BELL SYSTEM PRACTICES
Plant Series

1

SECTION 030-121-701
Issue 2-D, September, 1937
AT&TCo Standard

MASTER CLOCKS
KS-1299, KS-1924, KS-1925, KS-1926, KS-1927, KS-1928, KS-1929, KS-1930,
KS-1931, KS-6777 AND KS-6778
REQUIREMENTS AND ADJUSTING PROCEDURES

. GENERAL

1.01 This section covers KS-1299, KS$-1924,
KS-1925, KS-1926, KS-1927, KS-1928,

K5-1929, KS-1930, KS-1931, KS-6777 and

KS-6778 master clocks.

1.02 It is reissued primarily to bring cer-
tain requirements and procedures up to
date and to change some of the illustrations
to agree with the latest manufactured prod-

ucts,

1.03 Reference shall be made to Section
020-010-711 covering General Regquire-
ments and Definitions for additional infor-
mation necessary for the proper application
of the requirements listed herein. :

1.04 Asterisk: Requirements are marked with
an asterisk (*) when to check for them
would necessitate the dismantling or dis-
mounting of apparatus, or would affect the
adjustment involved or other adjustments.
No check need be made for these requirements
unless the apparatus or part is made acces-
sible for other reasons or its perfofmance
indicates that such a check is advisable.

1.05 One dip of o0il for the purpose of this

section is the amount of o0il retained
on a KS~14184 No. 4 Artists Show Card brush
after being dipped into the oil to a depth of
3/8" and then scraped on the edge of the con-
tainer to remove surplus oil., There should
not be sufficient o0il adhering to the brush
to form a drop on the end of the bristles.

1,06 Normal position - motor armature is
thet position In whlch the motor ar-
mature rests against the lower banking

spring and the normally closed motor con-
tacts are closed,

Qperated position - motor armature is
fﬁaf posItIon In which the motor ar-
mature rests against the upper banking spring
and the normelly closed motor contacts arse

open.

1.08 Normal position - s¥gchronizing arma-

ture 1is a position 1n whic e
synchronlzing lever rests against the frame
stop pin.

1.09 oOperated position =synchronizing ar-

mature 18 that posffion In which, with
the synchronizing magnet energized and the
synchronizing latch disengaged, the synchro-

l.07

nizing erm rests ageinst the two point cam
of the cannon socket assembly.

1.10 Normal position= circult closi con-
tacts Is that positlon 1in wEIoE the
contact springs rest flat against the hard

rubber back stop with the normally open
contacts open.

1.11 Qperated anition - c%rcgit olgaigﬁ

contacts 1s at Dpos on whic
the shorter contact spring has dropped from
the tip of the hard rubber ratchet wheel
tooth or cam and the longer contact spring
rests on the tip of the tooth or cam. In
this position the normally open contacts are
closed.

l.12 Time of synchronization as referred

o hereln 8 no reference to the ac-
tual time of day. It is & period occurring
once each hour representing the time within
whioch the synchronizing pulse is received
by the clock. On clocks per KS-1924, KS~
1928, KS~1930 and KS-6778 this time extends
fram 12 seconds before to 12 seconds after
15 minutes past the hour. On clocks per
KS~1925, KS~1927, KS-1929 and KS=6777 this
time extends from 12 seconds before to 12
seconds past the hour.

conslists o wo beats 1Is e stanoce
covered by the pendulum when travelling from
any given point in its swing beck to the
same point agein moving in the same direc-
tion. This includes two reversals of di-
.rection of the motion of the pendulum. on
clocks per KS=1924, KS-1925 and KS-1926 whioh
have a 60-beat movement one full stroke is
accomplished in 2 seconds while on the other
clooks which have a 120~beat movement -one
full stroke is aocomplished in 1 second.

1.13

2. REQUIREMENTS

2,01 Cleaning

{a) Contacts shall becleaned, when nec-

esgary, in accordance with the sec~
tion ocovering cleaning of relay oon-
tacts and parts.

(b) Other parts shall be cleaned, when
necessary, in accordeance with ap~

proved procedures.

{c) Where KS-7860 petroleum spirits is
used for cleaning, the movement shall

be allowed to drv and shall then be lubri-

cated.
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SECTION 030-121-701

2.02 Lubrication
(a) The

oints of the clock 1listed in

requirements (b), (¢) and (d) shall
be adequateli lubricated with KS-6232
ub

oil,. When

rication {s

necessar{

these parts shall be lubricated as fo

lows:

(b) One dip of cal

shall be divided be~

tween each 4 or 5 of the following

Each shaft bearing of the movee
ment and winding motor.

