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MISTER CLOCKS

Oticrlptlon

The Master Clock la, aa the rarae topliea, lasier of the electric 

clock ajaten. It ia thc cnrirclllng time piece ior the aystea and its 

time ia iransmitted to all secondary apporatna fcy n c m s  ol « i r o  and tlft- 

trcnagnets. Each Rasier clock ia fitted wiih s circuil cloaer c&lled an 

Inpulse contact. The impul9e ccntact uaually closea oace each ainote.

The master clocka are made wlih two typea ol drive, i.e. aprlng and 

fcelghi driven.

Ihe principleofoperation, adjuatmeota, Inaiallailor and ■tlntnuce 

la deacrlbed aa lolloua.

fcalght Driven

The International, weight-driven, notor-wound Haater Clock li the 

higheat type of conmercial time piece nanufactured. The drlfing pouer ia

Fi g - i 
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furnishea by two weights which insure constant and even power to the escape 
wheel at all times. Differential gears are used to furnish power to the 

escape wheel while the clock is winding. Ball bearings are placed at all 

points of heavy pressure and jewel cut pivots at the renainder, reducing 

friction to a mininum. The movement of the Neights is controlled by an 

automatic switch which cuts io the notor when the weights have rundowna 

certain distance and cutsitout when the clock is fully rewound. II power 

is not available when the switch is turned on the circuit renains closed 

jntil power is restored and the weights are raised to a point where the 
switch turns off.

Spring Drlvan

The International, spring-driven, ninutewoundMaster Clock isa very 

■ igli grade clock and will neetthemost exacting commercial requirenents. 

The driving power is furnished by a flat spring which has reserve power 
*f 8 to 13 hours depenaing on the contact load. *

Fig. 2

utallatlon

ln order to secure the maximum results fron this Master Clock it 

toald be carefully installed and properly naintained.

The Master Clock sbould always be installed on a substafltial post or 

ill that is free fron dust, moisture and Vibration. Its location as a 
ne piece isof secondary importance.' Special treatnent ia used in nanu-

<« a
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Hg. 3 shows thp relative Position of all part3 when the clock escapea 

as the pendulun swings to the right.

The upper operating finger shouldbefree of the lower contact finger 

as shown at "H" but it sbould be below the upper contact finger so that 

ia case the contacfs are stuck together they will be broken apart.

If the pendulun is allowed to swing just enaugh to escape the clock 

there will be no contact at "H" Fig. 3, unless the contact fingers stick 

together and the upper contact finger will just break from its support at 

"F" Fig. 2 , at each swing of the penduluo to the left.

Vrhen the pendulun swings nornally there will be quite a perceptible 

break at "F" Fig. a, and the upper operating finger will touch the lower 

coatact spring at "H" Fig. 3. at each swing of the pendulun.

SEKVtCE INSTHUCTIOHS_________________ _________ I.T.R. Apbil 1. 1938
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Fig. i shows the relative position of all parts when the pendulun 

3 at rest.

Note that "D" and "E" are approxinately parallel. Thia nay be ad-« 

usted by changing the relation of "E" to the verge shaft. The contact 

lock assembly nay also be adjusted.

Spring "C" should rest on support HD" with Just sufficient pressure 

d that it will follow "D” down about i/6**H it “D" is pressed down. More 

ension than this in spring "C" will do no goodandtend to stop the clock.

The contacts should be open at "B" about 1/33" when the lower spring

9 free and not touching anything.

There should bea very snali air gap at “A” when the contact is nor- 

ally open and the pendulum at rest.

Fig. 3 shows the relative position of all parts at the instant of 

scape when the pendulum swings to the left.

Contact should be nade at "G" and a very small gap at "F" when the 

lock escapes. The normal carry of the pendulun will Bake a positive 

oatact.

---- — ^  N0. $22
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factoring to prevent oxidation of the gears and other working parts, but 

a clean, dry place for the clock is almost essential to prevent oxidation, 
regardless of the treatnent during nanufacture.

The usual practice is to place the top of the Haster Clock approxi- 

mately eight 161 feet fron the floor. This locates the hands within easy 

reach for setting and the pendulun in a coavenient Position for regulatton. 

However, local conditidns may necessitate placing the Master Clock at a 
different height. ISee Fig. 3).

The Master Clock should be securely attached to the wall so that it 

will not aove out of plunb even with a severe Jolt. If the Master Clock 

is noved only slightly, it will throw it out of beat and thus effect its 

time-keeping, and nay even stop it. The Master Clock is desi-gned to be 

attached at four U» points, viz: (ll The hanger, which may be a large 

screw in thewall, or the special International wall boxforHaster Clocks. 

