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I. GCEEERAT TEECEY bl

. A. During normel system operstion the secondary clocks rua on their
owh individusl 1 RPM synchrounous wmotors.

_HNote: A synchronoué motor operstes on the principle of changlng wagnetic
- fields. Its speed depends ca the input power’s "eycles per seccnd" rate,
8mall chang=s on voltage do nof affzet the mobtors. .

A second synchrohous motor (60 REM) is used in each secondary movement 4o
synchronize the secondary clocks with the Master Cleek. FProvieion 1g

made {in the Mestzr Cleck)} Tor twe types of correcticon.

FRLL i o
1. " Buring-a short power failure, the secondary clocky will edvance
up to 55 minutes on the hour following the power failure. Tiids is
accomplished by electricel gnd mechanical means. A notch in fhe
nimgte and seconds drive wheels of the seecndary clock {"dzad-spot")
prevents the reset mechanism from resetting beycnd the hour. Therefore,
when the drive motor:s &top, the reset motors can only advance ‘the minufe
end pecond nends to tie next hour.

P, Bince it i3 possible for the clocke within the system lo be more

than one hour apart Bwelfth Hour Correction ("scatter correction™) is
provided twice each day. By rvmning both the drive and rosct wotors,

the clocks advance rapidly to the next bour, where they "slow down"

while %the drive motor moves the hends past the "dead stop”. This continuss
until & special mechenisw in the gecondary clock prevents further rapid
advaneing. This brings &1l of the sccondery elocks to within one

heuy of ench other, independent of the time they previously indicated.
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211 "on-time" clocks are at the position where ropid advancing is locked-
out, end therefore continue to funetlon norzalliy.

Mo fully synchronize the minute and seeond hands snother correclion, as
described in par. #1. above, is sent to all secondery clocks on the hour
following the Twelfth Hoer Correction, .

8. & spring driven rescrve esscubly keeps the Master Clogk in operation

durirzg power failures. Key wound units iRl g

conbimue to run for 12 to 15 hours; Metor wound units (medekamsielesmmtbir
) continue to run for 20 to 25 hours.

€., Propram signsls are ogerated by relays in conjunction with "Memory Tapes”
and contact fingeras in the Master Clock. The tapes are driven Ty a sprockel
drum whick iz directly sttzched to the Mastcxr Ulock movement,

II. VASTER CIOCKX FURCTIONS AND OPERATTON,

The GRC Macster Clock operabes from a 120 volt, single phase power source. A synchronous
zobor keeps the Master Cloek on time and drives the program tepss, the clock hands
&nd the cams for onerating the comtrol switches.

% A. Seoondary Cloek Condrol Assenblies. The followirg assewblies are
vhiliged for secandary clock conircl,

1. The "T" relsy {emergized during Hourly Corrscition)
2. The "X* vrelay {energized during Twelfih Hour Correctiocn)

THE §Secons C(puAcl (cosEs EVERS M VTE

”~

3. The 16 Minute Mie¥h Switeh {closes 15 mimutas of each hour) *
%, The "N Relay (Pover Failure Relay) ¥ :

. 7+ Tre 12th Hour Micro Switeh (Closes once evary 12 hours), ¥

: 6. Tae One Hour Acro Switch (Closes onee erery hour).¥

- 1. The 35 Second Contuel (Closes once every minute).®
8. fThe 1 Second Contact (Closes once every minzte). ¥
9. Verticsl Terminal Strip "T™ o

*See Appendix drewing £ for leocation.,

Note: Micre aviteches are capeble of handling only small currents.
They are actuated by very little wachanical pressure or travel.
Acro switches are similarly actusted, bul are capable of pandling
relatively higher currents.

B. Pecandary Clock Driving Operstion. The 120 volt input power ig fed

through a 15 Amp. elrcuit breskev (mini-breaker) bridued with g necn lewp waich
glows when the breaker is tripped. Dawer ig fed through an oa~off switeh

to operate the secondary clocke. Thig same switeh conbrois the Eh*vclt

current limiting trensformer which provides energy to the coils of the

control relays in the Master (lock relay conyariment.

The 120 vac power to operate the secondary clock drive motors (hlack‘wire)
13 aurmlied Eon £avrminsls TN on mrd 20 dhivisarsein ds e oma— s P PR I T
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contacta of the de-suergized "T" relay. The circuit to trhe reset mobors
(red wire) is open tecause of the normmlly open -contacts of tie de=enerciged
K" relay. Tha other side of the 120 vac power is cornected direcily to
both motora {white wire) vie the ifterminals, {acrmon..)

FIGURE 1
"NCRMAL OPHRATION" DRAWING

C. Secondzry Clock Hourly Reget Operation. An aourly reset can onlv ' Lt
occur afier & short rower failure {secondary clecks correst up to 55
minutes) or during the Twelfth Bour Reses.

1. Operation, During Hourly Correction, the drive motors of the
system are stopped end the reset motors are started. If the minute
&nd second wands are on the hour ~-the correct time - they ars not
effected. MHowever, if the miuute and second bands are got on the
heur, they advance until they reach ihe newt hour. They remsin
stationary on the hovr until t7e reset motor ig stoppad and the

drive uctor re-starced. A reset durationm of 35 seconds ig required to
advance both hands one hour.

_ 2. QCircuiiry. During normel opersticn the "N relay is ensrzized and
. "lecked~in™ by 1is own left-nend contact. The righiehand contact
controls the circuit $o0 the coil of the "T" relay, which is open
during normal operstion, thereby rreventing resebting of the seccndary
clocks.

If a power fallures occurs:

2. The "N" relay de-energizes due to loss of 2b volt power,

‘1‘;.

- b, When power is restored, the secondory clocks s4ill continue
to drive since the "I relay is s6ill do-anergized.

¢. ©On the T9th minute, 12th second of tve esme hour, the Hour
- Sulteh actuates. Phis does nobt effect the gystem until the 35
Bzeond Contzet closes.

