BELL SYSTEM PRACTICES SECTION 030-110-701
Plant Series Issue 2-D, July, 1938

ELECTRIC CLOCK AT&TCo Standard
KS-8155
REQUIREMENTS AND ADJUSTING PROCEDURES

1. GENERAL 2. REQUIREMENTS
2.01 Cleaning: Contacts and other parts shall
1.01 This section covers the K5-8155 electric be cleaned when necessary in accordance
clock. with approved procedures.

2.02 Lubrication
1.02 Reference shall be made to Section el g Ty

020-010-711 covering General Reguire- (a) The commutator (Fig. 1 (A)), and slip
ments and Definitions for additional infor-~ rings (Fig. 1 (B)) shall be adeguately
mation necessary for the proper application coated with a 1ight coat of W.E. Co. 57937
of the requirements listed herein. petrolatum.
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SECTION 030-110-701

2.02 {Continued)

(b) Fig. 2 (A) - With the motor stopped,

the gear case shall be filled to
approximately the centerline of the oil
sight with KS-6232 oil.

(c) Recommended Lubrication Intervals:
after turnover 1t TIs recommended
that the parts listed in requirement (a)
above be cleaned and lubricated at in-
tervals of six months. This interval
may be extended if periodic inspections
have indicated that local conditions are
such as to insure reguirement (a) will
be met during the extended interval.
Periodic inspections shall be made to in-
sure that the oil level specified in
requirement (b) is maintained.

2,03 Record of Lubrication: During the pe-
rTod of TInstallatIon a record shall
be kept, by date, of lubrication and this re-
cord shall be turned over to the Telephone
Company with the equipment. If no lubrica-
tion has been done, it shall be so stated.

2.04 Accuracy of Clock Movement: The clock

movement shall not galn or lose any
time over a period of 48 hours when connec-
ted to a power supply regulated for time service.
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2.05 Alignment of Commutator Springs and
TensIon Springs -

{a) Fig. 1 (C) - The commutator springs

shall be so aligned that the con-~
tacting surfaces are wholly within the
edges of the commutators. Gauge by eye.

(b) Fig. 1 (D) = The tension springs am

their associated commutator springs
shall be in approximate alignument with
each other (within the thickness of the
tension spring) across the width of the
springs. Gauge by eye.

2.06 Tightness of Screws

(a) The screws shall be sufficiently

tight to hold the commutators and
springs in their adjusted positionms.
Gauge by feel.

(b} The cover shall be securely fas-
tened to the clock base by means of
the screws. Gauge by feel.

207 Freedom of Movement of ‘'aAdvance-

ReTard® MechanIsm: The "AdvanceReTard”
mechanIsm shall move Treely when manually
operated. Gauge by feel.
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Fig. & - Illustrating Gear Case and Cyclometer Head
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2.08 Alignment of Figures on Minute and

Hour Drums and J¥ractional Minute
Disc ~ Fig. B TXJ: WITH the cldcK electric-
ally operated, the top of any figure shall
not be above the top edge of the openings
in the clock case or the bottom of any fig-
ure shall not be below the bottom edge of
the openings 1in the clock case. Gauge by
eye.

2.09 Alignment of Fractional Minute Disc

an nute Prum ~ FIg. 3 (B):  The
minute drum shall complete its advance to
the next minute, when the lndicator at 0 on
the fractional minute disc 1s approximately
in alignment with the right hand spacing
line on the clock case. Gauge by eye.

Slip Ring — |

(B) )
Slip Ring Spring .

Slip Ring
Spring
Assembly
Mounting
Bracket

Commutator
Spring
Assemdbly
Mounting
Brackets

Mounting———8

Screws

"Advanc e-
Retardn
Mechanism E,

—

Terminal
Strip

ISS 2-D, SECTION 030-110-701

case
(A) 3 ) Minute
3 Drum
Fractional
Minute (8)
Disec
Left Hand
Spacing Indicator
Line
Right Hand
Spacing
Line

Fig, 3 - Illustrating Relationship Between
Clook and Clock Case

r Cyclometer Head

T ~—— Tension
v,

Spring

——— Tension
Sorew

i
=

Commutator
Spring

(A)

Commutator

Clock Base

Commutator J \.