This screw or boit in the wall box is the naio support for the weight of 

the Master Clock. (3) One screw is provlded forthebottom center of the 
case. This prevents aide sway of the bottom of the case and keeps the 

clock in beat. Cs and 4) Two (3) screws are provlded for the top of the 
case at thesides of tbe dial. These screws prevent rolling on an uneven 

wall and hold the case rigidly against the wall.

P r io t e d  ln  U .S .A .
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tfhen control aad program equipaent is nounted io the Master Clock 

caae, aome unit may be nounted directly overthescrew hole aad will bave 

to be removed betöre theMaster Clock caa beproperly attached to the wall.

The wall upoo which the Master Clock is to be mouated should be per- 

peadicular aad true. If not, care should be taken aot to tightea the 

screws until thecase is twisted, but block out the case where aecessary.

1t is advisable to use the pendulua as a plunb betöre installiag aay 

except the top or Hanger screw. The ead of the peadulun screw should hang 

directly over the noH positioa of tbe scale, aad seither ia front of.nor 

behiod the scale. (See precediag instructions for iastalliog pendulna).

Initill Ing Nslghts

The weights nay be iastalled after the case is securely attached to 

the wall. The clock is shipped wouod up aad the weight cordsareprqperly 

wound arouad the drum and thea tied. Extreme care should be used to aee 

thfft they do not loosen aad become crossed ob the drun, as this will rob 
the moveneat ot its power. (See Fig. «I. The weigbt cords are attached 
to the weights*with auts that have Standard, right-hand threads. They 

should be screwed all the way in and thea tighteaed. Do dot touch the . 

weights witb tbe bare bands. as it nay discolor thea. Use tissue paper

P *a * a
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6o tooth escape wheel. The snaller reduction gear is nounted on the esc 

wheel shaft. This constructioa necessilates mnunting the verge oa 

shaft at a different aagle in relation to the verge wire and facing 

the opposite direction tothat generaily used on our clocks but the pr 

ciple of operation aad adjustnents retnain the sane.

The above changes enable a heavier pendulun ball to be used wh 

insures ntore accurate time as it is less influenced by outside or fore 

forces.

The verge is now supported by new verge bridges which enable 

verge to be adjusted ia relation to the escape wheel.

The verge is now equippedwith an ad justment which facilitates putt 

the clock ia beat. This coasistsofa screw adjustaent which changes 

relation of the verge wire to the verge.

Extreae care aust be used whea nakiag thecoatact adjustnents on 

lao beat master clock. This is especially so oa tbe seconds and tvo : 

oods contact astoo auch teasionnay cause the clock to run abnoraally f<
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Old Style Rapid lapulae Contact«

The adjustaent of tberapid inpulse contact has a direct aaddefi 

relationship to the tiaekeeping of the aaster clock. Osce the adjusta 

are nade they will not change but if they are not correctly adjusted 

aaster clock will aot give satisfactory results.

Priated ia U.S.A.
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It is obvious fromtheabove that the impulses nust not occur oftener 

than once a minute. For this reason the synchronizing electromagnei can 

ooly be connected between the "fl" and "C" wires of a supervised circuit, 

or to a ninute impulse systen. In the forcier case the master clock would 

only besynchronized for so ninutes each hour. In either case theduration 

of the synchronizing impulse is approxinately two seconds, therefore, the 

auxiliary naster clock will only be corrected at the rate of two seconds 

per ninute and should they be io seconds fast, 5 ninutes would be required 
to synchronize theo.

The usual application forthis plan istoenploy a high accuracy 1 6 -1 
Master Clock as a Grand Master to synchronize any number of sub-masters 

which we equipped tosupervise hourly their respective sub systens of sec­

ondary equipnent. Ibis plan is used in the Cleveland Terminal Station 

and the Philadelphia Terminal Station.

riATCHcr on cscapc 
WtiCCL 9HAFT__ ARMATURC LCVCK 3TOP3 

CSCAPC WHCCL SHArr fi/HCH

CLccTnonteNcr 
cucnotzco CACH 
M/NU7Z

120 Beat Matter Clock

The train gears in the 120 beat naster clock have been changed in 

order to use a Standard 30 tooth escape wheel and verge such as are used 
in our tio beat naster clocks. The gear reduction is now twice what it 

was when a tio tooth escape wheel was used.

The escape wheel is now nountedtothe right of its foraer location. 

