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PROGRAM DEVICES

OescrIptlon

A device for Controlling the operation of signals, such as bells, 

borns and whisiles,eliminating time on job time recorders, or perfomng 

anv other funciion according 10 any predetermined schedule is Scnown as a 

Program Device.

The program device is operaied on the minute jump principle and re- 

ceives its time sense frei» either a master clock or synchronous rotor 

which closes acontact once each minute, thus impulsing the program device 

once each minute.

Installation

Program devices are furnished in inetal cablnets for iraster clock 

Operation or in self-contained units operated by a master clock or syn­

chronous motor. The location should beconvenient fron the standpoini of 

Wiring. If the unit is of the self-contained master clock type the lo­

cation should be one free of dust, dirt, roisture, Vibration, and extreme 

temperature changes. If the device is timed by a synchronous motor it 

should be connected to a source of supervised alternating current which 

cannot be turned off.

Setting

If the clock is synchronous-motor operated, the hands are connected' 

directly 10 the motor. A setting lever or knurled knob is provided at 

the rear of the movement directly back of the hands, for setting purposes.

A I ti'oys aet the h a n d  so that t t  t s  polntln£ at 0 m i n u t e  m a r k e r  kihen the 

p r o g r a m  d rum advances,

The program device is Impulse drlven, receiving an impulse and ad- 

vancing one minute at a time. To advance the program dcvice, press and 

release the armature slowly or depress the armature and turn the drum 

slowly in a counier-clockwise direction. Never attempt to turn the drum 

in a clockwise direction.

The miaute indication on the program drum is when the contact pins 
pass under the contact fingers. The front disc of the drum is graduated 
in minutes and marked at each fifteen minute position. Alwa.vs check to 

see that the minute indicated by the contact operating leversagrees with 

the time as indicated by the clock dial.
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A sirall or calendar drum, which is located directly above the minute 

drum indicates che days of the week and the six hour periods of the day. 

That is, the calendar drum is divided into seven days and each day lato 

six hour periods. The upper contact operating levers are likewise the 

indieating point for the.correct slx hour perlod. Always checktoseethat 

the indication agrees with the day aod the period ia wbich the prograa 

device ls being set.

Advancing the Calendar Orum

If the large drum has not advanced beyond two or eight, operate the 

small lever which projects below the contact block assembly. By pressing 

toward the left as faras it will go and tben releaslng same, the calendar 

xill be advanced one space (6 honrsl.

If the large drum has advanced more than two hours since the calendar 

drun autooiatically advanced, press the calendar setting lever and tarn 

the calendar drun carefully in a clackutse direction to the desired six 

hour period. After having set the calendar drun in this manner, oake 

certain that the retaining pawl has dropped in the proper tooth of the 

ratchet.

Regulation

If the device is timed by a synchronous notor, the time elernent or 

clock movement operates in synchronisra with the trequency of the alter» 

nating current, therefore, requires no regulating. In fact, the regula- 

ting is done at the power house. If the clock gets slow it ls because of 

the fact that the power has been interrupted. When the power is lnter- 

rupted the program device will stop and immediately start again when the 

power is restored. It will then be necessary to advance both the clock 

hands and the program device osmany ninutes as the power bas been inter­

rupted.

If the program device receives its time sense fronapendulun clock, 

reg'ulation is accomplished by screwing the pendulun bob up or down as the 

case may require. Turning clockwise raises the bob and nakes tbe clock 

run faster and vice versa.

Adjustlng OuratIon of Ring

If a tSwing relay is used, raise the welght Iby loosening the thusb 

screwl on thependuluir. of the titning relay toshorten the duration of ring,
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UIRING DUGRAM

Fig. »6 5s a wiring diagram showing the coirplete wiring as well as 

the proper mthod of connecting this program device. If the signaling 

devices are already installed and operate on so volts or less. this pro- 

gram device w  »e used for controlling them. Extra terminals are pro- 

vided on the top of the cabinet so that the power for the signaling de­

vices need not be taken fron* the transformer, but may be the same soorce 

as is now used. Ilowever, we recommend changing the signals to operate 

from the transformer incorporated in the progran device. This transferier

furnishes sh volts A.C.

//OK AC

SYNCHRONOUS MOTOR METAl DISC

If the signaling system already installed operates oo a voltage in 

excess of a«* volts and same signals and source of power are to be ose . 

It"nibenlcessary to install a relay for each circuit in an independent
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and lower the weight to lengthen the duration of ring. Tighten the thumb 

screw in the weight after the setting has been determined. Be sure that 

the head of the thumb screw is toward the front of the relay.