Every tenth tooth on the escape-
ment wheel,

Both points of contect betwsen
the escapement wheel and pallet
- Fiso 1 (A)o

The point of contact between the
motor armature lever pin amd the

points: winding lever - Fig. 1 (B)e
Pallet 3econds Roller
#y" piece
@9 Yoke Adjusting
Screws
{A) @
Pawl e @
Synchronizing
Escapement = n{ . _ o . L Magnet
Wheel ' =
: {E)
Circuit _ = = _’—_ﬂ‘___,,_.——~—‘
Closing =
Contact _EE____,_——-—————-(C)
Msembly T =

Seconds Arbor—

Heart

Shaped Cams

Star Wheel

Hard Rubber

Ratchet Wheel
Winding Circult

Contacts

Cannon
Socket
A8senmbly

Dial Train
Gears

Thumd Scorew

wWinding Lever

Motor Megnet

Motor Armature

Bearing X"

Synchronizing
Armature

Latch Lever

Synchronizing Latch

winding Ratchet
Wheel

Frame Stop Pin

‘Synchroniz-
ing Lever

Synchroniz-
ing Lever
Contacts

Dust Cap

\\\\\‘\——-Motor Armature

@ Lever Pin

(B) Motor Contacts

Fig. 1 - General Assembly of typical Mechanism



2.02 (continued)

(c) One dip of oil shall be applied to
the winding ratchet wheel teeth.

This oil shall be distributed over the

circumference of the wheel.

{(d) Clocks per KS-1924, KS-1925, K3~-1927
and - : & lon to e points
sted In requirements (b) and (c) one
dip of oil shall bedivided between each
4 or 5 of the following points:
Each bearing of the synchronizing
mechanism = 4including the seconds
roller bearing - except bearing "X" =
(Fis. 1)0
Point of "V" piece - Pig. 1 (C).
Rim of each of the two heart shaped
cams - Fig. 1 (D).
Point of ocontact between star wheel
ratchet and pawl - Fig. 1 (E).

{e) Recommended Lubrication Intervals:

er turnover, 1T 1s recommended
that the parts of the clock listed above
be lubricated at intervals of two years.
This interval may be extended if periodic
inspections have 1indiceted that local
conditions are such that requirement (a)
wi%l be met during the extended inter-
vel,

*2,03 )Mounting - Fig. 2 (A): The clock shall
be mounted so that, when the pendulum

is at rest, the pendulum rod is parallel to
the back of the case and the lowest point of
the pendulum lines upwith the center lineof

N £

Regulating Nut-——J/

Mark or Scale

Pig. 2 - Face View (KS-6777 and KS=6778)

*2.08
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the degree socale or the mark on the bdbottorn
of the clock cass, Gauge by eye.

Circuit Closing Contacts

*2,04 Spring Clearance: There .shall be a

horizontal clearance between the ad-

Jacent circuit closing ocontact springs of
Min. 1/64"
Gauge by eye.

Contact Alignment: When the contaots
are in the operated position, they
shall line up so that their centera are not
out of alignment more than 25¢ of their
diameters, and the shorter spring shall not
rest against the hard rubdber back stop be-
neath it., Gauge by eye.

*2.06 Clearance Between Contact Springs and
Ratchet Wheel Teeth - Yig. & TA):
when the synchronizIing mechanism operates,
there shall be & perceptible clearance be-
tween the tips of the oircuit oclosing con-
tact asprings and the teeth of the hard rub-
ber ratchet wheel as the 8seconds hand is
restored to the 60 seconds position. Gauge
by eye.

*2.05

Circult Closing

Contact Springs
A Y (B)
AN

Hard Rubber
Ratchet Wheel

sjnchronizing
Levar

(A) {C)

Fig. 3 - Circuit Closing Contacts
and Ratchet Vheel

*2.07 Contact Separation -Fig. 3 (B): With
the confaog springs in the normal po-
sition there shall be a separation between
each pair of contacts of

Min. .0l12"
Use the No. 74D gauge.

