonator. The direction of adjustment is
stamped near the adjusting nut or screw.

4.02 The KB8-16301, 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, K5-16301

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.



ADJUSTING
NUT

Fig. 7--KS-16301, List 3 Bell—Vibrating

T T B ot

SLEEVE WITH
COTTER KEY
HOLES -~

VOLUME
ADJUSTING
COTTER KEY

Fig. 8—KS-16301, List 4 Bell—Single Stroke

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 7T0H 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 1/2-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, iec, 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.

K$S-8229 Signal Chime

4.06 The volume of the KS-8229 signal chime may

be adjusted by a screw (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



SECTION 463-110-200

Page 6
6 Pages

o

t<————4-—3/4 nN.—.1

6 IN,

¥

w—h

"Nt/g-l/z IN.

VOLUME
CONTROL

TELEPHONE
LINE
CONNECTIONS

Fig. 9—KS-8229 Signal Chime



BELL SYSTEM PRACTICES
Plant Series

SECTION 483-110-300
Issue 3, April, 1963
AT&TCo Standard

AUXILIARY SIGNALS

CONNECTIONS

. GENERAL

i.01 This section describes and {llustrates
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,

1.03 Certain auxiliary signals and power relay

sets for use on telephone lines are equipped
with a 0.5~ or 0.45-mf capacitor in series with
a relay which 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
limitations.

/—TO POWER RECEPTACLE -

1.08 The total number of auxillary signals con-

nected to apower relay set should not exceed
the current carrying capacity of the relay contacts.
Individual signal-operating currents are covered
in the section on auxillary signals identification,
Current carrying capacity of power-relay set
contacts are covered in the section on power
reldy sets.

2. CONNECTIONS

2.01 Connections for KS-16301 signals andrelays
are shown in Fig. 1.

TO OUTLET IN

LIST 15,16 OR 7
RELAY FOR DUAL
POTENTIAL USE,OR TO
POWER RECEPTACLE IN

I

IN BACK BOX
*
KS-18301,1.15 RELAY

CORD CORD

, KS-16301,L16 AND LI7

BACK BOX FOR SINGLE
%, POTENTIAL USE.
"\

RELAYS CORD

-OUTLET FOR
K3-16301,LIST
1,2,3,4,5,6,AND
14 SIGNAL.S

aui]

LOA HI

3
90v |8-48v ~4s$1>0
20A, DC 60A

-~ QUTLET FOR
KS-16304, lIST [ ]

16 T 4Ty

14 SIGNALS

)

KS-18301

SIGNAL
LISTS 1,2,3,4,5,6,AND I4

T ELAY|
USED| con

4

TO TEL O
SIGNALING LINE

LI6~9 TO 48v60n,
LIT=12 TO 78v DC

T
SIGNALING LINE

Fig. | - KS-16301 Signal and Relay

© American Telephone and Telegraph Company, 1964

Printed in U. S, A,
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CORD
L *
7O COML
POWER
ubud_
]
CORD
— .
@ R ]-ro LINE
4ZA
CONN BLOCK
Fig. 2 - Typical Relay Equipped Signal
2,03 Several signals may be connected as shown
2.02  Connections for typical relay equipped sig- in Fig. 3. This has the advantage of only
nals are shown in Fig, 2. one ringing bridge on the telephone line for several
auxiliary signals, Special commercial power wir-
ing is not needed between relay set and signals.
INSIDE WIRE
YO DRY CELL OR CABLE
oR RiNGING |
CURRENT < i
T0 ~  COML POWER
GTHER .
SIGNALS (:t
A
CORD
a-q-0 SIGNAL—M
POWER RELAY [ ] Q@ [CONN
SET » T T BLOCK T
L0 9.8-<noTE
TO
OTHER ? (
SIGNALS co_rwm
T R
st

N /
TO TEL LINE

NOTE:  SIGNALS DESIGNED FOR LSE WITH OC
00 NOT CONTAIN A CAPACITOR,

Fig. 3 - Multiple Signal
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CORD
e

coML U
POWER

KS-B233,L2
TRANSFORMER
RELAY SET

D

¢

2.04 The KS-8233,1.2 transformer relay set has
been used to connect several signals to one

telephone line, as shown in Fig., 4. This may be
encountered in some existing installations,

R

N
TO TEL LINE

.:4_4__9..__;)}__
-So—

ISS 3, SECTION 463-110-400

CORD
D
COML
CONN POWER
@ |aLock - {
GORD
KS-8233
SIGNAL ———
M~ INSIDE WIRE .
OR CABLE
LA
Vg
TO OTHER SIGNALS
N p p
L\ CORD
R
7]
J
CONN
BLOCK

Fig. 8 - KS-8233,L2 Transformer Relay Set

[POWER WIRING

2.05 Connections for signals 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.

7O
10
POWER
SUPPLY \ SIGNALS

T
048 |
MF A
NOTE | L
\l
¥ 9
TOGG!