If a duration contact in the Master Clock is' used to control the 

duration of the signals it is necessary to remove the clock hands anddial 

in order to gain access to the contact. This, being a rather delicate 

procedure, requires the services of a skilled mechanic. Therefore, it is 

recommended that a representative of the Company be called to make the 

necessary adjustment.

The duration or rear contact on the synchronous motor movement is 

operated by a split cam and the duration of the sigoal may be lengthened 

or shortened as desired. To lengthen the duration of the signal move one 

cam uatil the point is farther away fron the point of the other cam. To 

shorten the duration of thesignal move one cam until the points are closer 

together.

EQUIPMENT

The equipment in each program cabiRet is as follows: Synchronous 

motor indicating clock with special cam contacts; transformier; rectifier; 

siain switch; a relay; switch and push button for each circuit; and eight 

disc program device.

The synchronous motor movement drives the clock hands and the cams 

which operate two independent contacts which close once each minute. One 

of these contacts is made for approximately two seconds and closes the 

circuit to advance the program device. The other cam contact remains made 

frOm eight to tea seconds and isused for controlling the duration 01 the 

signals.

Transformer

The transformer is used to change the 110 or 220 volt alternating 

current toai» volt alternating current so that all equipment will operate 

on low voltage, thus simplifying the wiring. This transformer furnishes 

the power for operating the program device, relays and signaling devices.

Rectifier

The rectifier acts asatrap or filier to let the low voltage alter­

nating current flow in one direction, the better to operate the impulse 

electro-nagaet of the program device. The rectifier is not used for any 

other purpose.
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Main Switch

The oain switch Controls the power tothe synchronons notor, rectlfier 

and Signal relays. 'When the switch is in the "off“ position the program 

device is inoperative, however, the signals cnay be sounded by the push 

bnttons.

Relay

The relays are used to close the circuit to tbe signaling devices. 

The contacts of the program device and the duration contacts on tbe syn- 

chrooous notor movement are necessarily of light construction, therefore, 

ooly enough current is passed tbrough them to energlxe the coils of the 

signal relays. The contact points of the Signal relays are heavy silver 

contactors and will safely carry several araperes tooperate the signaling 

devices.

Circuit Swltcha*

A switch is connected in each relay coil circuit. This switch is 

nseful inpreventing the relays fron operating so that irregulärschedules 

may be complied with. Vhen the switch is turned on, the signals will 

operate normally according to the schedule set up on the prograa device. 

Whea tbe switch is turned off, the relays and tbe signaling devices will 

not operate. These switcbes should be turned off during vacation. It is 

not oecessary to turn then off duriag week-ends, as th.e program device 

automatically sileaces the signals at aoy time desired provided this time 

occurs regularly each week.

Push Button

Push buttons are connected in parallel with the program contacts and 

when depressed operate the signal relays in exactly the same manner as 

the program. They are useful ln controlling irregulär schedules and may 

be also used to sound a pre-determined code for flre alarm drills, etc.

Clrcuiti and Schedules

The drum type or universal program Ismuch more flexible and positive 

in operation than aay other program device on the market. It is designed 

to meet the most exactlng requiremeuts as it will handle very complicated 

schedules. It consists of a number (8 or lal of slotted dlscs forming a 

drua-like stack. Each disc has 360 slots, or one.for each minute during
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The Operation of the cross connectiog plug board canbebetter onder- 

stood fron the foilowing dlagram.

It will be seen that the individual push buttons are of the three 

point type; the bell being disconnected fron iis circuit before it ls 

thrown across the line, thus preventing all of the bells on that circuit 

fron ringing.
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a six-hour period. These are supported onaniron base which also carries 

the drivlng nagnet, the calendar attachment, the contacts, etc. The cal­

endar drum is made upofdiscs in the same manner as the big drua but in* 

stead of being divided into ninutes, it is divided into.six-hour period; 

covering one week, one Slot for each six-hour period, tnaking ;»8 slots it 

all. The progran schedules are set by Inserting metal pins into thes« 

slots wherever asignal is desired. These pins projecting fron both disc: 

operate on the same set of contacts to ring the bells or perfom othei 

operations. The conditions uoder which both pins will press together oi 

the same sei of contacts is determined as follows: The larger drum whict 

is advanced every minute nakes one revolution in six hours. This «rean: 

that one disc takes care of a six-hour period oaly. The calendar dr« 

nakes one revolution a week, being advanced one space every revolotio 

of the large drumbya cam wiper droppiag fron acanattached to the larg 

drum. It is apparent, therefore that a pio, whea inserted in a slot o 

the calendar drum, will deternine the partlcular six-hour period of eac 

day inwhich the signals, sets op on ,the large disc directly in line wit 

it, will operate. iSee Fig. i).