Contact Closure Time

(a) On clocks per KS-1299’ KS-1924,
KS-1329, K5-1030 and K5-1931, the con~
Tacts iﬁIcE close every & seconds to
send out pulses to operate the switche
board position clocks shall have a clo-
sure of minimum .4 sec, and maximum 1.0
sec. Gauge by eye.
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SECTION 030-121-701

*2.08 (Continued)

(b) On clocks per KS-6777 apnd KS-6778

e contacts WhIch close every 7-!75
seconds to send out pulses to operate
the time of day equipment shall have a
closure of minimum .35 sec. and maximum
+65 sec, Gauge by eye.

2,09 Dia)l and Hands

(a) The seconds hand shall not drive or
slip backwards., Gauge by eye.

(b) The hands shall not interfere with
each other or rub against the dial
in any position. Gauge by eye,

2.10 Accuracy of Clocks
(a) Clocks per KS3-1299, KS-1924, KS-1925

- - - 9 -
and KS- : The clock sha not galn
or lose more than 30 seconds per day of
24 hours nor more then 1-1/4 seconds in
any one hour.

{b) Clocks per KS-6777 and K3-6778: The

clock sha not gein or lose more
than 12 seconds per day of 24 hours, nor
more than 1/2 second in any one hour.

Winding Circuit Contacts

*2.11 contact Separation - Fig. 4 (A): The
contact separation between the winding
cirouit contact springs, when in their nor-
mal position, shall be
Approximately 1/32"
Gauge by eye.

*2.12 Alignment of Contact Spri and Cone
tac% Sector - Flg. 4 !B;: With the

contact sector about to touch the lower con-
tact spring, the tip of the spring shall bve
approximately even with the edge of the in-
cline of the contact sector. Gauge by eye.

Lower Contact Upper Contact

Spring

viinding
Circuit
Contacts

Contact
Sector

—{(B)

Fig. 4 - Winding Cirouit Contacts
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42,13 Contact Aligrment: The contacts shall
be approxImA%on centered, and the

tipa of the springs shall be approximately

perallel when the contacts are closed. Gauge

by eye.

Motor

*2.14 Blectrical Reguirement: The motor
s operate to wind the <clock on a

direct current potential of minimum X8 volts,

*2.15 pPosition of Motor Armature

(a) Fig. 5 (A) = When the armature is in

the normal position, the front edge
of the armature shall be approximately
in line with the lower edge of the mag-
net core., Gauge by eve,

llpper Banking
Spring

Motor
,‘f”fagatactr
_,,—ﬂ——Sptral

Contact
Spring

—Motor Maguet

{c)

Contact Pin

Motor
Armature

Magnet
Core

(A)—— —(B)

Lower Banking Spring

Fig. 5 - Winding Motor

({b) with the motor armature in the op-

erated position, the upper edge of
the ermature shall be approximately 1/1é"
below the upper edge of the magnet core,
Gauge by eye.

Kotor Contacts

*2.16 Spiral Contact Spring Position - Fig. §

lgl - When the am%ure Is In the nor-

mal position the straight portion of the

spiral contaot spring shall point to approx-

imately the center of the motor magnet core.
Gauge by eye.

*2.17 Contact Aliggggnt - Pig. 5 (C): The

contact pin shall approximately center
on the contacting portion of the spiral con-
tact spring. Geuge by eye.

*2.18 §2;§gg_gﬁg§§g%: The spiral contact
spring sha e tensioned slightly
against the contact pin. Gauge by feel.

. _«_‘,ﬁ



*2.19 Contact Separation: With the motor
armature In the operatad position, the
separation between the contact pin and the
contact on the spirel spring shall be
Approximately 1/16"

Gauge by eye.

*2.20 Contact Sequence: Both front end rear
motor contacts shall open simultene-
ously when the armature is operated manual-
ly. Geauge by eye.

Sgchronizigﬁ Mechanism -~ Clocks ger KS~-1924,

2= 8anc ho=D

Electrical Requirement: The synchron-
121ng mechanlsm shall function to cor-
rect the position of the seconds and minute
hands at any time during the time of syn-
chronizetion when a direct current potential
of minimum 18 volts 1is applied across the
terminals of the synchronizing magnets.

*2.21

*2.22 asrmeture Air-Gap - Fig. 6 (4): With

the armature 1n the operated position
there shall be a clearance between the syn-
chronizing armature end
pole-pleces of
Min. .010"
Use the No. 74D gauge,

each of the two

Yoke Adjusting
Screws

Synchronizing
Magnet

(A)

Armature
Adjusting Screw

Fig. 6 - Synchronizing Mechanisi

$2.23 Sx%chroniz;gg Lever Operation - Fig. 3
[¥

(a) Clocks per KS~1924, KS-1925, KS5-1927,
=-1028, K3=0777 ana 23-3775: The
synchronlzing latch shall be locked at

all times except 15 seconds before to
15 seconds after the time of synchroni-
zation, and it shell be unlocked during
thbe time of synchronization.