Clexping Screw

(ST) Commutator Spring
Assembly Mounting Bracket

Fig. 4 - Illustrating Mounting Bracket Arrangements
For Commutator Spring Assemdblies

Page 3

TCI Library | www.telephonecollectors.info



SECTION 030-110-701

2,10 Commutator Spring Pressure-Fig., 4 (A)
e combIned tensicon of The commutator

spring and its associated tension spring
agalnst the commutator shall be
Test « Min, 120 grams
Max, 200 grams
Read just - Min. 130 grems
Max. 180 grams
This tension shall be measured at a point

approximately 1/4™ back of the bend near the
free end of the commutator spring, Use the
No. 790 gauge.

2.11 Slip Ring spring Pressure - Fig. 4 (B):
The pressure o He sIIp ring spring
agalnst 1ts assoclated slip ring shall be:
¥Min. 200 grams
This tension shall be measured as close as
practical to the bend near the free end of
the 8lip ring spring. Use the No. 79C gauge

2.12 Alisnment of (ST) and (XT! Commutator
Segments - Fig. 1 [E]: The centerline
of the commutator segment shall be in
alignment (within the thickness of the ten-
sion spring) with the centerline of the (XT)
commutator segZment. Gauge by eye.

2.13 Relation Between [C}: and [T Commu=

tator rings an elr Assoclated
Commutators: e commutator springs shall
close a cIrcuit through their associated
commutator segments 7.5 seconds (within ap-
proximately + .10 second) after the minute
drum has completed its advance to the next
minute.

2.14 Position of (ST| Commutatar Serinsgs:
Tnless otherwlse specified ‘the ([ST)
commutator springs shall close a circuit
through the commutator segment 7.5 seconds
(within approximately + ,10 second) after
the (T) commutator springs have closed a
circuit through the same segment. Gauge by
"Advance-Retard” mechanism.

2.15 Closed Pertod of iCi. {Tl and (ST}

Commutator Springs and Their Assocla-
ted Commutators: e cIrcuI¥s Through The
187, {TfT &nd (3T) commutator springs shall
be closed .50 second {within approximately
+ .10 second}. Gauge by "Advance- Retard"
mechanism,

216 Szaikonizeglon of (X7) and LX). Com-,
tor Spripgs and Time of Day: The
(xT) and (x) commutator springs shalf close
a circult through their assoclated commuta-
tors once during every quarter hour period
and this closure shall occurl second {(with-
in approximately = ,10 second) before each
specifled perliod. Gauge by time of day and
"Advance=Retard" mechanism.

£.17 0lnAsd Eur.m_uLl.m. apd (X)Commuta-

tor Sprinegs end Thelr hssoclated Com-
org: The oiroult through the [(XT) and

(X) commutator springs shall be closed 1.0
second (within approximately t .10 second}.
Cauge by "Advance-Retard" mechanism.
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3. ADJUSTING PROCEDURES
3.001 List of Tools, Gauges and Materials

Code No. Description

Tools

206 30° Offset Screw-driver

207 90¢ Offset Screw=-driver

4174 1/4" and 3/8" Hex, Open Double
End Flat Wrench

4854 Long Nose Pllers

= Medicine Dropper

5 KS=6320 Orange Stick

- ES-6854 3-1/2" Screw-driver

- 3-1/2" Cabinet Screw-driver

- 4" Regular Screw=-driver

Geuges

79C 0-200 Gram Push=Pull Tension
Gauge

Materials

- KsS~2423 Cloth

- KS-6232 011

W.E.Co. Petrolatum {Unmedicated White

57997 Vaseline may be used)

3,00E Removal of Clock from Service and

ela on 1or UFTHETIL !
making any adjnsiments on iha &lowk, dis-
connect all leads from the terminal strip,
remove the clock from the turret and remove
the clock case mounting screws with the 3=
1/2* cabinet screw-driver and remove the
clock case, Whenever any ad justments are to
be made on the clock that require the "Ad-
vance~Retard" mechanism to be operated when
the source of power 1s disconnected, insert
the motor key in the keywey in the motor,
This locks the stator and rotor together and
prevents slippage of the rotor, Whenever it
is necessary to remount the clock case to
check a requirement, remove the motor key
as the clock case cannot be mounted in place
with the key inserted in the motor.

3.003 Restoring Clock to Service: To re=-

store a clock To servIce, proceed as
follows: With the source of power discon-
nected, check the time from some standard
source. Advance the hour drum to the oorrect
hour or i1f the time 1s near the end of an
hour advance the drum to the next hour. Ad-
vance the minute drums in steps of 15 minutes
until the time indicated by the drums is in
advance of the correct time by approximately
15 minutes, This is done in order to maine
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3.003 (Contlinued)

tain the proper relationship between the
correct time and the circuit through the
(XT} and {X) contacts.