It is easy to see that if another set of signals is to occur durin 

the following six-hour period of the same day, a pia must be inserted i 

the oext succeeding slot of the aext small calendar disc, the signals, c 

course, being set op with pins on the large disc in line with the secos 

calendar disc.

It is obvious that & schedule set up on the large disc will be n  

peated automatically every six hours, if the clips or pins are placed i 

the calendar disc for the six-hour period.

In order to fully understand the operation and flexibility of tt 

Progran Device, the difference between a progran schedult and a progr. 

circuit nust be thoroughly understood.

A progran circuit may be defined as one where all bells and signa 

ring together and can becontrolled from one push buttoa or oae automat 

coatrol. The only thing that linits the number of bells or signals 

one circuit is the carryiag capacity of the relay used.

Oae progran circuit nay ring the bells oa several progran schedule 

that is, the same circuit could be used for Moaday, Tuesday and Wedaesd 

on one schedule and also operate signals onaa entirely different schedu 

for the renainder of the week.
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A separate circuit must beprovlded for signals that are be oper­

ated when the other signals are silent. This holds true even «hough but 

oae bell is requlred to be silent on a single day although it rings dur­

ing the other days on the same schedule as all other bells.
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Only such bells can be included on one circuit as ring in nnison on 

all schedules, in other words, the schedule that applies to one bell on 

a circuit must apply to every bell on that circuit withoat Variation or

exceptIon.

For exaraple, supposing in a school program, the yard gong mnst ring 

at 9 A.M. every day except Saturday and Sunday, and in the school roons 

the bells must ring every half hour fron 9 A.M. to<* P.M. every day except 

$aturday and Sunday.

It ls plainly seen that, if made into one circuit, all bells iu- 

cluding the yard gong, would operate each half hour.

To handle a twelve-hour schedule, for instance, any combination of 

signals between 6 A.M. and 6 P.H. for one day, tvo discs are requlred. 

llkewlse, an eighteen-hour schedule requires three discs and a twenty- 

four-hour schedule four discs, allbecause of the fact that one revolution 

of the big drun Controls only a slx-hour period.

Page 6
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completed through the program contacts to the colls of the 6135 relay. 

Whlle the armature of the 6135 relay ls attractcd, the safety contact is 

held open thus preventing the bells fron ringing until the nlnute Impulse 

is completed. When the minute Impulse is completed, the 6125 armature 

starts to release and closes the safety contact. A circuit is then com­

pleted through the 6135 contact and the coil of a circuit closing relay. 

When the circuit closing relay armature is attracted. power is thrown on 

the bell circuit.

The föllowing diagraa covers the circults when both a duration con­

tact and tiaing relay are used to get a long ring on one circuit and a 

short ring on another circuit. When both a duration contact and timing 

relay are used, the timing relay does not have the safety contact as the 

duration contact ls always set to make just after the nlnute Impulse con­

tact is broken. Both contacts are used for securing a short ring on one 

Circuit and a long ring on another or i»..en a schedule of long rings and 

a schedule of short rings, elther separate or interspersed are desired on 

the saae clrcnit.

Tbe 612s relay nay be operated direct fron the ainute Impulse circuit 

every minute or it nay be operated only when a ring is desired. When op­

erated every minute, it plays the saae pari in the circuit as a duration 

contact.

NOTE: We do not recoamend o pemlng the timing relay every minute 

vhenever it can be avoided. Use a duration contact wherever possible.

When a prograa device is used for school work, a cross connecting 

plug board is frequently used. The purpose of the cross connecting plug 

board is to enable any bell in the school to be transferred fron one cir­

cuit to another without disturbing connections or wiring. An Individual 

posa outton for each bell may also be supplied as well as circuit push 

buttons for each circuit and a naster push button for all circuits.

SERVICE INSTRUCTIONS I.T.R.
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The preceding diagram gives the circuits when the bells are controlled 

fron a duration contact. In this case a circuit is ccsepleied through the 

duration contact, progran contact and coils of circuit closing relay. The 

armature of the circuit closing relay is held attracted as long as the 

duration contact is made. When the relajr armature is «ttracted, power 

ls thrown on the bell circuit.

The foilowing diagrangives the circuits when the bells arecontrolled 

by a timing relay. When this is the case, the minute impolse circuit is
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Fig. 13
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If the schedule of signals varies on certain days of the week, ad­

ditional discs must be used for the changed schedule on the basis of one 

disc for every six-hour schedule. If on a twelve-hour schedule the signals 

must operate on a different schedule oa any one day, twoadditional discs 

are required, aod if they are to operate onanentirely different schedule 

. Satorday morning, an additional disc must be used, making five in all. 

It is understood that these signals will be silenced at night, Saturday 

afterooon and Sunday by leaviog pins out of the proper section of the 

calendar drom.