-2~

» -

d. A% the 5Gth minute, 20Lh second, both the Hour Switch and the

35 Second Contact will have actuated, allowing current to flow

to the "T" relay. The Circuit is from the tranaformer via T-10,

T ' thru the 35 Second Contact, the Hour Switeh, the de-energlzed con-
tacts of the "RH" relay, vie T-11, thru the normally clcsed contacts -
of the Manual Reset Switch, thru the coll of the " relay, scd back

. to the transfoomer, . : =

Ll

¢, As the "T" relay energizes, current flows from the 120 vac
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" gource,thru the paralleled contact of the "T" relay, to 1R, 2R
and 3R, and hense to all secondary reset motors. At the same time,
energizing the "T" relesy opens the circuit to all drive motors,

f. At the €0th minute, G second, the 1 Sceond Contact

closes, allowing current to flov to the cell of the "N relav.
The circuit is from the tramsformer, via T-10 to the 35 Second
Contact, the Hour 3witch, and the 1 Second Contaet, thru the
coil of the "NW° relay and via P-9 tc the transformer. This
one second impulse momentsarily energizes the "I relay. The
cirenit is nov complete fr¢® the transformer, via T=10, thru
the 12th Hour Switeh, the left-hand contacts of the "N" relsy,
thru the coil of the "W' vrelay, via T-9 to the transformer,
thereby locking-in the "N" relay by meens of its own contact.

g. At the €0 mimute, 18t second,i the 35 Second Contect transfers,
openlog the "T" relay coil circuit, returning the system t¢ normal
"driva". :

iring the above 35 Seconds zll clecks advanrce up to

95 minutes.

FIGURE 2
"HEOURLY RESET CIRCUIT" DRAWING

D. Secendery Clock Tyelfth Hour Reset Operabtion. Twelfth Hour Reses 0Cours
ozge every ftwelve hours, between 5:00 and H;00 o'clock.

L. DOperation. fhe Macter Clock synchronizas all secondary elocks

that are fast or slow., Durieg this +ime both drive cpd reset motors
operate. Becondaries that are "on time" are not affected = dus to a
speelal lock~out mechanism. ALl other clocks advance one hour at & time
uatil all read between 5:00 and £:00 o'clock.

When a particunlar secondary reaches between 5:00 -~ 6:00 o'clock iis
lock-out mechanism stops the ropid odvencing whiie the other cleocks
in the system continue to advaace toward the 5:00 - 5:00 heur.

A11 eloecks rcaching the 5:00 - 6:00 hour continie to drive at npormal
speed, A correctlon duration of sixteen minutas is required to
advance a secopdary clock twelve hours.

Since some of secondary clocks reach the 5:00 - 5;00 Lour bLefors

others, there i1s & emoll time differencs - glweva less than 5% minutes -
betvween the various secondary clocks. At 6:00 o'clock &n Hoursgy

Reset oynchronizcs ell of fhe second, minmute and hour hands in the systesm.

http://community.nawcc.org/chapter52/pages/standardelectric 7/40
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2. Circultry. Onee every twelve hours - at 445 = the calendar

advence lever rises on its cen and transferg the 18th Eour Switch,

thereby bresking the circuit to the coil of the "N relsy. Tois

— action does not changz the operation of aystem until the next contect
sequence as follouws: .

&. On the 59th mirute, 12th second, c& the Qtﬂ hour, t e ngL
Switch actuates, This actioh does ncht effect dhe system until the
35 Second Centact clozea. '

b. At the Lth hour, S5Gth minute 26th second both the Hour
Switch and the 35 Becond Comtmet will have asctivated, allowing
current {o flow to the "?" relay, ceunaing am Hourly Correction.
The eircult is from the transformer via T-10, thru the 35 Second
Centact, the Hour Switeh, the de-energized right hand contacts
of the "N“ relay, vis T-11, thru the normally closed cdotact of
the Manual Reset Switch, thru the ceil of the "T“ relay. and
beck to the transformer.

c. As the "T" relsy energizes, current flows from tae 120 volt .
source, through the paralleled contacts of the "T" relay, to 1R,
. 28 and SR snd hense to all secondary reset motors.

d. "4t the Sth hear, o minute, lst secoﬁd the 35 Secend
Contact deactivetes, cpening the "T“ relav ccil and returning
the system to normal "drive".

e, At the 5th Hour, 12th mimute, the 16 Minute Switch c¢loses,

- : _ ellowing current to flow to the "K" relay.
The curcuit is from the transformer via T-10, thru the actuated
12th Hour Suiten, thru the actuatsd 15 Minute Bwiteh and via T-8
to the coil of the K" relay sud beck to the transformer.

f. As the "K" relay energizes, current flows from the 120 volt -
source, through the paralleled contacts of the “K" relay, to IR,
2R and 3R, aud nense o 5)ll pecondary reset motors. Since the
" relay is still Ge=energized, current slso flows Lo all
secendary drive motoras,

A1l clocks now edvsnce to the 5:00 - 6:00 hour.
g+ At the 5%h hour, 28th minute, O second, the 16 Minute
Switch desctusntes, onﬁn;ug the "K" relay coil and returning the
system %o nmormal "drive".

AY1 clocks are now betueen 5:00 and 5:28.

h. At the Sth hour, 5Sth winute, 26th second, both the Hour
Switch and the 35 Second Contact will have actuated allowing
eurreni to flow to the "I* relay, thereby causing en Hourly
Corrzetion 4o occur, which brings all secondaries vp to the corrsect
time, The cilrcuitry is as Gegeribed in s, and b. zbove.

= 1. At the 6th hour, O minute, O second. the 1Pth Hour Switch re-

http://community.nawcc.org/chapter52/pages/standardelectric 8/40
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closes awtting up a'ci?cuit from Tine tréns’ : ' o
! ng b al ngformer via T-10, . th *
12th Hour Switch, to the loft contach of tas ONT petay, =2 Ched bhe

J. At epproximately the same time, the 1 Jscond Contact closes,
™ c ellowing current to flow to the coil of the "N" relay. The-
S eircuit is From the transformer, via T-10 %o the 35 Second
Contact, the Hour Switeh, sud the 1 Second Centact, thru
the coil of the "N relay aud via -9 to the transformer.

k. This one second impulae momentsrily energizes the "N" relay.
The circuit set up in i. above, will now be complete thru the lefd
contact of the "I" relay, thru the coil of the "N" relay and via
T2 to the transformer, thersby locking in the "B relay via

its own conbact.