The larger reduction gear isnounted in the place fornerly occupied by the

Page a<t
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INSTALLIHO PENDULUM

If the pendulum Is of the lenticular brass bob type It is ahipped 

with the bob removed fron the pendulun stick. Insert the rod in the bob, 

with the hook on the top of the rod pointing to the Lead side of the bob, 

and screw up on the nut that supports the bob until the top of the bob 

coincides with the pencil mark on the pendulum stick. A Blot ia cut in 

tbe back of thependulun bob Into which the top portion of the regulating 

nut fits. This constniction prevents the possibility of friction holding 

the pendulun bob so that it will not follow the nut vhen regulating the 

clock to ran slower.

The nercuriftl conpensating pendulun Is ahipped completely aaseabied. 

If the pendula« does not bang so that the cross-bars are square witb tbe 

case, looseo set screw ln friction guide assembly (Just under top cross- 

barl and tarn jar frane, nntll Jar frane is square witb case. Re-tighten 

set screw.

Tbe Invar Pendulun ia ahipped with the beavy bob renoved. To in­

stall reaove tbe free raaaing nut and screw tbe rod in tbe bob until there 

. ia a clearance of */i6" betwcen the knurled knob oa tbe rod and top of

SERVICE mSTRUCTIOKS_____________________________ I.T.R. Apb i l’l”» »
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bob. The free nmning nut should then be screwed on the rod, small ’end 

down, until it is apnroximately >/8" below the bottom of the bob.

Extreme care should be taken not to kink or crack tbe suspenston 

spring while installing the pendulun. The suspension spring is located 

alnost directly back of the seconds hand shaft. The hook on the top of 

the pendulun rod nay be easily placed over the suspension spring pin by 

inserting the top of the rod up between the back plate of the clock move­

ment and the back casting. After the pendulum is properly supported, ad- 

just the Verge wire to the pendulum. On the lenticular brass bob pendu- 

lua, the verge wire fits onaslot on thependulum stick. Oo the oercurial 

pendulun, the verge wire straddles the pendulun rod.

Connectlng Maitor Clock

The Haster Clock must be connected to the systen accordlng to the 
wiring diagraa which acconpanies the systen; that is, all terminals should 
be connected to the correspondingly narked terminals of the master relay 

cabinet, etc., and themotor terminals to thecommercial current, uovolts; 
unless an external resistance isnounted on top of the master clock cabinet, 

in which case; it sbould be connected toaaao volt lighting Service. The 

winding power may beeither A.C. or D.C. as the notor is of the universal 

type. (See Fi;. 11 i ial.

Vlndlng of Weight Driven Master Clock

The Master Clock should be closely watched when winding the first 

time to see that thetops of theweights do not rise above the lower screw 
holes in the back frame or casting. This indicates that the weight cords 

are wound properly on the drum. If they go higher, cut off the power in- 

nediately and investigate. The winding notor should always be connected

10 the power at some point that is never turned off, as there is always 

the possibility of aswitch being turned off andtbemaster clock stopping 

because it is run down.

The weights should only drop eight 18) or ten hoi inches before the 
switch cuts in the notor and again restores then to their original Posi­

tion. If tbe weights travel nuch further, investigate and see that power 
is available before tbe clock stops. Tbe motor is protected by two fuses 
located on the top of the case. Obviously the notor will not operate if 

either of these is blown.

Page 6
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clock, the nain spring isheavier andona weight driven clock, theweights 

are beavier as nore power is required to swing a mercurial pendulum.

Synchronlzed Maator Clock«

Hhere it is desired to have two or nore master clocks on the same 

systen and each controlling part of the systen, as indifferent buildings 

or locations, the master clocks nay be synchronized with each other. When 

such is the case, all naster clocks except onearetermed auxiliary master 

clocks and are regulated by the one or controlling naster clock.

The controlling maiter clock nay be of the hourly supervising type, 

if inpulse equipnent • is to be operated fron it, bowever, if it is used 

onlv for synchronizing other naster clocks, it need be only of the plain 

inpolse type.

As each master clock must have its owo control equipnent, take its 

power loc&lly, and operate as an independent syst ein, with the exceptioo 

of the synchronizing feature, any or all naster clocks, if they are tbe 

weight driven type, nay be equipped with an impulse accunulator. Obviously 

the spring drive master clocks cannot be equipped with an inpulse accumu- 

lator. #

The synchronizing takes place every minute, therefore, the auxiliary 
master clocks naybeof the lao beat type as even under unusual conditiona 

tbey wonld never get over a few seconds fron correct time.

Tbe synchronizing consistsofan impulse sent out fron tbe controlling 

naster clock each minute. These inpulses are receivedbyan electro-nagnet 

attached to the auxiliary naster clock. Attached to the escape wheel 

sbaft of the auxiliary naster clock is a disc with several ratchet teeO 

cut therein. This disc nakes one revolution per minute. Vhen the sys* 

chronizing electro-nagnet receives an impulse its arnature is attracted. 

