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For this reason.this bulletin covers only the outstanding points of dif- 

ference, as compared to the other system mentioned above. The units 

necessary for a complete system are a master clock,master relay cabinet, 

secondary units and a source of comnercial power. The battery and c har ging 

device have been eliminated.

MASTER CLOCK

The master clock is any of our master timepieces equipped with the 

necessary contacts as follows: The minute impulse and two second con- 

tacts which are located in their usual places. The advance contact,vhich 

is closed fron 59* io" to 59' so",is placed on thecontact block directly 

under the miaute impulse contact. The stop contact is similar in design 

to the advance contact and is placed on the left side of front plate. 

This contact closcs at 59* Sa" and opens at «9' 10", thus being closed 

for 50 impulses each hour. Fig. 1 shovs the contact arrangement of the 

Raster clock.
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SELF.REGULATING SYSTEM

The basic principle of electric clock systems is to have one clock, 

called the Master Clock, regulate or escape all other clocks in the sys­

tem. This does away with having to regulate a pendulum in each clock, 

and it assures unifonnity of time throughout the system. Pwer is sup- 

plied fron the cownercial current or a battery and this eliminates the 

necessity of having to wind a multiplicity of individnal time uni 13■ In 

other words, when clocks are operated as individnal .key vonnd pendalna 

csc&ped units it is necessary to regulate the pendulums and keep up the 

spring teosion in each individual clock, whereas, in an electric systwn 

there is but one pendulun to regulate and one source of power. This very 

mach simplifies maintenance.and because tbe one pendulumescapes or regu- 

lates all the clocks,onifornity of time isassured throughout tbe system.

The- International Business Machines Corporation furnishes three dif­

ferent arrangements for the control of a system of clocks froa a central 

master clock and power supply. These three arrangements are known as the 

Plain Minute Impulse System, D. C. Self7Regnlating System and A. C. Self- 

Regulating System. A brlef explanation of these three oethods of control 

follows:

flain Minute Inpulee System

The plain ninute impulse system of operating an electric clock sys­

tem nas developed and put into use over 50 years ago. It consists of a 

master clock, battery,control relays and the secondary units. The master 

clock once each minute releases an electric power impulse from the battery 

through the control relays, to step the secondary units forvard one ain- 

ote. The secondary units contain no clock movement; only _a magnet and 

ratchet, known as an Electric Drive. Snch electric drive movements are 

rery compact and rugged. They need no cleaning, oiling or periodical 

attention. The plain minute impulse electric drive system is used by 

practically all manufacturers of clock systems and every type of clock, 

program mach ine, recorder, time stamp, etc., manufactured by the Inter­

national Business Hachines Corporation can be furnisbed for Operation in 

such a system.

D. C. Self-Regulatlng System

Tbe D> C. Self-Regulatlng system isthesame as the plain minute im- 

polae except that & feature is added that corrects all secondary nnits 

and brings them Into exact time trlth the master clock once each bour.
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This is accomplished by operating the secondary clocks through a double 

control circuit, one side of which carries impulses all of the time and 

tbe other side for only so minutes of the hour.

The secondary clocks -balance themselves between these two sets of 

impulses. If any secondary clock is thrown out of steP vitb the master 

clock, either accidentally or irtentionally.it will withio an hour auto- 

natically come back to its normal balance between the two sets of ia- 

pulses and again agree vith the naster clock. The raoge of corr«ctioo 

covers i'7 minutes slow or io mioutes fast in one hour. The systen will 

correct clocks that are as auch &s HS minutes slow.but it requires three 

hours to accomplish this.

This systen offers alt the ruggedness andsimplicity of a plain oin- 

ote impulse control, together with the added advantage that it sets and 

runs all secondary units in exact unison with the master clock. It saves 

the time and trouble involved with a plain inpulse systen, of having to 

send a man around periodically to check the time of the secondary ö dits 

to see that they agree with the master clock» and if any are found in 

error, to open then up and re-set them.

Every type of recorder, clock, prograo nachine and time stanp mano- 

factured by the International Business Machines Corporation,with the ex- 

ception of the 3300 Recordolock, can be operated io a Self-Regulating 

electric systen.

A. C. Self-Regulatlng Systen

Tbe International A. C. Self-Regulating System is tbe same as the 

previously described D. C. Self-Regulating System with the sirgle excep- 

tion that tbe control relay equipment is arranged to take its power di­

rectly from the nooraao volt alternating current electric power sopply 

and transform same to a lower voltage, unidirectional impulse current 

suitable for operating our 24-volt or 12-volt electric drive units.