The "N" relay remeins locked-in until a wower failure
cecurs, or until fthe next Twelfth Hour Hesek,

FIGUEE 3
"12TH HOUR RESET CTRCUIT" DRAWING

I1T. TESPINC AND TROUBLESHOOTING TiE DRIVE AND RESET CIRCUYTS OF THE MASTER CIOCK.

(The Mester Clock motor shell be left ruaning unless otherwise specified.)

A, Bourly Correction Test:

2. Gain access to the terminal strips of the Master Clock by removing
the plats on the front of the relay compartmant. (Nobe that vertieal
- terniloel strip "T° is uszed only for connections betwesn the relay
' corpartment and the cowponents on the door.)

2, Turn toggle switch "A" {located at the top=left of the relay
conpartment) to the left (the off" position). ¥This stops the
secondary ¢locks and de-energizes 2l relays (ineluding the "W"

relay). |

3. Remowe sll building wires Trom the terminals merked 1R, 2R and v~
EIB . . .

4, Connect a voltmeber (120 volt A.C, range) between any of the
terminals (reroved in 3. sbove} and cne of the 4 (comon} terminals.

5. Manuslly set the Macter Clock t¢ 5 minutes before the next hour 3~

http://community.nawcc.org/chapter52/pages/standardelectric 9/40
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usihe the Znurled knot on ithe calendsr drum,
6. Turn toggle switehr "A" to the “en™ ppéition;
7. Wetch the volbmeter as the Mester Glock sporoaches tze hour.
) a. There should be no reading on the meter during the s8th minute,
'l ’ Similtaneously with the clesing of the 35 Second Countact oa th
20tn mimite, a reading should eppear on the metér. 'This reading
ehoild be conntant.
e - b. During ths time that the 35 Second Contnet is closed, remove

the voltweter probe from the particulsr "R" terminal to which it
‘was connectal end somantarily btouch it Lo oue of tihe terminals
marked 1C, 2C, or 3C. No reading should appear. DTeplace fine nrobe

i . _
o3 the "R" terminal to which it wes orginally connected.
by
c. On the 50th minute, the “§" relay on the Master Clocck
door should euerpize and lock-in via its own copbacs.

d. Toe "0 relay, wbich was eneryized for the 35 Seccnd
react period, should de-energize and remove the voltage frem the
IR, 2R, and 3R terminals. ' ‘

€. Continue cbserving the voltmeter during the entire &0th
. Eimate. Ho voliage reading should dppear on the moter.

8. Apsilsis of Hourl: i

s & ourly Correction Test; If the meter readings cobserved
are different than those described ebove ; s ?e‘ .
should b wede oo > » furtber tests mnd adjustments

2. The Hour Acro Switeh,
b. he Thirty-Five Second Contact,
. - ¢. The "N" Relay Combacis,
d. The "F" Relzy Contzcts,
e. The One Second Contact.
All of these compoments affsct the liourly Correction cireuit and
mist be working properly bsfore further tests are made. Refer to

the draaings in this manusl 4o more clearly understard the circuits.

Vie—

f e e
e TR —_—

B, TWELFTH FOUR-CORRECITON TEAT:. - | -

http://community.nawcc.org/chapter52/pages/standardelectric 10/40
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1. Advonce the Master Clock to 4:00 and slowly (1) ccntinue
advancing until the "N* relav on the door de-energizes. Thig
should happes betwsen 4:L0 and 4:50 {ides time kihs). 12 she
relay fails to de~gnergire, adjuet tas 12tk Bour Micro Switeh
until the "N" relay opans at the rroper time. T

2. Advance the Master Cloek to 5:10 slowly (). At 5:12, relay "x"-
should energize and a ragding should re-appear cn the voltmeter,
This is the start of the 16 mimite reset cyele. During thip time bhere

8hould also be g reading between the I ternwinal and the 1c,20 cr 3C
terminals. :

3. Blovly advance the Master Clock .to '5:27, A% 5:28 the "g"
relay schemld de-ensrgize gnd remove the voltage Trom tha 1R,

2R, and 3R terminals. Voliage should rewmain on ¢, & and 3C
terminals. .

4. Analysis of Twelfth Hour Coryrection: T the results of the ohserve-
P tions of testes 2. and 3. sbove ars different then those indiecated,

adjust the 16 Minute Micre Switch until the proper results are

obtained. FHepeat tests 2. gnd 3. oceveral dimes. If the mierp swifeores

do not uzetuste at the sare time during each test, a faulty micre switeh
is indicated, .

FOTE: ' DO NOT USE A PENCTL OR SCREVDRIVER T0 ACTUATE TS MICEO

SWLLCHRS, AS THIS COULD CAUSE A "0OCD" INDICATION #ROM A FAULTY OR
LNTERHITIENT MICRO, THESE SWITCEES MUST BE WORKED SLOVLY By THEIR
Ol CAMS AND SFRINGS.TO OBTAIN A TRUE T@am,

s —— e W T

‘, (-
-

POWER
FAILURE
RELAY

:
-,ff@f_:
-
HOUR

SWITCH

"T"RELAY - ENERGIZED
"N"RELAY - DE~ENERGIZ £0. |

HOUR SWITCH—-ACTUATED
35 SEC, CONTACT-CLOSED

]
|

~)
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A, uperaticm., - .. e . )

The function of the Program circuit. is To sutomatically ectuats program
signsls at predetermined times and in different locaticns. This ip done
machenicelly and electrlually

1. Machanieal. The Program tapes are dr1?en by the sprocket drum
which makes one revolution per bour. The program fingers ride on
the program tape, over the numbered "time rectsngles”. The fape is
positioned sv that the polmt of the program finger which touches
$he tape correspgonds to the time shown oo the face of the Mester
Clock. .

