


~ISSUE #4

IMPORTANT

This Reference Book has been especianlly compiled for your Maintenance
Staff to enable them to promptly and conveniently identify parts of
the equipment which you have obtained from the Automatic Electriec

Company.

When ordering parts, give both the part number and description of
the part as this will expedite the handling of your order and reduce

the possibility of misinterpretation,

Numbers can readily be identified by the following procedures

The page numbers in the book bear the same number as that of the part
number with an additional prefix ”M"; except in the ecase of relays.
For example: should the pawl spring on a rotary armature requiro
«replacqment, first obtain the switch number stamped on the switch,
then refer to the page having this number with prafix‘as above
described, lccate armature number, then by turning to the page having

this armature number, the spring wanted will be listed thereon,

The method of procedure in obtaining part numbers for replacement on
relays is the game as above described except that in some cases,
(vy means of a symbol A ), you are directed to a master drawing instead

of an individual page for part numbers of each relay.
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HOW TO ORDER REPLACEMENT PARTS
FOR RELAVYS

WHEN ORDERING PARTS SPECIFY PART NUMBER AND NAME. THE INDIVIDUAL
PART NUMBERS OF SPRINGS AND COMPONENT PARTS THAT GO TO BUILD UP
SPRING COMBINATIONS ARE NOT SHOWN, BECAUSE, MORE SATISFACTORY RESULTS
ARE OBTAINED WHEN SUCH COMBINATIONS ARE FACTORY ASSEMBLED WITH
SPECIALLY DESIGNED SQUEEZING FIXTURES. THEREFORE WHEN ONE OR MORE
SPRINGS ARE WANTED FOR REPLACEMENTS ON A RELAY, SPECIFY THE RELAY .
NUMBER OMITTING THE COIL SUFFIX AND ADDING SUFFIX X'

FOR EXAMPLE, WHEN SPRING REPLACEMENTS ARE WANTED ON A RELAY
R-2437A1 ORDER R.2437X

THE COMPLETE SPRING COMBINATION PROPERLY MOUNTED ON THE HEEL
PIECE WILL THEN BE FORWARDED.

SHOULD A CO'L BE REQUIRED, SPECIFY THE PART NUMBER STAWMPED ON
THE SPOOL HEAD AT THE ARMATURE END OF COIL, AS SHOWN IN PICTURE,
SHOULD THE NUMBER BE OBLITERATED, SPECIFY, CO\L FOR RELAY AND L)ST
THE PRCPER RELAY NUMBER COMPLETE,

EXAMPLE: COIL FOR RELAY R-2437Al

SU
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F1377 (1-38)

wo.l?

STANDARD ADJUSTMENT
FOR
GENERAL REQUIREMENTS

A = LOOSE PARTS3$

1, Unlosé otherwise specified, all secrews and nuts shall ‘be tight,

2. All coils, relays, and othor‘pﬁrts ghall be(aecurely mounted or assembled,

3 - DEFECTIVE PARTS:

l, Screws, nuts and other parts shall not be marred or mutllated excesgively
nor shall they be defective in any manner,

2, All individual parts or assemblies shall agree in material, form, and
dimensions with the associgted piece-part or assembly drawings unlonl
otherwise speeified, ﬁf

¢ « WIRING AND INSULATION:

1, All wiring shall be arranged in a neat and workmanlike manner, and shall .’
- not have unnecessary solder or exposed bare wire, .

2.:1Al1 wires shall have a little slack, unless otherwise specified and lhgil :
"be so placed as not to interfere with moving parts,

“3a All insulated parts shall stand a 1/4 second breakdown test with 500 i
S volts A.C., unless otherwise specified,

' g _SERINGS, CONTACTS AND BUSHING

1. Spring assemblies shall have springs, contacts and buahings well aligned,

2, Tho following gradual bow in the free length of any spring is permissibdle
but there shell be no sharp bends or kinks in the springs due to adjust-
ment,

Readj, -~ Maximum .020%
Test « Maximum ,025%

NOTE: In the case of horizental relay twin contact springs,
armature springs mey also be bowed from armature or
spring bushing to contact end of spring when operated
or at nermal provided the above requirement is met

~when the springs are nct making contact.

4 .} AUTOMATIC ELECTRIC COMPANY g Y
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ssuE No. YO

3. In spring pile-ups having more,than one back contact, an ‘effort shall be
made to distribute uniformly the pressure of the lever spring- againt&
the back springs, ‘In spring pile-ups having no back contactsy en effort ,
shall be made to distribute the tensions uniformly ameng the lever springt,
unless otherwise specified,

NOTEs This requirement may be considered to have been met if
each armature spring rests against the armature bushing,
associated back contact or preceding armsture spring, es
the case may be, when the pressure of the succeeding spring
or springs is relieved or if at least a perceptible fellow
of eacn back contact spring occurs upon manual eperation
of the relay. The follow may be gauged by eye,

4, Contacts shall not be out of alignmment with respect to each other more.
than 1/3 of their diameter messured at the base of the contact points ms
gauged by eye.

NOTE: Eighteen or twenty-ocne gauge contects ‘of the new centour
introduced during 1939 may be out of elignment with
respeet to each other by not more than 40 per cent of
their diesmeter measured at the base of the contact points
as gauged by eye,

5. Bushings shall be approximately in alignment with the center of the springs
against which they strike, as gauged by eye., This requirement shall not
apply to the off-normal spring assembly lever bushing.

E - COILS:

1. Coils shall measure within plus or minus 5% of their specified resistance
unless otherwise specified,

NOTE: The resistance values of the windings are based upon a normal
temperature of 68°F.,, and unless otherwise specified, the
resistances shall be measured at this tempersture or temperature
correction values shall be mpplied to compensate for other
tenparatures,

2, Coil covers shall fit neatly and securely on eoils,

F -~ RESIDUALS

1, ©Stationary residuals shall fit tightly to cere ends,

2. Adjustadle resxdual screws shall have slightly rounded ends and shall
be adjusted as specified on the relay adjustment sheet,

G - SCREW_ADJUSTMENTS3

1. All adjusting screws, except as noted in G2 and G-3 below, &s finally
adjusted, shall have unused threads available for future adjustment.

DR CHK.
AUTOMA“C ELEC!RIC COMPANY :

CHICAGO, U. S. A. -
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F-1377 (1.35)

ISSUE NO. 39

2, All adjusting screws on Strowger switches, except as noted in G~3 below,
s finally rdjusted shall have at least two unused thresds available
for future ad,ustment,

NOTE: 1In the case of the retary pawl guide screw, which is a
slotted headless serew, the two unused threads shzll be
considered from the end of the screw and not from the
bottom of the slot.

3., Rotary and vertical magnet serews on Strowger switechesy, as finally
adjusted shall have a mihimum of ,020" available for future adjustment
in eigher direction, -

H_~ CLEANLINESS AND vORKMANSHIP:

1, Equipment shall be free from grease, grit, or any other foreign matter
which is likely to impair operation or detract ficm appearance,

2, All parts entering inte the construction of horizontal relays shall be,
free from burrs, cracks, or bends (with the exception of bends in the
contact springs incidentel to adjusting) not common to their desigu,

3. All equipment shall be manufactured mccording to generally accepted
standards of good workmanship,

FEWsEJJ

REVISED BYs FEWsEMJ
REVISED BY: - RBK:HV
RETYPED BY: AR

CHK.

Aurgymc ELECTRIC COMPANY
< GHIGAGO, U. S. A
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ISSUE NO. 39

2, All adjusting screws on Strowger switches, except as noted in G~3 below,
s finally rdjusted shall have at least two unused thresds available
for future ad,ustment,

NOTE: 1In the case of the retary pawl guide screw, which is a
slotted headless serew, the two unused threads shzll be
considered from the end of the screw and not from the
bottom of the slot.

3., Rotary and vertical magnet serews on Strowger switechesy, as finally
adjusted shall have a mihimum of ,020" available for future adjustment
in eigher direction, -

H_~ CLEANLINESS AND vORKMANSHIP:

1, Equipment shall be free from grease, grit, or any other foreign matter
which is likely to impair operation or detract ficm appearance,

2, All parts entering inte the construction of horizontal relays shall be,
free from burrs, cracks, or bends (with the exception of bends in the
contact springs incidentel to adjusting) not common to their desigu,

3. All equipment shall be manufactured mccording to generally accepted
standards of good workmanship,
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IS; 4 NOJJ

STANDARD ADJUSTMENT
FOR
STROWCER SWITCH SHELF JACKS,
BASES, COVERS, TEST JACKS AND BUSY KEYS

I - INTRODUCTION

This adjustment perteins to the fellowing pertions of the apparatus meking up

g Strowger Switch Assembly; Shelf Jacks, Bases, Cevers, Test Jacks and Busy Keys,
Standard Adjustments A-100, A-120, A-121, A-12%, A-123, A-124, A-125, A-130,
A-131, A-13%2, A-133, A-134, A-135, A-136, A-140 and A-141, together with this
adjustment complete the requirements for Strowger Switch meehanisms.

11_-_ROUTINE INSPECTION

Shelf Jacks

Very little remadjustment will be necessary for shelf jacks, To be eertain of
proper tension ef the jack springs against the switeh jacks, the reguirements
IIT<B~1 should be checked., If Jack springs are readjusted to mest this require-
ment, they should bs inspected te see that they also meet the remaining require-
ments, Sections YII-B-283,

When adjacent jack springs are required ito make contauct when a switch is net

in the Jaek, they should be inspected and adjusted if necessary according te
Saction IIX-B-4,

Eases

The bases will in general met require any adjustment after leaving the Factory.
Should they become loose in the shelf, however, the adjustment in Sectien IIT-C-1

. should be made,

Covers
The covers are properly fitied at the Factory and will not require asdditional

adjustment., When removing and replacing a cover, care should be taken so that
it does not strike the switeh or mssociated relays.

Test Jacks

The test jacks should be checked for proper spring tensions and ease of insertion
of the test plugs, Section III-E. :

3y Keys

In goneral, because of the small ameunt of use they receivs, busy key springs
will.not require readjustment, If they should, the cem spring should be tensioned

1‘

* 1 AUTOMATIC ELECTRIC COMPANY
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1SSUE NO. 1B

to give the required follow of the break contaet spring and the make spring.
then adjusted to secure proper make contact follow; care being taken to see that
the break contacts break before the make contacts make. Section III-F,.

IIT - SPECIFIC REQUIREMENTS

A -~ GENERAL

1. The parts shall meet the general requirements specifised in A~1CO whieh
are applicable,

B ~ SHELF JACKS

1. When the switch jack is removed from the jack, the clearance between each
pair of jack springs shall be minimum .020", maximum .050%, gauged at the
closest point between the available contacting surfaces.

2. The springs of a pair shall be approximately parallel except as specified
below: '

(2) The forming of the tips, terminals, ete., shall not be altered from
that specified on the manufacturing print, to obtain the above result
exeept as noted in B-4,

3. There shall be perceptible clearance between adjacent springs not in the
same pair when a switch jack is properly inserted in the shelf jack.

4. When adjacant jack springs are required te make contact when a switch.is
not in the jack, the springs required to make contact shall be tensioned
against each other so that when the pressure of one spring of the pair is
removed, its mate will follow approximately to the outside edge of the
opposing spring or approximately 3/64". The contset surface of the
springs shall not bz bent in méeting this requirement.

1. The angles of the relay or switch bases which form the lower part of the
upper mounting slets and the extreme lower angles of the rear of the base

shall be bent out to hold the base approximately centered in the shelf
mounting space.

2« The logation of the relay insulator in respect to the mounting plate shall
be such that the coil terminal clearance holes are approximately concen-
tric with the holes in the mounting plate, as judged visually.

D « COVERS

1. Eaeh front switch eover shall rest on the top surface of the mounting
plate and on the felt ring (when used) of the lower cover plate., When
the insulated ring is used on the front coever instead of the felt ring
on the lower cover plate, the space between this insulated ring and the

'S AUTOMATIC ELECTRIC COMPANY
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1ssue no. 17

2.

3.

Y

5.

lower cover plate on the switch shall not be greater than 3/32" at any
point. The cover shall also fit smugly on the sides of the mounting
plate.

When a minor switch is mounted on the mounting plate, its tenth bankcon-
tact soldering terminals shall be bent apart so that they will not make
contact with this cover.

The cover shall not interfere with any of the apparatus on the mounting
plate.

Covers shall not bind enough to cause diffieulty when being mounted or
removed.

The back cover shall be securely held with its top edge against the
mounting plate by the clamping spring. When the apparatus units are
mounted on the mounting plate, the back cover shall not make contact
with any of their terminals.

E - TEST JACKS

1.

2e

3.

The spring tips of test jacks shall be bent (when necessary) to such an
extent that the plug corresponding to a given jack will readily enter the
jack when the plug is held at approximately a 10° angle above the
horizental. ’

With the plug in position, each jack spring shall make contact with its
corresponding plug terminsl, and adjacent pairs shall have a clearance of
minimum 1/32°.

Cut—off jack assemblies shall also meet the following requirements:

(2) The middle spring shall rest against the top spring with a pressure
of minimum 35 grams, maximum 65 grams.

F - BUSY KFYS

1.

2.

3.

The cam spring shall contact the cam the full width of the cam surface.
Make and break springs shall have .015" minimum follow as judged visually.

NOTE: On make before break combinations, the break spring need not
meet the follow requirement but shall have a contact pressure
of minimum 50 grams. In any spring pileup, all break contacts
except the breek of make before break combinations shall open
before any make contacts close, as judged visually.

With the key at normal and one side of the formed end of the cam spring
resting against the cam slot, there shall be .005" minimum, .020" mexi-
mum clearance between the other side of the formed end of the cam spring
and the cam slot. When the first spring is a cam spring, this clearance
will not be required but the tension of the cam spring against the cam
shall not exceed 120 grams measured at the end ef the spring.

