
BELL SYSTEM PRACTICES
Plant Series

1. General

1.01 This section covers A. E. Inc.
solenoid type master switches.

1.02 This section is reissued to in-
corporate ❑aterial from the adden-
dum in its proper location. In
this process marginal arrows have
been omitted.

1.03 Reference shall be made to section
020-010-711, covering General Re-
quirements and Definitions for
additional information necessary
for the proper application of the
requirements listed herein.

TYPE MASTER

1.04 Part 1 ‘General” and Part 2, ‘Re-
quirements form part of the Western

s-”-

1.05

1.06

1.07

SECTION 030-762-701
Issue 2-D, September, 1961

AT&TCo Standard

Electric
partment

Co. Inc. Installation De-
Handbook.

One Drop of Oil for the purpose of
this section is the amount of oil
released from a piece of No. 22
bare tinned cop?er wire after it
has been dipped 1/2’ into KS-6232
Oil and quickly removed.

Numbering of SprinRs. All contact
springs number from the mounting
bracket outward unless otherwise
specified on the Circuit Requirement
Table.

A Cycle is a complete operation of
the master switch from terminal 10
to terminal 1 and back to termi-
nal 10.

Trunk iio.1~ / I i, \ ‘1 ‘I_-____n.fvl.. Sement

L!asterSwitch Bank / ~i%%nor ‘ssembly ‘“king
Fig. 1

@ AmericanTelephoneand TelegraphCompany, 1961
PrintedinU.S.A. Page 1



SECTION 030-762-701

2. REQUIREMENTS

~Lantern Pinion Teeth kDriving Se@ent

Fig. 2

1

2.01 Cleaning

(a) Contacts shall be cleaned when nec-
essary in accordance with the
section covering cleaning of con-
tacts and parts.

(b) Other parts shall be cleaned in
accordance with approved ❑ethods.

(c) Where KS-7860 petroleum spirits is
used for cleaning, the switch shall
be allowed to dry and shall then be
relubricated.

2.02 Relays shall meet the requirements
specified in the section covering 225
and A. E. Inc. pivot type relays.

SWITCH ALIGNMFNT

2.03

2.04

-2.05

Fig. 3 ‘2.06

~Solenoid Plunger 7

—----+ss.. ‘“A

I
I
‘— 2.08

Al&nm ent of Master switch Frame with
unger Guide Bracket The lower

etie of he maater switch frame shall be
ap~roxlnmtely parallel to the plane of
the plunger guide shaft bracket. Gauge
by dye.

Plunger Guide Shaft Pla The plunger
e freely on its

~earings and shall not have mor~ than
~~:4f~1h vertical play. Gauge by eye

.

Align.ment of Driving Segment The drlv-
Ing segnent shall center approximately
on the lantern pinion teeth. Gauge by
eye.

Play Between DrlvinR Sepment and Lantern
inion here shall be sufficient play

-n the driving sement and the
lantern pinion to =11o; so!neplay of the
governor but not more than 1/2 turn of
the governor shaft when the lantern pin-
ion Is turned backward and forward with
the master switch locked. When checking
this requirement the play between the
worm gear and the worm wheel teeth shall
be taken up in each case so that the gov-
ernor wI1l begin to move the instant the
lantern pinion begins to move. Gauge by
eye.

Plunger Movement The =olenoid plunger
shall operate freely throughout its
stroke. Gauge by feel.

Position of Solenoid Plunger The eti of
me solenoid plunger shall extend
approximately 3/16” out of the solenoid
with the master switch locked on tmnk
10. Gage by eye.

Page 2



1SS 2-D, -SECTION 030-762-701

1 Governor
wings

Bearing Pin

Izl \ J
I
I

Fig. 5 I

2.09

-2.10

I
~Looking Segment Stop ~2.11

.2.12

2.13

Movement of Lantern Pinion The lantern
pinion Sh811turn rreely on its bearing
pin. Gauge by feel.

Looking Arm Roller Engagement The look-
_ingarm roller shall drop in freely on
trunk 1 with the looking segment againet
the locking q?ment 6top. Gauge by eye.

Movement of Looking Arm Roller The
~ooking arm rollor shall turn freely
on ite bearing. Gauge by eye aml feel.

Looking Arm Play The looking arm shall
have no aRPreola~le play or bind. *W
by eye and feel.

Relation of 160king Arm Roller to Look-

+W%%king arm roller shall oenter
approximately on the looking segment
and shall be approximately perpen-
Mouler to the looking segment.
Gauge by eye.

(b) The roller ehall @et olear the
looking segment when the master
awitoh is operate6 eleotrioally.
Gauge by eye.