Attached to the armature isa lever with a flat spring which engages witt 

the ratchet teethontbe disc attached to the escape wheel shaft, stopplnf 

same. The auxiliary naster clock being regulated to run slightly fast 

will be stopped for an instant each ninute and this keeps it in perfect 

step with tbe controlling naster clock.

Several teetb are cut in the synchronizing disc to coopensate tot 
several seconds error should the synchronizing feature be out of servicf 

for long periods of tine.

Printed ia U.S.A.
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The winding switch is so designed that the weights caonot rise be- 

yood a certain poiat without opeoiog the switch even though the switch 

nay be out of adjustment so that it will not snap open. There is an ec- 

centric screw in the switch arm which peroits the switchiag mechanisn to 

be adjusted so that it will snap open and closed with good tension and 

not biod. As stated betöre, the circuit will rcmain closed until tbe 

clock is wound.

If occasion arises to remove tbe wioding dnin fron the back traue, 

care should be taken not to lose the ball'bearings and also when re- 

assembling, to get the one tooth pinion meshed properly with the tan 

gear. When the cords are out tull length and the point where they are 

tastened to the drum is down, the one tooth pinion should be meshed in 

the second tooth from the end of the tao gear. This holds trne when the 

long cords are used. It the short cords are used, the one tooth pinion 

should be meshed with the tourth tooth of the tan gear. Changing the 

number ot turns of the cords around the drum has the satne eftect as 

changing the nesh ot the gears. Uoder no condition should the top ot 

tbe weights rise above the lower screw holejs in'the back casting.

It theweights donot hang even, small adjustnents may bemade by shift- 

ing or bending the support brackets slightly tor the pulleys. Further 

adjustnents may be made by tying new knots wbere the cords go into the 
weights.

lhis type ot Master Clock uses the same minute impulse contact and 

duration contact as previously explained. This style ot Master Clock is 

the only one used tor synchronized and seit regulating systems, the Op­

eration and contacts of which are tully explained in other bullet!ns.

Hercurlal Pondul um

Any sixty beat Master Clock may be equipped with a mercorial pendu- 

lura which, through the rising and lowering ot the mercury in the glass 

jars, compensates tor the expansion and contractioa of the Steel pendu­

lum rod due to changes in temperature. Any Master Clock, when equipped 

with a nercurial pendulum, placed onawall free from Vibration and regu- 

lated to position, is guaranteed to rate within ten seconds per month ot 

correct time.

When any clock is equipped with amercurial pendulum, tbe snspensioa 

spring is auch heavier to support the extra weight. Oa a spring drivea

Page aa
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Winding of Spring Driven Matter Clock

The Master Clock is spring driven and winds vith an electromagnet at 

each Impulse. 4 uoique reverse winding nechanism insu res coostant tension 

and prevents overwinding. The principle of winding will be very easily 

understood by studying Figure 6, and the following description of the in­
dividual parts.

A.— Electromagnet.

B.— Electromagnet arnature attracted each impulse.

C.—Lever attached to amature, adv an c es feed pawl (DI.
D.— Feed pawl, ooves ratchet IEl one tooth each impulse.
E.--Winding ratchet.

F.— Detent pawl, hold ratchet (El from turning backwards.
C.— Main driving gear.

H Winding spring, the tension of which balances through the winding 

ratchet IE) with tfteteasioa of the na in driving spring attached 
to winding ratchet (El and main driving gear(G).

I.— Adjustment tor tension of winding springlH).

Fig. 6
Check Ing Baat of Clock

If the clock does not tick even, or if the seconds hand hesitates 

longer on oie second than another; the clock is out of beat. The best 

aetbod ot accurately checking a pendulua clock to see if it isinbeat is 
to Match the movement of the seconds hand when the pendulum isaoved slowly 

by hand. The seconds' hand should advance on any second when the pendulum 

ia aa equal distacce each side of xero on the pendnlnm scale. In other

Printed in D.S.A.
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words, the aeconds hand should not be releaaed when the pendulun is at II 

on one slde of zero and on the other side. It is underatood that the 

pendulun ia exactly at zero when at rest. If the clock ia out of beat, 

it nay be adjusted by turning tbe anall, knurled, thunb aerewa located 

on the verge which is above and just in front of the upper end of the 

pendulun. (See Fig. 7). If pntting clock in beat is not thoroughly 

underatood, it is advisable to call an International servicemaa.