NOTE: The springs may be bent to meet this adjustment,

¥ .| AUTOMATIC ELECTRIC COMPANY
4 CHICAGO, U. S. A
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4, Therse shall be minimum ,010" olearence between all springs and the flat
side of the frame and last spring of the pile~up and the end of the frame.
5., There shall be minimum peresptible clearanee between the cam spring and
. the bushing of the sacond moving spring,
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REWRITTEN STANDARD ADJUSTMENT

HORIZONTAL RELAYS, THREE-FULE RELAYS,
SHORT LEVER ARMATURE RELAYS,
AND
TYPE_#28 2" RELAYS _

INTRODUCTION

The horizcntal, Type #28 “Z" and short lever armature relays consist of the
following parts: c¢oil assembly, heel piece, armature assembly, and spring ussembly
or asgemblies. The thres-pcle relay has two or more windings in 2 sections with

a third magnetic pole located between the two sections and extending sround to

the front of the armature.

Definiticns: Various terms used in the requirements throughout this standard
adjustment will have the following meaning:

"Contaet Springs" are the individuel springs of a spring combination.

"Spring Combination" is a spring group actuated by a single armature or lever
spring.

"Spring Pile-Up" is an assembly of all the springs opérated by one armature grr.
"Spring Assembly"” consists of all of the soring combinations on one relsy.

"Two-Step Operation Relays" are always having sepmsrate electrical requirements
for one or more pairs of contact springs.

Or the horizontal and Type #28 "Z" relays, the lever ratio between residuel screw
and armature buffer is about 2,25 to 1, and on the short lever armsture relays
this ratio is about 1 to 1.

The assembly screws are tightened after the insulators have been heated and while
the pile-ups are under pressure. Any changes in spring.pile~ups should preferably,
therefore, be made at the factory.

ROUTINE_INSPECTION

The inspection of the relay should be in the following order, with readjustments
made only as necessary, Where limits 4f adjustments are given, the relay should
be inspected with the extreme limiting values and readjusted only if it is found
to be outside these limits. Deviation from nominal velues is %o be expected an

s 'not cause for readjustment,

Armature - Check armature for freedom from bind per Sectien C=2, The "air line"
cr armature-—~hecel piece gap should exist but be no greater than .C04". (see
Section C=1), If necessary to reset the "air line" the residual, if adjustable, .
should first be set at =0-. The residuasl gap is the space between the armature
and core face when the relay is operated. The residusl gap is adjusted to the
value specified on Relay Adjustment Sheets, after setting of the armature heel 4
piece air line, by turning the brass screw on the armeture, unless the residual is [
of the "fixed" type. See Section D and Fig. 1 on PagrlO.
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Gauging - With the springs tensioned to their approximate margining value, check
the relay geuging; that is, the position of the armature witih respect to the coil
core when the contacts make or break contact, cs shown on Relay Adjustment Sheets.
See SectioneE-1, 2, 3, (a), 3(b)9 3(e), 3(9)’ 3(f): 3(g), 4. Note Figs. 2, 3, 5
on page 10.

If the gauging is such that it falls within the limits speecified (Section E-2, 3),
nc readjustment is necessary. Contacts will wear either from mechanical frietion
or from arcing, or both, and so readjustment may be necessary oecasionally,

Stroke Adjustment - The required armature travel ("Stroke" adjustment specified on
Relay Adjustment Sheets) should be checked. See Section E-3(d)., Note Fig. 4,
page 10,

Maprgining - Contact pressure between the armature springs and back contacts is
eontrolied by specifying values of current flow which will not operate the assemdly.
In order to meet such a requirement, it is necessary thet the armature springs be
adjusted to provide sufficient load so that, when the specified non-operate current
is flowing in the ecoil, the armature cannot operate. These values of current
and/br series resistance are specified on Relay Adjustment Sheets.

Check the relay margining. Sections E-6, 7, 8, 9 and F. Note Fig. 6 on Page 10,

If upon testing in serviece, the margining of the relay is within the range of the
"Test” values, no readjustment is necessary, but any relay whose operating range
is outside of the "Test“values, sthld then be readjusted within “Readjust" limits.

If any readjustment is required to meet the margining values, the gauging should
then be rechecked,

In all cases where speeifie requirements below are at varlance with notes on the
pertinent prints, orders, relay adjustment sheets, or cireuit drawings, as
specific requirements below whieh confliet shall be disregarded.

SPECIFIC REQUIREMENTS

A, General

1. These relays shall meet the general requirements specified in A~100,
which are applicadble.

2. Prior to the applieation of the specified finish on the armature and
core, the surfaces of these parts which are adjacent in the relay
assembly shall be free of all burrs, tool marks, and protrueions,
presenting as smooth and uniform a surface as is practical and commereially
possible to obtain,

Note: Either of these surfaces meets this requirement if it can be placed
against a flat surface of at least equal area without forming a {
visible air gap between the two surfaces thet is longer than 1/3
of the diameter of the core. Visibility of the air gep is to be
determined by visusl inspection without the aid of light more
intense than indireet sunlight.

:j‘romﬂc ELECTRIGommany |6 B TR
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3.

4.

B. Aligpment

1,

3.

4,

5.

1.

Type #28 “2* relays (pin bearing) shall meet the requirements herein.

When a “Z" relay is mounted on the frame of a Strewger switeh, the relay;
armature shall elear the nearest point on the lewer retary magnet eoil
speol head by minimum 1/32". :

When relays are nounted on“their assosiated mounting plates, the relays
shall be properly aligned. There shall be a minimum space of 1/32* between
the armature or springs of any relay and the armature, springs, or heel
piece of the relay above, or below it, and the armature back step of any
relay shall net toueh the heel piece of the relay above it. This may ¥e
gauged visually.

In either the normal or opereted ppdition, there shall be a clearanee of
«010" minimum between springs not designed to make eontaet.

All eontaet springs, when assembled on the releay, shall line up unifcrmly
with respeet to sach other and to the relay strueture proper as gauged
visuslly,

On relays equipped with creepage 'insulators, there shall be perceptible
elearance between springs and adjacent ereepage insulators in all positions.f

On relays having larger than normal insulation between adjacent spfings,
the armature springs shall be parallel te heel pieee and the stationary
springs bent at the insulaters to meet the break and make gauging.

8pring operating bushings shall be approximately in aligmment withrthe
eenter of an perpendicular to the springs against whieh they strike, as
gauged .visually,

(a) On break combinations, disk type eontacts shall not be out of
alignment (gauged visually) by more than 1/5 of their face diameter
and in their normal position shall be engaged by not less than 1/2
of the area of the conteet faces. (A barely pereeptible gap caused
by conteet face irregularities, ete., shall be regarded aes a elesed
contact,) :

(b) On break combinations, large deme-faced or convex contaets shall not
be out of slignment (gauged visually) by more than 1/5 of their face
diameter, and in their normal position shall make eontaet at approexi-
mately the eenter of their faces.

{a) On maks combinations, disk type contacts shall not be out of alignment '
‘ (gauged. visually) by more than 1/5 of their face diameter, and shall |
be engaged by not less than 1/2 of the area of the eontact faces

‘during some part of the stroks.

() ©On maky eombinations, large dome-shaped or convex eontaets shall not
be out of alignment (gauged visually) by more than 1/5 of their face
-dismeter and in their operated position shall make contmet at approxi-
mately the ecenter of their faees,

" I AUTOMATIC ELECTRIC COMPANY
CHICAGO, U. S. A.

‘PAGE 3 OF - vA-t-n«o

APP'D,

TCI Library https://Www.telep;honecolIectors.‘inf‘o/



1377 (1-35)

sue no. 27

.51 AUTOMATIC ELECTRIC COMPANY
¥ CHICAGO, U. S. A.

P

On spring combinations where a spherical contact mates with a disk type
contaet, the eenters of the eontacts shall net be out of alignment by more
than 1/3 the diameter of the disk contaet. ‘

G. Armature

1,

5

The relay armature shall be set so as not to make contaet with the heel
pieece (air limei), but to elear the heel piece by not more than ,003" for .
adjustment and ,004" for inspection at the clesest point with the armature
operated. The armature shall be parallel to the heel pieece end, ar gauged
visually,

Note: In eass of short lever, slowsrelsase relays, the maximum air léne
may be 005" for adjustment and 006" for inspsetien at the closest
point with the armature operated.

The relay armature shall not bind at its bearings or on the heelpiece and
shall have side play of not less than ,002% or more than .020%.

The armature baek step shall be adjusted to allow minimum »005%, maximum
»012", play in the armature between the #2 spring and the armature baek
stop on spring pile-ups where the #1 spring is a break spring. This may
be judged visuslly.

The "Z" relay armature back stop shell be positioned so the point of conteet
between the armature and the formed edge of the back stop is net less than
1/32" from the end of the armature arm.

The armature bushing shall be securely assembled on its associated mounting.
Note: This agsembly shall be considered satisfaetory if the bushing is

forced onte the mounting lug with a minimum preesure of 20 lbs.
while the bushing is at a temperature of approximately 200* F,

D. Residuals

1,

2.

3.

Relays which are equipped with adjustable regiduals shall be adjusted as
specified on the Relay Adjustment Sheets, This ig an adjustment of the
space between the eore and armature with the relay electrieally operated.:

Where the residuasl specified on the Relay'AdJustment Sheet ie 4003" er mere,
a telerance not to exeeed plus or minus 001" for Adjustment and «002" feor
Inspeetion shall be allowed except as followss

(a) Where tke residual specified for a short lever armature relay is
.003", a tolerance not te execeed plus .00L™ or minus .0015" shall be
allowsd for Adjustment or Inspsction, unless otherwise speeified,

Where the residual is speeified as ,0015", the armature shall not touch the
core, or he mere than ,003" for Adjustment and .004™ for Inspection, from-
the core at the closest peint, with the armature operated eleetriecally.

E. Springs

1.

Relays chall be gauged between the armature (or residual when used) and

BR. CHK.
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2.

3.

the eore, as specified on tfie Relay Adjustment Sheet, with the armature
eperated eleetrically according to F-l(a) or F=1 (b). Make or dreak
contaets should just make or break with the gauge of the value called for
inserted between the armature (or residual when used) and the core with the
armature eleetricelly eperated. With the tolerances noted balow for
Ingpeetion or Adjustment, the assceiated mske econtacts shall not make with
the plus toleranees and shall make with the minus; and the associated

break contacts shall not break ‘with the plus talcrancon and shall break with
the minus telerances.

For Adjustment, a variation, from the values speecified, of plus er minus
»,001" in the ease of standard armatures, or ,002" in the ease of short lever

‘armatures shall be allowed, except as shown under Section 3 below,

Upon Inspeetion, a variation, from the values specified, of plus or minus
«002" in the case of standard armetures, or ,003" in the ease of short
lever armatures shall be allowed, exeept as follows:

(a) Wnen a make or break eontaet is specified as .003", or less, the
variation allowed for Adjustment shell be plus ,001" or minus -0« and
for Inspection the variation shall be plus ,002% or minus =-0-, :

(b) When a make or break eontaet is specified as .004%, the variation
allowed for Adjustment shall be plus ,001" or minus ,001" and for
Inspeetion the variation shall be plus .002™ or minus .001".

(e) On make=before=break combinations where the difference between the
values specified for the make and break adjustment is as indieated in
the fellowing table, the variation allowed for Inspeetion or Adjustment
as determined by E2, E3 (a) or E3 (b), shall not cause the break
contaets to break when a gauge is used whieh is the indiecated amount
smaller than the gauge on whieh the make contacts aetually makes

Differsnee betwesen make Break contacts shall not - break with
and break specified following size gauge smaller than gauge on
whieh make eontaet actually makes.

For Inspection For Adjustment

+003" ‘and ,004™ for

“C" Relays .001"™ «002%

,003" ,002" 003"

#004" ~002" ,003"

.005" 003" ~004*

006" - ,004" 005"

007" 005" N »006"

.008% ,006" ~007"

»009" 007" »008"

L010" . 008" 009"

L0111 » 009" 010"

012" ,010" LOL1"

These telerances shall be cheeked with gauges whieh vary in steps

of 001",
By 'ﬁufﬁiw‘m&&écrmc company |d . ) ) - o1l
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(a)

(e)

(1)

(e)

Where a2 stroke measurement is specified, the variation allowed for
Inspeetion shell be as follows:

1. A gauge ,003" in the cuse of a standerd armature and ,005" in
the case of a short lever armature larger than the specified
stroke gauging should not enter between the armature (er residual,
when used) and the eore when the relay is not energized, or if it
does enter the armature shall not leave the armature back stop
when the relay is eleetrieally snergized.

2. When the differenee between the values specified for stroke
gauging and the highest make eontact gauging is ,005% er more,
the armature shall leave the back stop when a thitkness gauge of
+002" less than the values speecified for the stroke is inserted
between the armature (or residual when used) and the core.

3., When the é&ifferenee between the values specified for the stroke
gauging and the highest make eontaet gauging is .004" or less,
‘the armature shall leave the back step when a thickness gauge of
.002" more then the value on whieh the make contact aetually
makee, (gauged within ,001"), is inserted between the armature
(or residusl when used) and the eore.

When there are two or more back contaets in a spring pile-up, the
variation allowed shall not change the sequence of operation, as
indicated by the specified mechanical gauging.

Note: The abeve requirement does not apply to the baek contaets of
the standard make-before=-break eombinations as illustrated by
“springs #2 and #3 of Fig, T.

When the gauging specified for a meke eontaet combinatien 1is 004",
or more, greater than any other make ecomtaect gauging value for the

‘same relay, me variation shall be allowed that will alter the

sequenee of operation indicated by the .004" or more difference.

When the differsnece between the values speeified for the break and
make springs of a break-make combination is .002" or less, the make
springs shall not make when a gauge is used whieh is ,002" less for
Adjustment or .001" less for Inspection, than that on which the break
contagts actually break. When the difference betwsen the values
specified for the break and make springs of a break+make ecombindticn
is ,003" or more, the make springs shall not make when a gauge is
used whieh is .002" less than that on whieh the break econtacts
actually dreak.