LLocking Segment

Fig. 6
2.14 Relation Between Looking Arm amt Lookiq

%lav
~~~!%e looking arm roller ehall drop to

the bottom of eaoh notoh in the
looking segment. Gauge by eye.

r(b) When the looking arm roller rests on
the segment between notohes, all
make oontaots of the looking relay
shall be olosed. Gauge by eye.

4 ‘-i%~=m
2.15 Ganeral Spri Reauiranents

.Lo;:@n~r~ a r n e oontaot epring
assem es e be free from

l-- (b)

Looking -J
Relay

irregular bends. Gauge by eye.
Contaot Alignaent Contaot pointm
when in oontaot shall not be out of
●lignment more than oBa-third of
their base diameter. GaXe by ey&

Fig. 7 ?ig. 8



SECTION 030-762-701

I
—2.16

I

—Clos#~ ~pring 2.17

Lo
s

Fig* 9

-2.18

I

=~~++~fimfi~~-+m ~m~lm~ When eleotric-
relay shall look

up keohan~oally with-~”.003” ga~e be-
tween the residual sorew and the oore
and shall not look uy with a .005” gauge
between the residual sorew and the oore.
Use the No. 74-D gauge.

Relation of Trip ?inRer Bushing to Trig
?prlnga
[a] TBe trip finger bushing shall oenter

approximately vith ita atsaooiated
trip spring.- Oauge by eye.

(b) With the master switoh looked on
trunk 10, the trip relay shall not
unlook but shall be unlooked when a
.O1OW &awze is inserted between the

(0)

trip n-ri6g and the trip finger
bushing. When oheoking this re-
quirement disoonneot battery from
the nmster ewitoh, set the =ster
switoh on trunk 9, insert the gauge,
operate the trip relay ~ually and
admnoe the nmster ewitoh to trunk
10. Use the 74-D gauge.
With the trip relay eleotrioally
operated, the tension of the trip
spring shall be otifioient to oause
it to make oontaot with the end of
the looking spring on the trip relay
but not sufficient to Interfere with
the proper operation of the trip re-
lay. Qauge by eye and feel.

Relation of Clo8inR Finger to Cloein,

%H%eJ% %%%%%v%h% a*-
sooiated olosl~k spring. -Gauge by eye.

T
2.19 Position of HO, 1 Closing Sprin

spring No. 1 the gap between the locking
segment and the looking segment stop
shall be .100” * .010”. Use the No.

1
105-A gauge.

2.20 Poeition Or No. 2 closing

olosing spring Ho. 2 the gap between the
looking segment and the looking segment
stop shall be .050” * .010”, Use the
Ho. 105-A gauge.

-.Page4
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1SS 2-D, SECTION 030-762-701

DRIV13G SPRING REQUI~TS

r2.21

I

+

2.22

Driving
Spring

riving Spring
Finger

1

2.23

Connecting Ro&

nneo:~ng Rod

nneoting Rod 2.24
Looking Somm

Fig. 10

1- 2.25

Governor Bearing Sore=

~2.26

2.27
ing

Set Sorew

Fig. 11

1/4” v&t~oal-movement at any point when
the master switoh is oscillating. Gauge
by eye.

Contour of Drivinu Spri~ The driving
spring shall be free from sharp bends.
Gauge by eye.

Spring Tension The tension of
11 be suoh that

th~ speed of the master ewitoh under the
oontrol of the rlrivingspring will be
approximately the same aa the speed of
the master switoh under c!ontrolof the
eolenoib. Gauge by eye.

Clearanoe Between Driving Spring and

hO dosing epringa

16 operated eleotrioally. Gauge by eye.

Connecting Rod Pin Position The oon-
neoting rod pin shall be held in Po8i-
tion by the ringer of the drivi~-spring
but this finger shall not bin~ on the
pin. Gauge by feel.

~ b%iz=.%;’~~a
perceptible amount of end play. Gauge
by eye or feel.

Primary and Out Trunk Master Switoh

m“
e speed or primary and out

master swltohes shall be:
Test - Min. 100 oyoles-perminute

Max. 116 oyolesperminute
Rea&Juat - Hin. 104 oyoleaperminute

Max. 112 eyolesper minute

P869 6
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SECTION 030-762-701

num Hub 2.26 Looal Seoondary Master Swltoh Speed
The speed of 100al aeoondary master
awitohes shall be:

~ - Min.
Max*

I@QEE - ~x:

U!4 oyolea per minute
140 oyoles per minute
128 oyoles per minute
136 cyoles per minute

~vernor Wings .—l

Fig. 12

r
~Bank Contaot

%.29 Clearance Between Governor Winm and
uminum Hub On governors equipped

with an alumlnum hub. the @overnor

Fig. 13

wings shall not rub on the-sides of the
slots in the hub. Gauge by eye.

WIPER AND BANK REQUIREMENTS

8.s0

~z.sl
~—Bank Contaots

‘Wiper Braoket

Allf3nme nt of Banks with Bank Rods The
Diane or the lower suxraoe Or eaoh
‘resterswitch bank shall form approxi-
mate right angles with the rods on
whioh it 1s mounted. Gauge by eye.

Ali%nulent Or Wipers on Bank Contaots

motel; %~h: oenter of the left half
of the bank oontaot when the master
ewltoh is looked. Gauge by eye on
trunks 1 and 10.

Wiper Spring Tension The tension of
eaoh wiper spring against the bank
oontaot shall be:

Min. 30 grams.
Max. 50 grams.

Use the No. W-B gauge.

Fige 14

JAOK SPRDK3S

8.33 Clearanoe Between Adflaoentsprings
?here a~ east
.010” between the wings of adjaoent
shelf jaok springs with the master
switoh mounted. Gauge by eye.

Fig. 15

Pagell



2.34 Lubrloation

n

(a) following parts shall be ad-
equately lubricated with KS-6232 Oil.
When lubrication is necessary one
drop shall be applied at each of the
following points.

/— /

I

I

Fig. 16

Plunger Guide Shaft Plunger Guide Shaft
Top Seotion Bottom Section

f 1 r I

1.
2*
30
4.
5.
6.
7.
8.
90

F--
10.
11.
12.

Looking arm pivots.
Locking arm roller bearing.
Driving segment teeth.
Locking segment teeth.
Solenoid plunger.
Connecting rod pin.
Plunger guide shaft bearing points.
Lantern pinion axis.
Lantern pinion teeth.
Governor shaft bearings.
Governor worm.
The contact surfaoes of metal
governor weights shall be lubri-
cated with a very little oil.
All surplus oil should be re-
moved. The contact surfaces of
fibre governor weights shall not
be lubricated.

(b) After turnover it is reconmnendedthat
the parts listed in requirement (a)
be lubricated at intervals of three
months. This interval may be extend-
ed if periodic inspections have indi-
cated that 100al conditions are such
as to insure that requirement (a)
will be met during the extended inter-
val.

2.35 Reoord of Lubrication During the period
of Installation, a reoord shall be kept
by date, of the lubrication of the master
switohes and this record shall be turned
over to the Telephone Company with the
equipment. GW

IQ
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SECTION 030-762-701

3. ADJTHTING PROCl$DUR@

TOOLS

Code NO.

A.lt.Ino.Code No. 7067

& 001 If for anyreaison it la neoeeivmyto
remove a mitoh from the frame it
should be done as follows:

TOP NASTEl SWITCH

M-1 To remove the top rester awltoh
from the f-e loosen the olazp-

ing sorews in the olamp oollars with the
No. 254 wrench and ramve the zmunting
sorews frOZIthe frame with the KS-2631
sorew-driver.

M-2 Raise the switoh vertically un-
til the shaft 18 olear or the

driving segment and the swltoh jaoks
aro free from the shelf jacks.

M-3 Mter the switoh is remwed,
meparate the shelf jack springs

with the No. 33S insulatorswhere neo-
easary to avoid false oirouitolomres.

BOTTOM MA91’114SWITON

M4 To remove the bottom master
switoh loosen the set sorew with

tho KS-2631 eorew-driverand remove tho
plunger guide shaft oollar from the
lower end of the plunger guide shaft.

M-5 Loosen the olamping eorewe in
the wiper braoket with the

KS-2631 eorew-drirerand move the wiper
springs Ofr the bank.

M-6 Loo8en the olampln% .eorewin the
olamp collar at the top of the

lower plunger guide shaft with the No.
254 wrenoh and allow the lower plunSer
@de shaft to drop surrlclentlyto
olaar the looking segment.

M-7 Loosen the olamplng soraw in the
olamp oollar at the bottom of

the upper plunger guide shaft with the
No. 254 wrenoh.

M- Loosen the olazwlng sorews in
the wiper bracket on the Qper

guide shaft, move the wiper braoket
off the bank and then remove the wiper
as8ambly from the plunger guideshaft.

M-9 Loosen the ol~ing sorews in
the olamp oollars associated with

the upper master switoh with the No.254
wrenoh and raise the upper plunger
guide,shaft suffiolentlyto olear the
looking segment of the lower master
awitoh.

M-10 Ramove the mounting sorewe from
the frame of the master ewitoh

with the KS-2631 screw-driver and re-
mwe the switoh from the frame.

Deaoription

Double Dog Ad$ust-
er

w w w w 1s701

* w w w 1476s

w m a W 24666

Bank Prame Adjuster

Armture AdJuster

Duok-bill Pllers5W

W.ILCO. Code No. Z06 Sorew-Wver - 30”
offset

n w w a 207 Sorew-driver - 90”
orrset

Wrenoh 1/4” Square
Sooket

w w W “ 254

w w a “33s

m w w w S63

m w 417-A
(or ~he r~laoea
A.E.Inc. tOOl7063)
W.E.Co.CodeNo.KS-2631

w w w w KS-6015

Ww w w R-1578

Wma n-

Sprlng Insulator

sprl~ Adjuster

Vrenoh 1/4” and
3/8w Hex. open
Double-~d Plat

Sorew-driver 41/2W

Duok-bill Pliers

Hannner- 4 oz.

Bell Systan P-Long
Nose Pliere-6 1/2”
per A.T.& T. Co,
Drawing 46-X-56

w Ww w- Typewriter Brush

GAucn

W.E.Co.CodeNo. 66-B
(or thereplaoed 6S)

70-0-70 Gram Gauge

Wwff No. 74-D Thiokness Gauge
Nests

w “ 105-A
(or ~he”replaoed
R-78965)

.050W and .1OOW
Double-end Thioic-
ness Gauge

MATERIALS

Toothpicks, Hard-
wood - Flat at One
End and Pointed at
the Other End

KS-7860 Petroleum Spirits

KS-6232 Oil

Page 8



1SS 2-D, SECTION 030-762-701

3.001 ~Continued~

3.01

3.02

[

3.03

3.04
3.05

M-n After the awitoh la removed,