For example: The time 1indicated by
the clock 1s 10:35 and 0 on the fractional
minute disc 1s at the left hand spacing ling,
the correct time 1s 3:08 and the clock 1is
ready to be restored to service. First meke
sure that the 15 minute commutator isin syn-
chronism with the time as covered in require-
ment 2.16. Then rotate the hour drum to 3,
rotate the minute drums to 20. After setting
the drums, mount the clock case on the base
and insert and securely tighten the mounting
screws. Mount the clock in the twmret. Con-
nect all leads except the power leads to
thelr proper terminals on the strip. When
the actual time is approximately 3:20 1/%
cornect the power leads. Then by advancing
the "Ad vance-~Retard" mechanism, correct for
the differences in time that exists between
the time shovm on the clock when the 0 on the
fractional minute disc 1s at the left hand
spacing line and the correct time. Be sure
to remount the same clock cese that was removed.

3.01 Cleaning (Rq.2.01)

(1} Clock Case, Clock Base, GCear Case,
Potor, Tyclometer Head end ®Advance-

Retard” WMechanism: Remove ust From these

parts with a clean dry KS-2423 cloth.

Caution: When cleanin the parts
of the ¢ clometer hea hold the
hour and minute drums Iightly
agalinst thelr respectiive back stops
So as o T!raﬂniE-:-E.ih_gj'F.g e sa’E"';;-_

tIngs of the drums.

(2) commutators, Commutator Segments

SI% Rings and 31Ip Ring S%%Ings?
Clean these parts as ToXJows: Tonnect
the source of power. Wrap a clezan dry
KS-2423 cloth tightly around a KS-6320
orange stick and apply the cloth across
the width of the commutator. On the high
speed commutators the entire commutator
may be cleaned by holding the cloth
firmly in one position agalnst the com-
mutator while the ccmmutator revolves
but on the slow speed commutators it
will be necessary to clean the counmu-
tators by working the covered orange
stick back and forth around the entire
surface of the commutator. After the
commutators and commutator segments are
cleaned ludricate them as outlined 1in
3.02,

(3) Commutavor Springs: To clean coumu-

tator springs, proceed as follows:
Wrap a clean #8-2423 cioth around a
KS-6320 orange stick, ralise the spring
to be cleaned from its assocliated cam
and clean the contacting surfaces with
the cloth by inserting the covered orange
stick between the cam and the spring.
Work the orange stick back and forth
several tlmes. Check the spring pressure.

ISS 2-D, SECTION 030-110-701

3.02 Lubrication {(Rq.2.02)

(1) Commutator and Comnutator Segments:

Before Tutricating These parts cTean
them as outlined in 3.01 and then 9pp1y
a very light film of petrolatum to the
commutators with a finger. Take’ care
not to get an excessive amount of pet-
rolatum on the commutator. Remove any
excess that may collect on the commuta=-
tor spring with a clean dry K$-2423 cloth,

(2) Sl%g Rings: Before lubricating the

slip rings, clean them as outlined
in 3.01 and then apply a very light film
of petrolatum on the rings with a fin-
ger. Take care not to get an excessive
amount of petrolatum on the rings. Re-
move any excess thet may collect on the
slip ring springs with a clean dry
KS+2423 cloth.

(3) Gear Case: If upon inspection through
the o1l sizht glass it 1s found nec-
essary to replenish the oil in the gear
case, ralise the o0il cup cover and fill
the gear case to the specified level with
KS-6232 ofl applied with a med icine drop-
per. EIxercise care when replenishing
the o0ll to prevent the o1l level being
above the speciflied 1level when it has
had time to reach its true level as an
excessive amount of oll may result in
creepage along the commutator shafts.

3.03 Record of Lubrication (Rq.2.03)
TNo procedure.]

3.04 Accuracy of Clock Movement (RQ.2.04)

(1) If the clock fails to keep satis-
factory time, refer the matter to

the supervisor.

3.05 Alignment of Commutator Springs and
Tension Springs TRq.Z.

(1) To reposition the commutator springs

or tension springs, loosen the spring
assembly screws with the 3-1/2" cabinet
screw-driver and shift the position of
the springs as required. Take care 1in
doing this not to change the relation-
ship between the commutator springs and
the commutator segments. Securely tight-
en the svring assembly screws.