When the gauging or separate electriecal requirements indieats that one or
more pairs of contaets shall make or break before the next sueceeding pair
of econtacts break, they shall be adjusted as follows:

(a)

When the gauging difference between the pairs of contacts is .006'
or more, the make or break contaets shall make or break before the
bushing on the armature spring of the succeeding pair of break
contaets is struck by the preceding armature spring.

CHK.
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(b) When the gauging difference between the pairs of contacts is 005" or
less, the make or break tontaets may or may not make or break before
the bushing on the armature spring of the sueceeding pair of break
eontacte is struek by the preeeding armature spring, but the make or
break contacts must make or break before the succeeding bresk contaects
break.

5« Variation in the mechanical gauging shall net be permitted which will allow
the normal or eperated eontaet gap to be less than .005" as gauged by eye.

6. Relaysshall fully operate all springs and the-armature (er residual when
used) shall touel the core on the "Operate® tests shown on the Relay
Adjustment Sheet.

7. Relays shall not open any baek eontact eircuits nor elose any make contaet
eireuits on the “noen-operate™ tests shown on the Relay Adjustment Sheets
exespt as follows:

(a) On relays having three or more back eontaets the first two baek
contaetl combinstions in the sequeney of operation, as indicated by
the spacified meehanical gauging, may dbresk eontaet on the "non=-
operate” tests shown on the Relay Adjustment Sheets.

Note: The above requirement does not apply to the back contacts of
the standard make<before-~break combinations as illustrated by
springs #2 and #3 of Fig. 7. However, the above requirement
applies to the baek eontagts of the special make=-before~break
eombinations as illustrated by springs #1 and #2 of Fig, 8.

{v) On speciel make-before-break combinations as illustrated by Fig. 8,
the make eontacts may make on the non-operate requirements specified for
the entire spring assembly,

(e) On two step relays, the eontacts to which the separate electrieal
requirements apply may make or break on the "noncoperate” requirements
speeified for the entire spring assembly, "

8.‘ Spring tensien shall be accurately adjusted in accordanee with the
"Readjust™ values (eurrent or resistance) and inspeeted in accordance with
the "Test” values (eurrent or resistanece) shown on the Relay Adjustment:
Sheets.

9. A varietien eof plus or minus one velt shall be allowed in the voltage
specified for adjusting and inspeeting the relays according to the "Readiustl
and "Test" resistance values.

10, Qg) Herizontal relay armature damper springs shell be tensioned against the

armature buffer with 120 grams maximum, 50 grems minimum,

The armgture,ﬁack gtops shell be adjusted to allow ,0C5" minimum,

+012"* maximum, (judged visually) between the #1 spring (armature damper

spring) and the bushing of the #3 spring where the #2 spring is a

break spring.

(v) "2% relay armature damper springs shall be tensioned against the
armature arm with 120 grams maximum, 50 grams minimum,

o .
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11,

1,

1.

2.

3.

1.

2.

(a) Horizontal relay armature bearing pin damper springs shall be
tensioned against the armature bearing pin with a tension of 1000
grams maximum, 600 grams minimum,

(b) “z" relay armature bearing pin damper springs shall be tensioned
against the armature bearing pin with a tension of minimum 350 grams.

F. BSaturation

Relays shall be saturated at a minimum of 300-ampere turns for a minimum
interval of one secomd before being adjusted or ehecked to the elaetrieal
current flow requirements, The saturating ecurrent shall be in the same
direction as the other current flow requirements, The other current flow
requirements shall net be applied until a minimum interval of 1 seeond
after saturation, '

(a) When adjusting snd testing on 46 velts, this requirement may be met by
applying the veltage to the operating winding as follows: Windings
of & 100-ohm resistanee or more, conneet direectly te 46 volts = 1 volt.
Windings of less than 100 ohms resistanee, eonneet to 46 velts £ 1
velt with a preteetive resistance of approximately 45 ohms (or switeh
magnets) in series.

(b) When adjusting and testing on 24 volts, this requirement may be met by
applying the voltage to the aperating winding as follows: Windings
of 25 ohms resistanee or more, conneet direetly to 24 volts x 1 velt.
VWindings of less than 25 ohms resistance connect to 24 volts =1 volt
with a proteetive resistance of approximately 12 ohms (or switeh
magnets) in series.

G. Loekang Type Relays

With the armature at normal, the pressure of the locking spring against
the armature shall be T5 grams minimum to 150 grams maximum for Adjustment
and 50 grams minimum to 200 grams maximum for Inspection,

The locking spring shall latch the armeture when the armature is manually
operated with a ,0015" gauge between the core and the armature (or residual
when used), and shall not latch the armature without binding when the
armeture is manuslly operated with a .003" gauge between the core and
armature (or residual when used).

The tongue of the locking spring shall engage the armature to a depth at
least equal to the thiekness of the tongue.

troke Adjustment of 3-Pole Relays, With Stroke Adjusting Serew

The front pole-pieece shall be located so as to be epproximately flush
with the edge of the center pele-piece as gauged visually.

The armature travel is sdjusted with the aid ef the screw and lock nut
located in the front pele-piece. When the armature travel has been set
the positien of the serew shall be secursd by tightening the lock nut.

~ 7 | AUTOMATIC ELECTRIC COMPANY
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The end of the screw shall extend s minimum of .030" beyond the inside .
surface of the front pole~pieces.

Note: In ease of large armature travels, it may be necessary in order
to meet the above ,030" requirement, to reset the front pele-piece
further toward the armature end of the relay.

J. Lubriestion

1. Whenever a horizontal relay is to be operated as much as one millien
times a yesr, it is reeommended that the armature bearings be lubrieated
by = #4 Artist's Sable Rigger brush whieh has been dipped 3/8" into
spindleoil (see Specification 5231) and seraped on the edge of the
container to remove surplus oil. There should not be sufficient oil
adhering to the brush to form & drop on the end of the bristles, Six
relays may be oiled with one sueh “dip".

2. During manufsgture, relays shall be oiled only when the.adjustment sheets
or eards carry a note, "0il Bearings”.
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STANDARD ADJUSTMENT
FOR
OFF NORMAL SPRING ASSEMBLIES
OGN STROWGER SWITCHES

INTRCDUCTION

This adjustment contains the requirements for the off normel spring assemblies of
Strowger switches., For the inapection and adjustment of just the switching
mechanism, adjustments A-130 (vertical mechanism), A-131 (switch dogs), A-132
(rotary mechanism) and A-133 (release mechanism) will be necessary. For the com-
plete adjustment of a switch the following standard adjustments may also be re-
quired. A-100 general requirements, A-101 Jacks, Covers and Bases, A~121 Shaft
Restoring Springs, A-122 Cams, A~123 Normal Post Springs, A~124 Release Springs,
A-126 Rotary Off Normal and Eleventh Step Cam Springs, A-134 Side Switch (for those
switches equipped with them), A-135 Shafts, Wipers, and Banks, A-141 Lubrication.

There are two off normal spring assemblies used on the Strowger switeh, the verti-
cal off normal assembly and the rotary off normal assembly.

The vertical off normal springs are located on the upper left hand side of the
switch frame and are actuated as the switch shaft 1ifts off the vertical off-normal
lever on the first vertical step. The springs are restored to normal after the
switeh shaft is relsased and the shaft returns to the unoperated position.

The rotary off-normal springs are located on the lower right hand side of the
switch frame. The rotary off-normal springs are actuated, as the shaft makes its
first rotary;step, by the cam attached to the switch shaft moving away from the
lever springs of the off-normal assembly. (This cam and off-normal spring
agsembly should not be confused with the s0lid cam and rotary off-normal springs
described in standard adjustment A-126). The springs are restored upon the
release of the switch .shaft when it has returned to rotary normal.

ROUTINE INSPECTION

Phe vertical and rotary off-normal assembliss should be inspscted and adjudta@ in
the following order after the switching mechanieam has been adjusted except what
side switches (on Strowger aswitches equipped with them) should be adjusted befors
the vertical off-normal assemblies.

l. VERTICAL OFF%NORMAL ASSEMBLIES

Chesk the contact pressure and spring tension. If they require readjusting a
preliminary tensioning adjustment should be made. - See Section B-6 or B=-7 and
B-8,

Gauging - Inspect and adjust if necessary the spring sauging. Section B-1,
B-3, and B-4,

On switches using the long off-normal lever check and adjust if necessary the

make gauging. - Section B-10. This adjustment is met by bending the vertical
off+normal lever,
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0ff-Normal Lever - Inspect and adjust if necessary the clearance between the
vertical off-normal bushing and the first lever spring. - Section B-2., This
adjustment is made by loosening the vertical off-normal mounting screws with
an off set screw driver and shifting the vertical off-normal bracket as
necessary to obtain the adjustment.

- Inspect and adjust if necessary the clearance between the end of the off-normal
lever and normal pin. -~ See Section 5. This adjustment is made by bending the
tip end of the off-normal lever.

Spring Tension - Inspect and readjust if necessary the contact pressures and
spring tension. - Sestion B-6 or B-7, B-8, and B-9.

2., ROTARY OFF-NORMAIL ASSEMBLY

Check the spring tension and eentact pressure. If they require readjusting, a
preliminary tensioning adjustment shouid be made. - See Section C~-4a and C-4c,

Gauging - Inspect and adjust if necessary the spring gauging. - Section C-1,
c-2, C-4, C-4d, and C-5.

Spring Tension - After the spring gauging has been inspected and adjusted,
check the contact pressures and spring tensions and readjust if necessary. -
Section C-4a, C-4b, and C-4c.

SPECIFIC REQUIREMENTS

A - GENERAL

1. The off-normal spring assemblies shall meet the general requirements
specified in A-100 which are applicable.

B - VERTICAL OFF-NORMAL ASSEMBLIES

1. The springs shall be approximately parallel with the shaft with the switeh
at normal,

8. There shall be a perceptible clearance between the lever bushing end the
first lever spring with the off-normal lever in its highest position, but
. this clearance shall not be great enough to cause a bind between the normal
stop pin and the off-normal lever, which will prevent the restoration of
the shaft when it is released from the third contact of the first level.

3, Where a lever spring has an adjacent back contact, there shall be a minimum
space of 002" between the lever spring and the bushing of the lever spring
of an adjacent back contact assembly when the shaft is off normal. ’

. 4. The minimum contact separation shall be .008" for make or break contacts.
Similar assemblies shall be adjusted in a uniform manner.

$. There shall be .010" minimum between the off-normasl lever and the normal
pin with the switeia up one and in one.

6. For off-normal assemblies using the short off-normal lever, the contact
e pressure measured at the point of contact on each spring shall be minimum

_§ L 20 grams.
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8.

9.

10.

C - ROTARY OFF-NORMAL ASSEMBLIES

For off-normel assemblies using the long off-normal lever, the contact
pressure measured at the point of contaet on each spring shall be minimum

30 grams.

The combined tension of the vertical off-normal springs shall not be
sufficieént to prevent the complete restoration of the shaft to vertical
normal from any position between the first level and vertical normal.

If a side switch is used the lever shall be adjusted to just allow the
off-normal springs to close contact when the hub of the shaft is resting
on the side switch loek,

The adjustment of off-normal assemblies using the long off-normal laver
shall be checked for sufficient closure of make contacts by noting ¢hat
they are in mechanical contact when a gauge of .020" thickness is inserted
between the clamp holding the normal pin!to the shaft end the shaft
bearing.

1.

2,

B

4.

S

The minimum contact separation shall be 010" for make or break contacts,.
Similar assemblies shall be adjusted in a uniform manner,

Contacts shall break or make contact before the double dog drops in on the
first rotary step.

There shall be a perceptible clearance between the closest point of the
cam collar and the cam spring bushing and betwsen the rotary hub and the
enm spring bushing,

With the shaft on the first rotary step of any level:

(a) Lever springs shall be adjusted to have a tension of 20 grams minimum
againat their back contacts or the lever spring adjacent to it toward
the canm.

NOTE: This tension shall be measured midway betwsen the bushing and
contact or at the form in case of a make-before~-break assembly

spring.

(b) A stop spring, when used, shall touch the bushing of the adjacer+
lever spring and have perceptible clearance betwsen it and the cam.

(e) Make contacts shall have a contact pressure of 20 grams minimum
measured midway between the bushing and contact of the lever springe.

(d) #hen two or more adjacent make contact assemblies are used, there shall
be perceptible space between one lever spring and the buahing of the
lever spring of the adjacent make assembly,

With the shaft in the normal position:

(a) Break contacts shall have a normal contect prassure of 20 grams,
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STANDARD ADJUSTMENT
FR
SHAFT RESTORING SPRINGS
0 _STROWGER SWITCHES

INTRODUCT ION

This adjustment contains the requirements for Shaft Restoring Springs of Strowger
Switches, For the inspection and adjustment of just the switching mechaniam,
Adjustments A=-130 (Vertical Mechaniam), A-131 (Switen Dogs), A-132 (Rotary Mech-
anism), and A-133 (Release Mechanism) will be necessary. For the complete adjust-
ment of a switch, the following standard adjustments, togesther with this adjustment,
will be required: A~100 General Requirements, A-10l Jacks, Covers and Bases, A-120
Off-Normal Assemblies, A-122 Cams, A-123 Normal Post Springs, A~124 Release Springs,
A~126 Rotary Off-normal and Eleventh Step Cam Springs, A-134 Side Switch (for those
switches equipped with them), A-135 Shafts, Wipers and Banks, A-140 Testing, and
A=141 Lubrication.