(b) Clocks per KS-1929 and K3-1930: The
synchronizing latch shall lock the

synchronizing mechanism firmly at all

1SS 2-D, SECTION 030-121-701

times except for four minutes of each
hour. The period during which the syn-
chronizing latch 18 open sheall stert two
minutes before and end two minutes after
the time of synchronizetion. Gauge by
oye.

*2.24 Clearance between Seconds Roller and
Cem: There shall be & very sllight
clearance between the seconds roller and the
heart shaped cam when the synchronizing ar-
mature is fully operated. Gauge by eye.

Sggchroniz§g§ Lever Contacts = Clocks per
- an -

*2.25 Contact Separation - Fig. 7 (A) and
¥Tg. B (A)]: WILE the contects in the
unoperated position the contact separation
shall be
Min. 1/64"
Gauge by eye.

*2.26 Contact Alignment: When the synchron-
1zing mechanism operates, the syn-
chronizing lever contacts shall meke relia-
bly and the contacts shall be approximately
centered, Gauge by eye,

*2.27 Contaect Sequence: With the 7-1/2

seocond circuit closing contacts closed,

the operation of the synchronizing 1lever

shall close the synchronizing contacts de-

fore the 7-1/2 second contacts are opened.
jauge by eye.

rDiel Train Frame Stop Pin
Gears

2:0 Poirt Pitmen
van Screw

Lo} Thumb
Screw

(A) Synchronizing
lL.ever Contacts

Fig. 7 - Synchronizing Lever Contacts
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SECTION 030-121-701

——Synchronizing
Lever Contacts

Hard
Rubber
Retchet
Wheel

Circuit Closing
Contacts

Synchronizing Lever

Fig. 8 - Synchronizing Lever Contacts
K3-6777 and KS=-6778

3. ADJUSTING PROCEDURES

3.001 List of Tools, Gauges and Materials

Code No. Description
Tools

2658 Contact Burnisher
KS5-6015 Duck-bill Pliers

- Tweezers

KS-14164 No. 4 Artists Show Card Brush
- 3-1/2" Cabinet Screw-~driver

- 4" Regular Screw-driver

- 6-1/2"% P-Loyg Nose Pliers

- 5" Diagonal Pliers

- Jewelers' Screw-driver

Gauges

74D Thickness Gauge Nest
Materials

D-98063 Cloth

KS-6232 0il

KS=-7860 Petroleum Spirits

Page 6

Code No. Description

Small Flat Piece of Wood

Toothpicks, Hardwood, Flat at
One End and Pointed at the
Other

3.002 No attempt should be made to take

the

the clock movement apart except to
extent covered in 3,01,

3,003 Should it be 1impossible to readjust

the clock so that it will meet its

requirements due to brokem parts or open
coil windings, refer the matter to the super-
visor.

.01 Cleanig% (Rq.z.Ol)

3.02 Lubrication (Rq.2.02)

(1) When cleaning is necessary, first,
remove the hands, To remove the
minute and hour hends, hold both hands
firmly at the hub and remove ths knurled
thumbscrew at the center of the hub of
the minute hand. Pull the hands off,
grasping them at their hubs and exerting
a uniform pressure away from the dial.
Then remove the seconds hand if neces-
sary. Some clocks are provided with a
large opening in the dial around the
seconds arbor making it unnecessary to
remove the seconds hand in order to re-
move the dial. However, when it is neces-
sary to remove the seconds heand this may
be done on some clocks by exerting a
slight pull on the hand with the fingers
while on other clocks the hand is held
by means of a screw through 1its hud,
which must be removed with the 3-1/2"
cabinet screw-driver or the jewsllers®
screw-driver before removing the hand,

{2) Remove the dial mounting screws with
the 3-1/2" cabinet screw=driver and
then remove the dial.

Caution: On those clocks from which
the seconds han as not been re=

moved teke care not to e _the
Seconds hand when _removiag the
dlal.

(3) Unfasten the connecting wires by

loosening the terminal screws with
the 3-1/2" cabinet screw-driver and if
necessary, label the wires so that they
mAay be replaced correctly. Dismount the
pendulum, teking care that the regul-
eting nut on the lower end is not turned
while dismounting. Remove the movement
mounting screws with the 4" regular screw-
driver and remove the movement from the
cese.