A celender drum {located above the sprocket drum) is divided into

1k dey=night positicons. It is rotated one positicn each 12 hours

by a camropzrgted calendar drum advance lever. VWhen & pin is

inserted in a particniar peoaition it will 1lift the program finger

off the taps for 12 hovra. In this way a complete 7 day schedule

(A. M. end P. M.) can be programed using the tapes and gins on the

calendar drum. ! '

2, Eeeirieol. A contset bar is posltipned wnder the program tapes,

ot the point where the program tapes make contect with the prcgram '

fingers, The tcpes act a5 insulators betwssn the f{ingers and the contact

bar unless ome or more of the mumbered reciangles has been punched

cut, Wnen z hole passes the contact bar, electricsl connection is

rsde Tor epproximslely 50 seconds. During this 50 seconds a cam-

1+ cperated contactk (wqach closes for § seconds each minute) in series with

- +the program finger completes the eircuit to the coil of ong of the
preogram releys. The contacts of the relay close the circuit to
the gignaling devices. Since the progrem tapes are constantly woving,
the connection hetweon $he contact bar and the program finger. Is broken
before the 5 Second Contacl closec aegain (on the mext minute).

o

A murbered selector gwitch and asscciated pushbution, as well as en

"A31-Call" pushbutton, are provided op the front of the Master Clock

' for maowal operation of tha sizneling devices., On=-off swilches for

each program eirenit permit 2 choice of antomatic or manual program

operatlon,

B. Fesiing tha Program Circulls.

1. Mapuwal Oczpation,  Turn the numbered selector switch to each of the
pumbered circults and push the bubtton in its center. Rach of the
corresponding relays in the relay compartwent (mmbered from left to
right) should energize as the button is pughed. A valtmeter comnnected

- across the appropriate terminals should indicate that power is being
seri to bBhe signals.

2. futometic Operaticn.

&

a. Turn all of the program toggle switches off.
b’ Remove the program tapes from the program machine,

‘. Pe sure thet the celendar drum pins allow gll of tre progranm
fiogers Lo touch ihe cuntaﬁt tar. [Rohale the calendar drum iX
neiessary. ) -

http://community.nawcc.org/chapter52/pages/standardelectric
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- {
d. Turn the program-switches on, cne at & time. The COTTesPoEding

program relay should energise for approximstely 5 secounds each
winute. If not, check the centects on the 5 Bzcond Cam, and the
. program fingers vwhere they mske contact with tze bar.

e, Replace the prograr tapes after ell circuits have been
tested.

W

£+ HWatch the 5 Szeond (duratiom)'cam. A5 goon ac “he contact
closes, turn ¢Iff the Mester Clock motor snd the szcondary clocks.

Tre right-angle bend in the progrsm fingers should be aexactly in the
center of the numbered rectangle on the tape. This noxber should
agree with the reading of the face of the elock. TIf the fingera are
not in the proper position, bend them slightly until they rest in
the eentera of the rectangles. N :

Rote: The Master Clock motor switch is loeczted on the motor
plate, and the secondery clock on-off switeh "AY, is in the
upper-left hend coraner of the relsy compartment.

€. SpEciql CODDE;tiOﬁSu

Theré are many ways to comnneet the program signels ta the Master Cleck.
Licted below ars some of the sperial cocnections fregquently uscd.

1. Bell Power Voitages. Normally the Master Clock is connected io
sctuste 120 volt A, C. signals, However, it is possible to use
other veltage somrces to actvate signels. -
To do thiss:

8. Remove and teps the wire from terminal #3 (Bell Fower ) of

the lower horizonta) terwinel strip. The other end of this

wire is copnected to & large’wire nut over the 2% voli transformer
in the relay compartment.

b, Remove and tape the wire from ferminal #9 (Rell Fower) of
the lover horizontal terminal strip. The cther end of this
wire is counecied to-terminal #£i.

¢. Connect tiae new voltage source to termimals #5 and 49
(Bell Power).

2. Dividing The Bell Power To The Circuita. Waen desired, one

or more of the program eircuits-can te used for gpseinl programming.
"Dry contact® eircuite, for sound consols unse, ean be provided by
follewing the instructions contained in appsndix drawing 245
"Assigming Program Relevys o Sound Console Servics.™

http://community.nawcc.org/chapter52/pages/standardelectric 15/40
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3. Crops-Comnecting Progresm Circuits. As explained in IV, A.
the functlon of the program cirewite is to autamatically actuate
Progrem Signals at predefermined times =nd 1p dZfferent locations.

- -

http://community.nawcc.org/chapter52/pages/standardelectric

o, -

It is sanetbimes necessary to set up two {or more) separate program
schedules for the pame loenbion. As an exawple, a school mey require
the cym bell to ring at 12:00 on Monday, Wednesday gnd Friday; and at

12:15 on Tuesday and Thursday. Set up the crocs-connections as follows:

a. Determine, mecording to the circuits gvailable, the nurber

of different schedules required. PBseh different schedule will

-require ome program clreuit.

b. .hdﬂust the calendar drum pins s0 that each cdreuilt will
operate the signals on the proper day (night), while the
obhers =sre Lifted off the tepe,

¢. Usipng & - jumper wire, cross-comnzet tha eircuite on the
vertical terminal strip in “he realy compartment. (Progvem
terminals are labeled 1-5/12,)%

Note: DO NOT MAKE CROSS-COR%ECTIONS AT THE BELIBOARD,
The bellboard pegs are uped to dets=rmire tne locations
vhere the program circuits will motuate the signals.

Program Scheduling;

1., Preliminary Steps. ' .

Turn-all program circuit switehes fo "off" (pﬁtﬁn@:whith were "on").
Turn the calendar drum 1mbil the ping 13ft %he program Yingcrs off of

" the tapes., The celondar &mum should be rotated by wesns of the

“ealendar-diumcaevance-lever” (or by hard if the sdvance lever ig o0
kigh on its cam). , .

Note: Since one of $ne micro-switcaes is combrolled by the
ection ef the ealendar-drum-lever, caution must be
exercised in using this lever., The laver may be szafely
operated; when ewitch "A" locatcd et the top ief$ hand
corner of the conbrol box, is off {disconnecting secondary
elocks).

Miia oo Prnmdloamds Do debom s = £ o A . .
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IS WREPE LWL WD W LIV LS DUVEERSHT 15 I0T CIrcultT one and TWo. Yhe
next tape is for circuits three and four etc., as shown. - The cuter-
most {ape vwii. be removed first and replaced lsst. Ag the tepes are
removed, write the circuit number thot the tape conirols in the
mergin of each bape at the & A.M, position. This will allow you
to keep track of the differect circuits while the tapss are off

. the machine. On the 24 hour mewory tepss the hours frem 6 P, M. to
6 A, M. have an "N“ (night schedule) after the nupersl on ihe tape.