SERVICE INSTRUCTIONS I.T.R. . . 1QM
i>pmt 1 . 1938

Regulating <

The regulation of any pendulun clock is obtained by leagthening or 

shortening the pendulum. The longer the pendulun the slower the clock 

will run and vice versa. On lenticular brass bob pendulun clocks, one 

complete turn of the nut which supports the pendulun bob will cause a 

Variation of approximately one.ainute per day. The screw on the pendulun 

rod isa Standard right hand thread. Turniag the nut to the right shortess 

the pendulun and vice versa.

Clocks equipped with nereurial conpenssting penduluns have two regn- 

l&ting nediuns, each of which is graduated for two Standard time regnlations.

Page 8
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form a positive lock to prevent the weights fron turning the notor ar»«- 

ture backward when not winding.

The n o t o r  is connected to the winding drun by neans of a fibre toop- 

ling. Differential gears are placed in the winding drun to insnre pow*> 

to the escape wheel while the clock is winding. The power fron tbe- dowa- 

ward pull of the weights is transmitted through theae differential gear 

to the nain driving gear and thence through the uaual trais of gears « 

the escapenent.

To nake the clock as near frictionless as posaible, the wiadini 

drum and main ge*r are equipped with ball bearings.

--------------------------- ----------------------------------------------------------------------------NO. 222
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Any Hast er Clock may be equipped with a duration contact which is 

operated fron cams placedonthe auxiliary shaft between theclock plates. 
The adjustaeots are Standard ezcept for the leogth of duration Mhich may 

be varied to suit any special requirenent. If the desired leogth of con- 
tact caanot be obtained by adjusting the ecceatric bushing, the eens nay 
be shifted chaoging the relation of the dropping off points.

WEICHT DRIVEN MASTER CLOCKS
t

All of our Veight Driven Master Clocks are motor wound. The mech- 

anisn consists of tvo nain parts; the clock movement itself and the back 

frame or Casting upon which is nounted the motor for winding, the gearing 

imaediately connected to it, the drun for carrying the cables to which 

the weights are attached and the switch for cutting the motor in and out 

of the circuit. The movement can eaaily be removed fron the back frame 

by locking the weights with the pawl provided and removing the four 

screws.

The mechanisn is so arranged that the clock will run between eight 

and nioe days from the tine it isfully wound to the tine when the weights 

reach the botton of the case. The above Statement covers tbe condition 

when a nercurial pendulum is nsed. Owing to the greater diameter of the 

netal ball pendulum and'its greater swing, it is necessary to shorten 

tbe dropof the weights and the full capacity of the run is then a little 

over five days.

In the ordinary operation of the clocks, approximately 30 houra 

elapse from the fully wound condition of the clock to the point where 

the winding switch is closed. If there happens to be no current on at 

the time the switch is closed, the clock continues to run, the winding 

si<itch reaainiog closed. It will be apparent that if no current is 

available for approximately a week, the Master Clock will continue to 

rua.

The winding mechanism is driven by a universal motor which will run 

eqoally well on alternating or direct current. To reduce the hum ot the 
■otor to a minimum, it is nounted on flexible or yielding supports which 

keep it from direct or rigid contact with tbe back frame.

In the end casting of tbe notor is nounted a vorn and worn gear, 

the pnrpose of which is to 'prevent winding at an excessive speed and to

SERVICE INSTRUCTIONS I.T.R. , \  lnIOAp r i l  1 .  1938
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The nut upon which thependulum jars rest is for coarse regulation and one 

coaplete turn varies the rate of the clock approximately one second pet 

hour and one divislon varies the rate of the clock approximately one second 

per day. The free running nut (located at lower end of rodl is used for 

fine regulation only. One complete turn causes a Variation ia the rate 

of approximately one second per week and one quarter turn a Variation of 

approximately one second per raonth.

SERVICE INSTRUCTIONS___________________________ A pb .l 1. 1938

Satt Ing Master Clock

Never turn the clock hands backwards nor move the bour or secon 

hand. 11 the Master Clock is fast, stop the pendulua aad then Start aga 
when lt is at the exact tine.

If the Master Clock is slow, stop the pendulum Just after any minu 

aa indicated by the seconds hand. Move tbe minute hand until it is ov 

the minute narker and so the Master Clock is just ahead of correct tia

Page
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then start pendulum swinging again at the correct instant. Note that when 

the seconds hand points to6o the minute hand points directly at a ainote 

starker. (See Fig. 4>. This is important as some cams are tined with the 

seconds hand and others with the minute hand. The hourly supervising 

feature takes care of setting the secondary units to correct tine.

neuer aoue the hour hand on a aaster clock equipped wtiJi an lopulse 
accunulator.