separate the shelf $aok springs

with the No. 338 ineulatore where nec-
essary to avoid falae oirouit oloeures.

CLEANING (Rq.2.01)

M-1 Clean the contacts in accordance
with the section covering

cleaning of contacts and parts.

M-2 Switches may ordinarily be
cleaned of dust or loose par-

ticles by brushing with a small stiff
brush (typewriter brush). If upon in-
spection there is found to be an ac-
cumulation of gummy oil or foreign
❑atter on the driving segment teeth or
on the notches of the locking segment
or other lubricated parts of the switch,
petroleum spirits ❑ay be used sparingly
to soften this matter so that it may be
removed. Only KS-7860 petroleum spirits
shall be used and extreme care should
be taken to keep it from coming in con-
tact with the magnet spoolheads and
insulators.

M-3 After being cleaned with KS-7860
petroleum spirits, allow the

switch mechanism to dry and then re-
lubricate in accordance with require-
ment 2.34.

RELAYS

M-l

and A.

(Rq.2.02)

Adjust the relays in accordance
with the section covering 225
E. Inc. Pivot Type Relays.

ALIONMFNT OF MASTER SWITCH FRAME WITH

~q!2%4j
S=KI?NT (Rq.2.05)

M-1 To realign the lower edge of the
master switoh frame with the

plunger guide ehaft braoket loosen the
nmster ewitch mounting eorewa with the
KS-2631 screw-driverand shift the
master switch ae require~.

M-2 TO oenter the driving segment of
the upper master mitoh on the

lantern pinion teeth, loosen the ol~
oollare which look the plunger guide
shaft In the sleeve to whioh the driv-
ing segment ie attaohed, and ra$ae or
lower the driving segment as required.
Adjust the play in the plunger guide
shaft at this time. The lower plunger
gui~e shaft ie provided with olamp

oollars whioh limit the vertical play.
Move the clamp oollars in the upper and
lower plunger guide shafts up or down
so that the plunger guide shaft does
not bind or have more than 1/64- verti.
oal play, after which tighten the clamp
oollars. Before making these adjust-
ments loosen the clamping sorews in the
wiper bracket with the KS-2631 screw-
driver and lower the wiper braoket suf-
ficiently to prevent any Interference
with this adjustment. AI.SOseleot two
line switches at the top of the divieicm,
one right and one left, and two switches
at the bottom of the division, one right
and one left, whioh have equal eide
play On trunks 1 and 10. Use thgeg line
awitohes as guidee to determine the oor-
reot eetting of the plunger guide shaft
in retightening the clamp oollars as
deeoribed in M-9. If the pluuger guide
shaft has been turned in the eleeve of
the driving ae@nent, while making these
●djustments, it will be noted that the
plungers have little or no side play on
one side and have an exoessive amount of
side play on the opposite side. Readjust
by loosening the clamping eorews with the
No. 254 wrenoh and turning the plunger
guide shaft in the sleeve of the driving
segmsnt until the play is equalized on
trunks 1 and 10. Tighten the olamp
acrewa eeourely and oheok for vertioal
play and oentering of the driving segment
on the lantern pinion.

M-3 Center the driving segment of the
lower nmster switoh in the same

manner as deeoribed in M-2. Adjust the
play in the plunger guide shaft at this
time by loosening the eet sorew in the
olamping oollar at the lower end of the
plunger guide shaft and move the pluger
guide shaft up or down so that it does
not bind or have more than l/64w verti-
oal play after whioh tighten the olamp
collar. Before mdcizg theee adjustments,
check the side play of the plungers and
addust if neoessary as described in U-2.

M-4 If it is found neoeesary to re-
plaoe a plunger guide shaft due

to exoessive wear, remwe, install and
realign ae follows.

M-5 Seleot two line swltohes at the
top of the division, one right and

one left, and two switohes at the bottom
of the division one right and one left
whioh have equal side play on txunks 1
and 10. The use of these line switches
in aligning the plunger guide ehaft is
oovered in M-9.

M-6 R~ovi

with the

Page 9



SECTION 030-762-701

3.03-3.05 (Continued)

KS-2631 scmew-drirer and turn the braok-
et to the right or left DO that the
wiperd olear the bank, then remove the
wiper assembly from the plunger guide
shaft● Looeen the alamp oollar whloh
looks the plunger guide shaft in the
sleme of the looking se@uento and the
set aorew in the lower plunger guide
aheft oollar. The plunger guide 8haft
is now free to be removed.

M-7 or Guide shaft from

oan be rsmo~ed from
b W-per-master 8witoh, the mamter 8witoh 3.07
unit must first be removed ae desoribed