FIGURE &

"DRAWING"

2. Remowlng The ”apes. .-

:a. Remave the outenmost tape from the
£lcatlng spuoks Lirst.

¢/t B, Rew unwind the tepé from thae

.y remeining fixed. spools. - FICURE 5
_ e ' - e "DRM‘ENG"
S el Lt the tapzs from the sprockets
S on ﬁhE-proﬁram:den and -remove slowly.
d. Repeax th1s prneecure for the
remaining tapcu.
3. Punching A Mew Schecule. -

The anly yunch that may te used on memory tapes is the cne supplied
with the Master Clock. Tnia munck shculd net be used on material
other then tne tapes ae the cutting edges will be demeged. Thie is
important because the program Tingers czn fail to cperate p“OHE“lJ
if punch holes are not cleanly cut.

on the 24 hour memary tape the hours.frdm 6 P. M, to 6 A. M, Lave an
"N (night schedule) after the numersl on the tups.

&. Seleut the desired bhour and minute tlaL the program signal
is to be sounded.

b. Holding the tepe a3 shown, nlace the punch over the tape

ac that the rectangle tc be punched cut is visible aund
centered throuzh the hole in the punch,
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2. With one wabion punch cut the hole,

d. Repeant this cperation until the entire new schedule is
acrpleted.

IF A SPACE I3 PUNCHED OUT IH'ERROR 00 ROT PATCH THE EOELH--
UBE A REW TAPE,

FIGURE 5
timmmtl

B, Replacing The Tones.

Replave the tapes in the opposite seguence from which they were
removed, DRecause the sprocket drum is attached to the hands of
the clock, care mmust be taken not To move thre sprocket drm wiile
replacing the fep2s. Yhen properly installed, the time indlcated
at tre conitzzt bar sbhoull CO“TESpDﬂd Witly tu& time on the
front of the Maste® Clock., IFf tue sprockst drum has been moved,
the Master Clock will be shead of time. If the time iz advanced
by only & few minutes, the Master Cleoek should be stopped by Throw-
) ing the switch locatsd near the master drive motor on the clock
«door. If the mester has bezen advenced a greot degl it will be

nacesgeyy bo panually advance the Mastsr Clock mproxlmalely
24 hours Lo the 2crrect time. To do thisg

 — I x ;
0§ o o . B= = B
. =T = 5 = = S B
—= Y = 0l o = e PO v
1 = = ©C = = e
15 8 =52 Bg 2 ==
= £3 = 8 =4 555 B b
= o = = = = = :
= [ | s i = o =
7 55 Cd = L = i [ i |
[ [ e 55 3 155 €2
L1 [ | —l  — — -
r\ o =1 = = = =

g1}
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Lo
&
=
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™
vy

1O,
(@

O
NN

C
afr

C CONTACT BAR
2

h i A Y & ¥s5 . .-
I:: | | 1. eRocRAt TAPE(S).

a9 3. CONTACT BAR,
: - L, FLOATING SPOOLS,
W £, DIRECTION OF TRAVEL,
ff) (f“ 4 6. CALANDAR DRUM,
\ : - 7. SFROCKET DRUM,
8, CALANDAR ADVANCE
: L LEVER, :
= FIGURE 5 9. MASTER CLOCK MGTOR
| SWITCH,

T
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FIGURE ©

-y

A. PShut off secondaries by threwing switch "AY o "off"

b. Advance the Master Clock hy'turning-the_small knob on
the sprocket drum in a clock-wise dirsction (zs you face the
end of the drum).

c. &Since the calendar drum has been sdvanced (see 1. Preliminery
Steps), you will have to reset the calendar drum to the correct
dey or night period by using the advance lever 1ocated t0 the
rigbt of the calendar drur.

Nota: Since ene of the micro-switches is condralled by the
gokion of the calendar-drum-adveance-lever, caution mat

e axersied ip using this lever, The lever may be sefely
operated; when switeh "A" located at the top left bapd corner
of the control box, ie off {discomnectins secondary clecks).

http://community.nawcc.org/chapter52/pages/standardelectric
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d. Return switch "A"™ %o the "on" position.

S. Fiosl Bteps.

Return the program clzouit switches to the positions thev were previgusly
in.

If, duripg the replscement cf the tepes there is any difference hetween the
times of the mester mnd seccndaries, momentarily shut off switeh "A". This
' will allow the secondaries fic be re-sct at the next boyr.

i V. SECONDARY CIOCK THEORY OF OPERATICK,

Reference: Appendix Drawing &: "ixploded View GRC Secondayry Movement®
GR-456-7 ad.l.

Appandix Drawing T: "GRO Becondary Movement Gearing",

A The Priving MEchanism‘

1. The voitage for the 1 REM driving wolor is supplied Zrom the

Master Clock (as descrived in Section II, MASTER CIOCK FUNCTIONS AND
" DPERATION"}.

2. The drive motor advances the sacond, minuie, and houry hasds through
the various intermediate gears.

3+ The drive mobor rons continously sxoept during an Fewrly Correchion:

(arter a power fallure) and during parts of the Twelith Henr Correciion
cycle.

B. 'Phe Reasst Mechaniam (One lour),

1. When the Master Clecck transfers volbage from the secondery frive
motors, the rTeset motor is sckivated for 35 seconds, and duriog

this period the elliptical cam (Figurs T) on the moter shaft - rotetss
contbinually. '

+

2. The glliptiecsl surfuce of the cam rides againsgt the rounded gurface
of the nylon roller (B) causing the spring-loaded resel lever %C? to
) nove w1th an osclllatlrg motion, {Fipure T).

(Par., # 3-6 Refer to Figure 8.)
3. Reselt pavl assseubly (®)
. asciliates with the same actien
E as (C) Fig. #7 because 0Ff the _
common shatt (D). ' FIGURE T

-~ -, "SECOWDARY DRAWING'
., Hylon pawl (F) t981eP0re ’

- .-—,J--L.-.—J-
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savancss Loth the SECONMS Lavulst
wheel (G), mimte ratchet wheel
(not shown), and the correspond-
ing hends. . - : N

5. _FPhen-bvéth ratchet’-wheels have advanced o the point where pawl
(F} falls imto the misaing tootn space (H), the second and minute
kands s%op. The positicn of both hands should be on the hour.