Another important thing to bear in mind is that a schedule that is 

operated on a glven circuit for one'day caanot be transferred to operate 

on another circuit onsome other day, from the same disc. Each individual 

circuit must be connected pennanently to enough disca to haadle all the 

scbedules of signals required by that circuit. There ls no way by which 

a calendar drum can shift a schedule from one circuit to aaother.

To better anderstand the procedure of laying out aschedule properly, 

study the foilowing example.

Assume that bells are to be rung as tollows:

High sebool bells at 9:00 A.M., 9:30 A.M., 11:00 A.M., 1a H., 1:15 

P.M., 3:00 P.H. and 5:30 P.H., on Honday, Tuesday and Wednesday, and at 

9:1s A.M., 9:45 A.K., 11:15 A.H., 13:15 P.M., 1:30 P.H., 3:15 P.M., and 

5:30 P.H. on Thursday and Friday.

Grammar school bells at 9:30 A.H., 10:15 A.M., 11:00 A.H., 11:45 

A.H., 1:15 P.M., a:oo P.H. and s:<ts P.M., on Monday, Tuesday, Wednesday 

and Thursday, and at 9:30 A.N., 10:15 A.M., 11:00 A.M., 11:45 A.M., 1:15 

P.M.; 1:5s P.M. and 3:35 P.M., on Friday.

Outside gongs at 8:4s A.M., 8:55 A.M., 13:00 H., 1:00 P.H., 1 :10 P. 

M., and 5:30 P.H., on Monday, Tuesday and Wednesday, and . at 9:00 A.M., 

4:15 A.H., 13 :15 P.M., 1:15 P.M., 1:35 P.M. ands:30 P.M. on Thursday and 
Friday.

All bells are to be silent on Saturday and Sunday.

After studying the above program, it will be noted that no two of 

the schedules are the same. If we attempt to put any part of the two 

schedule3 on the same circuit, the bells would be ringing at the wrong 

time and place, causing confusion.

Page ?
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As each disc will takecareof only aslx-hour period and each schedule 

covers a twelve-hour period, it will be apparent that an eight-disc pro­

graa device woold not be sufficlent and that a twelve-disc program device 

would be required to handle the above program.

Assuming the calendar change tobe regulär lapproxlmately tbree mln- 

otes past 6 and lal the twelve-disc prograa device would bewired in three 

circuits ol fotir discs each; the first four discs for the High School 

circuit, the nezt four for the Grammar School circuit and the last four 

for the outside circuit.

Ve will set the schedules for the varlous circuits, starting with 

the High School.

Insert pinsat the following places:

On the large drun: 9:00, 9:30, 11:00 and ia:oo io the f ir s t  disc; 
1:15, 3:00 and 5:30 ln the second disc; 9:1s, 9:<45 and 11:1s in the third 
disc; 13:15, 1:30, 3:1s »öd 5:30 ln the fourth disc,

On the calendar drum; the second A.H. section of the first disc for 

Honda;, Tuesday and Vedn^day; the first F.H. section of the 3econd disc 

for Monday, Tuesday and Vednesday; the second A.H. section of the third 

disc for Thursday and Friday; the first P.H. section of the fourth disc 

for Thursday and Friday.

The schedule for the Grammar School is set up as follows:

On the large drum: 9:30, 10:15. 11:00 and 11:4$ in the fifth disc; 

1:1s. a:oo and a:« io the sixth disc; 1:1s, i:5S and 2:35 ln theseventh 

disc.

On the calendar dran: the second A.H. section of the fifth disc for 

Monday, Tuesday, Wedaesday, Thursday and Friday; the first P.M. section 

of the sixth disc for Monday, Tuesday, Wednesday and Thursday; the first 

P.H. section of the seventh disc for Friday.

It will be noted that the Grammar School schedule for the program 

period fron 6:o3toia:o3 ist he same for all days of the week. Therefore, 

there will be no pins in the eighth disc of either the large or small drum 

as the schedule for Friday morning is taken care of by inserting a pln 

in the second A.M. section of the fifth disc on the calendar drum for that 

period. Just tbe schedule for the six hour period that deviates fron the 

regolar schedule is all that aeeds to be set on a separate disc.

P»£C ft
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cord Ing to whether or not its contact points are open or closed. In other 

words, on each alternate Impulse, the contacts are opened or closed. As 

the contact finger pin rides on the top of its tooth, the contacts are 

closed and when the pin follows down in the bottom of the tooth, the con­

tacts are opened. When the 6iai contacts are closed, the minute iirpolse 

circuit is completed through the coils of the 6101 relay. In thjs case 

the 6101 relay acts as a master relay, operatlng the job time recorders 

when the 6131 contacts are closed and stopping them, or elimlnating time, 

when the 6131 contacts are open.