Reaoving Of at

If it is ever necessary to remove the dial;it can easily be done by 

removing the hands and four screws. All of the hands are frictioj\ fit and 

nay be easily removed by pulling and turning slightly in a clockvise di­

rect ion after taking off the hand nut. It is advisable to replace the 

hands in the same position as that fron which they were removed.

The seconds hand should be placed on its shaft so that the sunnte 

impulse contact will make at the 5&th second and break at the 6oth second. 

Dee extreme care to see that the handa do not' tnterfere u tth  each other.

Fig. 9

Contact« and Switches

As stated in the instructions covering the hourly supervised systeo, 
the Master Clock is equippea with the necessary contacts and switches for 
sending out the ninute inpulses and for supervising the secondary units.
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ature is held against the cores by hand. Ii is important that the arna 

ture strike the pole faces squarely.

3. Adjust the retaining pawl until it drops freely in tbe ratche 

when the araature ia released and tbe annature lever rests against it 

stop. Both of the above adjustnents are independent upon each other an 

should be nade when the clock is approzinately 3/3 fully wound.

fchen winding the naster clock by band attract the annature and le 

it release ander its own spring power. Do not pull or force the leve 

against its stop.

SERVICE INSTRUCTIONS |.t .R, t ,
Ap h il  1 . 193

Contact AdjuatMnta

1. Adjust the ninute impulse contact for two seconds duration 0 
all clocks ezcept the 130 beat. On the 130 beat, adjust for 1/2 secon 
duration. This adjustaent is nade by moving the eccentric bushing at tb 

pivot point.

a. Adjust the stop for the contact fingers so that they Mlll nc 

bottoa on the cam.

3. Contacts should have 1/33" air gap when broken.

«. Upper contact should have 1/64" tension when nade.

GA âertfc/r/v cowmcra * hchc#o- 
L/ppc# jp&iHG jhovloi. trrA  a w  
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restores tbe pawltoits original position and advances the winding ratch­
et one tooth.

The winding ratchet has 59 teeth. The winding electro-nagnet is 

connected to the A and C wires of the seif regulating syst eins, therefore, 

receives all of the inpulses. The anchor posts for the main spring are 

shorter than before. This allows then to pass and the main spring to 

have naximun tension at all tijmes. No harra is done the ratchet and paul 

if the winding electro-magnet receives nore inpulses than necessary as 

the artnature return spring pulls against the nain spring. As the clock 

becones fully wound the difference in power of the two spriags gradually 

decreases until it re&ches a poiot where the power of each is eqnal and 

the clock does not wind. The winding operation is nuch snoother than 

before as the spring cushions the inpact which tends to occur when the 

armature is attracted and released.

Adjuitnent»

i. Adjust the arnature on its lever until the feeding patfl will 

drop freely over the next succeeding winding ratchet tooth when the arn-

WnOMtfjtwt.

V'JIXM SfJtm« 3*(MO arfOJuiriD 3*T*tr

tußavßtti r 
•t nrartrrth rest*
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(See Fi 8* *ol. Itnay also be equipped with a du rat ton contact for Con­

trolling the duration of signals such as bells, horns, etc.

The ninute impulse contact is operated fron a cam placed on an aux­

iliary shaft used solely for contact purposes and located to the left of 

the escape wheel. Tbis contact nakea for a period of two seconds each 

ainute. It ia tined to nake on the s8tb second and break on the 6otb 

second of each minute. The contact has a positive nake and break, and 

when properly adj usted the upper contact strap should be lifted 1/64" above 
its nornal position when the contact is nade. This contact is properly 

adjusted at the Xactory and will not need changing.

The rapid inpulse contact nakes every two aeconds and is controlled 
by the swinging of the pendulum, that is, the contact operatiag lever is 

attached to the verge shaft and rocks when the pendulum Swings. This 

contact has a positive make and la open when the pendulum ia at reat. 
Tbis contact alone does not have any effect upon the systen, bu.t working 

in conjunction with the advance switch, sends out the rapid inpulses.

MINUTE IM P U LS E  CONTACT

ADVANCC SWITCH 
MAHCS SS'/O‘  
M C JW  5 9 '4 0 *

STO P SW ITCH  
en fA K S  4 9 '4 0 m MAHCS 59 ‘4 0 ‘
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Tbe advance switch is connected io series with the two seconds con­

tact and thus Controls the operatioa of the latter. The advance switch 

is operated fron a cam placed oa the ceoter or miaute hand shaft. This 

caa aokes one revolution each hour and is cut so as to operate the ad- 

vance switch ooce ao hour, viz: closes same at 59* 10" past the hour and 
opeos it at 59* 5<>" P«st the hour. The switch only remains nade for 40 
seconds each hour, therefore, allows only ao of the two secoods or rapid 

inpolses to be seot out to the system. The upper strap should be raised 

i/64(• above its normal positioo when nade, and it also should bave a 

quick break. This switch is properly timed and adjusted at the factory 

and should aot be changed.