6, The reset pawl zasseadly (E). B
continues £o oscillzste until the
end of the 35 second reset period,
but the depth of ths missing tooth
spacae’ (H) vravents pawl (F) from
reaching the pext tootn on the

ratehet wheels. FICURE 8

"SECONDARY DRAWING"

Nebe: TIf the secondoyy elock

‘is "on-time" when the reset eycle
begins, pawl (F} will hé in the missing
tooth space of the minute ratchet wheel,
“and only the second hend will edvance.

0. Twelfth Hour Correction Mechanism (Every 12 Bours).

The Twelfth Hour Correction assemblies in the

Master Clock (see section II,), synchronize

the entire aysime twice per day. Thia

occurs betwean 5:G0 and £:00 ofelozk. I
The Twelfth Hour Correction has a -
duretion of 10 mioutes, begining at

2112 and ending at 5:28.

1. On-Time Secondaries.

If a secondary elock is "on-bime"

it aubomatically ignores the 12th hour :

corrective reset aa followa: FIGURE 9

- "SECONDARY DEAWING"

a. Mt the end of the Hourly . ' :

Reset at 5;00 the dorrective

lever (I), the hour gear

(J),andiits pin (g are

in the pocition shown. {Figurs 9).

b. Between 5;02 =xd 5:10
the hour gear (J) and its
pin (K} have advanced

far enough to pernit the
flat surface of the correc-
*tive lever (I) to be lifted
by the pin (Figure 10).

&
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c¢. In this position nylen
roller (B) 2028 not touch
ellipticzl cam (&) when
tne "hiph sids" of the cam
is nesrest thie roller,
This c¢learance - ghown

as {N) - must be between

3/32 and 1§16 on an inch, | prammz 10
Figure 107, ° e . u
gbtgi The clearance (N) SECONJ&RY LRAWING

mrst Lbe evident by not

later then 5:10 =¢ that
rapid impulsing of ihe

"on-tire" secondary ig

prevented, '

"Off-Time" Secondaries

. A% 5:12 the sixteen minute "Twelfth Heur Corrsetion” begins by starbting all
of the secondary clock reset motors.

a. The recet motor drives the seccndary's tands to tae rews hcur.
At this polnt the reset pavwl drops into the miseing tooth space
«(see Fig. #2) thus preventing further advancing of the henda.

b. BSiace both drive and resct motors sre vunning. (See Section
1T, Par. D, gbove) the drive mobor mdvances the gears {end hands)
past the missing tooth space, enabling the rapid resgtting to
take over again. : :

»¢. This alternating drive spd reset scguence eonitinnes upbil

the secondary cleck has reeched g position between 3:02 and

5110 where the reset is disw-engaged Ly the corrective lever snd thas
pln on the hour gear. : '

Note: f%There may be & slight difference in the time Zndicated.

on the face of the various (scettered) secondariee. This happeus -
because each pecondary reaches tie diz-engazing point at s 3iffearent
time after the beginning of the Twelfih Hour Correction evole,

d. All secon.aries will heve reached the correct hour {between -
2t12 and 5:28) when th: sixteen mimute, Masber Ciock controlled.
reset ends at 5:23., At this point, sll of the reset motors

§Ucp and the normal drive contimea,

Neote: All of the secondaries =zre now indieating the correct hour,
but can be Several mpiagtes elow. :

€. At 5:59:25 the Hourly Reset (described in See. V, Par B) brings
811 of the seconésries up to the correct time.

SECOMDARY CIOCK DPERATTONAT, TESTS.

General

Secondary elocka may ne tested for proper operabtion by removing them from
tue clock sygtem. The only equipwent required for this testing je & power

http://community.nawcc.org/chapter52/pages/standardelectric
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cord {:_}1_&3'3 can be plugzed into = i‘Cgu_';_ar wall outlet. Tais cord shoula

Bristel Set
Screy

(D) ~
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CFIGURE IO . FIGURE 7.

= e S N e P V1L it o B TP RO . e o R i i i R s

neve two elligator clips on the opposite end for comnection to the wires
&f the secondary clock.

1. DRemoval Fram e Svsbem,

When removing = secondary clock from the syatam, power shonld be shut

off by moving switch "A" (on the top of the Maeter {lock relay panel).

to the "off" position. However, the clock mey be removed whilethe

power remains on by following the steps below. (Reverse for Recounecting)

a. Diseonnect the black (drive) wire.
b. Diseonnect the red (resst) wire,
c. Discomnsct the two white (common) wires.

B. Hourly Correction TPest.

1. Connect the power cord to the red wnd white wires {the two white
wires may-se left connected together)., Holding the clock in an upright
position, plug the power ecord into = wall outlet {120 volts), In the
case of 2k volt systems, & 24 volt stepdown tramsformer in necestary to
lowen the Line voltage, The =minube and second hands shovld advance at

a rapid rate watil they reach the next £0th mimute (and accond). At this
point they should stop advancing.

2. Analysiz of Regulis

8. Tf the ~ands stop moving, bubt not at the GOtk minute (and second), .
edjust either or both hands o the proper position (rotate clock-
- wise only) without movimg any of the gears in the movement.

. ®. If the hends do not sdvance et the rapid rate, edjust the
. resel lever assembly {below),

¢. If the handa advance at the rzpid rete, but do nét stop,
exzmine the resel lever azsembly adjustment, the resst arm
itself, the missing tooth: gpace In the minute rotechet whesl
RoeembLy (GR-137) and the wissing tooth space in the geconds
' ratclet wheel assembly (GR-115) far eny irregularities that
would iodicate replacemsnt. oo :

PR e

C. Tﬁelfth Hdur Correction Test.
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1. Conpect the black (drive) and red {rocet) wires together. Coucect
the altigator clips of the power cord t0 the black-red and two white
wires (etill connected together). Keeping the clock in an uprigpt position,
plug the powsr cord into & woll outlet. This causes both the drive and reset
mobors o yun simultapecusly. The winute and second hands edvance tc the
00 minute {s2cond) snd momentarily stop {approximately 30-90 seconds for
the mirute hend} L second for the second hand), due to the schion of the
missing tooth space.’ Because the drive motor is running, fhe m;nute _

hd ratehet wheel is drivea past the missiag tooth space. fMhis acEzon continues
tc repsat insell until the clock has passed 5:CC, Bometime helore 5;10,
the rapid advancing stops (the drive mobtor contimueos to advance the hands
ut the normal speed).