in prooedure 3.001. Then remove tho
wi,perassembly, loosen the looking oollar
whioh locke the plunger guide shaft in
the looking eegment of the lower master
ewitoh and raiae the plunger guide shaft
out of its bearings.

M-e Install the new plunger guide
shaft by reversing the operation

deaoribed in M-6 or X-7.

M-9 With the two line ewitohee at the
top of the divieion and the two 3C

line switchee at the bottom of the divi-
sion referred to in M-5 ae guides. ●et
the looking se@cent of the maeter ●witoh
in the position corresponding to trunk 1
and with the plunger slots of the test
plungers engaged with the plunger guido
ehaft, move the plunger guide shaft to
the right until tho plungers are oppoeito
trunk number 1, then-tititen the oi-~
oollars and test fOr claaranoe between
each plunger tip and the outside bank
oomb tooth. Then look the master switch
on trunk 10 and teat for clearanoe be-
tween eaoh plunger tip and the outside
bank oomb tooth. The olearanoe should
be the same In each oaee. If the plung-
er guide shaft is set too far to the
right it will be noted that the plungers
will have little or no aide play on
trunk No. 1 and an exoessire amount of
side play on trunk 10, and if moved too
far to the left the opposite oondition
will result.

M-1o After the plunger guide shaft is
properly alignedwith the plung-

ers as desoribed In M-9 reaseamble the
master switoh wipers on the plunger
guide shaft and mske a oomplete.reoheok
of the maeter switohe

M-1 To inorease the play between tho
driving se@nent and the lantern

pinion cm a lower ~ster switoh rsmova
the driving aprlng, loosan the nwter

S*O9

ewiteh mounting eorews with the KS-2631
sorow-driver and move the master ewitoh
assembly to the right to &eorease the
play or to the left tQ Inoreaee the play
and then retighten the mounting aorews.

M-2 When making this addugtrnecton
an upper nmater ●witch it will

be neoessary to loosen the sorews in
the looHng se@msnt braoket with the
KS-2631 eorew-driver in addition to the
Imster switoh mounting sorews.

~UNG I?IlMO~ (Rq.2.07)

M-1 To remove any bind of the 8olen-
oid plunger iaetthe nmster switoh

ontrunk50r6.

M-2 Looeen the eolenoid mounting
sorews with KS-2631 eorew-driver

and ebift the position of the solenoid
housing so that the plunger will have
perceptible play in the housing in all
direotiona.

POSITION OF 30~OID PLUNGEI (Rq.2.08)

M-1 To ohange the position of the
solenoid plunger looeen the oon-

neoting rod locking sorew with the 206
and 207 offset aorew-drivers.

M-2 Turn the threaded oonneoting rod
in the required direotion until

the eolenoid plunger ●rtend8 3/16” out
of the eolenoid housing with the looking
eo~at looked on the tenth trunk.

M-3 Set the looking aorew firmly to
prevent any ehifting of the con-

necting rod.

bWEMINT OF LANT~P~ION (Rq.2.09)

M-1 If the lantern pinion does not
turn freely on its bearing pin it

oan be nnde to do so by giving it a per-
ceptible amount of and play. To ad~ust
the end play, remove the governor assem-
bly looking eorew with the KS-2631 sorew-
dri~er after whioh the entire governor
●88anbly oan be pulled forward and re-
mwed from the nnster switoh. Looeen the
set sorew In the upper baaring am with
the No. S5 sorew-driver and withdraw the
bearing pin with the duck-bill pliers and
then pull out the lantern pinion. Then
raise or lower the upper bearing ●rm as
required by bending it with the KS-2631
sorew-dri~er or the R-1572 hamner. Re-
aseamble the governor assembly and again
teat for end play. When readjusted the
lantern pinion should be approximately
perpendicular to the gwernor and drivine
●ewent.

Page 10



1SS 2-D, SECTION 030-762-701

3.10

5.11

3.12

LOCIUNG ARM ROLL~ lNGAG2MPl?T (Rq.2.10)

M-1 To Insure the oorreot engagement
between the looking segant and

the looking arm roller,look the looking
se~ent on trunk 1 and ad~u8t the look-
ing eegment etop with the No. 7067
double dog adjueter until it just makes 3.13
oontaot with the locking eegnent.

MO~ OF LOCK~G ARM ROLLKR (Rq.2.11)

M-1 If the looking arm roller doee
not turn freely on itn bearing,

it may be due to insurfioient alearanoe
between the roller and the bearing arme.

M-2 To adjust the olearanoe between
the roller and the bearing arme,

remove the looking arm by loosening the
bearing sorew look nut with the 417-A
wrenoh and the bearing sorew with the
=-2631 sorew-driver.

M-3 Adjust the bearing arma with the
long nose pliers 80 that there

18 approximately .005” play between the
roller and the bearing arma.

M4 Raplaoe the looking ann by re-
