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SECTION 030-762-701 
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AT&TCo Standard 

SOLENOID TYPE MASTER SWITCH 

1. General 

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

1.02 This section is reissued to in­
corporate material 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. 

1.04 Part 1 "General" and Part 2, "Re­
quirements" form part of the Western 
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Electric Co. Inc. Installation De­
partment Handbook. 

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

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

1.07 A Cycle is a complete operation of 
the master switch from terminal 10 
to terminal 1 and back to termi­
nal 10. 
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SECTION 030-762-701 

2. REQUIREMENTS 
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Fig. 4 

2.01 Cleaning 

2.02 

(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 methods. 

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

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

SWITCH .U.IGNM!N'l' 

l .. 07 

Alignment of Master SWitch Frame with 
F~er Guide Shirt Bracket The iower 
e~ot the master sWitch frame shall be 
approximately parallel to the plane or 
the plunger guide shaft bracket. Gauge 
by e'ye. 

Pl~er Guide Shaft Plat The plunger 
gu~ shaft shall opera e freely on its 
bearings and shall not have more than 
1/64 inch vertical play. Gauge by eye 
and feel. 

Alignment or Driving Segment The driv­
ing segment shall center approximately 
on the lantern pinion teeth. Gauge by 
eye. 

Plal Between Drivin~ Segment and Lantern 
Fin on There shal be sufficient play 
between the driving segment and the 
lantern pinion to allow some play 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 re~uirement the play between the 
worm gear and the worm wheel teeth shall 
be taken up in each case so that the gov­
ernor will begin to move the instant the 
lantern pinion begins to move. Gauge by 
eye. 

Plun,er Movement The ~olenoid plunger 
shal operate freely throughout its 
stroke. Gauge by reel. 

Position of Solenoid. Plun~er The end of 
the solenoid plunger shal extend. 
approximately 3/16" out of the solenoid 
with the master switch locked on trunk 
10. GaU€e by eye. 
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Movement of Lantern Pinion The lantern 
pinion shall turn treely on ita bearing 
pin. Gauge by feel. 

Pinion 
r---~--2.10 Looking Arm Roller Enfrgement The look­

ing arm ro11er shall op in freely on 
trunk 1 with the looking segment against 
the looking segment stop. Gauge by eye. 

Stop 

Looking Ant 
Roller 

Looking 
Relay 

Pig. 8 

2.11 Movement of Looking Arm Roller The 
looking arm roiier shaii turn freely 
on its bearing. Gauge by eye and feel. 

2.14 

Looking Arm Play The looking arm shall 
have no appreciable play or bind. Gauge 
by eye and feel. 

Relation of Looking Arm Roller to Look­
Ing Segment 
(if The looking arm roller shall center 

approximately on the looking segment 
and shall be approximately perpen­
dicular to the looking segment. 
Gauge by eye. 

(b) The roller shall Just clear the 
looking segment when the master 
switch is operatet electrically. 
Gauge by eye. 

L---Tir""!be looking arm roller shall drop to 

.----(b) 

8.15 

the bottom of each notch in the 
looking segment. Gauge by eye • 
When the looking arm roller rests on 
the segment between notches, all 
make contacts of the looking relay 
shall be closed. Gauge by eye. 

Pa.. ~ 
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Fig. 9 

-----2.16 Position of Tri~ Sprijt When electric­
ally energlze4he tr:P relay shall look 
up mechanically with a .003" gauge be­
tween the residual screw and the core 
and shall not lock up with a .005" gauge 
between the residual screw and the core. 
Use the Bo. 74-D gauge. 

Closing Spring 
~o. 2 2.17 

Closing Spring 
llo. 1 

Closing ----~ 
Finger 

2.18 

(b) 

(c) 

e trip finger bushing shall center 
approximately with ita associated 
trip spring. Gauge by eye. 
With the masfer switch looked on 
trunk 10, the trip relay sball not 
unlock but aball be unlocked when a 
.010" gauge is inserted between the 
trip spring and the trip finger 
bushing. When checking this re­
quirement disconnect battery from 
the master switch, set the master 
switch on tl'WI.k 9, insert the gauge, 
operate the trip relay manually and 
adTanoe the master switch to trunk 
10. Use the 7~-D gauge. 
With the trip relay electrically 
operated, the tendon of the trip 
spring shall be sufficient to cause 
it to make contact with the end or 
the looking spring on the trip relay 
but not .utticiant to interfere with 
the proper operation ot the trip re­
lay. Gauge by eye and teel. 

Relation of Cloai{f Finger to Closing 
S~rlngs !he cloa ng finger bushing 
a a!l center approximately with the as­
sociated closing spring. Gauge by eye. 