_ 2. With the power stili opplic® and the meme conpectlon as used in
; C. 1 above, manually advance the minute hand to 25 minutes past 5:100.
Q(H\ (If the elock nas not beep disassenbled, remove the dust cover and

move the minute hané by turning tid GR-111 Intermal Wheel. )

Iet the drive motor continue to advance the hands at the norral rate,

The minute and second hands should not resume advencing st the rapid rate
prior to 5:30. .

L

3. Remove power, discounect the alligator clipa, and disconnect the
black and red wires {comnnected together earlier.}

- 4. Analysis ef Resulte ;

8. 1If the test performed in pPar. 1., Bbove, 4id nob take Place &t
the times indicated, réadjustment of the Twellth Hour Geset Assembly
is indicated.

Tolerance: The rapid advaneing of the minute end second hen

anytime fram 5:03 4 5110, but all osclilating moticn of the
bands must have ceased by 5:10.

45 may stop

b. If ths test jn Par. 1 shows that ije mnovemant is oul of ad justment,
the test outlined in Par. 2 should not be attemphed.
¢. If the timiag of the test 4in Par. 1 ia propsr sad the timing

of the test in Par. 2 is off; Yeplacemsnt of tha Tift Lever {CR-275)
and/or the Hour Cear {cR-PB1) is neeecaary.

. ViI, ABJUSTMENT OF SECONDARY MOVEMENTS -

A. Reset lever And Shaft Asaembly |

(3

1% the secondary clock has not beea disgesembled. the reset lever assembly
ad jusiment can Ls made aftef the dust cover has been rewoved, (On "surfane!

fiume Alealro dlaa cooa o

26/40
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of B el LIRS OQULET 2EEe I‘im m h - . A ——vr——\.—-,u
can bs made. ) {rim) may havs to be remcved before the ad,justmant

Procedure I'or Secondaries Mamufactured After February 1558, '§t“

1. Rotate the elliptical cam until the

nylon roller on the .
aasembly rests against g "low point” or reset lever

tie cam.

Note: The low point 1s that polnt nesyest %o the

: Vo 11 I g e -
A8 vigible froem the right side of the movement, f cpoor shazt. (Tne com

acing it from the rear.)
2. Loosen the Bristol set scrow

) , - .The reset pawl "1 Jus
rest firmiy agsinst the surface of hctuaus 4y cocvated to

the pillar (between the frof i I
plates) whille the nvi i e nyoack
Pt nylon roller ie resting op the low point of the ellipticel

3. Tighten the Bristcl set serew.

(Be sure that th i i '
Ly rechecking the position of the. re ® Fojustment is correct

get pawl lever end the nylem rollier.

P J R

LY

Procedure For ﬁecondariéé_ﬁanufactured Before February 1968,

1. FRotate the elliptical cam until the nylon roller on the reset
™ lever opsembly rests sgainst a "low point” of the com.

o, Slide s #31 drill { or similar size metal rod ) from the rear of
+he movemendt, into the guide holes.

Note: DO HYI EXTEND THE DRILL BEYOND TEE QUISIDE SURRACE OF THE
FROWT PLATE, SINCE THIS PREVENLIS CPERATION OF THE RESEI LIEVER
(ee Fig. #11).

3. Loosen the Briéiul sel screw.

Adjust the resel pawl lever 1o rest M

firmly against the drill surface FIGUEE 1l

vhile the nylem rolley siill ra2sts on the "SECORDARY DRAWING”
low point of the cam.

. 4, Tighten the Briatol set sorew. (Be sure that the edjustment is
correct by checking the position of the resel pawl lever and the nylon

roller. _ :

B, Twelfth Hour Correction Assembly
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The follcwing adjustment procedure is to be used when it has been determined
that, the Twelfth Hour Correction Assewbly is out of adjlustment or if zoy of
the parts listed bzlow have Leen replaced.

The Hour Gear and Sleeve (GR-281}
 The Internal Wheel Assembly (GR-121)

The Minute Sleeve (GR-138)

The Mimrte Drive Pawl Scar Resewdly (GR-13h4)

The Mimute Ratchet Wneel Asssmbly (GR-137)
1. Remove the dust cover frogm thz movement,
2. PRemove the rim and glass (See Bection VIII).
3. Look down into the movewent from the top. Be sure that the
nylon roller of the Reset Fawl Assembly is on Yhe flat side of the
elliptical mobor cam. If it is not, rotate the cam by hand to one

. ~ gof the "low points'.

. Manwally advance tkhe minutc hand ip a clockwise directien whi}e
wsiching the Reset Pawl Asscmbly. Within {welve rotations, the mimte
hand of the Reset Pawl will move toward the nylon spacer. Cortime
advaneing the mimute bhond, oaly it must be done very slowly 1 Btop when

the lleset Yawl returns o 1ts original pesition (a slignt click can
o ve heard).

T

9. Lock the OR-137 snd GR-115 gears (zhown in the efteched drawing -
“ “GRe Recondary Gearing™) by placing the index finger of the left hand on the
teeth and pressing toward the center sheft.

16—

- -i.— .
E : 6. With the geors still locked, slip the minuts hand oz ite shafi
3

?F_ 1n a clockwice direction to the 3hth minute. Release the gearing,
e 7. Advence the minute hand {cleckwvise) to the pext hour (vertical positien).
This is the 6:00 o'cleck reference point. The hour hond mey now be adjusted

for €:00 o'clock by rotating it clockwise to the 5:00 o'elozk position.