The shaft restoring spring is located on the top of the switeh shaft and provides
the necessary energy to restore the shaft and wipers to rotary normal when the
release magnet has operated. The cup type (0ld type) restoring spring consists of
a spiral clock type spring inclosed in s metal case or cup. Adjustments of eup
springs are made by loosening the cup set serew and turning the c¢up to increase or
decrease the restoring force. The helical type (present type) restoring spring
consists of a coil of apring wire wound around the shaft and so fastened to it that
the spring tension can be adjusted by removing the spring cup from the end of the
shaft and turning it to give the desired spring restoring force.

ROUTINE INSPECTION

Spring Tension - The initial adjustment of the Strowger Switch eomsists of cheok-
ing the shaft for bind and tensioning the shaft restoring spring. - Section Bel..

For switehes squipped with verticsl wipers check spring tension as per Ssetion B-2.
The remaining switch adjustments should be made according to standard adjustments
A=100, A-101, A-120, A-122, A~123, A-124, A~126, A~-130, A-132, A-133, A-134, A-135,
A-140, and A-141.

SPECIFIC REQUIREMENTS

A - GENZRAL:

1. The spring parts shall meet the gensral requirements in A-100 which are
applicable.

B ~ TENSION:

1., ‘then the switeh is assembled with its associated bank or banks, ths tension
of the shaft spring shall be sufficient to restore the shaft to rotary
normal, from the second rotary step of the first bank level, against a
torque of at least 20 inch grams. When meeting this requirement the spring
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shall be wound not more than 3-1/2 turns of the cup shaft restoring spring
of 2-3/4 turns of the helical shaft restoring spring, one turn being con-
sidered a 360° rotation of the shaft spring ecap.

NOTE: Thig requirement may be satisfactorily checked by applying the
right angle hook of the 79-C gauge to the radial face of the rotary
tooth, with which the rotary dog is engaged at a point below the
dog. Specifying the shaft shall restore against a pressure of 65
grams, applied at this point, is equivalent to specifying that it
shall restore against a tension of approximately 20 inch grams,

2, On switches equipped with vertical wipers, the spring shall be tensioned

to hold the normal pin firmly against the normal stop during the vertical
impulses.
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STANDARD ADJUSTMENT
FOR
STRGUGEQ SWITCH CAM_SPRINGS

INTRODUCTION

This adjustment contains the requirements for cam and cém springs of Strowger
switches, For the inspection and adjustment of just the switching mechanism,
adjustments A-130 (vertical mechanism), A-131 (switch dogs), A4=132 (rotary:
mechanism), and A-133 (release mechanism) will be necessary. For the complete
adjustment of a switch, the following standard adjustment' together with this
adjustment may also be required: A-100 General Requirements, A-101 Jacks, Covers

Poat Springs, A-124 Release Springs, A- 126 Rotary Off-Normal and Eleventh Step
Cam Springs, A-134 Side Switch (for those switches equipped with them), A-135
t8, Wi “ra and Banks, and A-141 Lubrication, may be necessary.

1 fhs cam’ sprin;sgure located in the front and on the lower right hand side of the
_switch fram@ an eezpiats of . the following basdc parts: operating cam, cam:
,aprzng,asacmbly.,an eam spring assembly mounting bracket,

The spring operaxing eam is attached to the switch shaft just under the Vertical
*hﬂh}by means of a clamping cellar. The cam can be adjusted to operaite the . cam
springs on any desired rotary position (usually the eleventh) by loosening the
eollar clamping screws and shifting the cam to the desired position, ‘The cams -
g ¢ _are dq@ign!d to operate the cam springs on all levels but cams a:e

Mwnﬁ ard available depending upon the circuit in which the*cwitcxgyj;'

is &@ﬁntod gnd which provides a means of mounting the qssnﬁbly'tgd

ROUTINE INSPECTION

?he cam’ spripga ‘should be inspected and adjusted in the following' order after
g 411 other adjustments of the switching mechansim have been ctepleted.

hock the p&sition of the cgm 484 ‘should be set under the fourth-tgoth of
rt‘cal hud (for cans designod to operate cam ‘springs on thsxelewgnth stap).
Ehc ﬁyr&ngs ahould then bo givon a preliminary ten&ionlng according o Sectian C.

Ay SPK“'S‘-Tha cam springs ahou;d tagn be set to operate on the: posit%bn for.
which they were deeigned to operate (usually the eleventh poaitibn) by b%h@iug the
spring mounting bracket as necessary,

Lcuﬁng31annu:compau gﬂgy s ’
f‘ cuwneo u.s.a 0 Mg i A-122.

TCI Library https://Www.telephonecolI‘ector‘s.ihfo/

and Bases, A-120 Off-Normal Assemblies, A-121 Shaft Restoring Spring, A-123 Normal |

pring “&sgmbly consists of contact springs mounted betwsen inaulu%ors and’
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GAUGING - Check and“tqﬁdjust‘if.necessgry the gauging of the cam springs -

i

Section B, :

TENSION.- Check and readjust if necessary the spring follow and tension - Section C,

, « £
Strowger switchesyequigped with latching type cam springs shall be inspected and
adjusted according to Section D, * ‘ o

- “ ’ SPECIFIC REQUIRFVENTS
A_- GENERAL: B

Parts shall meet the general raqﬁirements specified in A-100 which are
applieable. :

B -~ GAUGING:

, 1. ‘Thers 'shall beia perceptible clearance between the clcsest point on
the cam collar and the spring stud which engages the cam, but this clearance
shall not exceed 5/64". |

2. There shall be perceptible clearance between the rotary ratchet and
the spring stud which enpgages the cam, but this clearance shell not exceed 1/16",

‘3; The minimum contact separation for make or break contacts shall be
.006", :

4., Where there are two or more adjacent break combinations there shall -
be minimum space of ,002" between each lever spring and the bushing of the lever

~spring in the adjacent break combinations.

5. There shall be a pgrceptidble clearance betwsen the cam and bushing
when the shaft is on the rotary step preceding the one on which the springs are
to cperate.. ' )

6. On levels on which the cam is not to operate the cam springs, there
shall be perceptibls clearance betwesen any point on the cem spring assembly and’
the closest point on the cam,

b

C - TENSION:

1. Meke or breask springs shall have a perceptible follow when making or

breaking contact. / ,
2, Normglly closed contact springs of make-before-break combinations

shall have a pressure of 4% gramé minimum measured at the end of the longer—spring.

. 3. . Lever sptingé\shall each be tensioned against their dack contact or
ageinst the 4djacent lever spring in the direction of the cam with a temsion of
riinimum 20 gram$ measured midway betwaen the bushing and contact,

A
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D - LATCHING TYPE _CAM SPRINGS ASSEMBLY: ~ :
/; 1; \With the fotéry magnet ené;gized with the wipers on the 10th s%ep'
ST there shall be~perceptible space batween the cam and the latching spring.
5 \ce DS V ; s
2. Stepping the shaft electricaliy the cam shall not latch on the 10th
step.
‘ 3. With the shaft at rest on the 11th step and the rotary armature at
normsl, the latehing spring shall latoh the latch lug freely and shall be tensioned |.
lightly agsinst the lateh lug bracket. -~
. A, With the pley in the shaft in its rotary normal position taken up N
- by applying pressure at the right of the normal finger opposite the normal ppgt # 3
o and the latching spring unlatched, the releasing portion of the cam shal;;justv~~ ”
clear the latching spring. : e B
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STANDARD ADJUSTMENT
FOR
STROWGER SWITCH DOGS

INTRODUCTION

This adjustment contains the requirements for Double Doges and Stationary Dogs of
Strowger switches. For the inspection and adjustment of just the switching
mechanism, adjustments A-130 (vertical mechanism), A-132 (rotary mechanism), and
A-133 (release mechanism) will be necessary together with this adjustment, For
the complete adjustment of a switch, the following standard adjustments may also
be required: A=-100 General Requirements, A-101 Jacks, Covers and Bases, A-120
Of f-Normal Assemblies, A=121 Cup and Shaft Springs, A-122 Cams, A=-123 Normal Post
Springs, A-124 Release Springs, A-126 Rotary Off-Nermal and Eleventh Siep Cam
Springs, A-134 Side Switch (for those switches equipped with them), A-135 Shafts,
Wipers, and Banks, A-140 Testing, and A-141 Lubrication.

The "double dog" is made up of two detents, one of which engages the vertical teeth
of the shaft and the other engages the rotary teeth. It is held by spring tension
against the shaft but is pivoted se that the release armature upon operation strikes
it and disengages it from the shaft. Its function is to prevent the shaft from
restoring to normal either in a rotary er vertical direction, except upon operation
of the release magnet. The upper detent of the double dog which rides on the
vertical teeth is called the "vertical dog" and the lower detent which rides on the
rotary teeth is called the "rotary dog".

The "stationary dog" is located on the left side of the switch. It is made up of
two arms--the upper one is the stationary dog and it rides in a slot in the vertical
teeth of the shaft. Its purpose is to support the shaft during the retary motion
and yet allow the shaft to move vertically when it is at rotary normal, The lcwer

arm is the vertical pawl guide and its adjustment is contained in A-130.
ROUTINE INSPECTION

After determining that there are no binds in the switch shaft, or the vertical and
rotary armatures; and that the shaft spring, the vertical armature restoring spring,
and the rotary armature restoring spring have proper tension (see adjustments A-121,
A=130 and A-132):
Check the vertical play of the double dog. Section B-l.

Straighten and tension double dog spring. Sections B~-5 and 6.
Check rotary deog. SectionsB-7 and 8

The rotary dog should not be bent to meet these requirements,

If it does not engage the teeth properly, the double deog

should be removed and replaced,

The rotery pawl, normal stop pin, rotary armature stop, release mechanism, vertical
pawl, and vertical magnets should then be inspected in the above oprder and adjusted
if necessary (see adjustments A-132, A-133 and A-130).

TR
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Inspect (and adjust if necessary) the vertical dog. Sections B-2,3&4.
The vertical magnets should be energized when checking  Section B-3.
Inspect (and adjust if necessary) the stationary dog, Section C,
If this adjustment has been made properly there will be a gap
between the top of the vertical dog and the under surface of the
vertical tooth not to exceed .010" with the shaft raised by hand
80 t?at the vertical pawl is resting against the casting (overthrow
stop).

The vertical pawl guide arm, the off-normal springs, the rotary magnets, the
rotary pawl front stop, the interrupter springs, and the cam springs should then
be adjusted in the above order (see adjustments A-130, A-120, A-132 and A=122).

Double dog contact springs, on those switches which are equipped with them, should
be checked for proper contact follow of the make spring. If readjustment of the
make spring is necessary to secure this proper follow, it should be checked to ses
that it does not make contact when the switch shaft is stepped vertically or rotary.
Section D,

SPECIFIC REQUIREMENTS
A. GENERAL

Parts shall meet the general requirements specified in A~100 which are
applicable.

B. DOUBLE DOG
1. The double dog shall not bind nor have more than ,002" vertical play.

2, The tip of the vertical deg when unlatched shall ride within the notches
in the vertical ratehet with the shaft at rotary normal,

3. It shall drop in on all levels and may allow a perceptible drop (.003")
in the shaft on some levels but shall not allow a perceptible drop (.003")
in the shaft on all levels.

4., With the shaft at rotery normal and the double dog disengaged from the
release link, there shall be a minimum of ,002", maximum .010" outside
play of the shaft without moving the vertical dog. This requirement
shall be met on all levels except the 1lOth,

5. The double deg spring shall be free from unnecessary bends and shall
have not more than .025" bow. The vertical center line of its broad
surface shall be approximately parallel to the shaft,

6. Unless otherwise specifised, with the double dog engaged in the release
link, the double dog spring shall have a tension of at least 250 grams bdbut
no more than 400 grams measured just above the double dog.

NOTE: On switches not equipped with a release link, the double dog
spring tension shall be measured with the rotary magnet energized,

7. The stopping face of the rotary dog shall engage approximately flat with
the radial face of the rotary teeth.

DR. CHK.
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8. The rotary dog shall be aligned vertically with the shaft teeth so that
with the rotary dog resting on the crest of a shaft tooth, a .002" gauge
will not enter between the tip of the rotary dog and the shaft tooth.

C. STATIONARY DOG

— 1. The stationary deog shall be adjusted, in the.slot in the vertical shaft,
to clear the teeth of the shaft by .003" maximum at the nearest point
when the normal bracket is pressed against the normal post from the left.

(a) On switches that have only rotary operation (one level banks) the
stationary dog shall normally engage the vertical tooth of the
eperative level by not less than half the thickness of the dog and
not more than the total thickness of the dog.

2, The statioenary dog shall not cause a rise (as gauged visually) and shall
not allow more than a perceptible (.003") drop of the shaft as it cuts
in on at least one level. With the rotary magnets energized on the
first rotary step, the shaft shall rest on the stationary dog so that
the vertical dog will drop all the way in when pulled away from the shaft
and released,

3, It shall allow a vertical movement of the shaft of .002" min., .010" max,
with the shaft cut-in two eor more steps on any level. This test shall be
made with the double dog held away from the shaft, On switches having
rotary metion only, this requirement shall be checked with the shaft cut
in on any step.

D. DOUBLE DOG_CONTACT SPRINGS

1. With the double dog riding over the notches in the vertical ratchet or
over the tips of the rotary teeth, the double dog contact springs shall
not make centact,

2. The double deg contaet springs shall make contact just before the double
dog is latched by the release link, and there shall be perceptible follow
in the make contact spring.
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6005733; STANDARD ADJUSTMENT
‘CLASS "g" FCR

S=17~44 1 STROWGER SWITCH ROTARY MECHANISM
Pe. 1 .
‘WEWRITTEN

Lo D. shefeAal INTRODUCTION
er 4 “
A Hdq

: 'ﬂ7 This adjustment contains the requirements for the rotary mechanism of the
ISSUE NQG:19] Strowger Switoh., For the inspection and adjustment of just the switching
mechanism, adjustments A=130 (vertical mechanism), A-131 (switch dogs), and
A=133 (release mechanism), will be necessary together with this adjustment.
For the complete adjusiment of a switch, the following standard adjustments
may &lso be required, A-100 General Requirements, A-~101 Jacks, Covers, and
Bases, A-120 Off-Normal Assemblies, A-12]1 Shaft Restoring Springs, A-122 Cams,
A-123 Normal Post Springs, A-124 Release Springs, A-126 Rotary Off-Normal and
Eleventh Step Cam Springs, A-134 Side Switch (for those switches equipped with
them), A-135 Shafts, Wipers, and Bank, and A-141 Lubrication.