If more Job time recorders are to be operated than the carrying 

capacity ot the 6101 relay, a Standard distributlon cabinet nay be osed.

The program device ander dass No. 3 is used for ringing bells and 

gongs. This type of program device is the most widely osed and a nonber 

of cotnbinations of hook-up nay be secured. Either the 6125 relay or a 

duration contact ln the master clock, or both, are used.

BATTC r r CONTACTS OT 
MASTCttKCLAr

ouxAnoKt 
CONTACT 
IN  MASTEfZ 
CLOCK CCOSCft 
evexr WNurc.

‘O ' V & V -

COil o r  rttOGAAn
cncrgizcdcvckt m inutz.

&-1CONTACTS OT P*OG*Af1.

~COL o r  ea.C-A'NefNG ftCLAf CN- 
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GKAfi A  THC OURATfON CONTACTS 
AXC C LOS CD-

CO N TACTS O rO C L L -
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3. A long or sustainert Impulse of about five to flfteen seconds sev- 

eral times during the day.

.Progran devices under Class No. 1 are used for tripping auto call 

systens, changing the Im o color ribbon on metal case job time recorders 

and operating the clutch on the elapsed time recorders. The followlng 

diagram gives the circuits for a one circuit program device under the 

above class. When the program contacts are closed, tfie regulär minute 

irpulse Circuit is completed through the colls 6f the 6101 relay ln the 

program cabinet. When the 6101 relay attracts Its armature. the Irregular 

irp<llse_circt>it is completed.
CO*>K4Crs O f
M A S T E R  R E L A Y

XOIL O r PROGRAM 
CNCGG/ZCD EVERY MINUTE.

c o n t a c t s  o r  p r o g r a m .

p u s h  b u t t o n

■cotL O P <5101 RELAY RE~
c a v c s  t h e  Min u t e  im -
PULSE W HEN PROGRAM 
c o n t a c t s  ARE CLOSEO.

CONTACTS O P  GfOt COMPLETE 
C/RCU/f TO tR R E G - 
ULA& IMPULSE 

EQUtPM ENT EACH  
M INUTE PROGRAM  
CONTACTS A/ZE 

CLOSEO.

C/ATC 
—I ULAA 

kEQ UtP  
0 } M INI 
o l  C O A

Fig. 1»

IRREGULÄR IMPULSE. 
EQUIPMENT; SUCH AS COLOR 
CHANGE MAGNETS IN  JOß 
TIME RECORDERS.

Program devices under class No. a are used for eliminatlng time on 
job time recorders. The follwing diagram gives.the circuits for a pro- 

gram device under class No. 2. This program device makes tise of the 6121 

or iraVe and break relay. When the program contacts are closed, tbe mln- 

ote itrpulse circuit iscompleted through thecoils of the (121 relay. When . 

the 6121 relay receives an inpulse, it opens or closes tbe circolt ac-
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The schedule for the outside gongs is set as follows:

On the large drum: 8 :<is* 8:55 and 12:00 in the ninth disc; 1:00, 

1:10 and $iuo in the tenth disc; 9:00 and 9:1s in the eleventh disc and 

12:1s, J'»5 , 1:35 and 5:30 in tbe twelfth disc.

The pins in the calendar discs are piaced at the following positions:

Second A.H. section of the ninth disc for Monday, Tuesday and Wed­

nesday; first P.H. Section of the tenth disc for Konday, Tue-day and 

Wednesday. Second A.M. section of the eleventh disc for Thursday and 

Friday and the first P.M. section of the twelfth disc for Thursday and 

Friday.

No pins are piaced in the calendar device at the positions for 

Saturday and Sunday. Thus the signals are silent during these days.

This very clearly shows that as the big drum revolves, the calendar 

drum does llkewlse and as a pin 00 the big drum reaches the specified 

time, it closes tbe contact and at the same time the other contact is 

closed by the pin on the calendar drum, completlng the circuit for a 

signal.

CHAHOI HO A SCHEDULE

The usual practice is to call the circuit controlled by the outside 

group of discs No. 1, the second group of discs from the front No. 2. 

etc. The discs of the program device that control any one circuit are 

generally grouped together. The number of discs on any circuit may be 

ascertained by checklng the connections to the contact fingers. ISee 

Fig. 2). One side of the contacts is corcnon and all are connected to­

gether. The other side of the contacts are connected together according 

to circuits. As each contact represems a disc, the number of contacts 

connected together represents the number of discs on that particular 

circuit. To change the number of discs in a circuit all that is neccs- 

sary is to change the contact connections.