Position of llo. 1 Cloai~ Spring With 
the closing finger Just ouOhlng closing 
spring Bo. 1 the gap between the locking 
segment and the locking segment atop 
shall be .100" ± .010". Use the Bo. 
105-.A. gauge. 

20 Position of Bo. 2 Cloai:f Spri£f With 
closing spring lo. 1 Jus touo ng 
closing spring Bo. 2 the gap between the 
looking eegment and the looking segment 
atop shall be .050" ± .010•. use the 
Bo. 105-A gauge. 
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DRIVDIG SPRING REQ.UIREIIElfTS 

2.21 Vertical Movement of Driving Spring The 
driving spring shaii not have more than 
l/4" vertical movement at any point when 
the master switch is oscillating. Gauge 
by eye. 

2.22 Contour of Drivi~ Spring The driving 
spring shall be ee !rom sharp bends. 
Gauge by eye. 

2.23 

2.24 

Driv[rf Spring Tension The tension of 
the ving spring shall be such that 
the speed of the master switch under the 
control of the driving spring will be 
approximately the same as the speed of 
the master switch under control of the 
solenoid. Gauge by eye. 

Clearance Between Driving Spr!;f and 
c1oslng Spring lssemblz Thi ving 
spring shall~e&r the closing springs 
by at least l/8" when the master switch 
is operated electrically. Gauge by eye. 

2.25 Connecting Rod Pin Position The con­
necting rod pin shall be held in posi­
tion by the finger of the driving spring 
but this finger shall not bind on the 
pin. Gauge by feel. 

2.26 Governor Play !he governor shall turn 
freely on ita bearings and shall have a 
perceptible amount of end play. Gauge 
by eye or feel. 

2.27 Primary and Out Trunk Master Switch 
f~ 1'he speed of primary ana out 

aster nitohes shall be: 
- Jl1n. 100 

llax. 116 
ReadJust - Min. 104 

Jfax. 112 

cycles per minute 
cycles per minute 
cycles per minute 
cycles per minute 
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Aluminum Hub 

Fig. 12 

Fig. 13 

~-- ::Bank Contacts 

llaster Switch 
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2.30 

2.31 
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~n~~ ----------~1 Wiper 

Wiper Bracket 
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Local Secondary Master SWitch §peed 
The speid or local secondary master 
switches shall be: 

!est - Min. 124 cycles per minute 
- Max. 1-lO cycles per minute 
Readjust- 141n. 128 cycles per minute 

Max. 135 cycles per minute 

Clearance Between Governor Wipgs and 
llumtnum Rub On governors equipped 
With an aluminum hub, the governor 
wings shall not rub on the sides of the 
slots in the hub. Gauge by eye. 

Alignment of Banks with Bank Rods The 
plane or the lower surface or each 
master switch bank shall for.m approxi­
mate right angles with the rods on 
which it is mounted. Gauge by eye. 

Al~ent of Witers on Bank Contacts 
So~ipers shi 1 make contact approxi­
mately on the center of the left half 
of the bank contact when the master 
sw1 tch is locked. Gauge by eye on 
trunks 1 and 10. 

Wiper ~ring !enaion The 
each w:Per spring against 
contact shall be: 

llin. 30 grams. 
Jfax. SO grams. 

Use the No. 68-B gauge. 

tension of 
the bank 

l.At:K SPRINGS 

Switch Jaek Sprill8 Assembly 
Wing_s of Shelf ---------, 

.Ta&c Springs L 
Shelf Jack 2.33 
~rill8 Assembly 

Fig. 15 

Clearance Between Adjacent ~ri;as 
there 8ha11 be a clearance o al:east 
.010" between the wings of adjacent 
shelf jack springs with the master 
sw1 toh aounted. Oe.uge b7 eye. 
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2.34 Lubrication 
(a) The 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. 
1. Locking arm pivots. 
2. Locking arm roller bearing. 
3. Dri v1ng segm.Eilt teeth. 
4. Locking segment teeth. 
5. solenoid plunger. 
6. Connecting rod pin. 
7. Plunger guide shaft bearing points. 
8. Lantern pinion axis. 
9. Lantern pinion teeth • 

. ______ 10. Governor shaft bearings. 
~------ 11. Governor worm. 

nr~~~~ie~~~~t===========3=F-~f-tti~---------12. The contact surfaces of metal ~ governor weights shall be lubri-

Fig. 16 

Plunger Guide Shaft Plunger Guide Shaft 
Top Section Bottom Section 

Fig. 17 Fig. 18 

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 recommended that 
the parts listed in requirement (a) 
be lubricated at intervals or three 
months. This interval may be extend­
ed if periodic inspections have indi­
cated that local conditions are such 
as to insure that requirement (a) 
will be met during the extended inter­
val. 