Ij 8. Menually advance the minute hand (clnckﬁiee) unti) the Bristol set
screw in the GR-137 Minmute Ratchet Wheel is visable (and reachable) from
the Lop of the movemsnt. ILoosen this set screw,

p ,;QJ'DU?.IM_MS PORTION OF THE ADJUSTMENT IT T8 VERY TMPORTANT THAT }
THE VINUTE EAMD FEMAIN STATIONARY.
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L S — — — e
Note: The minute nand i glip-fitted over the minube ghalt, therefore, be
gure that the fit is tight before wmaking adjustment.

L7

a., Manuwally advance the mirute hznd to the next hour.

L. Turn the elliptical cam {en the reset wobor} until the nylen
roller of ihe reset lirkage rests on the high point of the caw.

——_— ——— mm= s
¢. Prevent the minute head from turning by holding the interndy wheel
“{GR-111). Kote: When the minute hand turns olockwisce, the GR-113
turns counterclockwise, Rotate <he minmute ratchet wheel until the
nylon reset pawl just falls into the missing teoth spaen,

— — W

. . d. Tighten the Bristcl set serew.
Kote: If the movenent develaps a slight bind after the Bristel set
screvw is tightened (in the ZR-137), lcoaen the 3et screw and gensly
move the GR-137 minute reabebet wheel toward the vear of the movemsot
(approximately 1/32 inch) without rotativg it on the shaft, Retichten
the set screw #nd recheck for binds and accuracy of adjustnsnt.

19, Test the accurscy of the sdjustment by conducting sests (under pewer)
for the Hourly Correction and the 12th Hour Correctiocn. ges.section
VIi. "Operational Tests",

8., If the mimute hand does not stop "on the hour" in the Hourly
Correction test, repeat steps 8. and 9, sbove (using arly nour).

b, A tolerance is alicwed in the Tﬁelfth Bour Correchtien sattings

(see VI. C.). If the results indicate the tne tolerences
heve not been ret  repeal the entire adjustment above.

1%, Resssemble the clock afier all adjustmentc end tests nave
been mad=.

VIII. DISASSEMBLING TEE SECONDARY CIOCK

2 A. EMT-(SURTACE MOUXTED) CIOCKS, The RMT (Surface Mounted) clock consists .
: ' of a BT {(Flush Mounted) clock sad a snap-on casa. Thae RMT case is secured
S to the FMT case ty means of Zour crimping eors, located mid-umy between

I the clips (#0-487) used 4o retedn the slass and rim on the FUT case.

17~ .

. .
t Rest the clock on & padded surface, while removiog SMT case.

Caution I
Po ot remove the stationery RMP clips securing the glass end FMT rim,

umtil the EMT case has been removed.

FIGURE 12
DRAWIEC
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To remove the EMT lfass: o .

1, Tnsert two spare clipa under the lip of tne EMP case. Each spare
¢lip shoud be located epproximately bhalf-way batwesn the "@riwping
ear" and the stationary c¢lip. The hocking end of the elip sheuld Jjust
aatch under the lip of the RMP case, with the bent portico of the

¢lip resting on the elock beciplate.

2, Bxert eamal downward pressurs an hoth elips with your thiumbs.
If the case dece not soap loose, re-inscrt the clips at aaother
polnt; and Te-ERETT Tressure.

The instructions for disassembly of the FME clock should be followsd '
after the BEMP cese haz heen removed.

5. TM7 (FIUSFED MOUWTHED) CLOCKS.

1. Cub away the four speed muts [FU-B52) securing the reteining
clips (FC-487) %o tha backplate. '

PO_NOS_ATIEMPT TO RE-USE THE SPEED NUTS

n. Remove the elips, rim and glass.
3._ Remove the two dust cover screws; and the fust cover.

%, Remove the pecond hend by grasping the second and mimite ratehet
gears (with missing~toota space) firmly vith the index finger or
shumh on one hand, end twistirg the cecond hand CLOCKWISHE with the
cther hand. '

Contion: Do not Hwist the hend counter clockvwise or the bronge
rotehet spring will be damaged.

Grusp the second hand as close To the hub as pogcible. One to thres
revolubions of the hand on its sbaft may he neceseary before it
comes Loos®.

1f the above procedure is unsucessful, use the clips (FC-487) a8
levers undey fhe second hand hub to Lift it from the shaft.

5. Using the same procedure, vemove The minute hand and then the
towr hsnd. {Again, de nobt Twist hands counter~clockuise ).

A 6.

Tlemove the two digl mounting sCTTVE gnd the dial.,

7. Remove the {hree screws securing the movemsnt S0 The dial back
plate. Remove the movemant,
-

3
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-ASSEEB_IHP He SECONDARY CLOCK

A. Hount the mov“m“ﬁt on the dlal baok plate using the tqree connter-smmk
BCrews .

B. Mount the disl ueinz the two 2ial serews.

C. Plsce the hour znd minute Lands on the shaft using the same rrodedure in
reroving. © DO NOT TWIST THEE BANDS COUNTER-CLOCKWISE, :

D. Place the cleck fage up with the htail end of the center snaft resting on
g hard sarface. : . :

_ E. Tlace the aecond hand on the center sheft, Using a small block of wood,

or wood peacil, over the hub of the sezond wand, tep gently until tihe hand
is flush with the end of the cenber shaft. Test the it by gently woving the
nard clcekwige (while holding the ratchet gcars).

Hote: If the gecoud hand is loose, remcve it and gently peen the su_fqﬂe of thsz
uv, which will slightly close the hole.

‘B,  Aftsr the movement has bean tezted and adjusted as necessary, wosition the

minute and sscond rabchet glars in the wissing tooth gpsca, ”U1n the mioute and
second hands elockwise, {whilc holding the gears) until they point to tae "12"
n the dial, turo the hour band to the correct hour.

- Note: . The "correct" hour is established bv followinb the prodedure 1in secticn

VII B, steps 4 and

G. Install the glass, rim,{RMT case) on the movement using new PU-452 speed
ruts.

http://community.nawcc.org/chapter52/pages/standardelectric
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O . .

. . RESET pawL

[ ]

SET SCReEw
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+—RESET LEVER
ASSEMBLY

I

. RMI CLIPS
2. CRIMPING Epfs

3. SPARE CLIPS USED
AS PRY EVERS
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