versing the operation deaoribed

in M-2. Before tightening the bearing
look nut, ad$let for looking arm play
in ●ooordanoe with prooedure 3.12.

LOCKING ARM PLAY (Rq.2.12)

M-1 To remove exoessive play or bind
in the locking arm loosen the

looking arm beating ecrew lock nut with

P-Long Hoe
Pliers-

Looking Arm
6 172”

1Looking Segment~ PI .

Fig. 19 - Method of Adjusting Looking
tmm Roller to Center
Approximately on Looking
Se*ent.

the 4L7-A wrench and turn the beariug
eorew in or out aa required with the
KS-2631 sorew-driver.

R~ATION OF LOC~G ARM ROLLER TO LOCK-

M-1 To adjust the looking arm no that
the roller will center approxi-

?mtely on the looking se@nent grasp the
looking arm behind the fork of the
roller bearing arma with the long nose
pliers and adjusting the locking arm up-
ward or downward as ehown in Fig. 19.

M-2 If the looking arm roller does
not aet approximately perpendi-

cular to the looking segment, graam the
looking arm just behind the fork with
the long nose pliero and twist the lock-
ing arm slightly to the right or 10ft aa
shown in Fig. 20.

Fit. 20 - Method of Ad uating
iLooking Arm oiler

Perpendicular to Looking
se~nt.
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S.ls

3.14

S*15

M-S If the looking arm roller doos
not olear the looking se~nt

when the look;ng relay 10 eleatrioally
operated, remove the looking arm as
desaribed in prooedure 3.11 M-2 and ad-
juet it with the long nose plier.. Re-
plaoe the looking azmasoambly as
desoribedin prooedure 3011 M4.

RELATION BETWEEN LOCKING ARM AND LOCKING
RELAY (Rq.2.14)

M-1 If the locking arm roller does
not drop to the bottom of each

notch in the locking segment, check and
adjust the locking relay if necessary,
in accordance with the circuit require-
ment table and the section covering
225 type and A. E. Inc. pivot type
relays.

GnmUL sPRINolm UIR~S (Rq.2..l5)

M-1 To realign tho oontaot aprlngs
loosen the spring ●eeemblr

oorews with the Ks-2631 sorew-driver or
with the 206 and 207 offset 8oraw-driv-
era. Shift the springs●s required ●nd
tighten the epring ●8eembly sorews
securely.

M-2 Sharp bende in the springs
oaused by improper adjustment may

be removed by graaping the springfirmly
beyond the bend with the duok-bill
pliers as shown in Fig. 21, then drawing
tho tool toward the end of the 6PriX%
Care ehould be taken when adjueting the
apringe in this nmnnernot to damage the
lever epring ●tude.

Fig. a - Lletho&of Straightening
Springs.

S*16

S*17

POSITIUW OF TRIP SPRING (Rqc2c16)

M-1 If the txip relay faile to look
up ●e required it may be due

either to Inmffioient tension of the
trip spring or due to the trip epring
not being in oorreot relationship with
the looking spring on the trip relay.
If the look on the trip spring la too
far to the right or left of the looking
spring, loosen the relay mounting sorewe
with the lB-2631 sorew-driverand shift
the relay ●s required.

M-2 If the relay still faile to look
up due to inoorreot relationship

of the trip spring and looking spring,
looeen the relay mouutlng sorewa ao
desoribed in M-1 and shift the relaya
euffioiently to gain aooeea to the rip

7spring mounting aorews with the 3-1 2“
oabinet sorew-driver. Loosen the trip
spring mounting sorewsand shift the
trip spring as required. Care should be
taken when loosening the mounting sorews
not to bend the oontaot apringa of the
trip relay.

M-3 ‘ If sufficient ❑ovement of the
trip spring cannot be obtained

by the method described in M-1 and M-2
to enable the trip relay to lock within
the required limits, proceed as follows:
With the trip relay energized adjust the
armature lever with the No. 14768 arma-
ture adjuster so that the relay will
lock up with the .003” blade of the No.
74-D gauge between the residual screw
and the core, and will not lock up with
the .005” blade of the No. 74-D gauge
between the residual screw and the core.
After adjusting the armature lever re-
adjust the relay in accordance with the
section covering 225 type and A. E.
Inc. pivot type relays.

M-4 If the trip relay will not look
up due to inefficient tanaion of

the trip upri~ againat the locking
spring on the trip relay, remove the
relay mounting aorewa as described in
M-2 and draw the relays toward the front
of the switch ao that the trip opting
oleara the aesooiated looking spring on
the trip relay. Ranove the driving
spring and ad$uat the tension of the
trip spring as required With the duok-
bill plier8 applied at a point oloae to
the inemlatora. Do not tension the trip
spring auffioiently to interfere with
the proper operation of the trip relay.