The actual change in schedule ls accomplished by pulling out a clip 

(using small pliersl and replacing It in the proper slot of the proper 

disc. Always pinch the prongs of the clip slightly to insure its fitting 

snugly lnto the disc and then tap the clip gently into positlon. Hake 

certaln that it is properly seated in its slot. ISee Fig. 31.

The disc on the front of the drum is marked with the hours and 

ninate9 to assist in locating the pins in the proper slots. The calendar
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device is also marked with arrows pointing to the sectioos covering six- 

hour perlods. (See Fig. 4». The pins in the calendar d m «  detereine 

which discs in rte large drum are operative. Before changing any pins 

io the large drum first detennine which disc Controls the schedole for 

the tl*e the change is required. This nay de deterained by checking the

Page io .
Priated In U.S.A.

SERVICE INSTRUCTIONS I.T.R.
No. 226

»PRIL 1. 1938

the contact blocks and brush contacts. When a hole in the paper tape 

passes under a brush, contact is made with the contact block, thus setting 

up a circuit which, when completed by the closing of a duration contact, 

operates relays to close the feed circuit to the Signal devices thus 

causing then to function.

^ AQJUif  eC££ 
fowBtft mloc-a pur 
jLtoxr oa

ft40CX fAJ»r

jiojusr p*iA3*ca 
T*C* H**C SQa rACX JCL 
ctmrtm gf f&iMrsiae*M

*4 ßtA CUkULt

Fig. »o

rmnr ttcw or 
BiCO TA'C

APPLICATION OF PROGRAM DEVICES

In general there are three kinds of Impulses required of progran 

devices.

x. A short Impulse of about two seconds duration several tlmes dur- 

iog the day, either every day or on certain days of the week.

a. A short inpulse every ninute for certain hours of the day and not 

otber hours.

Printed in U.S.A.
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ROTOR DRIVE

All adjustments of the metal disc rotor drive program device are seif - 

evident when the figure below is studied. l'se extreme care when naking 

adjustments so that the mechanism will not be daaaged.
Atuvtr Htut 
£*&»/> TRAVtL o* 
riio~PAWt.

CM.eno*J>
RATcne7

Fig. 8

PAPER TAPE PROGRAM HACHIHC

The paper tape program nach ine, as applied to electric clock systems, 

is one on which the schedule of Operation is controlled by punched holes 

in a paper tape. This type of program (nachine coosists of our No. 56a 

secondary drive mechanism, a calendar drum and associated feed levers, 

gears necessary to operate same, a paper feed drum and a set of brush 

contacts. Idler pulleys are used to keep the proper tension on the tape.

Sections representing minutes are marked off on the tape to facili- 

tate punching holes at the proper locations to operate signal devices in 

accordance with whatever schedule isdesired. The tape having been placed 

in its proper position on the mach ine is advanced periodically by the 

driv.ing mechanism and passes between contact brushes and the contact 

blocks. The unpunched portion of the tape thus foros au insulation between
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To deteraine the proper slot in which to insert the pin, ascertain 

first whether the set of bells (circuitI is to be operated through a 

duration contact in the Master Clock or through & timIng relay.

If operated fron a duration contact which is usually the case, the 

pin should be inserted in the slot in line with the minute on which the 

ringing of the bells is to occur. This holds true if a timing relay is 

nsed in conjimction with the duration contact to give an extra long ring 

oa one or more circuits, such as yard gongs, etc., also if the timing 

relay operates every ninute.

Ifa timing relay is used instead of a duration contact the pio should 

be inserted in the slot one ninute prior to the time the ringing ls to 

occur.

tfXM fbstTtori * e r *£ 3ettr± 
nvtf Hou/ri /Trc*use T*r 

A  r c o L  Ltno« r  
- T»e C/nenoe« 

D ertcr J*rrc*r«inea  Tue Tii*ir 
/ w / e w v w f

Fic. 4 

SUPERVISING SWITCHES

All International secondary unlts may be hourly supervised so they 

.re always in agreement with the Master Clock. The supervising switches 

■uat be adjosted as follows:

The switch cam is properly timed at the factory and should not re- 

Quire changing, however, the timing of the switch may be adjusted by 

shittiog theentire switch block assembly. The secondary unit or recorder

Printed in U.S.A.
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s^ould Transfer to the "B" wire just before It re a c h e s  the S9th minute. 

A quick d rep of the lever fron the c a n  is essential. If the lever ride3 

d own the face of the c a n  there is d a n g e r  of a  poor contact.

N-J/T

M
S w i t c h  B l a Oc  

*3houl o L/rr

Make certain that the c enter switch blade does not touch both the 

"A" and "B" switch b l a des at the s ane t i r r e . The brass s u p p o r t s  for the 

*A" and "B" switch b l ades s hould be  a djusted so  that the c e n t e r  switch 

blade m a k e s  equal and p ositive contact w ith each and so that the switch 

operating lever never rides on b oth cams at the s ane time. T h i s  assures 

that the full tension of the switch operating lever spring is applied to 

the switches.