The rotary mechanism is made up of the following basic parts: two rotary
magnets, rotary armature, and rotary pawl front stop.

The magnets arse made up of magnetic iron cores upon which are wound a number

of turne of copper wire. Fasteéned to each end of the magnetic iron core are
fibre spool heads which hold the wire in place on the core. The coil terminals
are attached to the rear spool heads. A magnetic iron bar or heel piece con-
nects the two magnets and provides a megnetic path between. The magnets are
attached to the switch frame by means of a bushing and cap screw that provides
for an adjustment of the relationship between magnets and armature,

The rotary armature is the moving portiomn of the rotary mechanism that is
attracted to the magnets when they are energized and cause the rotary pawl on
the end of the armature arm to engage the rotary teeth and step the shaft and
wipers around one position., The armature is made of magnetic iron and is
attached to the switch frame by means of two phosphor dronze bearing pins that
provide for adjustment of vertical play.

The rotary pawl front stop is an adjustable stop againet which the rotary pawl
strikes when the switch is stepping in a rotary direction. Its purpose is to
prevent the momentum of the shaft from over-throwing the wipers.

ROUTINE INSPECTION

The inspection of the rotary mechanism should be in the following order, with
readjustments made only as necessary. Where limits of adjustment are given, the
rotary mechanism should be inspected with the extreme limiting velues and read-
Justed only if it is found to be outside these limits. Deviation from nominal
yalues is to be expected and is not cause for readjustment.

After determining that there are no binds in the switch shaft, the vertical
armature, or the double dog; and that the shaft spring, vertical armature restoring
epring and double dog spring have proper tension (see adjustments A-130 and A-131);
the rotary mechanism should be adjusted in the following order:

ROTARY ARMATURE - Check the rotary armature for play and bind, center rotary

CHK.
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armature on back stop screw, center rotary pawl on guide screw, and tension
armature restoring epring. - Sestion B-1 (a), B-3, and B-4,

The rotary dog (Double Dog) should then be inspected and adjusted if necessary.
See adjustment A-131,

ROTARY PAWL - Check ths engagement of the rotary pawl with the rotary teeth.-
Seetion C-1 and C-2, Counting from the rotary dog the pawl should strike
behind the eighth tooth. AdJjust the rotary pawl to strike the flank of teeth.
proeperly by means of the rotary pawl guide screw,

Inepect and adjust the normal pin. Section C-4.
Inspeet and adjust the rotary armature back stop. Section C-5,.
Inspect the pawl for striking hub squarely. Section C-7.

The release mechanism, vertical mechanism, vertical dog (Double Dog), stationary
dog, and off-normal spring should then be adjusted in the above order ueing
standard adjustments A-133, A-130, and A-120.

ROTARY ARMATURE (Cont'd.) - Inspect and adjust the relationship of armature
and core. - Section B-1 (b).

Inspect and adjust the space beuween rotary dog (double dog) and shaft teeth. -
Section B~2., These adjustmente are made by shifting the magnets im:a forward
or backward direction by means of the mounting bushings and cap screws,

ROTARY PAWL (Cont'd.,) - Inspeet and adjust the clearance beiween the rotary
pawl and its first stop. - Section C-3.

ROTARY MAGNETS - On adjustments requiring the energization of the rotary coils
care should be maintained to keep the temperature of the coiles at room temper-
ature to prevent temperary elongation of the core.

The rotary interrupter springs, came and cam springs should then be ad Justed.
See ad justments. ~See festien D,and A-122,

SFECIFIC REQUIREMENTS
A_~ GENERAL3

1. Parts shall meet the general requirements specified in A-1CO which are
aprlicable,

B_« ARMATURE:

1. (a) The rotary armature shall not bind nor have more than .003" vertical
play.

(b) The armature shall strike both magnet cores at the same time with
the magnets electrically operated. This requirement is satisfactor-
ily met if the space between the armature and the closest point on
either core does not exceed .002",

‘ AUTOMATIC ELECTRIC COMPANY
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P

2.

3.

The magnets shall be so located that when energized, there shall be a
space of minimum .005", maximum .010", between the rotary dog and at
least one of the first ten teeth of the fifth bank level.

NOTEs This requirement shall be met with the coils at approximately
room temperature.

With the rotary armature in its non-operated positions

(a) The rotary armature shall overlap a minimum of two-thirds the
diameser of the back stop, as gauged visually.

(v) The rotary pawl shall entiroly overlap the end of the rotary pawl
guido.

With other rotary requirements met, the rotary armature spring shall be
tensioned for satisfactory operation, under the specified operating
conditions, but its tension, when measured at the adjusting screw, shall
not be less than 150 grams.

C -~ PAWL:

1.

2.

3.

4.

S.

6.

7e

The rotary pawl shall be free from bind.

The rotary pawl tip shall strike in the notch of the rotary teeth within
the following limits;

(a) It shall not strike upon the radial face of any tooth.

(b) It shall strike the base of the notch betwéen the testh or between
this point and the center of the flank of a tooth.

With the rotary magnets emergized, the clearance between the rotary pawl
and its front stop shall be minimum .002", maximum.,006" at the first,
fifth and tenth rotary steps on the £fifth bank level,

NOTEs  This requirement shall be met with the coils at approximately
room temperature.

The normal pin shall be set so the pawl strikes the first tooth in the
same relative position that it strikes the other teeth.

The rotary armature stop shall be set to allow the shaft to release from
any level without striking the pawl and to have from .002" to .010"
clearance between the pawl and the shaft with the shaft at normal.

The opening in the loop of the pawl spring after it is attached to the
pawl shall not exceed 5/64",

The rotary pawl shall strike the shaft hudb squarely when the rotary arma-
ture is operated manually,

NOTEs This requirement is intended to govern two conditions; that is,

AUTOMATIC ELECTRIC COMPANY
CHICAGO, U. S. A.
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(a) the tip edge of the pawl shall be parallel with a
vertical plane tangent to the shaft hub at the point
where the pawl contacts with the hub, and

(b) the tip edge of the pawl shall be parallel with a
radial plane through the base of the last vertical

o notch in the hub. Both of these conditions shall

\ be checked with the shaft on the last rotary step

of the ninth or tenth (or in case of single level

switches, the operating) level.

D - INTERRUPTER SPRINGS:

. 1. The interrupter springe shall break contact as specified below with
rotary magnets energized, unless otherwise specified,

lhen used with interrupter relays «---- ,003" min., .008" max.
When interrupting own eircuits mceee 007" min., .015" max.

NOTEs The latter adjustment is intended for use on battery searching
and similar self-interrupted type switches; it is not to be
applied to W.E.Co. coded equipment unless definitely required
by the partial switch mechanical adjustment.

2. The rotary interrupter springs shall have a contact pressure of 150 grame
minimum, 300 grams maximum, measured at the end of the spring with the
rotary magnets de-energized. '

—~. FEW1EJJ
REVISED BY:
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RETYPED BYs
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STANDARD ADJUSTMENT
FOR
STROWGER SWITCH RELEASE MECHANISM

INTRODUCTION

This adjustment contains the requirements for the Release Mechanism of Strowger
Switches. Tor the inspection and adjustment of just the switching mechanism,
adjustments A-130 (vertical mechaniam), A-131 (switch dogs), and A-~132 (rotary
mechanism) will be necessary together with this adjustment. For the complete
adjustment of a switch, the following standard adjustments may also be required:
A=100 General Requirements, A-101 Jacks, Covers and Bases, A-120 Off-Normal
Assemblies, A-121 Cup and Shaft Springs, A-122 Cams, A~123 Normal Post Springs,
A~124 Releass Springs, A-126 Rotary Off-Normal and Eleventh Step Cam Springs, 4A-134
Side Switch (for those switches equipped with them), A-135 Shafts, Wipers, and
Banks, A-140 Testing, and A-141 Lubrication, ‘

The release mechanism is located in the center of the switch just in front of the
vertical magnets and behind the switch shaft.

The purpose of the release mechanism of the Strowger Switch is to remove the
vartical and rotary dogs of the double dog from the teeth of the shaft hub after
the switch has completed its funetion so the shaft, under the influence. of the
shaft restoring spring tension and gravity, will restore to normal.

The release mechaniem consists of a release magnet, release magnet bracket, release
armature, and release link,

The release magnet is made up of & magnetic iron core upon which is wound a number
of turns of wire. Fastened to each end of the magnetic iron core are fibre spool
heads which hold the wire in place on the core. On the rear spool are attached
the coil terminals,

The release magnet bracket provides a mounting for the magnet, release armature,
end release link, and also provides a means of mounting the release mechanism to
the Strowger switch frame.

The releass armaturs is the movable portion of the release mechanism which, when
attracted by the release magnet, disengages the double dog from the shaft teeth.

The release link is a phosphor bronze cantilever spring that latches on the double
dog when it has been operated by the release armature and holds the double dog
away from the shaft teeth after the release armature is released and until the
first step of the vertical armature.

-ROUTINE INSPECTION

Before adjusting the release mechanism the following items should be inspected;
determine that there are no binds in the switch shaft, or the vertical and rotary
armatures, and that the shaft spring, and the vertical and rotary armatures restor-
ing springs have propsr tensions (see Adjustments A-130 and A-132)., Inspect the

CHK.
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double dog, rotary pawl, normasl pin, rotary armature vack stop and adjust in the
above order (see Adjustments A-131 and A-132).

Reloass Iink - Inspect and adjust the location of the releass link - Section B~-l.

Release Armature - Inspect and adjust the double dog operating pin. - Sections
C-1 and C-2,

Inspect and adjust the release armature back stop screw - Section C-3.

erating Requirements - Check the operating requirements of the release mechanism.
Sections D=1 and D-2.

After the adjustments of the release mechanism have been completed the following
switch adjustments should be checked and adjusted; vertical pawl, vertical magnets,
stationary dog, vertical pawl guide, off-normal springs, rotary magnets, rotary
pawl front stop, rotary imterrupter springs, cem and cam springs. (See adjustments
A-130, A-131, A-120, A-132, A-122).

SPECIFIC REQUIREMENTS

A - GENERAL:

1., The release meghanism shall meet the general requirements listed in A-100
which are applicable.

B ~ LINK:

1. With the double dog latched in the releases link and with the switch sheft
on the fifth vertical level, there shall be a minimum .030", maximum .045"
space between the engaging edge of the dog and the outside periphery of
the rotary teeth,

2. When a side switch is used the release link shall hold the spider arm
lightly against the frame.

C - ARMATURE:

1. With the release armature at rest in its electrically operated position,
the pin shall hold the double dog so that the relsase link drops completsly
over the double dog lug.

NOTE: The operated position referred to, is the position, with respect to
side play that the release armature assumes when the release magnst
is energized, de-energized and again energized,

2. With the release magnet energized and the release armature at rest in its
normal position with relation to the release magnet bracket, and a 006"
gap between the release armature and the closest point on the core, the
release link shall not latch the double dog.

NOTE: The operated position referred to, is the position, with respect to
side play that the release ermature assumes when the release magnet
is energized, de-energized and again energized.

AUTOMATIC ELECTRIC COMPANY |& DR. CHR. —
CHICAGO, U. S. A. ; TTEE A-
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3. The back stop screw shall be set to allow .060"™ min. 120" max. space
between the double dog and the end of the armature pin when the release
armature is at normal and the shaft is at rest in any off normal position
with the rotary dog resting on the rotery ratchet.

D ~ OPERATING REQUIREMENTS:

l. The self-protecting Release Magnet D-281455 shall operate the double dog
and release the shaft from any point on .180 empere.

NOTE: This requirement shall be checked by operating the magnet on 46 plué
or minus 1V, with 140w in series with it,

2. The magnet armature shall release on open circuit after being operated on
a current of ,365 ampere; that is, with 10w in series with it.