3.06 Tightness of Screws (Rq.2.06)

(1) Tighten all loose screws meking sure

that the requirements covering the
relationship and alignments of the com-
mutator springs to their associlated
commutator are savisfactory.

3.07 Freedomof Movement of "idvance-Retaru'
MechanIsm TRq.Z.07)

(1} 1f the m"Advance~Retard" mechanism
does not move freely, hold all three
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SECTION 030-110-701

3.07 (Continued)

slip ring springs at one time away from
the slip rings with a KS-6320 orange
stick and rotate the "Advance-Retard"
mechanism. If this relieves the condi-
tion, 1t is an indication that the ten-
sion of the springs 1s too great. Re-
duce this tenslon as outlined in 3.11.
If the mechanism binds with the tension
of the springs removed, refer the matter
to the supervisor.

3.08 Alignment of Figures on_ Minute and

Hour Drums and Fractlonel MInute DIsc
{Rq.2.087

(1) It the position of the figures on

the minute and hour drums or frac-
tional minute disc 1s not satisfactory,
the trouble may be due to defective or
deformed parts or to an unsatisfactory
adjustment of the pawl. If the reteining
latch spring or retaining latch pawl 1s
broken or deformed, replace the cyclome-
ter head. Before meking any adjustment
note whether the retaining pawls rest
in the notches of theilr assoclated
ratchets when the clock 1s electrically
operated. If the retaining pawls do not
rest in thelr notches, refer the matter
to the supervisor before attempting any
ad justment. With the supervisor's ap-
proval proceed es follows,

(2) Compare the included angle between

the pawl tip and pawl arm at fault
with the angles of similar pawls. Ex=
amine the pawl at the extreme right as
viewed from the front. The position of
this pawl controls the advance of the
drum at the extreme right and also the
center apd left drums. Too small an angle
will prevent the drum at the right from
advancing far enough. If the angle 1s
too great, 1t may result in the right
hand drum advancing too far. It may al-
so cause the center pawl to advance its
assoclated drum at periods other than
when the right hand drum is advancing
from 9 to-0. Likewise if the center or
left pawl forms too small an angle it
may prevent thelr respective drums from
being advanced far enough. If the
angle formed at the center pawl 1s& too
great, 1t mgy result in the center drum
being advanced too far and may also
cause the left hand pawl to advance its
assoclated drum at periods other than
on the hours. Improper angles of the
pawl at the left will result in condi-
tions similar to those already explained
for the drum at the left. To correct,
grasp the pawl above the bend with e
palr of No. 485A pliers and grasp the
free end of the pawl near the bend with
another pair of No., 485A pliers., Ad-
just the pawl very slightly and carefully
as required to increase or decrease the

Page 6

angle. If the figures on the fractlonal
minute disc are not satisfactory, replace
the disc.

3.09 Aligﬁéent of Fractional Minute Disc

and MInute Drum (Rq.Z2.
{1) Turn the "Advance-Retard™ mechanism

in the advence direction until the
minute drum just advences to the next
minute. Remove the motor key and mount
the clock case in position. If the po-
sition of the indicator at O is not sat-
isfactory, note the direction and amount
of misalignment. Remove the clock case.
Loosen the fractional minute disc mount-
ing screw with the KS-6854 screw-driver
and drew the disc away from the cyclo-
meter head far enough to permit unmesh-
ing of the gears on the disc and head,
Shift the disc in a clockwise or counter-
olockwise direction enough to compensate
for the misaelignment between the disc
and drum. Mesh the gears and securely
tighten the mounting screw in place.
Recheck the aligmnment of parts.

3.10 Commutator Spring Pressure (Rg.2.10)

(1) To increase or decrease the tension

of any commutator spring egainst 1its
assoclated commutator, adjust the ten-
sion screw as required with the KS-6854
screw-driver or the Nos.206 and 207 off-
set screw-drivers. Turning the screw
in a clockwise direction Iincreases the
tension and in a counter-clockwise di-
rection decreases the tension. Holes
have been drilled in the clock base, to
facilitate the adjusting of the screws
associated with the (T) and (XT) commu-
tators. In the case of the screws as-
soclated with these commutators, the
KS-6854 screw-driver is inserted through
the holes bored in the clock base. Also
in the case of the (XT) commutator, it
will be necessary to remove the pinion
bearing located beneath the ‘'Advance-
Retard” dial with the No. 417A wrench
and remove the pinion. After meking the
necessary adjustments, remount the pinion
and pinion bearing.