(4) Remove thedial train gears by remov-

ing the thumb screwon the lower gear.
I the movement is equipped with a syn-
chronizing mechanism, remove the synchron-
izing lever by removing the associated thumt



3.01

-3.02 {Continued)

screw by hand and removing the pitman
screw (See Fig. 7) with the 3-1/2" cab-~
inet screw-driver. Then remove the can-
non socket essembly.
{5) Thoroughly clean all bearings, piv-
ots and pivot holes by flushing them
with petroleum spirits applied with a
toothpick.

(6) Remove all old oil and petroleum Spir-

its from the parts of the clock with
a clean D-98063 cloth wrapped around a
small flat piece of wood.

(7) Allow the movement to dry and then

apply o0il to the various parts as
required using the R-1575 artists show
card brush.

(8) Exercise care when applying the petro-

leum spirits and oil not to allow
them to get on the coils or the armatures.
Also see that the case is free from dust,
and then reassemble the parts. Take care
that the connecting wires are properly
connected and that the hands are replaced
so that requirement 2.05 is met.

3.03 Mounting (Rq.2.03)

(1) To adjust the position of the clock,

loosen the screws at the bottom of
the case with the 4" regular screw-driver
and plumdb the case as required by means
of the pendulum and the marks at the
bottom of the case.

(2) Secure the case £irmly to the wall,

Circuit Closing Contects

(3.04
3.05

Spr Clearance (Rq.2.04)

i
Contact KIIgnment (RQ.2.05)
a

3.06 Clearance between Contact Springs and
Ratohet Wheel (RQ.2.06)

13.07 Contact Separation (Rq.é.O?)
[3.08 Contact Closure Time (Rq.2.08)

(1) Remove the hands and dial as covered
in 3.01.

(2) If the clearance between the adja-

cent contect springs is not as spec-
ified, loosen the circuit closing con-
tact assembly mounting screws with the
3~1/2" cabinet screw-driver end locate
the springs as required, taking care not
to destroy the contact alignment.

(3) Contacts controlli osition clocks
and time of da cIocﬁs: Menually
operate the pendulum until the shorter
spring of the contact pair drops from a
tooth of the hard rubber ratchet wheel
and note the position of the pendulum at
whioh this spring drops. Continue to

1SS 2-D, SECTION 030-121-701

operate the pendulum and note that the
assooiated longer spring drops from the
hard rubber ratchet wheel within the
following linits:

Note: The pendulum travels listea
below while not critical should
be estimated as accurately as pos-
sible in accordance with the def-
inition given In paregraph 1.13.

{a) Clocks per KS-1924, KS-1925, and

KS5-1926 - Between one F1fth of &
full stroke and one half of a full
stroke after the shorter spring drop-

ped.

(b) Clocks per KS-1299, ¥K3~-1927, KS=-

928, K5-1929, KS-1930, an - -
Between two fifths of a ?uII stroke
and one full stroke after the shorter
spring dropped.

(c) Clocks per KS-6777 and KS-6778 -

Between one third of & full stroke
and two thirds full stroke after the
shorter spring drorped.

Check in this manner on each tooth of
the hard rubber ratchet wheel and then
if necessary loosen the contact assem-
bly mounting screws with the 3-1/2"
cebinet screw-driver and shift the loca=-
tion of the tips of the springs as re-
quired. In tightening the sacrews be
sure that requirement 2.04 (&) is met.

l.ote: If tie requirements given in
paragraph 2.04 (c) cannot be met
by following the above procedures
due to a worn condition of the
hard rubber ratchet wheel or a
ratchet wheel that is not in proper
ad justment, refer the matter *to
the supervisor.

(4) Other circuit closi contacts ex=
cept contacts controerE by sn¥ch-
nizi lever: Manually operate the pen=~
dulum untll the shorter spring drops
from a tooth of the hard rubbdber ratchet
wheel and note the position of the pen~
dulum at which this spring drops. Con-
tinue to operate the pendulum and note
that the assoccisted 1longer spring does
not drop from the hard rubber ratchet
wheel until the pendulum has completed
at least one quarter of & full stroke.
Check in this manner on each tooth of
the hard rubber ratchet wheel and ad just
if necessary as outlined in (3) sabove.