2.35 Record of Lubrication During the period 
of installation, a record shall be kept 
by date, of the lubrication of the master 
switches and this record shall be turned 
over to the Telephone Company with the 
equipment. ~ 
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:s. .&DroS'l'IYG PROCBDURBS 

~ 

Code No. DescriJ.!tiOD 

A.B. Inc. Code No. 7067 Double Dog jA~ust-
er 

" " " " 1:5701 Bank Frame Adjuster 

" " " " 1"68 Armature Ad~uster 

" " " " 24666 Duck-bill Pliers 5" 

W.B.Co. Code No. 206 Sorew-4r1Ter - 30• 
Ottaet 

" " " " 207 Screw-driver - 90• 
Ottaet 

" " " .. 254 Wrench 1/4" Square 
Socket 

.. " .. • 338 Spring Inaulator . 

.. .. " " 363 Spring Adjuster 

" .. It· .. ~7-A Wrench 1/ 4" and 
(or the replacet 3/B" BeJe. Open 
A.E.Ino. tool 7063) Double-Bnd Flat 

W.E.Co. Code No.ltS-2631 screw-driTer 4 1/2" 

" .. 
" " 
.. " 

" " 
GAUGES 

.. 

.. 
" 

" 

" XS-6015 Duck-bill Pliers 

" R-1572 Hammer - 4 oz • 

" 

" 

Bell System P-L~ 
Nose Pliers- 6 1/2" 
per A.T.&: T. Co. 
Drawing 46-X-56 

Typewriter Brush 

W.E.Co.Code No. 68-B 
(or the replaced 68) 

70-o-70 Gram Gauge 

" " " No. 74-D i'hiclmess Qe.uge 
Nest• 

" " " " 105-A • 050" and .100" 
Double-end Thick· 
ness Gauge 

(or the replaced 
R-78965) 

MATERIALS 

KS-7860 

KS-6232 

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

Petroleum Spirits 

Oil 

Page a 

3.001 It tor &nJ' reason 1t 1e neoessar,. to 
remove a awi toh from the trame it 
should be done as follows: 

TOP MlS'l'ER SWITCH 

K-1 To remove the top master switch 
trom the trame loosen the clamp­

ing screws in the clamp collars with the 
No. 254 wrench and remove the mounting 
screws from the trams with the KS-2631 
sorew-dri ver. 

K-2 Raise the switch Tertically un-
til the shatt is clear ot the 

dri V11l8 segment and the switch jacks 
are tree trom the shelt jacks. 

K-3 Atter the switch is removed, 
separate the shelt jack springs 

with the No. 338 insulators where nec­
essary to aTOid false circuit closures. 

BO'l"l''M W.STER SWI'l'CB 

K-4 To remove the bottom master 
switch loosen the set screw with 

the XS-2631 ecrew-dri ver and remove the 
plunger guide shaft collar trom the 
lower end ot the plunger guide abaft. 

K-!5 Loosen the clamping screws in 
the wiper bracket with the 

KS-2631 screw-driver and move the wiper 
springs ott the bank. 

M-6 Loosen the clamping screw in the 
clamp collar at the top ot the 

lower plunger guide shatt with the Ko. 
254 wrench and allow the lower plunser 
guide abaft to drop sutticiently to 
clear the looking segment. 