3.11 slip Ring Spring Pressure (Rq.2.1l)

(1) Place the No. 485A pllers on the

spring just below the bend near the
insulators and adjust the spring toward
or away from the slip ring es required.

3.12 Alignment_of ST! and {XT) Commutator
L)

Segnments (Rq.

(1) To realign the (ST) end (XT) com-

mutator segments, 1t will be nec-
essary to shift the position of the U
bar that supports the "Advance-Retard"”
mechanism. To do this, remove the mount-
ing sorews located on the under surface
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3.15

3.16

.17

3.12 (Continued)

of the clock base with the 4" regular
screw-driver, and shift the position of
the U bar. ZLoosen the commutator clamp-
ing screw with the KS-6854 screw-driver.
Remove the commutators turning them in
a clockwise direction as the commutator
clamp has a left hand thread. Loosen the
clamping nut with the No. 417A wrench and
locate the commutator segments as re-
quired. Then while holding the segments
in their adjusted positions, tighten the
clamping nut securely. Remount the com=
mutators in place on the shaft turning
them 1n a counter-clockwise direction.
Locate the position of the commutator
segments with relation to the commuta-
tor springs as outlined in 3.15. Tighten
the commutator clamping screw securely
and remount the U bar securely in place.

Relatiom Between i(CJ] and [T} Commuta-
tor Springs and Their Associated Com~
mutators {Rq.2.137

3.14 Position of (ST) Commutator Springs

1Rq.2.12)

Closed Period of (C), (T) and L?T_)_
Commutator Springs and Their Assocla=
ted Commutators Q.2.15)
SvnchronizatTon _of [XT} and {X) Com-
mutator Springs and Tiie of Day q.
gy

Closed Period of [XT] and (X] Commu-
tator Spri and The{r Associated Com=
mutators (Rq.2.177

(1) General: To check or adjust for

these requirements, use a test set
consisting either of a lamp and battery
or.a buzzer andbatteryand connect these
parts in a circult across the terminals
of the commutator springs. When & ref-
erence 1s made to the leading spring of
& commutator spring assembly, the spring

ISS 2-D, SECTION 030-110-701

that makes with the commutator segment
first 1s meant and the leading edge of
this spring has a bevelled edge; when
a reference is made to the trailing spring
of a commutator spring assembly, the
spring that makes with the commutator
segment last 1s meant and the tralling
edge of this spring has a bevelled edge.
In making any of the following adjust-
ments, take care when changingthe posi-
tion of any commutator spring that a
corresponding change i1s made in the posi-
tion of the associated tension spring.
After making these adjustments, recheck
the commutator spring pressure as out-
lined in 3.10. The chart shown in Fig.
S may be used as a guide in positioning
the commutator and commutator springs
with respect to the minute drum. When
using the "Advance-Retard" mechanism to
check the adjustments one revolution of
the pointer is equal to advancing the
clock one second. Do_ not_tu %
vance-Retard” mechanism in the retard
dIrection.

(2) (c) Commutator Sg%ings and Associa-

ted Commutator: ~Turn the "Advance=
Retard® mechanism until the minute drum
just completes its advance to the next
minute. Then turn the "™Advanoe~Retard"
mechanism 7-1/2 turns in the advance
direction. ILoosen the commutator clemp=-
ing screw with the XS-6854 screw-driver.
Rotate the commutator until the leading
edge of the segment is approx ely on
the horizontal centerline through the
commutator. Remove the backlash in the
commutator by turning the commutator in
a counter-clockwise direction a slight
emount and then tighten the clamping
screw securely. Loosen the spring as-
sembly screws with the 3-1/2" cabinet
screw-driver end slide the trailing com=
mutator springup or down until the cone

Minute Drum has comrleted its advance to next minute
(0at right hand spacing line on clock case)

i=— 0 at left hand spacing line on clock oase
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SECTION 030-110-701

3.13=3.17 (Continued)

taoting edge 1s approximately in the
oenter of the segment. Adjust the lead=-
ing commutator spring in the same man-
ner until it Just makes with the leading
edge of the segment. Turn the "Advance-
Retard" meohanism in the advance direoc=-
tion 1/2 turn and adjust the trailing
oommutator spring until the oirouilt is
Just made on the tralling edge of the
segment, Tighten the sorews eeourely.