RUIQl OF TRIPF~GIE3 B-G TO TRIP

M-1 To oenter the trip finger buehing
with ita aaeooiated trip spring,
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3.17 jContlnue&)

raise or lower the trip finger slightly 3*18
using the long pose pllera as shown in
Fig. 22.

Trip --J
Finger u

Fig. 22 - Method of Adjueting
Trip Finger

M-2 If the trip relay is not unlooked
by the trip finger bushing each

time the master switch completes a oyole
or if the trip relay faila to @at lock
up when opereted manually with the mes-
ter switch looked on trunk 10, remove
the driving spring and ad$mt the end of
the trip spring closer to or further
away from the trip finger as required.
The adduatuent of the trip spring should
be done with the duckbill Pliers. aD-
plied at a point near the iatch a8 khown
in Fig. 23. When adjusting the spring
in a direotion away from the trip fim?er
oare should be tak6nnot to redu~e th~
tension of the trip spring again8t the
associated locking spring.

s

w

Uethod of Ad@sting
‘lri~Spi!lng

.—

13.193.20

RELATICFJOF cLOSING F12?GERTO CLOSING
~s Rq.X?o18)

M-1 To oenter the bushing of the
olosing finger on it8 associated

oloaing spring, remove the driving
aprlng, loosen the closing aprin~ mount-
ing aorews with the 3 1/2” oabinet
8orew-driver and shift the cloning
eprings upward or downward aa required.

M-2 If sufficient moTement of the
oloalng springs oannot be obtained

by the method desoribed in M-1 to enable
the bushing of the closin6 finger to
oenter on the closing springs aauat the
oloaing finger upward or downward as re-
quired with the long nose pliers as
shown in Fig. 24.

~ P.Long Nose
Pllers - 6 1/2”

Fig. S4 -Method of A&@ating
Closing Finger

POSITI @ SPRING (Rq,2.19)
(Rq.2.iD)

u-l If there ia insufficient or too
great a olwrmoe betwean the

looking se~ent and the looking se@mnt
atop wham the oloaing fi~er 18 just
touohing the olosing sp~ing No. 1 first
aheok to see that requirement 2.10 is
met. If the trouble ia not due to tho
position of the looking #e@ant #top,
change the position of the olosing
epringn ●a follows:
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s.19-3.20 ~~

M-2 To read@at the No. 1 closing
spring place the .100” end of

the No. 105-A gauge between the locking
segment and the segment stop and ad~ust
the No. 1 spring with the duck-bill
pliers at a point near the insulators
so that it Just touohes the bushing of
the closing finger.

M-3 To rsad$ust the No..2 closing
spring place the .~50w en& of

the No. 105-A gauge between the locking
segment and the segment stop and adjust
the No. 2 epring with the duck-bill
pliers at a point near the insulators
so that it is just making contaot with
the No. 1 epring.

DRIVING SPRING RIQUIREMENl%

i a

3.Z2
3.23—

M-1 If there 18 more than 1/4” verti-
cal motion of the driving spring

when the master switch 18 operating it
may be caused by the failure of the
driving spring finger to engage the con-
neotlng rod pin. Vertical motion may
also be caused by failure of the driving
spring to seat squarely in the triangu-
lar notch of the driving spring post, To
seat the driving epring properly remove
it from the master switch and remove any
burrs in the slot of the driting spring-
posts, replace the driving spring and re-
check for vertical movement.

M-2 TOremove irregular bends from
the driving spring or to increase

or decreaae its tension, remove the
@ring from the nmater switch and addust
it with the fin~ers as shown in Fig. 25.

Driving
Spring

4

9.Z4

3.25

CLEARANCE BET= DRIVING SPRING AND
AS~

M-1 If the clearance between the
oloaing spring and driving spriag

is not sufficient ad~ust the olosing
finger and aloaing spring away from the
driting spring in accordance with prooe-
dure 3.I.SM-1.

CONNECTING ROD PIN POSITIGH (Rq.2.25)

M-1 If the driving spring finger does
not hold the plunger arm pin in

position see that the finger has not
been brcken off so that it is too short
to engage the hole in the plumget arm
pin. Do not attenpt to adJust the driv-
ing spring finger; if it has been broken
off, rwlaoe it. The short finger should
engage the connecting rod pin.

,/

‘/

Fig. 26 -

w

Method of Positioning
Driving Spring Finger

M+? If the driving spring finger
binde on the connecting rod pin,

remove the driving spring and remove
any burrs on the driving spring finber.

3.26 WHORPIAY (Rqo2026)

u-l ‘Tooorreot for end play of the
gwernor, loosen the governor

bearing 8et sorew an~ then turn the
gwernor bearing mrew with the KS-2631
sorew-driver in a clookwise direotion