M-7 Loosen the clamping screw in the 
clamp collar at the bottom ot 

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

~~~ Loosen the clamping sorews in 
the wiper bracket on the upper 

guide shaft, move the wiper bracket 
ott the bank and then remove the wiper 
assembly trom the plunger guide ahatt • 

M-9 Loosen the clamping screws in 
the clamp collars associated with 

the upper master switch with the No.254 
wrench and raiae the upper plunger 
guide shaft sufficiently to clear the 
loo¥1ns segment or the lower master 
switch. 

11-10 Remove the mounting screws trom 
the frame ot the master switch 

with the KS-2631 screw-driver andre­
move the switch trom the frame. 

I 



3.001 (Continued) 

3.01 

3.02 

~
.03 

.04 

.05 

M-11 Atter the switch is removed, 
separate the shelf jack aprings 

with the No. 338 insulators where nec­
essary to avoid false circuit closures. 

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 
matter on the driving segment teeth or 
on the notches of the locking segment 
or other lubricated parts of the switch, 
petroleum spirits may be used sparingly 
to soften this matter so that it may be 
removed. Only KS-7860 petroleum spirits 
shall be used and extreme car~ 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 (Rq.2.02) 

M-1 Adjust the relays in accordance 
with the section covering 225 

and A. E. Inc. Pivot Type Relays. 

Al..IGNMI!m' OF MASTER SWITCH FRAME WITH 
PLUNGER GUIDE SHAFT BRlcfrf (Rq.2.o3) 
PLUNGER GUIDE SHll'l' PUY (Rq.2.04) 
hfGNME!NT ot DRIYmG smr.:mr (Rq.2.05) 

M-1 To realign the lower edge or tbe 
master switch frame with the 

plunger guide shaft bracket loosen the 
master switch mounting screws with the 
KS-2531 screw-driver and shift the 
master switch aa required. 

M-2 To center the driving segment or 
the upper master switch on the 

lantern pinion teeth, loosen the clamp 
collars which lock the plunger guide 
shaft in the sleeve to which the driv­
ing segment is attached, and ra!se or 
lower the driving segment as required. 
Adjust the play in the plunger guide 
shaft at this time. The lower .~lunger 
guide shaft is provided with clamp 
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collars which limit the vertical play. 
Move the clamp collars in the upper and 
lower plunger guide shafts up or down 
so that the plunger guide shaft does 
not bind or have more than l/64" verti­
cal play, after which tighten the clamp 
collars. Before making these adjust­
ments loosen the clamping screws in the 
wiper bracket with the KS-2631 screw­
driver and lower the wiper bracket suf­
ficiently to prevent any interference 
with this adjustment. Also select two 
line switches at the top or the division, 
one right and one lett, and two switches 
at the bottom or the division, one right 
and one left, whlch have equal side 
play on trunks 1 and 10. Use these line 
switches as guides to determine the cor­
rect setting ot the plunger guide abaft 
in retightening the clamp collars as 
described in M-9. It the plunger guide 
shaft baa been turned in the sleeve or 
the driving segment, while making these 
adjustments, it will be noted that the 
plungers have little or no side play on 
one side and have an excessive amount or 
aide play on the opposite side. Readjust 
by loosening the clamping screws with the 
No. 254 wrench and turning the plunger 
guide abaft in the sleeve or the driving 
s~gment until the play is equalized on 
trunks 1 and 10. Tighten the clamp 
screws securely and oheck tor vertical 
play and centering of the driving segment 
on the lantern pinion. 

M-3 Center the driving segment of the 
lower master switch in the same 

manner as described in M-2. Adjust the 
play in the plunger guide shaft at this 
time by loosening the set screw in the 
clamping collar at the lower end or the 
plunger guide shaft and move the pl~ger 
guide shaft up or down so that it does 
not bind or have more than l/64" verti­
cal play after which tighten the clamp 
collar. Before r.aking these adjustments, 
check the side play or the plungers and 
adjust it necessary as described in U-2. 

K-4 It it is round necessary to re-
place a plunger guide shaft due 

to excessive wear, remove, install and 
realign as follows. 

M-5 Select two line switches at the 
top of the division, one right and 

one lett, and two switches at the bottom 
ot the division one right and one lett 
which have equal side play on trunks l 
and 10. The use of these line switches 
in aligning the plunger guide abaft is 
covered in M-9. 

Remov11 Plunef Guide Bhatt t~om 
Lowerstertch Loosen t e 

aet screws in the Wiper bracket with the 

Page 9 
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3.03-3.05 (Continued) 

KS-2631 acrew-dr1Ter and turn the brack­
et to the right or lett ao that the 