{3} T&_gommutator Springs and Assoola-
ed Commutators: Turn the dvanoe«
Retard™ meohanIsm until the minute drum
Just oompletes its advanoe to the next
minute. Then turn the "Advanoe=-Retard"”
meohaniem 7=1/2 turns in the advance di-
reotion. Loosen the oommutator olamping
sorew with the KS=6854 sorew=driver.
Rotate the commutator until the leading
edge of the segment 18 approximately on
the vertiocal centerline of the commutator
shaft. Tighten the sorew seourely., Loos-
en the spring assembly sorews with the
3=1/2" oebinet sorew=driver and slide
the trailling ocommutator spring baock and
forth until the ocontaoting edge is ap=-
proximately in the ocenter of the seg=
ment. Adjust the leading commutator spring
in the same manner until it just makes
with the leading edge of the segment.
Turn the "Advance-Retard" mechanism 1/2
turn in the advance direotion and adjust
the trailling ocommutator springuntil the
oirouilt is Just made on the +trailing
edge. Tighten the sorews seourely.

{4) Pomit and Closure of (ST) Commue-

ator Springs : er afljufting fthe
(T) commutator springs asoutlined above
cheok the position of the (ST) commuts-
tor springs. Normally these s8prings
should be parallel to the oclook base.
However, 1f a period longer or shorter
than 7=1/2 seoonds 18 required between
the time +the operator starts the time
announoement and the tilme the tone is
transmitted to the subsoriber, the po=-
aition of the (ST) ocommutator spring may
be changed bY loosening the braocket
look nut and shifting the position of
the springs as required to ocompensate
for the difference in time. To ohange
the period of olosure of the oommutator
springs, loosen the 8pPring assembly
sorews with the 3-1/2" ocablinet sorew=
driver and shift the position of the
springs as outlined in (3). Do not re-
position the commutator.

(5) {X) Commtator mnd Assooimted Com-

mutator & i Turn the "Advanoe-
Retard® meo am until the minute drum
Just oompletes 1its advance to the next
minute. Then turn the "Advance-Retard"
meohanism in the advanoe direotion 2-1/2

turns. Loosen the oommutator olemping
sorew with the KS-6854 sorew-driver. Ro=-
tate the ocommutator until the 1leading
edge of the segment 1s approximately 45°
to the left ofavertical 1line through the
oenter of the oommutator shaft. Tighten
the olamping sorew seourely. Apply a
light pressure on the ocommtator in a
oounter=clookwise direotion +to take up
any backlash 1n the gears before adjust-
ing the springs. Loosen the spring as-
sembly sorews with the 3-1/2" oabinet
soraw=driver and elide the trailing oom=-
mutator spring back and forth until the
oontaoting edge 1s approximately in the
oenter of the segment. Adjust the lead=-
ing oommutator spring in the same man-
ner until i1t Just makes with the leading
edge of the segment. Turn the "Advanoce-
Retard" meohanism in the advance direo-
tion 9 turns and adjust the trailing oom-
mutator spring until the ciroult is Just
olosed on the tralling edge of the oom~
mutator. Tighten the s8sorews seourely.
Then rotate the hour and minute drums
until an hour and no minutes or an hour
and any quarter hour perilod is indiocated.

{6) {XT} Commutator and Assoolated Com-

mutator Eprings: Turn the "iivanoce=
Retard® meoﬁznﬂfsm until the minute drum
Just oompletes 1ts advanoce to the next
minute. Then turn the "Advance-Retard®
mechanism in the advance direotion 6-1/2
turns. With the oommutator in this po-
sltion the oommutator spring should be
made or about to make. Do not relooate
the ocommutator einoe 1t should have been
loocated at the seme time the (T) ocommu-
tator was looated. lLoosen the spring
assembly sorews with the 3-1/2" cabinet
sorew=4river and slide the trailing ocom=-
mutator spring baok and forth until the
oontaoting edge 1s approximately in the

oenter of the segment. AdJust the lead-.

ing commutator spring in the same man=-
ner until it Just makes with the lead-
ing edge of the segment. Turn the "Ad-
vanoe=Retard™ meohanism in the advanoce
direotion one turn and adjust the trail=-
ing oommutator spring until the oirouit
is Just made on the tralling edge of the
ocommutator seguent. Tighten the sorews
seourely.

(7) After looating the (XT)and (X) oom-

mutators and commutator springs and
before returning the olook to servioe,
oonneot the test set aoross the proper
terminals on the terminal strip and with
the motor rumning, oheok that the re=-
guireme nt for synohronization of the (XT)
and (X) oommutator and commutator springs
is being met. If it 1s not being met, re=-
oheok the olosures of the individual oom-
mutator and commutator springs and make
the necessary adjustment.
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