(5) Manually operate the pendulum until

the shorter spring drops from &
tooth of ihe hard rubber ratchet wheel,
In this position, the contacts should be
operated., If necessary, adjust the con-
tact springs with the tweezers as shown
in Pig. 9.
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3,04-3,08 (Continued)

Hard Rubber
Ratchet Wheel

_____ P
o
2 g
/s

Tweezers ~
Backstop ég
Spring
Hard Rubber Contact
Beckstop—mM8MmM8M8m ™ Reising Arm

Fig. 9 - Method of Adjusting Circult
Closing Contacts with Tweezers

(6) Ir necessary to adjust the position

of the hard rubber back stop, adjust
the back stop spring with the ES-=6015
duck=-bill pliers.

(7) Manually operate the synchronizing

. armature and note whether the cir-
ocuit closing contact springs clear the
hard rubber ratchet wheel teeth as the
ratchet wheel is restored, The spring
clearence is ocontrolled by the opera-
tion of the contact raising arm, which
in turn, 18 oontrolled by the operation
of the synchronizing lever. If a sate-
iafactory clearance 1s not obtained,
adjust the pin at the base of the con~-
tact raising arm as required with the
lopng nose pliers. Exercise extreme care
in making this adjustment 80 as not to
break off the pin.

(8) Clocks per KS-1924, KS-1925 and

KS-1926 are equipped with circuit
closing contacts which close once every
hour and which synchronize other clocks.
KS-1927 and KS-1928 clocks may also have
program attachments for operating relief
bells. The operation of these contacts
is controlled by an arm which rests on
the edge of the disc on the cannon socket
assembly. If the arm fails to drop into
the notch in the disc, it is probably
due to improper tension of the retrac-
tile spring or due to bind. Grasp the
spring assembly at the base and rotate
it gently a number of times to determine
whether or not it is binding on its axis.
If it binds, remove the knurled nut and
the assembly and clean the pin with a
D=-980683 cloth which has been moistened
with petroleum spirits. Then replace
the parts and check to see that the
1Ssembly operates properly. If this
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does not provide satisfactory operation,
remove the retractile spring and clip
off a turn with the diagonal pliers and
replace the spring. Recheck for proper
operation. Also, see that the lower end
of the arm which orerates these contacts
is approximately centered on the edge of
the disc on the cannon socket asscmbly.
Replace the dlal and hends meking sure
thet requirement 2.u5 is Let.

3,09 Dial and Hands (Rg.2.09)

(1) Rotate the minute hand clockwise man-
ually 12 complete revolutions and
observe whether it rubs on the hour
hand, or whether either hend rubs on the
dial at any point. If any interference
or binding 18 observed, adjust themwith
the fingers as required. If the diel ia
warped, remove it fram the clock as out-
lined in 3.0l and adjust it as required
with the hends, If the dial is warped
to such an extent that it cannot be
straightened replace with a new one.

3.10 Accuracy of Clocks (Rq.2.10)

{1) Clocks per KS=1924, KS-1925, KS~-1927
- =1920 - -

and KS=8778: On these clooks tﬁe Bands
mst be placed so that the clock will
be synchronized to indicate the correct
time when the synchronizing pulse oper-
etes the synchronizing mechenism. 1In
order to set the hands properly, first,
ascertain the +time of synchronization
for the particuler olock under test,
and, as the minute hand is being rotated
clockwise manually, listen intently for
a cliok inside the clock indicating the
opening of the aynchronizing latch., When
the click is heard, stop the rotation
end rotate the minute hand in a counter-
clockwise direction as far as the lock-
ing device will permit. The minute hand
should now point to the time of syn-
chronization. If not, remove the minute
hand as covered in 3.01 and replace it
8o it points to the time of synchroniza-
tion.

(2) Turn the minute hand to the number

or numeral "12® on the dial and as-
certain that the hour hand points direct=
ly toward the mark corresponding to a
numeral. If not, shift the position of
the hour hand as required with the fin-
gers.

(3) From an external source, ascertain

at what time the next synchronizing
pulse will be transmitted to the clook,
end, with the clock 8stopped, 8set the
hands to indicate the correct time at
the next time of synchronization. See
thet the pendulum 18 not swinging, and
at the instant the synchronizing pulse
operates the synohronizing mechanism,
start the oclock and allow it to run
several hours.