The stop switch is used to open the circuit to prevent the Impulses 

fron going out over the "B“ wire to the secondary units betweeo 49* »0" 
aad 591 So" past each hour. It is much heavier than the other switches, 

as it carries the current but does not break the circuit to the naster 

circuit which comrola the distribution relays or a single circuit of 

secondary units. This switch also operates fron a cam placed on the cen- 

ter or ninute hand shaft, and is timed to break at 49* io° past each hour 

aud nake at 591 so" past efi£h hour. It is very important that the ad­

justnents are such that a good contact is made; that is, there should be 

tension on the upper strap when nade and also a good air gap when open.

The tiniog of the switches is 00t critical as 18 or aa of tbe rapid 
inpulses will serve equally as well as ao. However, the advance switch 

nust be open before the stop switch closes.

If the Naster Clock is equipped with a duration contact, it is oper­

ated fron cams placed 00 the auxiliary cara shaft and normally nakes a 

second or two after the nioute impulse contact breoks. The cams for a 

dutation contact are placed between the clock plates,whereas the cam for 

Mfe minute inpulse contact is placed 00 the outside of the front plate. 

Two caas are used for each duration contact toperait changing the length 

of duratioo of the signals. Turning the cams on the shaft so that the 

faces or points are farther apart increases the duration, and vice versa, 

The adjustnents of the duration contact are exactly the same as for the 

ninute inpulse contact.

Soaetimes a seconda beat contact is used for special purposes. When 

this is the case, the contact is a double rapid impulse contact, tbat is, 

one contact spring operates between two contact pointa. When the pendu- 

lun is at rest, Doth contacts should be open.
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4. Adjust the armature and magnets for .003" clearance at the 1 
of the annature when attracted.

5. With the armature attracted, adjust the retaining pawl foi 

slight clearance between the pewl and the ratchet tooth. This insui 

the retaining pawl dropping into the ratchet and holding same each ti 

it is noved forwnrd.

6. Adjust armature lever return stop so that the feeding pawl wi 

overlap the ratchet tooth 3/3 of a tooth when in a de-energized positu

7. Adjust armature return spring for satisfactory Operation on 

as2 drop in voltage.

Natter Clock Winding Ktchaniaa

The winding nechanisn of all Blectro-nagnet wound master clocks 

erates so that the clock is wound when the electro-nagnet releases 

armature. When the armature is attracted tension is placed on a c 

spring. At the end of the impulse to the electro-magnet the coil spi 

returns the armature to its de-energized positioo.

A pawl is attached to the annature by means of a lever. When 

armature is attracted the pawl drops over the next succeeding tootl 

the ratebet. When the armature is released the armature return spi

Pag«
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The princip leof Operation of all these clocks is the same. The con­

tac ts  on all except the lao beat clock are operated fron a cam placed on 
an aoxiliary shaft designed for this purpose. On the 120 beat clock, the 
cuatooperate  the contacts is placed d i re c t ly  on the escape wheel shaft.

The m»in spring, when fully wound, will run the movement front 51 to 
53 minutes. The movement cannot bedamaged from over-winding as stop pins 

are provided to protect it.

ADJUSTNENTS

1. The verge adjustments are Standard for any Graham Dead Beat type 

of escapement. They are as follows: Escape wheel should run on the center 

of the pallets. To set verge, lower same by raoving both bridges until 

escape wheel will not escape. Then raise io the same maoner until the 

escape wheel teeth just clear throughout thecircunference. This insures 
that the verge is set as low as possible without hitting on the escape 

wbeel teeth and also that the verge shaft is in a horizontal plane. Under 

no condition must the verge bottom on the escape wheel. Adjusting screws 

are provided on all master clocks except the 130 beat for putting then ia 

beat.

2. Liner must fit snugly against armature.

3. Armature must strike both poles evenly.

AOJUJTHC/Xf&lt, CU*#A*C£
*MC»/moMcr*teMa>ßt*c0 M /e /fr CLCAßAAKC 

H£ae HWGVA&Mr* 
ASMmMcrca.

1
0

U
0

Page 16
Printed in U.S.A.