CEW:MO

REVISED BY; FREW:MB
RETYPED BY: EMT
REVISED BY: RLH:emw
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. phenolic insulating strips, placed between the horizontal rows of contacts. Each

STANDARD ADJUSTMENT
FOR
STROWGER SWITCH SHAFTS, WIPERS, BANKS
AND P.B.X. ARCS

INTRODUCTION

This adjustment contains the requirements for the Strowger switch shaft, wipers,
banks and P.B.X. arcs,. For the inspection and adjustment of just the switching
mechanism, adjustments A-130 (vertical mechanism), A-131 (switch dogs), A-132
(rotary mechanism), and A-133 (release mechanism) will be necessary. For the
complete adjustment of a switeh, the following standard adjustments, together
with this adjustment may be requireds A-100 General Requirements, A=101 Jacks,
Covers, and Bases, A-120 Off-Normal Assemblies, A-122 Cams, A-123 Normal Post
Springs, A-124 Release Springs, A-126 Rotary Off-Normal and Eleventh Step Cam
Springs, A-134 Side Switches and A-141 Lubrication,

The Strowger switch bank assembly is made up of two banks (private and line) of
brass contacts fastened ene above the other on to the bottom of the switch frame by
means of bank rods and bank rod collars. The top or private bank of contacts usually
consists of 100 contacts, set in 10 horizontal rows of ten contacts each. The
contacts are insulated one from the other by phenolic insulators placed between
the horizontal rows. Each contact on the upper bank has a terminal at the back

of the bank by means of which the contact is connected to its associated circuit.
The front ends of the contacts are so shaped and arranged that a pair of spring
wipers on the shaft may come into contact and make connection with any contact in
the 100. By means of the switch shaft, the wiper may be raised to the horizontal
plane of any row of contacts and then rotated over the row of contacts until the
contact desired is reached,

The lower or line bank contains 200 brass contacts, set in 10 horizontal levels of
20 contacts each., Each level of 20 contacts ie divided into 10 sets of two contacts.
The two contacts of any set are placed one above the other with an insulator between
them, Each of the contacts in this bank is insulated from the others by means of

contact has a terminal at the back of the bank by means of which it is connected
to its associated circuit,

On 200-line connectors or linefinders, the Strowger switch will have three banks of
200 contacts each,

Two wiper springs, insulated from each other and mounted on the lower pert of the
shaft are connected to the line eircuit which is to be extended through the wipers
and line centacts (lower bank), These wipers are in a vertical plane parallel to
that of the private wiper above and at such & distance below the private wiper
that when the private wiper is raised to the plane of any level of centacts in the
upper bank, the line wipers are in the plane of the corresponding row of contactis
in the lower bank. In their normal position, the wipers are one step below the
first level of bank contacts and one step to the left of the first bank contact

in the level, Therefore, it is necessary for the shaft to take one vertical

step in order to place;the wipers opposite the first row of contacts; two vertical
steps in order to place the wipers opposite the second row or level, etc. Having
reached the desired level, it is necessary for the shaft to take one rotary step in
order that the wipers may be placed in contact with the first contact in the level;
two rotary steps in order that the wipers may be placed in contact with the second
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contact in the level, etc,

Some types of Strowger switches are equipped with vertical banks end wipers., The
vertical bank is fastened to brackets on the private and line banks and coneists
of ten contacts fastened to an insulator strip and so arranged that a vertical
wiper attached to the switch shaft makes connection with a contact on each
vertical step of the shaft, The vertical wiper remains in contact with the
vertical bank until thé first rotary step at which time the vertical wiper leaves
the bank until the shaft is returned to rotary normal.

On some application of Strowger switches where it is desired to mark certain
pesitioens a P.B.X. arc is used. The P.B.X. arc consists of a metal arc attached
- to the front of the switch frame. The arc has 100 tapped holes, corresponding
to each bank position, into any one of which may be inserted a metal screw, A
wiper attached to the switch shaft at an angle of 180° to the private and line
wipers engages the pins as the shaft is stepped to the pesition associated with
sach pin,

The shaft, on which the wipers are fastened and by which they are controlled is
made up of a piece of drill rod on which is pressed and pinned a bronze hub.
Fastened to the upper end of the shaft is a helical spring. Below the spring is
the normal stop pin which rests against the normal post when the shaft is at normal,
due to the torque exerted on the shaft by the spring. The weight of the shaft
rests on the normal stop pin clamp which strikes on the upper shaft bearing when
the shaft is at nermal, Twe bearings, one at the top and one at the bottom of the
switch frame, each containing a felt oil washer, guide the shaft, Below the

shaft hub is a cam in the shape of a sleeve which clamps tightly on the shaft and
serves to eperate the cam springs (on switches equipped with them) during the
rotary eperation of the shaft,

ROUTINE INSHFECTION

After the switching mechanism has been adjusted the wipers, banks, P.B.X. arcs
and Strowger switch shafts should be inspected and adjustod in the following

erder.

LINE AND PRIVATE WIPERS AND BANKS - Check the bank mountings - Section B-16.
In general the banks should not require any attention after leaving the factory
unless they are renewed or the switch is removed from the switch frame for repairs

or adjustments,

In making the following adjustments the original form of the wiper tips should not
be altered. - Seetion B-10.

Check the wipers for proper length of engagement en the bank contacts. - Seection
B~8, 1In general there should be no adjusting necessary to meet this requirement
unless the switch shaft or bank reds have:been bent.

Inspect the vertical alignment of the wiper tips. - Section B-2, The wipers
should never require readjusting to meet this requirement,

Inspect and adjust if necessary the alignment of the wipers with respect to the
shaft, - Section Bel. ’
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Inspect and adjust if necessary the spring tensions. - Section B-15,

If it was found necessary to retension the springs the spring form should be
checked and corrected if necessary. Sections B-3,B-13 and B-~14,

Inspect the wiper springs for tension against and alignment with bank contacts.
Sections B-4 and B-5. If sections B-3,B~13,B~14 and B~15 above were adjusted
correctly no adjusting should be necessary to meet the requirements in sections
B~4 and B-5,

Inspect and adjust if mecessary the wiper spring alignment with respect to the
bank contacts, - Sectiens B-6,B-7,B-11 and B~12. Thig adjustment consists ef
shifting the wiper assembly on the switch shaft by loosening the set screw in
the wiper asgsembly ceollar,

Check for clearance hetween wiper and banks on the vertical stepping of the switch
shaft, -~ Section B-9, In general if the requirements in sections B~-6 and B-7

have been met the wipers should need no further readjusting, however, if the
wipera touch the bank on vertical stepping the wipers should be shifted slightly
in a counter clockwise direction.

VERTICAL WIPERS AND BANKS ~ Check the alignment of the vertical wipers. - Section
C-1l, In general the wiper will not need realigning after the switch has left the

factory.

Check the mounting of the vertical bank, = Section C-2, This adjustment consists
of shifting the bank within the limits allowed by the mounting screws and holes
and in general will net require readjusting unlost the bank is removed frou the
switeh,

Check and readjust if necessary the relationship between wiper and bank contacts.
See Section C-4, If adjustment is necessary shift the wiper up or down on the
shaft,. .

Inspect and adjust if necessary the tension of the wiper against the bank contaets.
Section C-5. If adjustment is necessary the tension may be increased by shifting
the wiper on the shaft or by increasing the tension between the wiper and wiper
back stop. After the wiper has been retensioned check for correct relationship
between wiper tip and bank contact and between wiper and wiper back atop. -

See Sections C~3, C-6 and C-7.

PoB.X, ARCS =~ Wipers used with P.B.X. arcs shail be adjusted according to aoetién
D [ 2 ) " »

SHAFTS ~ Inspect the switoh shaft for binds and exceasive vertical off-normal
spring tension. - Sections E-1, E-2 and E-3.

On switches equipped with cup type shaft restoring springs check the clearance
between the mormal pin bracket and oup bracket. « Section B-4,

Check the clearance between the normal pin bracket or clamp and the vartical
off-normal finger. Section E-5,
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A = GENERAL

1-

B -~ LINE AND PRIVATE WIPERS AND BANKS

)

9 -

» The wiper springs shall be approximately in vertical alignment with each

 The wiper springs shall be approximately 1/8" apart at the point where the

‘The wipers shall center on the- fifth or sixth contacts of the firat and

_centacts should have the private or control wipers aligned within the

SPECIFIC REQUIREMENTS

Parts shall meet the general requirements specified in A-100, which are
appliecable, ‘

The wiper assembly shall be approximmuely at right angles to the switch
shaft so that the upper and lower wiper tips will rest at approximately
equal angles on the bank contacts. ‘

other at their tip ends.

straight portien of the spring forms into the hub end., At that point thereq
should be a sharp bend in the spring and the two springs should converge
in an approximately straight line to the ends of the insulator.

The tension of the springs, when on the banks should be entirely against
the bank contacts and not against each other thru the separating
insulator,

Only the tips of the wipers shall rest on the bank contacts.

tenth levels (except as noted in section B-7). If, when placed on the
first and tenth contacts of these levels the wipers do not center
approximately, they shall rest either as far to the right of the center
on the tenth as they do to the left of the center on the first; or as far
to the left of the center on the tenth as they are to the right of the
center on the first,

Battery-searching switches using a 3-pole stopping relay and bridging bank

first half (the first half of the contact is that portion of the contact
which is wiped over first as the wipers are stepped from #l1 to #10
position)- of the associated bank contacts. The preliminary line-up shall
be made on bank centacts #5 and #6 of the first and tenth levels. Final
adjustments shall be made and bank assembly re-positioned (if necessary)
t0 insure good contact between the wipers and the bank contacts at
positions 31 and #10 on these same levels.

The bank wipers shall overlap the end of each associated bank contact by at] -
least 1/16". This requirement shall be checked on the first and tenth
contncts of the loweat bank level with which the wiper mgkes contsct.

With the play between the shaft restoring spring bracket and the left side
of the normpl post taken up by applying a light pressure to the shaft
restoring epring bracket near the normal post, the wipers shall not toush
the banks when moving vertiecally.
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10 = The tips of the wipers shall not be changed from their original form.

11 - The centerline between the tips of the springs on the wiper assembly
shall coincide within + 1/64" with the centerline of the fifth
contact level (unless otherwise specified below) of the associated bank,
when the wiper is about to cut in on the first contact of that level,

NOTES: 1, This requirement shall be met on the operating level on
switches designed to operate on one level only,

2. This requirement shall be met on the eighth level, in case of
the upper wiper, and the third level, in case of the lower
wiper, on those switches which operate only five vertical
levels.

12 - The centerline between the tips of the springs on the wiper assembly
shall coincide within = 1/64" with the centerline of the contact
specified in the above requirement when the wiper is about to return
onto the tenth contact of that level except as noted below.

NOTE: 1. This requirement need not be met by wipers on switches which
have cam springs adjusted to operate on the tenth rotary
step, or by wipers associated with either eleven contact
banks, or banks having the center insulator extended to the
eleventh rotary step,

13 - Unless otherwise specified, the springs of all two conductor wipers shall
be approximately ,015" apart at their tip ends.

14 - Unless otherwise specified, the springs of all single conductor wipers
shall touch at their tip end. There shall be a minimum of perceptible
and maximum of .015" clearance between one of the springs and the
agsociated insulator at the bend of the spring nearest the end of the
insulator with the insulators held together against the other spring.

15 - The wiper springs of each assembly shall be tensioned so that when the
pressure of one spring in the pair is removed from the other, both

springs shall have a follow of at least 3/32" and one of them not more
than 9/64",

16 = The bank rod collar assemblies shall secure all banks in place and the
topmost bank shall be in contact with at least one of the two bank rod
assembly locating shoulders,

‘C_= VERTICAL WIPERS AND BANKS:

1 = The center line of the vertical wiper shall be approximately at right
angles to the shaft,

NOTE: In assembling or adjusting the wiper the tip shall not be changed
from its original form.

2 - The vertical bank shall be mounted with its centerline approximately
paraliel to the shaft.

DR. CHK.
AUTOMATIC ELECTRIC COMPANY |0 T
CHICAGO, U. §. A, & PAGE 5 OF 7 A-135
TCI Library https://www.telephonecollectors.into/




1377 (1.3%)

SSUE NO. 19

3-

4—

6-

7 -

P.B.X. BANK ARCS

Only the tip of the wiper shall rest on the bank contacts.

With the shaft in position to cut in on any level, the centerline of the
vertical wiper shall not be more ghan 1/32" above nor more than 1/64"
below the centerline of the vertical bank contact corresponding to that
level,

Vertical wipers shall be tensioned aginst the bank contact with a
tension of minimum 30 grams, maximum 45 grams measured at the offset
in the wiper between the straight portion and the tip. With the shaft
on the first rotary step of any level the tip of the vertical wiper
shall clear the bank contact,

With the shaft on the first vertical step and held in the rotary position
in which the wiper back stop just 1ifts the wiper spring from the
associated vertical bank contact, the end of the vertical spring and the
vertical bank contact shall overlap by at least 5/64".

NOTEs This requirement will be met if the back edge of the wiper spring
shoe is approximately in alignment with the end of the vertical
bank contact. In checking this requirement the shaft should be
held at a point above the top bearing.

The snd of the back stop of the vertical wiper shall clear the wiper
spring with the shaft at rotary normal en all levels,

l -

E -~ SHAFTS:

1—

The wipers shall meet all requirements of B for singie conductor wipera as
to shape, tension, form and adjustment of wipers,

The wiper shall pass on or off the contact pins without excessive up or
down movement of the centerline of the wiper, i.e. movement of the wiper
springs other than that caused by the pin spreading the wipers, Excessive
movement shall be considered more than the thickness of a wiper epring.

Only the tips of the wipers shall touch the pins.

The wiper shall be centered on the middle pin to be used in any
particular switeh, i.e., if we are using pins on the seventh, eighth

and ninth step of level 5, the wiper shall be centered on the eighth

pin. If we are using pins on the firat, fifth and eighth step, the wiper
shall be centered on the fifth pin,

If when placed on the first and the last step pin used on any level, the
wipsrs do not center approximately, they shall rest either as far to the
right of the center on the last pin used, as they do the left of the
center on the first, or as far to the left of the center on the last pin
as they are to the right of the center on the first, In either case the
centerline of the wiper at the tip shall not be more than 1/64" from the
centsrline of the pin.

The shaft shall return to its rotary normal position when released mechani-

AUTOMATIC ELECTRIC COMPANY
CHICAGO, U. S. A

5 DI, CHK.
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cally from contact #11,

2 - The shaft shall be sufficiently free from bind in its bearings to restore

vertically from rest at any non-gut-in position by its own weight, with
- the off normal finger fully depressed manually.

3 - The shaft ig in the normal position when the normal pin bracket is resting
upon the upper shaft bearing.

4 - The shaft spring cup bracket shall clear the normal pin bracket when the
shaft spring cup bracket is pressed upward against the spring cup on
switches equipped with cup type springs.

5 - With the shaft on the last rotary step of the first bank level, there
shall be a perceptible clearance between the normal pin bracket and the
off normal finger,

RRF:GN
REVISED BY:
RBK:GN
» ILA:CR
1 mz;xsm) BY:
. RL¥:gk
H
" " m
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A - GENERAL:

SS\. NO.10}

1.

'STANDARD ADJUSTMENT
- FOR
TESTING SWITCHES

All switéhes shall meet the general requirements specified in A-100,

which are applicable.