3.10

Continued

(4) Open the circuit to the synchroniz-

ing magnet. 3Shortly before the fol-
lowing 24th hour, close the circuit to
the synchronizing maghet. When the syn-
chronizing pulse for the 24th hour comes
observe whether or not the clock has
gained or lost more then 30 seconds, (12
seconds for clocks per KS-6777 and
X5-6778) and if so, note how much it has
gained or 1lost. I1f necessary to regu-
late the clock, loosen the check nut
{located just below the regulating nuts
if provided, and turn the regulating nut
on the lower end of the pendulum. Be
sure to tighten the check nut after the
regulating nut has been turned. after
the clock has been stopped to turn the
regulating nut, time comparisons should
not be started for several hours, orun-
til the pendulum has had time to settle
into its normal arc. If the clock runs
fast turn the regulating nut toward the
bottom of the case to slow up the clock
and if the clock runs slow turn the nut
away from the bottom of the cese to speed
uf the clock. One full turn of the nut
wlll chenge the time rete per 24 hours
of the clock as follows:

Clocks per KS-1924 and 40 sec.
KS5-1925
Clocks per KS=-1927, 1 min. 50 sec.

KS-1928, KS-1929,
KS~1930, KS=-56777
and KS-6778 (Brass
bob wood rod pen-
dulum)

Clocks per KS«6777 2 min. 10 sec.
and KS-6778 oquipped

with invar steel rod

pendulum

(5) Clocks per KS-1299 and KS-1931: If

the clock galns or loses more than
30 seconds per 24 hours note how much
the clock varies. Regulate by turning
the pendulum regulating nut. One turn
of the nut will affect the rate of the
clook 1 minute and 50 seconds per 24
hours.

Note: Any fraction of a complete
turn of the regulating nut inclock
mentioned in (4) aod (5) will af-
feoct the time rate 1in proportion
to the above figures.

(6) Clocks per KS=1926: If the clock

galns or loses more than 10 seconds
per 30 days notehow much it varies.
Regulate by turning the pendulum regu-
lating nut as descrived in (4). One
turn of the regulating nut will affect
:he rate of the clock 30 seconds per 24
Ours »

Note: Where aclock isequipped with
@ merourial pendulum and has a
set of weights for fine regulatians,
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turning the regulating nut as dase
scribed in (4) two divisions will
change the rate of the clock about
one second per 24 hours. Adding
two one gram weights will make
the clock gain about one second
per 24 hours, and the smaller
weights will affect the rate in
proportion. Care must be taken
when putting on or teking off
weights not to disturdb the swing
of the pendulum as any cheange of
the arc affects the rate of the
clock.

(7) When clocks except clock per KS-1928

are regulated as covered in the above
procedures toc meet their 24 hour accur-
ecy reguirement, they should meet their
one hour accuracy requirement also. This
can be checked by observing the gein or
loss of time in one hour. If the one
hour requirement is not met the regul-
eting nut shall be turned as described
in (4) untll the requirement ismet., If
this procedure is followed it should be
observed that the 24 hour requirement is
still met.

Winding C;rcuit Contacts

3.11 Contact Seperation (Rq.2.1l1)
3.12 Allgnment of Contact Spring and Con-
tact Sector (Rq.2.12)

3.13 Contact KIIgnment {RQ.2,13)

Motor
3.14 Electrical Regquirements (Rq.2.14)
3.15 PosItTon of Motor Armature (Rq.2.15)
Motor Contacts

316 Spiral Contact Spri Position
qu.ﬁ.IE)

3.17 Contact Alignnent (Rq.2.17)

3.18 rin, ension (Rq.2.18)
3.19 Contact Seperation (RG.2.19)

3«20 Contac equence (Rq.2.20)

(1) Operate &nd relsase the "WINDING" key
located on tie 1uside of the case
manually several times to determine
whether the motor will function satis-
factorily. If the motor fails to op-
erate, manually close the winding cir-
cult contacts seversl times. If the
motor oper-tes under this condition, it
is an indication that either the cire
cult to the key is open or else the key
contacts ere dirty. Clean the contacts
with the No. 265B contact burnisher.
Then check the wiring for loose connec-
tions and, where necegsary, tighten the
connections to the binding posts.

(2) If the motor fails to operate when

either the winding circuit contacts
are closed manuaelly or when the key is
closed, the trouble is probebdly due to
any one or all of the following defects:
Corrosion at the contacting points, im=
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3.11-3.20 (Continued)

proper adjustment of the winding motor
contacts, broken or distorted driving
pawl, open magnet winding, or run down
battery.

{(3) Remove the hands and dial as out-
lined in 3.01, apply the potential
directly to the motor winding terminals
and note whether the motor armature re-
sponds., See that the battery potential
is within the specified limits, If the
motor does not funotion, it is en indi-
ocation that the windings are open.