C A R E

If the clock and progran d e v i c e  lose time it l s p r o b a b l y  d u e  to power 

failures, e i ther on the electrical s ystem or locally in the Institution. 

If the power failure is general lt w ill be necessary to reset the equip- 

rent after each power failure. However, if the power fa i l u r e  is local 

to the institution, c o n n e c t i n g t h e  program d evice to an o t h e r  circuit that 

cannot be opened w ill overcome the difficulty.

Each program. cabinei is e q uipped w ith two fusetrons'iocated on the 

inside of the case near the top. If one fusetron is blown the signals 

will not operate and if the o t h e r  fusetron ls blown the c l o c k  w ill stop 

and the progran d evice will not operate.

We r e c o m e n d  giving the pr o g r a n  equipnent a  c onplete inspectlon, 

cleaning and oiling once a year. T his work requlres the s errices of a 

ski lled trechanic and o n e  can be obtained by call Ing our local Se r v i c e  offlce.

T a g e  l a

S E R V I C E  I N S T R U C T I O N S  I . T . R . N o - 226  
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Fig. 7

OßAUir 1'Xjenl—He.y aray

{ * Q j U S  T" />&$/ r/r7 v

A D J U S T H E H T S  O H  S P R I N G  D R I V E  P R O G R A M

l. Contact and c a lendar adjustments are the sane as on electric 

drlven programs.

а. Adjust the drlvlng gears for a minimum of backlash, yet have 

freedotr of movement.

3. Adjust the position of the ratchet until the d rum jumps when the 

m i nute hand is m ldway between the minute markers.

4. Adjust the position of the minute jump mechanism on the drlving 

shaft until the program drum is at the correct tire and in the proper re­

ist Ion to the contact operating arms.

5. Adjust the spring tension on the minute j u m p m e c h a n i s m  nntil the 

drum w ill m ore when a  full set of pins are passing ander the contacts at 

the s ame time.

б. Adjust the d uration contact to make at exactly the eren minute 

nark on the dial.

P r i n t e d  l n  U . S . A .
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on* tooth pioion is meshed in the first tooth of the fan gear; This ln- 

sures spring tension enough to run the clock until the one tooth pinion 

hits the stop at the end of the fan gear.

Qt-Tfi* s m s o  Artou, o nr Lirrrea 
ti* t/tea cA.wmcr ü  rtMiag.

'»aaf/av ar utacktt 
a u a a  Q g  e a e x s

Mttta axas s c u  aouasajf
ON Biß OS ' ‘.u m . umoeM &Q
eatuuat& eutsr uutataaii

T*ßvSic\*j a/*
eauzasxa 'ae
a£aj uior s e w  o n  s u b o b m t 

er Kftcn

Fig. 6

CAirriON: As there are no lock pawls onthenain drlving gears, never 

remove the clock movement from the frame or the cover from the gear box 

withoot first releasing all tension fron the main spring. This is ac- 

conplished by removing the verge and leitiog the clock rnn down. Always 

remove the switch bracket to relieve the first l-i/a turns spring tension.

This movement, nay be equipped with a ninute Impulse contact for the 

Operation of secondary apparatus. In this case a baftery is always re- 

quired. The movement is always equipped with a duration contact. Thi9 

contact was fonnerly operated from a sixty point can piaced on the drive 

shaft near the upper connector. It ls now operated from & can whlcb ls 

gearedtothe canaon pinion. These contacts are adjustable for the desired 

length of ring.
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WHEEL TYPE PROGRAM 

The wheel type consists of a large gear wheel about io" in diameter 

which makes one complete revolution in a<j hours. Near the periphery of 

the wheel is cut a "T" shaped annular groove adapted to receive small 

screws which hold adjustable blocks. These blocks are used to bring the 

progran contacts together and nay be moved to any position on the gear 

wheel. As tl.is wheel makes only one revolution in ait hours, the blocks 

must be very carefully piaced at the particular minute an impulse is re- 

quired, as there are 1440 positions on the wheel. To assist in setting 

the blockst the progran wheel has marks engraved on it at 15 ninute in­

te rvals and an auxiliary dial is provided on which a baod indicates the 

exact ninute.

Tbe program wheel ls advanced by a ratchet and pawl novement. Piaced 

just above the progran wheel is a sm&ller wheel or disc which is divided 

Into seven sections and each section ln four spaces, naking 38 spaces in 

all. The seven sections represent the seven days of the week and are so 

marked. Tbe four spaces in eacb section represent four 6 hour periods of 

the dayandare also marked accordingly. This disc is known as thecalendar 

attachment and ts advanced every six hours. By having a contact so ar- 

ranged tbat the contact poinis are opened wnen a pin.is inserted in any 

space in tbe calendar disc, it is possible to eliminate any six hour 

period fron the ringing schedule.