2. Unless

otherwise specified, all tests shall be made with a 46-volt battery

for 46-volt switches, and with a 24-volt battery for 24-volt switches.
A voltage variation not to exceed plus or minus 1 volt shall be allowed.

B_- OPERATION:
1.

2.

All switches shall be given as complete an operating test as is practical,

When it is not practical to test certain circuits in a switch by means of

an operating test, those circuits shall be tested with a buzzer or some
other suitable arrangement.

C_ - VARYING:
1,

Two-wire switches, designed to operate in response to impulses from a

two-wire dial (or similar impulses from any other source) shall vary when
operated by a standard two-wire varying machine, unless otherwise specified.

NOTE:

"Vary" as used in these standard adjustments shall mean to operate
satisfactorily from standard impulses under standard variations of
leak and resistance of the loop ahead of the switch being tested.

The stendard variation shall be a 1000-ohm resistor for 46 volts,

and a 500-ohm resistor for 24-volt switches, in series with the

loop. The standard variation for the leak resistance shall be a
15,000-0hm resistor connected across the loop for both 46 and 24~volt
switches. These resistances shall be incorporated in the standard
two-wire varying machine, This machine shall send impulses consigt-
ing of a closed period of approximately 38,57 of the combined open
and closed period, an open period of approximately 6L5% of the
combined open and closed period at the rate of 14 pulses 2 1/8 pulse
per second.

2. Two-wire repeaters, designed to repeat impulses to switches that meet
requirement C-1, shall cause such switches to operate satisfactorily with &
zero loop between repeater and switch when the repeaters are operated by a
standard two-wire varying machine, unless otherwise specified. ’

3.

Three to two-wire repeaters, designed to repeat impulses to switches that

meet requirements €-1 shall cause such switches to operate satisfactorily

with a

zero loop between repeater and switch when the repeaters are operated

by a standard three-wire varying machine uriless otherwise specified.

— . g L2 TR
AUTOMATIC ELECTRIC COMPANY JO A-140
' CHICAGO, U. S. A. o ! PAGE 1 OF 2
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4,

S.

6.

7.

8.

HI:PJH

Three wire switches, designed to operate in response to impulses from a
three-wire dial (or similar impulses from any other source) shall vary
when operated by a standard three~wire varying machine, unloas otherwise
gpecified.

Three-wire repeaters, designed to repeat impulses to switches that meet

requirement C-4 shall cause such switch to operate satisfactorily with a
zero loop between repeater and switch when the repeaters are operated by
a standard three-wire varying machine, uinless otherwise specified.

Two to three-wire repeaters, designed to repeat impulses to switches that
meet requirement C-4 shall cause such switches to operate satisfactorily
with zero loop between repeater and switch, when the repeaters are
operated by a standard two-wire varying machine, unless otherwise
specified.

Switches designed to operate in response to impulses from dials using
90-degree cams shall meet the requirements C-l1 to €-6 which are
applicable, when a varying machine using a 90-degree impulse cam is
substituted in place of a standard varying machine, unless otherwise
specified.

Switches, designed to operate on some voltage other than 46 or 24 volts,
shall meet requirements C-1 to C-7 which are applicable, when operated on
the voltage specified on the adjustment sheet for the switches, unless
otherwise specified.

REVISED BY

WJIS:AK

REVISED BY

gk
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00-52953
REWRITTEN
PGS, 1 to 4
Inclusive

STANDARD ADJUSTMENT
FOR

LUBRISATION OF STROWGER SWITCH

INTRODUCTION

The general design of the Strowger Switeh is such that extensive and fraquént
lubrication is unnecessary. However, sueh lubrieation as is needed is
important for successft! operation and economic maitrtenance,

This adjustment outlines the practices recommended by Automatic Electriec
Company for ‘the lubrication of the Strowger Switch, and specifies not only the
bearing surfaces that require ludbrication but also the correct lubricant

and method of application for each bearing.

The purpose of lubrication is to provide a film of oil betwsen the bearing,

or fixed part, and the shaft, or meving part, so that there will be a minimum
eof friotion, or rubbing. In practice, therefere, it is necessary to apply

only that amount of lubricant which is necessary to produce this film, Excessive
lubrication sheuld be avoided az it tends to collect dust and dirt.

The proper lubricant to be employed for a particular kind of bearing is
dependent upon a number of factors, such as size and type of bearing, kind of
metals employed both for the fixed and movable parts, speed of operation,
temperature, himidity, etc,

The choliee of lubrieant moat suited for the particular application is best
determined by exhaustive tests over long periods of time, involving all the
various conditions which are apt to be encountered in actual operation.

The lubricants recommended in this adjustment are the results of both exhaustive
tosts and extensive obsmervations made by the technicians of this company.
Therefore, before making any departure from these recommendations, which may

in some cases become necessary, due to market or ecenemic reasons, or

because of unusual local conditions, cooperation with the manufaocturer is
solieited,

ROUTINE INSPRGTION

The frequency of lubrigation will vary depending upon local conditiems affecting
the switeh, In general, the switeh should be lubricated every three monthe
until a more suitable peried of time is established, It may be found more
suitable to lubricate some parts of the switch more frequently than others.

The quantity of oil applied to the various parts is specified in Section A-l.

Switch Shaft - Before the shaft bearings are lubricated, the shaft should be
theroughly cleaned with ootton tape, Wrap once around the shaft at top and
bottom and pull from side to side; one operation with the shaft at normal and

" AUTOMATIC ELECTRIC' GOMPANY

"DR. ChR.
PAGE 1 OF 4
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another with the shaft up ten. --Section B-l-{a).

Yo d Rot Pawl Bear Pins - Section B-l-(b)~=(c).

Cup Springw, Shaft Spri Cup Bracket, Double Dog Bearing Pinse, and Shaft Spring
Bragket ~ Seactien B-l-(%s ) (1) shru (5).

ot Pawl Guide, Deuble Dog, and Shaft Spring Bracket Cams - Section B=1-(e)-(1)
)

VYertical and Rotary armeture Bearing Pins, and Off Normal Lever - Section B-
{(t) (1) thru (4)

Bell Crank Vertical Interrupter Springs, Side Switch, Multi-Level Normal Post
Cam Springs, and Helicsl Shaft Spring, - Section B-(g)-(h)-(1)-(J). £

Shaft Hub =~ Additienal graphite lubriscant should not be placed in the rotary
or vertieal ratehet teeth when the surface is covered with graphite. When

the grephite seems dry er slightly gumed, loosen with a small amount of

spindle eil, If the graphite is caked or mixed with dirt, clean off thoroughly
with a cloth and add fresh lubrieant. - Section C-1-(a):(1)-2)-(3)

SPECIFIC REQUIREMENTS

A - GENERADL

1, The Stoewger switch shall be lubricated with oil applied by means of a
brush, In order to centrol the amount of oil deposited, one dip of
oil is @efined as the amount retained by a #4 Artist's Sable Rigger Brush
after being dipped into the oil to a depth of approximately 3/8"
and then seraped on the edge of the container to remove the surplus oil,
There should net be suffieient oil adhering to the brush to form
a drop on the end of the bristles,

B - USE OF SPINDLE OIL (See Section G.2)

1, 8pindle 0il, Specification 5231, (except W.E,Co. coded apparatus or
" equipment) shall be applied as followss:

(a) Three dips of oil shall be applied to the upper part of each of
the bearing surfaces of the shaft with the shaft in its highest
vertical pesition, The dips shall be spaced approximetely 120°
apart oen the shaft circumference and the shaft shall be allowed te
stand for at lea#t five minutes before it is lowered,

(®) Ome dip of oil shall be applied to the vertical pawl between the
pawl bearing lugs and the bearing collars,

>(e) Ome dip of oil shall be applied to the rotary pawl between the
. pawl bearing lugs and the end of the armature.

(d) One dip shall be distributed to the following points in the order
namedt

(1) Te the eup nbring oil holes, when cup type spring’iaﬁied. e,

=

L AUTOMATIC ELECTRIC COMPANY

DR, CHK.
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o

(2) To the shaft spring eup bracket applied at the top of the o
shaft between the shaft and the cup, when oup type spring is
used,

(3) To the double dog bearing pin just aboeve the upper bearing lug
of the double dog.

~(4) To the double dog bearing pin at the angle formed by the pin

e

(o)

A

(£)

and the upper surface of the lower bearing lug.
(5) To the nermal post along the surfaces which may be engaged by‘/f
the shaft spring bracket.,

One dip shall be distributed to the following points in the order
hameds

~» (1) To the tip of the rotary pawl guide,

(2) To the tip of the doeuble dog release tooth,

(3) To the surfaces of the shaft spring bracket eams which engage O
the normal post shaft springs, on switches whieh are squipped
with normsl post springs,

One dip shall be distributed to the following points in the order
named s

(1) To the vertisal armature bearing pin at the angle formed by
the outer surfaces of the two armature bearing lugs and
the bearing pin. ‘

+ (2) To the upper rotary armature bearing pin at the angle formed

by the bearing pin and the upper surface of the bearing lug.

/)(3) To the lewer rotary armature bearing pin on the upper surface

(g)

(n)

(1)

of the bearing lug.
(4) To the off-normal lever applied above the rivet at the angle
formed by the lever and the bracket.

One dip shall be distributed to the following points in the order 7
named, on switches which are equipped with bell orank vertical I |
interrupter springst

(1) To the bell crank bearing pin at each bearing of the bell crank,
-(2) Te the armature at the point where it engages the bell crank.

One dip shall be distributed to the fellowing peints in the order =
named, on switches which are equippsd with the side switch.

(1) Te the spider arm bearings.
(2) To the upper and lowsr escapemsnt spring teeth.

One dip of spindlo 0il shall be distributed to the following parts
in the erder named, on switches oquippod with multi-level normal
pest eam springss

(1) To the shaft spring roller bearings.
(2) To the operating teeth on the cam on the edge contacted by the
roller,

AUTOMATIC ELECTRIC COMPANY
CHICAGO, U. S. A

OR. CHK.
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() The helical shaft spring shall be lubricated by applying onme dip
te the shaft extension slesve just abeve the shaft spring bracket.

C - USE OF OILDAG MIXTURE

o l., On all orders except W.E.Co. coded apparatus or equipment, Graphite 0il
f Lubricant Grade A (see Specificatiom 5232) shall be applied as followss

(a) Ome dip shall be applied to each of the follewing peintss

(1) To the six upper teeth of the vertical hub at the points
where the vertical pawl engages the teeth,

(2) To all the testh in the vertical hub from the stationary deg
groove to the notches on which the vertical tip of the
double dog rides,

(3) To all the teeth in the rotary hub, from the top of the hubd
to a point approximately 1/4" from the bottom of the hub,

2, On W.E.Co. coded apparatus or equipment, Graphits 0il Lubricant Grade B
(see Specification 5232) shall be appliaed to the points and in the
manner specified for spindle oil in Section B above,

CEWsTJ

REVISED BYs FEW:EMJ
REVISED BYs RM3JS
REVISED BYs RLH:GI
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CIRCUIT EXPLANATION
OF
P.A.X. SELECTCR
CIRCUIT H-51223-A
RESTRICTED SERVICE

FUNCTIONS

A. ON REGULAR SERVICE LEVELS

HOLD THE SWITCHES BEHIND OPERATED AND WKAKE ITSELF BUSY.
1.1 Close a part of the chain circuit.
1.2 Cause g permanent signal lamp to glow if not stepped off normal,
MOVE THE WIPERS TO THE DIALED LEVEL.
2.1 Start the ringing and busy machine,
AUTOMATICALLY CUT IN ON THE DIALED LEVEL.
AUTOLATICALLY HUNT FOR A FREE TRUNK.
SEIZE THE FIRST FREE TRUNK ENCOUNTERED.
5.1 Extend the line thru to the trunk.
RELEASE WHEN THE DIALING PARTY DISCONNECTS.
6.1 Stop the ringing and busy machine.
6.2 Give an alarm if it fails to release.
REMOVE THE WIPERS FROK THE BANKS WHEN ALL TRUNKS ARE BUSY.
7«1 Give the dialing party the busy tone,
7.2 Allow the ccnnection to release, make itself free, and stop the
ringing and busy machine when the dialing party disconnects.

1.

2.

3
4,
5.

6.

Rz

B. ON SPECIAL SERVICE LEVELS

OPERATE AS IN SECTION A AND IN ADDITION = ,
1,1 Provide for annunciator and watchman's recording service, or-——
1.2 Provide for restricted service.

1.

OPERATION

A, ON REQULAR SERVICE LEVELS

l, EEIZURE

When this switch is seized, A* is energized over the line. A operatés;
closes the circuit to F; and closes the circuit to B, B operates and,gronﬂda the
releass trunk, to hold the switch behind operated and to make this switch busy. F
operates; closes its locking circuit from ground on the release trunk; cleses a part.
of the incomplete chain circuit; and grounds the MOT. ST, lead to start the ringing
and busy machine. ‘ ' ‘

The battery to B is taken thru a supervisory relay so that an alarm w;ll?
be given if this switch is not stepped off normale. : o

2, MOVING THE WIPERS TO THE DIALED LEVEL

A follows the impulses of the firet series and, thru its Bick contact,
closes the circuit to C and the vertical magnet. C operates and ghort circuits D
so that D will not operate in the interval!between the operation of the off normal
springs and the operation of E. The vertical magnet raises the shaft, poving the,
wipers to ths dialed level. Due to their slow release actions, B and C remain
*HOTE: A, B, ETC. REFER TO RELAYS A, B, ETC,

~;3¥?ﬁ CHIC
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. “#"AUTOMATIC ELECTRIC COMPANY

operated during impulsing,.

The off normal springe operate on the first step of the shaft and close
the circuit tc¢ E,

E operates; closes its locking circuit so that it will not restore when
C restores; and closes a multiple short circuit to D so that D will not operate
before the wipers are stepped onto the banks.