A C
|ö - 5 ]

5  4  3  2  J Dl DI 
16 O  Ol fÖ~~5 1  K H

T E R M IN A L S  ON T O f O F  C L O C K  O K S C

—  ’ " Mo. 222
SERVICE INSTRUCTIONS__________________________________________ A„ , )L  1 .  I 9 g

CONHECT TO ~ 0 “ 
A A C  OP" H O U RLY  
S U P E R  VI S E P  

CIR CU IT
C ° ~

WIND COIL 
■ ■

A / O ----- 1

( i r  USED ) i

D l 0 --------- f

7 1 L 2 S E C .C O N T .
o t

TO

O *

OUR. CONT

ADVAN CE  
J K UTCH

M A S T E R

R C L A Y

------- 0 3

[ ~ s r o r
•SW ITCH

■CK
C A B IN E T

---------O :

W lR lN C r D IA O  R A M

CONTACT *1 »C LO SES  E V E R Y  M IN U TE ■ (IM PU LSE) 
CONTACT * £  C L O S E S  E V L R Y  £  SEC O N D S  
SW ITCH  mJ  C LO SES  ■S't'lO'" O P  E N S  (3S>3CC'S)
S W IT C H  *4 C LO SES  O PCN S (ßO  tfIH S )
CONTACT mS  C L O S E S  E V E R Y  M IN U TE (DURATIONj

I13 HASTER CLOCK 
ISpring Driren)

Fig. u

Printed io U.S.A.

Pag.

/3



SERVICE INSTRUCTIONS I.T.R.
No. 222

fcm. 1. 1956

110 € *£ 2 0  
V O LTS C

5 * j  e  / l o o o i  lo  öl

&TH& f 
ACo*OC

01 DI 
[ö~ol

T E R M IN A L S Q N  T O P  O T  M A 5 T £ R  d - Ö C K

//Oe* yotrj
0 0 X 3 --------
p o w e r  fo r

WINDING
o > ^ o --------

AC ott DC

r c s i s t a n c e  u s e d

ON Z Z O  VO LTS O N L Y

- W — *0 - 1  
MOTOR |

0/ 
C - - i

(7r t/s£ ß > JL _ J .£
C —  
w

WINDING <3 WITCH 

ZSCC.CON T ■

m in . CONT
— o /

T O

— 0 2

-o-s-o ADVANCC
SWtTCH

MASTER
RELAY

^ 3 3

-0 3
- 0 4

STOPSW ITCH CABINET 
-------Q 5

WlftlNG Df A G R  A M

CONTACT *  1 C L O S E S  E V E R Y  MINUTE (IM P U L S E ) 
CONTACT 'Z  C L O S E S  E V E R Y  Z SEC O N D S  
SW ITCH  * 3  C L O S E S  5 9 ' 10* OPENS S 9 ‘4 S m ( 3 5  S E C  S .)  
SW /TCN * 4  CLO SES S 9 '4 S “ O P E J i S ^ ‘45  ( 5 0  MIN S )  
CONTACT ~ 5  C LO SES  E V C R Y  M INUTE (O U RATlO N )

* 1 6  M a s t e r  C l o c k
(W eigh t D r iv e n )

Fig. ia

Page i«
printed io U.S.A.

SERVICE INSTRUCTIONS I.T.R
No. 222 

April 1. 19?

Tbe oiling of tbe Naster Clock is very important. It does not ne« 

frequent oiling, but, when it doesneed oiling, it sbould be done properlj 

Tbe pallets and all bearings should be oiled, the gear teeth never. Tc 

aucb oil is nore harnful than not enougb. Only a good grade of cloc 

oil should be used, such as caa be obtained fron any clock and wate 

aakers* Jobbers. Bnough oil for eacb bearing can be applied by meana c 

a Ml re, the size of a coooon pln, dipped into a reservoir to the dept 

of about a quarter of an ineb.

Old Style Spring Drlvan Master Clocks

The driving power for theae Naster Clocks Is derived fron a smal 

belical spring which, at all tines, is kept wound to even tension by i 

electro-nagnet and ratchet nechanisn. When the ninote inpulse contac’ 

close, they cause an electric clrcult to be conpleted. This electr 

circoit energizes the coilsof the electro-nagnet and its armature is a 

tracted. When the arnature is attracted, a pawl attached to the arnatu. 

engages the ratchet and wlnds tbe clock.

The winding ratchet is located on the center or ninote hand shaf 

The nain spring is also on this shaft, Power is transnitted fron th: 

shaft through the train gears to the escape wheel.

Tbe Graham Dead Beat type of escapenent, conslsting of brass escaj 

wheel and hardened Steel verge, is used as it is coasidered best soiti 

for this type of clock novement.

The aagnet wound spring driven Naster Clocks are aade for ihn 

different sizes, i.e. 6o, 7a and lao beat penduluns.
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