to deoreaae the play or in a couter-
Olookwise direotion to inoreaae the play.

Fig. 25 - Method of hd$usting
Driving Spring
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M-1 To check the speed of the maater
switoh, set the mentor switoh eo

that all plungers engaged with the
guide shaft are opposite trunk No. 10.
Then operate the master switch eleotrio-
elly and permit the front edge of the
looking se~ent to touoh lightly against
the thumb or finger on eaoh oyole. In
thie nnnner with the aid of an ordinary
watoh it should be unneoetsaaryto ob-
eexwe the movement of the nm$ter mritoh
as it oscillates. The master awitohnmy
be operated eleotrioally aa follows: -
On P.B.Xa Master Switohes by operating
The type key which la mounted on the
master etitoh fr~e for this purpose and
to short oirouit the heat ooil.
On C.O. PrinmrYHaater Suitohes by oper-
ating manually he piok-up relay.
On Seoondary and Out Trunk Master

ment teat sack.

M-2 To inoreaae the 8peed of the
master switch adjust the governor

wlngm inward or toward the governor
shaft. To deorease the speed of the
meter awitoh ad$@ the governor wings
outward or away frmn the governor shaft.
Ad~ust the governor wings with the duok.
bill pliers near the ends of the springs
farthest from the governor weights.

M+ When ad$usting the govezmor wings
aee that both wings are tensioned

approximately equal.

M-4 If the master switoh does not
meet ite speed requirements after

being ad~umted ae desaribed in M-2and
M-3 it is probably due to one or both
of the governor wings rubbing againot the
aide of the aluminum hub. Th18 should
be oheoked by moving the governor wings
with the end of a toothpiok from their
normal position of rest in the hub. The
requirement is met if the springs return
to their original position when slightly
retarded with the toothpiok. If neoes-
aary to oorreot for this oondition, re-
move the governor assembly from the ~s-
ter awitoh frame by removing the govermr
●ssanbly looking aorew with the ES-2631
sorew-driverand drawing the governor
a88embly forward. Remove the bearing
plate on the rear of the governor oup and
withdraw the governor shaft.

M-s Adjwt the governor wings to
olaar the sides of the slot in

the hub by grasping the wing with the
dwk-bill pliers as shown in Fig. 27
and raiae the wing so that it olears
the e$dea of the slot in the hub. Than

ad$uet the apri~,at right angles to
the governor shaft so that there will be
equal olearanoe betwesm the governor
wei@t and each aide of the slot in the
aluminum hub. After the governor is
reaeaeunbledoheok it to see that it
meets requirement 2.26 (governor play),

rOovernor Wings

+

Du&::ll

[ ~

.

Governor
Weight

Aluminum I?ub

Fig. 27 - Method of Ad@etin the
EOovernor Wings to lear

the Sides of the
Aluminum Hub.

WIPER AND BANK RBQUIRIMBQTS

9.30 ALI~ OF BANICS?UTE BANKROIX5(Rq.2SO)

M-1 To raise or lower the bank loosen
the looking collar aorews with

the KS-2631 screw-driver end shift the
bank as required. To realign the bank
from front to rear tilt it with the No.
13’701 bank frame adjuster as shown in
Fig. SS.

t..\

/ “’~r Bank Frame
“-”--—--- ..-”

/

No. 13701 Bamk<
Prame AdJuster

Fig. 2S - Uethod of Tilting the
Xaster Switoh Bank
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3.31 ALIGNXIMT OF WIP~S ON BANK

M-1 To reali~ the wiper, look the
nnater mitch on the tenth trunk.

M-2 Loosen the 8et screws In the
wiper braoiretwith the KS-2631

screw-driverand turn the braoket to the
rl&ht or left as required.

M-3 With the wiper held firmly in
the proper plaoe, tighten the aet

acrewe 8ecurely.

3.32 WIPER ~RING T~SI~ (Rq.2.S2)

x-l Tanaion the wiper springs where
they leave the insulatorswith

the No. 363 spripg adjuster, aa shown
in Fig. 29.

JACK SPRIWGS

3.33

s.34

CLEARANCE B~ KUACEW

u-l To ohange the olearanae between
the winge of ad~aoent ehelf

jack apringa adjuat the wings an re-
quired with the duok-billpliers.

LUBRICATION (Rq.2.34)

M-1 TO lubrioate the governor bgar-
ings, remove the governor

assembly from the maater ewitoh frame
by removing the governor aseembly look-
ing aorew with the KS-2631 ecrew-dri~er
and drawing the governor assembly

forward. Remove the bearing plate on
the z!earof the governor cup and with-
draw the governor shaft. After lubri-
cating reassemble and aheok to see that
the governor meets requirement 2.26
(gorernorplay).

M-2 After being lubricated operate
the ewitoh a few tlmee se as to

work the lubricant into the bearinge.

Flg. 29 - Method of Adjusti
Wiper Springe forye%n
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