(4) If the motor armature operates end

releases satisfactorily but does not
wind satisfactorily, examine the driving
pawl and winding lever. If they are
broken or out of adjustment refer the
matter to the supervisor.,

(d) If the armature does not operate and

release continuously when the poten-
tial i1s applied by operating the key, but
operates only once on each application
of potential it 1s an indication that
the motor ocontacts do not break when
the armature operates, Check this and,
if necessary, adjust them as outlined
in (6) and (7).

(6) If the motor contacts require ad-

Justing it may be necessary to re-
move the dust cap in front of the con-
tacts requiring adjusting. The front
dust cap is removed by removing the low-
er mounting screw with the 3=1/2" cab=
inet screw-driver and sliding the dust
cap from the groove in stud "A". Adjust
the contacts as required with the tweez-
ers as shown in PFig. 10.

Stud "A" -~Pweezers
o e L Dust Cap
:
v .. Mounting
=S Sorew

Winding Lever

Armature Motor Contacts

Fig. 10 - Method of Adjusting Motor
Contacts with Tweezers
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(7) Ascertain that the armature banking
springs are not broken.

(8) Adjust the winding circult contact
springs as required with the KS-6015
duck-bill pliers.

{(9) Operate the winding key manually and

if the motor functions satisfactor-
ily reassemtle the parts.

Synchronizing Mechanism
3.21 Electrical Requirements (Rq.2.21)

3022 Armature r-Ga Rq.2.22
3423 S*ncﬁronfzfng Lever Operation
Rq.2.
3.24 (Clearance between Seconds Roller and
Cam (Rq.<.

(1) If the synchronizing mechanism does

not function properly remove the
hands and dial as covered in 3.0l1l. Man-
ually turn the cannon socket  assembly
slowly until the pin on the disc on the
cannon socket assembly Just unlocks the
synchronizing latch. With the latch
open, manually operate the synchronizing
armature, The seconds roller should
move the seconds arbor to the position
in which the seconds hand indicates &0
seconds. In this position the synchron-
izing lever should rest on the two point
cam of the cannon socket assembly and
the seconds roller should barely clear
the heart shaped cam as shown in Fig. 11.

{(2) If the armature air gep 18 notv as

specified, slight adjustments may
be made by turning the armature adjust-
ing screw with the 3-1/2" cabinet screw-
driver. If a satisfactory adjustment
cennot be made in this menner, loosen
the yoke adjusting screws with the 3-1/2"

Heart Shaped Canms

Seconds Roller

Contact Raising Arm

Adjusting
Screw

Synchronizing
Armature

Lever Bearing "X"

Fig. 11 - Position of Seconds Roller
and Synchronizing Armature -
Synchronizing Mechanism
Operated



cabinet screw-driver. Manually operate
the synchronizing armature and, while
holding the armature in this position,
set the magnets so that they just clear
the armature., Tighten the yoke adjust-
ing screws., Take care that the proper
armature air gap is maintained and that
the armature adjusting screw rests firmly
against the head of the rear synchroniz-
ing magnet.

(3) If the seconds roller does not clear

the heart shaped cam as specified,
adjust the synchronizing lever as required
at a point about one inch below the sec-
onds roller, using the long nose pliers.

(4) If the synchronizing latch does not

function properly, first, ascertain
that the latch lever is free to move at
bearing "X" (shown in Fig. 1ll). If this
bearing binds, clean it as covered in
procedure 3.01. Do not attempt to ad-
just the latch.
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Synchronizing Lever Contacts

3.25 (Contact Separation (Rq. 2.25)
3.26 Contact Alignment (Rq. 2.26)
3.27 Contact Sequence (Rq. 2.27)

(1) Manually operate the pendulum until

the shorter spring of the 7-1/2 sec=~
ond circuit closing contact pair drops
from a tooth of the hard rubber ratchet
wheel on the seconds arbor assembly.
This will close the 7-1/2 second con-
tacts. Manudlly turn the cannon socket
assembly until the synchronizing 1latch
is unlocked, then manually operate the
armature of the synchronizing magnet,
Observe that the synchronizing contacts
close before the 7-1/2 second contacts
are opened. If this requirement is not
met, adjust the springs with the KS-6015
duck-bill pliers. When making this ad-
justment it should be observed the con-
tact clearance requirement is also met.

(6) Reassemble the parts.

=Yt
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