3o AUTOVATICALLY CUTTING IN ON THE DIALED LEVEL

After the last impulse of the series, C restoresj closes the circuit to
the rotary mﬁgnet; opens the starting circuit to E; and removes a short circuit from
D. The rotary magnet rotates the shaft, moving the wipers onto the first trunk, and
opens the circuit to E. E restores; opens the circuit to the rotary magnet; and, 4
when the first trunk is free, removes the short circuit from D so that this switeh
will seize the trunk as explained under heading number five of this section. B

4, AUTOMATICALLY HUNTING FOR A FREE TRUNK

When the first trunk is busy, E, on restoring, does not remove the short :
circuit from D because a short circuit is now completed from ground on the R.T. wiperd
The rotary magnet, on restoring, closes the circuit tec E from ground on the R.T. b
wiper. E operates; closes its locking circuit, to insure complete operation of the
rotary magnet when a free trunk is found; and closes the circuit to the rotary magnet,
The rotary magnet rotates the shaft, moving the wipers to the next trunk, and opens
the ecircuit to E. E restores and opens the circuit to the rotary magnet. The fore=-
going operations continue until a free trunk is found or the wipers pass off thebanks

;o

5, SEIZING THE FIRST FREE TRUNK ENCOUNTERED S &

When @ free trunk is found, the wipers come to rest and D is energized }
in series with E because ground has been removed from the R.T. wiper. E does not
operate when energized in series with D, D operates; opens a part of the incomplete |
operating cigcuit to E so that E will not operate from the ground placed on the R.T. -
wiper; extends the release trunk thru to the R.T. wiper; disconnects the bridge of
A from the line, to clear the line of attachments; removes dial tone from the linej;
extends the line thru to the trunk; opens a part of the incomplete release eircuit
so that this switch will not release when B restores; and opens the circuit to Bo -
Due to its slow release action, B remains operated until the switch ahead returns .
ground over the R.T. wiper to hold this switeh and switch behind operated. .

6, RELEASING

Wihen the receiver at the dialing telephone is replaced, a switch ahead
removes the ground from the R.Te wiper, thereby making this switch free and opens
the circuits to D and F. F restores and opens a part of the chain circuitj and
removes ground from the MOT. ST. lead to stop the ringing and dbusy machine, D ,
restores and closes the circuit to the release magnet. The release magnet oporatb;,
allowing the shaft to return to normal, restore the off normal springs, and open the

circuit to the release magnet.

x RELEASE ALARM

. The battéry to the releasé“magpet is tsken thru a aupervioﬁry~rg}§§‘§p”
| that en alarm will be given if the shaft fails to restore the off normal springs.

s

5

a
a
a
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7s REMOVING THE WIPERS FROM THE BANKS WHEN ALL TRUNKS ARE BUSY

When all thes trunks on the levsl are busy, the shaft, on the aleventﬁ?;xw
rotery step, removes the wipers from the banks snd operates the cam springs. The ”
cam springs open a part of the incomplete circuit to D so that D will not operate,
and replace the ground upon which is superimposed the dial tone current to the
positive winding of A with a ground upon which is superimposed the busy tone current
to give the dialing party the busy tone.

RELEASING

When the receiver at the disling telephone is replaced, the circuit to
A& is opened. A restores and opens the circuit to B. B restores; removes the ground
from the release trunk, to allow the swiich behind to release and to meke this ewitch
free; and closes the circuit to the release magnet, to cause this switch to release,

B, ON SPECIAL SERVICE LEVELS

GENERAL

This switch may be wired for either annunciator and watchman's recording
service or for restricted service on the special service levels==but not for both.

ANNUNGIATOR AND WATCHMEN'S RECORDING SERVICE

, Each line may be assigned for only one of these two services. The line-
switches associated with lines assigned for annunciator service have their special
service trunks wired to the annunciator and the lineswitchec associated with lines
assigned for watchman's recording service have their special service trunks wired to

the watchman's recording equipment.

When this switch is wired for annuncietor and watchman's recording‘servxsﬁ
(X wiring), and a special service level is dialed, the operation of this switch .is as

explained under gection A with the following additionss The shaft, during its verti=}.

cal movement, operates the normal post springs. D, on operating, grounds the special
gerviee trunk, to cause the annunciator or watchman's recording equipment to function.
B, on restoring, removes the ground from the special service trunk. A holding bdbridge
holds this switch and the switeh behind operated, and places a tone upon the dialing

line, to inform the dialing party that the annunciator or watchman's recording equip=-
went has functioned. If the dialed equipment is busy, this switch removes its wipers

from the banks and returns the busy toneo

RESTRICTED SERVICE

When this switch is wired for restricted service (Y wirirg), and a
special service level is dialed, the operation of the switch is as explained under
geetion A with the following additions. The shaft, during its vertical movement,
operates the normal post springs. The normal post springs connect the special ser—

viee trunk thru to the R.T. wiper.

The lineswitches associated with restricted lines {(lines not entitled to |

service on the specizl service levels) have their special service trunks connected to
their private normals. The ground on the private normsl is carried thru the normsl

post springs to the R.T. wiper, Afﬁ
dialing line, ; | | |
| K,

~

“ Coad .
,r . mm—
| AUTOMATIC ELECTRIC COMPANY E . ’ cnK-
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The lineswitches associated with non-restrmcted lines (li_m:a. entitled o
aervme on the special service levels) have their speciaml service trunks disconnected}
from their private norusls. The asbsence of ground from the special service trunk
allows this switch to hunt for a free trunk and seize the fu'st free trunk anccunter-

ed in its usual manner,

SPARK ABSORPTICN ,
e e ¥
A condenser in series with = résistance to ground, connected to a con-f
tact of B, prevents excessive sparking at the back contact of A. A condenser in :
series with a resistance $o ground connected to the rotary meagnet, prevents excessive
sparking at a make contect of E, The non~inductive resistance winding of E presents
excessive sparking at the rotary magnet springs. The non-inductive resistance wind-
ing of the release magnet prevonts excesgsive sparking at the off normal release

springs,.

T

KB1AEH
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CIRCUIT EXPLANATION
OF
LOCAL P-A-X CONNECTOR
CIRCUIT H-51303-~A

4043 FUNCTIONS

1. HOLD THE SWITCHES BEHIND OPERATED AND MAKE ITSELF BUSY.
2., CONNECT THE WIPERS TO THE DIALED LINE.
2,1 Start the ringing and busy mschine.
"3, TEST THE DIALED LINE.
4, SWITCH THRU TO A FREE LINE.
- 4,1 Make the line busy.
- 5. RING THE DIALED STATION.
5,1 Give the dialing party the ring-back tone.
6. COMPLETE THE CONNECTION WHEN THE CALL IS ANSWERED,
6.1 Remove the generator from the dialing and dialed lines,
6.2 Reverse the battery on the dialing line.
M6.3 Supply transmission battery to the dialing and dialed lines,
7. RELEASE WHEN THE LAST PARTY DISCONNECTS.
7.1 Allow the switches behind to releass when the dialing party disconnects,
T.2 Make itself free when the last party disconnscis,
. 7.3 Give an alarm.if it fails to release.
' 8. PREVENT INTRUSION ONTO A BUSY LINE.
8.1 Give the dialing party the busy tone,
8.2 Allow the connection to release and make itsslf free when the dialing
party disconnects, ‘

QPERATION

1. SEIZURE
When this switch is seized, A* is energized over the line. A operstes and
closes the circuit to B, B operates and grounds the release trunk, %o hold

the switches behind opsrated and to make this switch busy..

2. CONNECTINC THE JIPERS TO THE DIALED LINE

VERTICAL MOVEMENT OF THE SHAFT

. 4 follows the impulses of the first series from the dial and, thru its beck

X, v contact, closes the circuit to C and the vertical magnet. C operates -and

: prepares another circuit to the vertiecal magnet. The vertical magnet raises
the shaft, moving the wipers to the dialed lsvel. Due to their slow releass
actions, B and C remain operated during impulsing. -

The off-normal springs operate on the first step of the shaft; transfer the
impulsing circuit thru a make contact of C; and ground the MOT. ST. lead to
start ringing and busy machine.

. | AUTOMATIC.ELECTRIC COMPANY bR A o
o ' CHICAGD:U.S.A. ROV - ' E-51303-A
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After the last impulse of this series, ¢ restorses and transfers the impulsing
circuit from the vertical magnet to the rotary magnet,

ROTARY MOVEMENT OF THE SHAFT

A follows the impulses of the second series from the dial, and thru its back
contact, cleses the circuits to E and the rotary magnet. E operates; opens
a part of the incomplete circuit to the 125-ohm winding of K so that X will
not operates and open the impulsing ecircuit when the R,T, wiper pssses over
free lines; connects J thru to the R.T. wiper; and short circuits the back
contact of J thru which the impulsing circuit is taken so that this circuit
will not be opened when J operates as the R.T. wiper passes over busy lines,
The rotary magnet rotates the shaft, moving the wipsrs to.the dialed line,
Due to its slow relsase action, E remains operated during impulsing,

TESTING THE DIALED LINE

When the dialed line is busy, the circuit to J is closed from ground on the
R.T. wiper thru a make contact of E. The operation of this switch when a
busy line is encountered is explained under heading number eight.

When the dialed line is free, E, on restoring (after the series of impulses to
the rotary magnet), closes the circuit to the 125-ohm winding of X in series
with the bridge cut-off relay in the dialed lineswitch over the R.T. wiper.

K is slow to operate so that the bridge ecut-off relay will operats first,
thereby sliminating the possibility of the dialed lineswitch seizing a trunk,

DIALED LINE FREE

K, on operating, closes its locking c¢ircuit; opens parts of the incomplets
circuits to J and the rotary magnet so that they will not operate if the
circuit to A is again intsrrupted; replaces the indirect ground on the R,T.
wiper (which mekes the dialed line busy) with direct ground; places interrupted
generstor current on the disled linej and places the ring=-back tone currsnt on
the dialing lins,

RINGING THE DIALED STATION

The intsrrupted grounded generator current completes a circuit thru the ringer
and condenser at the disled station to battery thru the 200-ohm winding of F,
causing the bell st the dialsd station %o ring intermittently. The copper
s8leeve and slug of F prevent the genserator current from causing F to operate,

RING-BACK TONE

Part of the genarator current completes a circuit thru the ¥ condenser and the
telephone at the dialing station, to give the dialing party the ring=back tons, ;

P
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6. COMPLETING THE CONNECTION WHEN THE CALL IS ANSWERED

When the receiver at the dialed telephone is removed, ths direet current
o~ eircuit to the 200-ohm winding of F is closed thru the loop at the dialed
- station. F operates; closes the circuit to its locking winding; removes the
) generator current from the dialing and dialed lines; and closes the circuit to
D thru the loop at the dialed station,

REVERSING THE BATTERY ON THE DIALING LINE

D operates; revsrses the battery on the dialing line so that a meter or coin
collector will be operated, if such service is used; and places a multiple
o~ locking ground on the locking circuits to F and K,

TRANSMISSION
TR

Transmission battery is supplied to the dialing and dialed lines thru A and
D respectively.

7. RELEASING

DIALING PARTY REPLACES RECEIVER BEFORE DIALED PARTY

Wnen the receiver at the dialing telephone is replaced first, the ecircuit

to A is opened. A restores; opens the circuit to B; and closes the circuit to
E. E operates and removss the ground on the R.T. wiper from the release trunk
to allow the switches behind to relsass., B, on restoring, removes a multiple
ground from the release trunk; opens the circuit to © (E, on restoring, grounds
the release trunk from ground on the R,T. wiper, to make this switch busy); and
opsns the mulitiple locking clrcults to F and K,

When the receiver at the dialed telephone is replaced, the circuit to D is
opened, D restores; opens the locking circuits to F and X (K, on restoring,
removes the ground from the relsase trunk, to make this switch free); and
closss the circuit to the release magnet, The relezse magnet operates,
allowing the shaft to return to normal and restore the off-normal springs,

: The off=-normal springs open the circuit to the release mesgnet; and removes
- ground from the MOT. ST, lead to stop the ringing and busy machine.

DIALED PARTY REPLACES RECEIVER BEFCRE DIALING PARTY

e

When the receiver at the diasled telephone is replaced first, D restores; and
opens the multiple locking circuits to F and K. The entire connection is held
until the receiver at the dialing telephone is replacsed. ;

- When the receiver at the dialing telephone is replaced, A restores and allovws
B to restore. B removes the ground from the release trunk, to allow the.
switches behind to release and to make this switch free; opens the locking -
circuits to F and K; and closes the circuit to the release magnet, to cause this].

switch to releasse,

< § AUTOMATIC ELECTRIC COMPANY |¢
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DIALED LINE BUSY

RELEASE ALARM 1

The batiery to the relsase magnet is taken thru a supservisory relay, to give an‘
alarm if the shaft fails to restore the off=-normal springs.

When the dimled line is busy, J operates; opens a part of the incomplete
circuits to £ and the rotary magnet so that they will not operate if the.
eircuit to A is again interrupted; opens a part of the incomplete eircuit to
the 125-ohm winding of K, to prevent X from operating if the diamled line ,
becomes fres; and places the busy tone current on the disling line, to give
the dialing party the busy tone. E, on restoring (after the series of
impulses to the rotary magnet), closes the locking circuit to J so that J ;
cannot restore (if the dialed line becomes free) and cause this switeh to
switch thru to the linse,

RELEASING

When the receiver at the dialing telephone is replaced, A restores and &lle*s”ﬁ
to restore., B removes the ground from the release trunk; opens the locking b
circuit to J; and closes the circuit to the release magnet, to cause th1a~swi%ch;
to relsase. :

SPARK‘ABSORPTIOH

A condenser to ground, connected to z contact of B, prevents excsssxva sparking ]
at the break contact of A. The non-inductive resistance winding of the: re&ease 1
magnet prevents excessive sparking at the off-normal releasc springsu

' T DR, ~J CHK.
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