SWITCH

FNOTE 2

T

o A—
TO TEL OR SIGNALING

Fig. 5 - KS-16626 Power Relay Set

BOTE 1@ LYST 9 RELAY 15 EQUIPPED WITH A TOGOLE
SWETCR WAICH WILL DISCONNECT RELAY FROM LINE.

NOTE 20 LIST 11 AND 12 RELAYS DO NOT (ONTAIN A
CAPACITOR.
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>0 > © >~ > ©
x  EE =% 8 BK
a2 Lo am S —
Ty By I, By m
)
R R R L2 B
, T, GRD, GROL \YR
GROD v
R R T
GRD, ~ GRD, > > > R BK
/ : BK %
BR-BL
TO AUX SIGNAL u =
OR . 0 O 1
RELAY SET ‘\o__‘u
2 [ BR-Y &
\ — 6878 SUB SET

Fig. 6 - Auxillary Signals on Party Lines

2.06 Auxiliary signals may be installed on 4-

party full selective or 8-party semiselective
lines by connecting a 531C or 687B subscriber
set as shown in Fig. 6,

2.071 Connections for noncontinuous low voltage
signals such as bells, buzzers, and lamp
indicators are shown in Fig. 7.

S0
Z >0 >~ >
tmgw Fa o ol BK
%8zZ §6 I© 3O
. aN a.mn [V W~ o L1
T R T R
> > —b> » >—0 K
R T GRD GRD Le 1y B
— — = o {
GRD
GRD GRD R T
> > —» > > <l R BK
TO AUX (S BK !E
§°W X?_ls'TAGE . BR-BL
IGN —_— | A v
; &
LOW VOLTAGE !
AC OR DC - 2 BR-Y |
> \J/
SUPPLY \ 687B SUB SET

Fig. 7 - Noncontinuous Low Volitage Auxiliary Signals
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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.

3.01
(a)
(b)
)
(d)
(e)

CIRCUIT OPERATION

The circuit operates as follows (Fig 8):

Ringing current applied to line operates
R relay through its secondary winding,
through top contacts 1 and 2 of SR relay
to ground.

R relay locks operated by batterv through
its primary winding, through its own top
contacts 1 and 2, through bottom contacts
3 and 2 of SR relay, throughbottom contacts
1 and 2 of TO relay (Z wiring) to ground,
or to switch to ground (Y wiring),

R relay operated completes circuit through
its own top contacts 3 and 4 to operate
auxiliary relay or signal.

Bottom contacts 1 and 2 of R relay may
be used to operate a line lamp Indicator,

When call 1s answered, B relay operates
by central office or PBX battery through
station.

]

@)

(h)

1)

)

IS$ 3, SECTION 463-110-400

SR relay operates by battery through its
winding through contacts of B relay
(operated), and through bottom contacts 1
and 2 of TO relay to ground (Z wiring),

Operation of SR relay opens locking cir-
cuit of R relay which releases.

Circuits to auxiliary signal andline lamps
open when R relay releases,

Unanswered calls are handled by a time-
out feature, WhenR relay operates, ground
is connected through bottom contacts 3and
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 approximately 30 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,

If call is answered, SR relay operates as
previously described. Circuitis 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.
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TO
LINE

:

POWER RELAY SET

10
HS-VOLT
SUPPLY

10 aUX SIG

NOTE

T
R STATION

S:
. PROVIDE I8E KEY TEL UNIT WHEN
USED WITH THFE 555 PBX

2, USE 2 OPTION TO PROVIDE
AUTOMATIC TIME OUT OF
LOCKED IN  SIGNAL

3 USE "Y" OPTION WHEN BATTERY

CUTOFF KEY 1S PROVIDED
4. 15C KEY  TEL  UNIT CANNOT
Tg’o:%’;g:f’}?’;t‘:y@ 18D OR BE USED WITH RING- THROUGH
ASSOLIATED i I8E WEY REPEATING COIL USE (4A KTU
SIGNAL TEL UNIT
I SEE NOTE |
5]‘_ 7_‘[ !(Rj da ‘.I,"“ TO POWER
T SUPPLY FOR
(r) ) TR X 16 ©
2MF 2MmF 2 5
8A — °
T R
THERMISTO! 1 3BF L
(®) mz De-arsa | a4 =
15C REY ‘ )
TEL UNIT (rR) $-32000
agot Y b o] G
VARIS TOR e
T J 2 Q
. \ 1 o] TO LAMP
BAT SUPPLY
3 WHEN
94 12 B USED
9 14 gg -
8|l c = Pl w TO 5
N 3 P 4
= TO LINE LAMP INDICATOR 6
WHEN USED
Sart? -
- 30A KEY
. . an  BAT o ] 5004 § 302_ B {TEL uNIT
FOR"v" aND 2" OPTIONS 7 CuToFF 4 2 SEF i
SEE NQTES 2 AND 3 REY = —
7 2 n 2 =
5TR b ARG
8 | \ ]
\THIS CONTACT OPENS ON
HEATER WINDING ONLY
Fig. 8 - Connections and Circuit Operation for Continuous Auxiliary Signals
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BELL SYSTEM PRACTICES
Plant Series

SECTION 500-114-100
lssue 2, August, 1964
AT&TCo Standard

RINGING BRIDGE LIMITATIONS

1. GENERAL

1.01 This section covers maximum number and
types of ringing bridges which may be em-
ployed for wvarious service arrangements.

1.02 This section is reissued to add:
¢ ANI (Automatic Number Identification).
* New ringers.
¢ F1A ringer—chime condition.
¢ G-, M-, and N-type ringers.

e Additional information affecting ringing
bridges.

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 Ringers are classified in two groups:

(a) High impedance - having a total dec coil
resistance of 2500 ohms or more.

(b) Low impedance — having a total de coil
resistance of less than 2500 ohms.

2.02 Ringing bridges are also classified in two
groups:

(a) High impedance — consisting of one high-
impedance ringer in series with a capaci-
tor of 0.4 to 0.65 uf (microfarads).

(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 — usging a cold cathode electron
tube in series with a ringer.

3. NONPOLARIZED RINGING

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
geries with a capacitor, from each side of the
line to ground.

TP

MAIN EXTENSION
STATION STATION

RING

Fig. 1 — Individual Lines — Bridged Ringing

© American Telephone and Telegraph Company, 1964

Printed in U. S. A.
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TIF STATION
PARTY-2

TP

*

RING

RING STATION
PARTY -1

i

Fig. 2 — Two-Party Full Selective 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.

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, POLARIZED RINGING

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.

TiP

PARTY ~ 4

i_ PARTY-2

TIP

RING

PARTY - PARTY -3

e

Fig. 3 — Four-Party Semiselective Grounded Ringing

4.02 Four-party full selective or 8-party semi-

selective ringing (Fig. 4) is accomplished
by using sets employing a cold cathode electron
tube in the ringing circuit.

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.

5. MAGNETO RINGING

5.01 This is a ringing system employing ac
(alternating current) to operate ringers.

RING

L L

~RING -TIP
PARTY i&5% PARTY 236

+RING +TIP
PARTY 3A7 PARTY 488

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 accomplisned by applying cor-
rectly poled pulsating current between one
side of the line and ground.

6. RINGING BRIDGE LIMITATIONS

6.01 The following information covers limita-
tions on number and type of ringing bridges
used on:

¢ Individual lines.
o 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:

s 4.party full selective.

o B-party semiselective.
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e 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 B-party semi-
selective service using tube type ringing
bridges.

(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.

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 687B 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 reguirements 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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(b} To control a signal or other apparatus
energized from a local low voltage source.

(c) To connect one high-impedance capacitor
ringing bridge as well as control locally
energized apparatus.

7.03 For connection of 687B subscriber set,
refer to section on subscriber sets, ringers,
and relay type polarized ringing.

R <~ There is one important restriction on
the use of this subscriber set. When
such a set is used at a given station to
connect one or two high-impedance ca-
pacitor ringing 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 ringer 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 6878 subscriber set at both
party 7 and party 3.

7.08 These arrangements are necessary because

the tube and relay of the 687B subseriber
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 w