'll'iper~ clear the bank, then remOTe the 
wiper assembly tram the plunger guide 
shaft. Loosen the clamp collar which 
locks the plunger guide abaft in the 
aleeTe or the locking segment, and the 
set screw in the lower plunger guide 
abaft collar. The plunger guide shaft 
is now tree to be removed. 

M-7 Removi~ Pl~er Guide Shaft trom 
upper ate~SW1t0h Before the 

plunger guide ahat can bi removed trom 
an upper master switch, the master switch 
unit must tirat be removed as described 
in procedure 3.001. Then remove the 
Wi,Per assembly, lo.oaen the locking collar 
which locka the plunger guide shaft in 
the looking segment ot the lower master 
switch and raise the plunger guide abaft 
out or its bearings. 

M-B Install the new plunger guide 
shaft by reversing the operations 

described in M-e or ~-7. 

U-9 With the two line 8W1tchee at the 
top ot the division and the two 

line switches at the bottom or the divi­
sion referred to in U-5 as guides. aet 
the looking segment or the master awitoh 
in the position corresponding to trunk l 
and with the plunger slots or the teat 
plungers engaged wUh the plunger guide 
shaft, move the plunger guide shaft to 
the right until the plungers are oppoaite 
trunk number l, then tighten the clamp 
collars and teat tor clearance between 
each plunger tip and the outside bank 
comb tooth. Then look the master aw1 tab 
on trunk 10 and teat tor clearance be­
tween each plunger tip and the outside 
bank comb tooth. The clearance should 
be the same in each oaae. It the pluns­
er guide shatt ia aet too tar to the 
right it will be noted that the plunger• 
will have little or no aide play on 
trunk No. 1 and an exceaaiTe amount ot 
aide play on trunk 10, and it moved too 
tar to the lett the opposite condition 
will result. 

11-10 Arter the pluuser guide abaft 1a 
properly aligned "'W1 th the plung­

ers as described in U-9 reassemble the 
master aw1 tch Wiper a on the plunser 
guide shatt and mike a complete ·reoheok 
or the master switch. 

a. 06 PLA.T BEI'WE!N DRIVDG SJDM!NT .&ND 
tANTtRN PMON (Rq.2.o6J 

M·l To increase the play between the 
4ri rtng segment and the lantern 

pinion on a lower master awi tch reiCIOn 
the clriTinc spring, loosen the master 
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awi toh mounting screws with the X:S-2631 
screw-driver and move the master switch 
assembly to the right to ~ecreaae the 
play or to the lett to increase the play 
and then retighten the mounting aorews. 

11•2 When making this adjustment on 
an upper master switch it will 

be necessary to loosen the screws in 
the looking segment bracket w1 th the 
X:S-2631 screw-driver in addition to the 
master awitch mountins screws. 

3.07 PLONGJR UOVEM!!NT (Rq. 2.07) 

U-1 To remove any bind ot the solen-
oid plunger set the master switch 

on tnmk !5 or e. 
11-2 Loosen the solenoid 110unting 

screws with XS-2631 aorew-4riTer 
and shift the position or the solenoid 
housing ao that the plunger will baTe 
perceptible play in the housing in all 
directions. 

3.08 POSITION OF SOLENOID PLUNGER (Rq.2.08) 

M-1 To change the position ot the 
solenoid plunger loosen the con­

necting rod locking screw with the 206 
and 207 ottaet aorew-4rivera. 

11-2 Turn the threaded connecting rod 
1n the required direction until 

the eolenoid plunger extend• 3/16" out 
or the solenoid housing with the locking 
aeS~~~~~nt looked on the tenth trunk. 

U-3 Set the looking aorew firmly to 
prevent any ahitting ot the con­

nect1ng rod. 

a.oe II)VD4IN'l' OF LANTERN PDUON (Rq. 2.08) 

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

oan be made to do so by g1 ving it a per­
oeptible amount ot end play. To adjust 
the end play, remove the governor assem­
bly looking aorew with the KS-2631 aorew-
4riTer after which the entire governor 
aaa•bly oan be pulled forward and re­
moved trom the master 8W1 toh. Loosen the 
aet aorew in the upper bearing arm with 
the No. 35 aorew-driTer and withdraw the 
bearing pin with the ~uck-bill pliers and 
then pull out the lantern pinion. Then 
raise or lower the UPper bearing arm as 
required by bending it with the KS-2631 
acrew-dr1Ter or the R-1572 hammer. Re­
assemble the goTernor assembly and again 
teat tor end play. When readjusted the 
lantern pinion should be approximately 
perpendicular to the governor and driving 
aepent. 



~.10 LOCKING .AR!4 ROLLER !NGAGD!l!m (Rq. 2.10) 

K-1 To insure the oorreot engagement 
between the locking segment and 

the looking arm roller, look the locking 
segment on trunk l and adjust the look­
ing segment atop with the No. 7067 
double dog adjuster until it Just makes 
oontaot with the locking segment. 

~.11 140vm.tm'r OF LOCKmG .AlU4 ROLI.ER (Rq.2.ll) 

K-1 It the looking arm roller does 
not turn rreely on ita bearing, 

it may be due to insufficient clearance 