Mounted on the frame is a pair of iosulated fingers which make con­

tact as they pass over the adjustable blocks on the program wheel. A 

circuit is then complete, providedthat there are no pins in the calendar 

attachment to open the circuit at this time. By setting the blocks on 

the progran wheel in conjuoction with the pins in the calendar wheel, it 

is possible to provide a schedule to suit nost requiremeots. It should 

be renesibered tbat when thp circuit is completed, it remains closed for 

one ninute. The duration of the signal isdeternined by some other neans.

ADJUSTHEHTS 

(With old style contacts)

*. Contact poists and contact feet nust be in perfect alignsient,

a. Shift contact block until upper contact feet just touch thediscs 

ln the calendar drun.

3. Adjust lower stop for contacts, so that contact feet just clear 

the progran discs. Pins in the large drun nust not bit on tbe stop for 

cont&cted fingers.

Printed ln U.S.A.
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4. Adjust stop for calendar feed pawl so that the pins io the cal- 

endar discs will rest squarely on the feet of the upper contacts.

4
Mjusr thc roamoN a ' Tire,

1
ABjua r rosmoti or. UNTU.

\ a r jr -r r *  . ta .u t r c .  
l* r~r g a m .
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LOCT3 rr-c r * 'c * tr . -~e c\o o r
mc rcco.-.* ac.
M C f r  * a n u r  i J f  ra  L t r r
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r » r  sr^as. u «ac< ho  g f lv -  
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V  /  l

5. Adjust calendar retaining pawl so that it will drop freely.the 

ent Ire clrcumference of the ratchet.

6. Adjust fibre stop between contact flogers so that both opper and 

lower contacts will rest against It with equal tension.

7. Shlft the positlon of the magnet assemtily and adjust theposltion 

of the feeding pawl stop until the feedlog pawl takes 1-1/3 teeth in the 

ratchet.

8. Adjust the retaining pawl so that it drops freely lato the ratchet 

for Its entlre clrcumference.

9. Change the mesh of the progran drum with its driving gear until 

the pins in the progran drum rest directly under the lower contact feet. 

This adjustment ls very critical and If not properly made will result io 

a double ring. On the minute before the ring, the pins should be op close 

to the contact feet, but not touching it and on the oloute after the ring, 

the contact feet should have dropped fron the pins.

w w i f f  UNtr Utvrn rttc rccartr 
MM. nvtca rüt rrrrn or jt^rctlCT,
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10. Adjust the armature return spring for satlsfactory Operation 

00 a 35* drop in voltage.

ADJUSTMENTS 

Oflth naw »tyle contact«)

The gear rat io has beea changed on all progran devices with the aew 

style contacts. There are uow 360 teeth on the large gear or one for 

erery mimte of the six hour drum. It ls not posslble to change the re- 

lation of the contact pin to the contact operatlng arm by changiug the 

mesh of the gearsaswas the adjustment before. Rather adjust a9 follows:

1. Adjust the position of the contact assembly until the contact 

operatlng arms rest squarely on the top of the pins in the minute drum. 

The mlnnte before the contact ls made, the pins should be just touching 

the coatact operatlng arm. '

a. Adjust the contact block assembly centrally between the minute 

and calendar drums, bnt under no condition must the contact operatlng arms 

touch the miaute drum.

3. Adjust the stop for the calendar feed pawl until the calendar 

pins rest squarely on top of the contact operatlng arms.

4. Adjust the tension of the Inside contacts so that they just hold 

the contact operatlng arms against the die cast Support. Too mach tension 

nar stop the program.

5. The outslde contacts must be in perfect alignment. When contact 

ls made, they should be lifted at least 1/64" from their brass Support.

Any program derice for ringing bells and buzzers or opera.tlng money 

time recorders may be spring driven. In this case no batterle3 are re­

quired as the relays and bells ormoney value time recorders are operated 

direct fromcommerclal current. For operatlng signals the A.C. commercial 

current maybestepped down to 10 or more volts with abeil ringing trans­

formier.

The clock movement may be elther 60 or 73 beat and hand or motor 

wound. When motor wound, it is equipped with a fan gear, one tooth pinion 

and switch very similartothe one explained in the sect Ion on motor wound 

master clock. The adjustments are the sane except the meshing of the one- 

tooth pinion with the fan gear. On this style of clock the main springs 

are wound eqolvalent to 1-1/3 turns of the one tooth pinion, before the
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