between the roller and the bearing arms. 

K-2 To adjust the clearance between 
the roller and the bearing arms, 

remove the looking arm by loosening the 
bearing screw look nut with the 417-A 
wrench and the bearing screw with the 
KS-2631 screw-driver. 

K-3 Adjust the bearing arms with the 
long noae pliers so that there 

ia approximately .005" play between the 
roller and the bearing arms. 

K-4 Replace the looll:ing arm by re-
versing the operations described 

in K-2. Before tightening the bearing 
look nut, adjust tor locking arm play 
in accordance with procedure 3.12. 

~.12 LOCKING ARK PLAY (Rq.2.12) 

K-1 To remove excessive play or bind 
in the locking arm loosen the 

looking arm bearing screw lock nut with 

Fig. 19 - Method ot Adjusting Looking 
/~m Roller to Center 
Approximately on Looking 
Segment. 

ISS 2-D, SECTION 030-762-701 

the 417-A wrench and turn the bearing 
screw in or out aa required -ith the 
KS-2631 aorew-driver. 

3.1~ RELATION OF LOCKING ARK ROLLER TO LOClt­
m'd smmm {Rq.2.13! 
K-1 To adjust the looking arm eo that 

the roller will center approxi­
mately on the looking segment grasp the 
looking arm behind the tork or the 
roller bearing arms with the long nose 
pliers and adjusting the locking arm up­
ward or downward aa shown in Fig. 19. 

K-2 It the looking arm roller does 
not set approximately perpendi­

cular to the looking segment, graso the 
looking arm just behind the fork with 
the long nose pliers and twist the lock­
ing arm slightly to the right or lert as 
shown in Pig. 20. 

L Looking AriD Roller 

Fie. 20 - ~ethod or Adjusting 
Looking Arm Roller 
ierpendioular to Looking 
Sepent. 
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3.13 (Continued) 

11-3 It the loold.D.g al'lll roller does 
not olear the looking segment 

when the loo!-:;.ng relay is electrically 
operated, remove the looking al'lll as 
described in ~rooedure 3.11 11-2 and ad­
just it With the long nose pliers. Re­
place the looking arm assembly as 
described in procedure 3.11 'Il-l. 

3.14 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. 

3 .115 QINERAL SPRING RJ:Q;UIR:DIIIm'S (Rq • 2.15 ) 

11-1 To realign the oontaot IIJ)riqs 
loosen the IIJ)rins assembly 

screws with the JtS-2631 screw-driver or 
w1 th the 20& and 20'7 ott set sorew-4riv­
ers. Shift the sprinss as required and 
tighten the spring assembly aorews 
securely. 

11-2 Sharp bends in the springs 
oaused by improper ad3ustment may 

be removed by gruping the sprins til'llly 
beyond the bend with the duck-bill 
pliers aa shown in Fis. 21, then 4raw1ns 
the tool toward the end ot the spring. 
Care should be taken when adjusting the 
springs 1n thia manner ~ot to daage the 
lever spring studs. 
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Fig. 21 - Uethod of Straightening 
Springs. 

3.1& POSITION OF TRIP SPRING (Rq. 2.16) 

'll•l It the txip relay taila to look 
up as required it may be due 

either to insuttioient tension ot the 
trip sprins or due to the trip sprins 
not being in correct relationship With 
the looking spring on the trip relay. 
It the look on the trip spring is too 
tar to the right or lett ot the looking 
spring, loosen the relay mounting screws 
with the KS-2&31 sorew-driver and shift 
the relay as required. 

11-2 It the relay still tails to look 
up due to inoorreot relationship 

of the trip spring and looking spring, 
loosen the relay mounting screws as 
described in 11-1 and shift the relays 
sufficiently to gain access to the 'rip 
spring mounting aorewa w1 th the 3-l/2" 
cabinet screw-driver. Loosen the trip 
spring mounting aorews and shift the 
trip spring as required. Care should be 
taken when loosening the mounting screws 
not to bend the contact springs or the 
trip relay. 

M-3 ' If sufficient movement 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 .oo5• 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 It the trip relay will not look 
up due to insufficient tension ot 

the trip spring- asainst the locking 
~rins on the trip relay, remove the 
relay mounting sorews as described in 
11-2 and draw the relays toward the front 
ot the awitch so that the trip spr1ns 
clears the associated locking spring on 
the trip relay. Remove the driving 
~ring and adjust the tenalon ot the 
trip sprins as required with the duck­
bill pliers applied at a point close to 
the insulators. Do not tension the trip 
spring suttioiently to interfere with 
the proper operation ot the trip relay. 

3.1'7 RELATION O'F TRIP FINGER BUSEmG TO TRIP 
SPRINGS (fiq.2.17) 

To center the trip finger busbtDS 
w1 th its associated trip spring, 

i 



S.l7 {Continued) 

raise or lower the trip fing~r aligbtl7 
using the long pose pliers as ahown in 
Fig. 22. 

Fig. 22 - ~ethod of Adjusting 
Trip Finger 

M-2 If the trip rela7 ia not unlocked 
by the trip finger bushing each 

time the master switch completes a cycle 
or if the trip relay tails to just lock 
up when opereted manually with the mas­
ter BWitch looked on trunk 10, remove 
the driving spring and adjust the end of 
the trip spring closer to or further 
away from the trip tinger as required. 
The adjust~ent ot the trip spring should 
be done with the duckbill pliers, ap­
plied at a point near the latch as shown 
in Fig. 23. When adjusting the spring 
in a direction away from the trip finger 
care should be taken not to reduce the 
tension ot the trip spring against the 
associated locking spring. 

Trip 
Spring--, 

~Duok-B111 
/ Pliers 

Fig. 23 - ~ethod or Adjusting 
Tri:r Spring 

ISS 2-D, SECTION 030-762-701 

3.18 RELATION OF CLOSING FINGER TO CLOSING 
SPRINGS (Rq.2.ie) 
K-1 To oenter the bushing of the 

closing finger on its associated 
closing spring, remove the driving 
spring, loosen the closing sprin, mount• 
ing screws with the 3 1/2" cabinet 
aorew-dri?er and shift the closing 
springs upward or downward as required. 

K•2 If sufficient mo•ement ot the 
oloaing springs cannot be obtained 

b7 the method described in M-1 to enable 
the bushing ot the closing finger to 
oenter on the closing springs a~ust the 
closing finger upward or downward as re• 
quired with the long nose pliers as 
shown in Fig. 24. 

Driving Spring 
P,st 

Closing Finger 

P-Long Bose 
Pliers - 6 1/2• 

Pig. 24 - Method or Adjusting 
Cloaing Finger 

fs.lg POSITI3J OF NO, l. CLOSING SPRING (Rq.2.18) 
~.20 PbsfTf ot N'b. 2 Ct0$%N6 S:PftH'd (Rq.2.JD) 

•-1 If there ia 1nauttioient or too 
sreat a clearance between the 

looking segment and the looking aesment 
atop when the oloaing tinaer 1a ~u·~ 
touching the oloaing ql'ing No. 1 tirat 
~heck to ••• that requirement 2.10 1a 
met. If the \rouble 11 not due to ~he 
poaition ot ~he looking aegment atop, 
change the poa1t1on or the oloaing 
apringa &a tollowa: 
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3.19-3.20 (Continued) 

M-2 To readjust the No. l closing 
apring place the .100" end ot 

the No. 105-A gauge between the locking 
segment and the segment stop and adjust 
the No. 1 spring with the duck-bill 
pliers at a point near the insulators 
so that it just touches the bushing ot 
the closing finger. 

M-3 To readjust the No.. 2 closing 
spring place the .J50" end ot 

the No. 105-A gauge between the locking 
segment and the segment stop and adjust 
the No. 2 spring w1 th the duck-bill 
pliers at a point near the insulators 
so that it is just making contact with 
the No. l spring. 

DRivmG SPRING R!&UIREMENTS 

3.11 VERTICAl. MOVDmrr OF tRIVING 
SPRING (Rq.2.2i) 

3.22 cONTOUR OF DRIVING SPRING (Rq.2.22) 
3.23 bRiV!NG 5PRrnG tHtsfON (Rq.2.23) 

M-l It there is more than 1/4" verti-
cal motion ot the driving spring 

when the master switch ia operating it 
may be caused by the failure ot the 
dr1Ying spring finger to engage the con­
neotlng rod pin. Vertical motion may 
also be caused by failure ot the driving 
spring to seat squarely in the triangu­
lar notch of the driving spring post. To 
seat the driving spring properly remove 
it trom the master sWitch and remove any 
burrs in the slot or the driVing spring 
posts, replace the driving spring and re­
check for vertical movement. 

M-2 To remove irregular bends from 
the driving spring or to inerease 

or decrease its ter.sion, remove the 
~ring from the master sWitch and adjust 
it with the tin~ers as shown in Fig. 25. 
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Driving 
Spring 

Fig. 25 - Method ct ~djuating 
Driving Spring 

3. 2-i CLEARANCE BEl'WEm DRIVING SPRING AND 
ctosrnd SPRfitG ASSEMBLY (Rq.2.24) 

K-1 It the clearance between the 
closing spring and driVing spring 

is not sufficient adjust the closing 
finger and closing spring away from the 
driving apring in accordance v1i th proce­
dure 3.18 14-l. 

3.25 CONNECTING ROD PIN POSITION (Rq.2.25) 

14-l If the driving spring finger does 
not hold the plunger arm pin in 

position see that the finger has not 
been brcken ott so that it is too short 
to engage the hole in the plunger arm 
pin. Do not attempt to adjust the driv­
ing spring finger; if it has been broken 
oft, replace it. The short finger should 
engage the connecting rod pin. 

Driving 
Spring 
Finger 

/ 

-Connecting 
Rod Pin 

Fig. 26 - Method of Positioning 
Driving Spring Finger 

M-2 It the driving spring finger 
binds on the connecting rod pin, 

remove the driving spring and remove 
any burrs on the driving spring fin~er. 

3.26 GOVERNOR PU.Y (Rq.2.26) 

M-1 To correct for end play of the 
governor, loosen the governor 

bearing set screw and then turn the 
governor bearing screw with the KS-2631 
screw-driver in a clockwise direction 
to decrease the play or in a counter­
clockwise direction to increase the play. 
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M-1 To check the speed of the master 
.witch, set the master switch ao 

tllat all plungers engaged with the 
guide abaft are opposite trunk No. 10. 
Then operate the master .. itch electric­
ally and permit the front edge of the 
locking segment to touch lightly against 
the thumb or finger on each cycle. In 
this manner with the aid of an ordinary 
watch it should be unnecessary to ob­
serTe the movement or the master switch 
as it oscillates. The master switch may 
be operated electrically aa follows: 
On P.B.X• Kaster Switches by operating 
the 188 type key Which is mounted on the 
master awi tch frame tor this purpose and 
to abort circuit the heat coil. 
On c.o. Primary Kaster SW1 tohes b7 oper­
ating manuaii7~e pick-up relay. 
On Secondary and Out Trunk Kaster 
SWitches by short circuiting the two 
iower springs of the cha1D rela7 eqUip­
ment teat jack. 

Jl-2 To increase the speed of the 
master switch adjust the governor 

wings inward or toward the governor 
abaft. To decrease the speed or the 
master switch adjust the governor wings 
outward or awa7 trom the governor abaft. 
Adjust the governor wings with the duck­
bill pliers near the ends of the springs 
farthest from the governor weights. 

M-3 When adjusting the governor wings 
see that both wings are tensioned 

approximately equal. 

11-4 If the master awi tch does not 
meet ita speed requirements after 

being adjusted as described in M-2 and 
11-3 it is probably due to one or both 
of the governor wings rubbing against the 
aide of the aluminum hub. This should 
be checked by moVing the governor wings 
with the end of a toothpick from their 
normal position or rest in the hub. The 
reqUirement 1a met it the springs return 
to their original position when alightl7 
retarded with the toothpick. If neoes­
~ary to correct for this condition, re­
move the governor asaembl7 from the mas­
ter switch frame b7 removing the goveraor 
assembl7 looking screw with the KS-£&31 
screw-driver and drawing the governor 
aaaembl7 forward. Remove the bearins 
plate on the rear of the governor cup and 
withdraw the go"Yernor abaft. 

II~ J.djuat the governor winsa to 
clear the aides of the slot in 

the hub b7 grasping the wing with the 
duok-bill pliers aa abown in Pig. 27 
and raiae the wing ao that it clears 
the aides of the slot in the hub. Then 
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adjust the apr1ng,at right angles to 
the governor abaft ao that there will b~ 
equal cl~arance between the governor 
weight and each ai4e of the slot in the 
aluminum hub. After the goTernor is 
reassembled check it to see that it 
meets requirement 2.2& (go'Yernor pla7). 

Aluminum Hub 

Fig. 27 - Method of AdJustinc the 
Governor Wings to Clear 
the Sides of the 
.11.l'WDinum Hub. 

WIPER AND BANK REQUIR!!M!2frS 

3.30 .ALICJNJ!J!m OF BANKS ~I'l'H BANK ROts (Rq.2.30) 

11-1 To raise or lower the bank loosen 
the looking collar screws with 

the XS-2&31 screw-driver and shift the 
bank as reqUired. To realign the bank 
from front to rear tilt it with the No. 
13?01 bank frame adjuster aa shown in 
Pig. 28. 

Fig. 28 - :Method of Tilting the 
Kaster Switch Bank 
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3. 31 .&LIGmmn' OF WIPERS ON BANX 
cdATiets (Rq.!.SIJ 
K-1 To realign the wiper, look the 

master switch on the tenth trunk. 

M-2 Loosen the set screws in the 
Wiper bracket with the KS-2631 

screw-driver and turn the bracket to the 
right or lett as required. 

K-3 With the Wiper held t'1rmly in 
the proper pl•oe, tighten the set 

screws securely. 

3.32 WIPER SPRmG TINSION (Rq.2.S2) 

M-l Tension the wiper springs where 
they leave the insulators with 

the No. 363 spri~g adjuster, as shown 
in Fig. 2g. 

JACK SPRINGS 

3.33 CLEARANCE B!'l'W'EliJf AD:.£.C!m' 
SPRINGS (Rq.2.33) 
~-l To change the clearance between 

the wings of ad~aoent shelf 
jack springe ad~ust the wings aa re­
quired With the duck-bill pliers. 

3.34 LUBRIC.£.TION (Rq.2.34) 

K-l To lubricate the governor bear-
ings, remove the governor 

assembly from the master switch frame 
by removing the governor assembly look­
ing screw with the ltS-2631 screw-driver 
and draWing the governor assembly 
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forward. Remove the bearing plate on 
the r.ear of the governor cup and with­
draw the governor abaft. .£.tter lubri­
cating reasse~ble and check to aee that 
the governor meets requirement 2.26 
(governor play). 

U-2 After being lubricated operate 
the switch a few tt.es ao as to 

work the lubricant into the bearings. 

363 sr.ins 
AdJua er 

Fig. 29 - Method ot Ad~ueting the 
Wiper Springs tor Tension 
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