Each master relay and each distribution relay incorporates a power 

transformer consisting of a regulär tvo-coil step-down transfonner and a 

copper plate rectifier tochange the alternating current.tounidirectional 

impulse current. The rectifiers are connected up so as to give full wave 

rectification. 60-cycle alternating current will therefore be changed to 

current of 120 unidirectional impulses per second.

This unidirectional impulse current will energize our Standard driving 

magnets perfectly, but due to its not being a smooth flowing current and
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With the new style self-regulating system, job time recorders, where 

time is elipinaied, may be regulated ai the hours they pass the regulating 

period (<isth to 6oth miaute) in uaisioa with the master clock.

The precedingisa complete wiring diagram of a self-regulating system 

where job time recorders, with less than a 21» hour wheel, are self-regu- 

lated. This diagran includes all the switches and is complete in every 

detail.
•

Fron studying the preceding diagram.it is easily seen-how the job time 

recorders operate asstraight impulse equipment, receiving sixty impulses 

each hour, when the armature of the No. 6103 relay in the program elimi- 

nating cabinet is not attracted. The circuit to the coils of this relay 

is completed through the contacts of the program device. By inserting 

pins in the program disc for several minutes preceding the hours at which 

regolation isdesired, thearrature of the No. 6103 relay will be attracted. 

This makes it imperative that the job time recorders run over the "A" wire 

as the "B" wire is broken by the lower contacts of the No. 6103.

When the job time recorders reach the 59th minute, they will wait 

for the master clock. When the No. 6103 armature is attracted, it con- 

nects the “A" wire leading tothe job time recorders to the "A" wire over 

which the rapid irpulses are being sent out. In this way, the job time 

recorders are set with the master clock whenever the job time recorders 

Show zeroontbe miaute wheel at the same time the master clock is at the 

hour.

When setting the time of a self-regulating master clock, it is very 

important that the minute hand coincide with the minute marker on the 

dial when the seconds hand is at the S8th second or when the minute Im­

pulse coatact makes. The reason for this isthat some cams are timed with 

the seconds hand and others with the minute hand. Therefore, they must 

Position correctly in relatioa to each other.

When replacing the dial on aself-regulating master clock, always be 

sure that theadvance contact is riding on its cam and not locked back of 

the cam. It .is good practice to turn off the battery before removing the 

master clock dial.

LATER DESIGN

Self-ReguUtlng System with Power Tranaformar

The electric time system with which we u3e the power transformer is 

in «any ways very slollar to our self-regulating system explained previously.

Printed in U.S.A.
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«Iso due to some isductance being developed in the clock magnets, its 

Toltagc oast be somewhat higher than the nominal voltage of tbe clock 

■agnets.

To prevent breakdown of thecopper plate rectifiers by the inductive 

kick-back from the .clock magnets, the rectifiers are incorporated a9 a 

Peruanern part of the clock circuits and all opening and closing of the 

circuits by tbe relays is done on the A. C. side of the rectifiers.

To prevent heating of the copper plate rectifiers, all current is 

kept off tben except during the duration of the ninute impulse- This 

necessitatea the use of A. C. relays wherever relays are required to op- 

erate at other times than during the regulär impulse. Thereföre in this 

system tbe ninute inpulse master relay■seconds beat master relay and all 

bell circuit relays operating from a duration contact or a timing relay, 

■ust be of tbe A. C. type.

The International Self-Regulating A. C. System is furnished in two 

▼oltages - 34-voli and la-volt.

In the 24-volt system tbe master relay and the distribution relays 

are equipped withcomplete power transformers witb 34-volt A. C. taps for 

tbe control of bell circuit relays. No bells can be operated from these 

transformers.

In the la-volt system tbe master relay and the distribution relays 

contain only the copper plate rectifiers and a separate clock circuit 

transformier must be added to furnisb 34 volts A. C. to the rectifiers. 

Tbis transformier can then also be used for the ringing of bells.

Only half as many units can be carried ona la-volt A. C. circuit as 

on a 34-volt A. C. circuit, and tbe circuit can be carried only one-half 

as f&r with the same size wire.

Electric lapulttSyiteai

In the following pages various typical layouts of electric impulse 

systems are illustrated and described. The purpose of the diagrams and 

INTERNATIONAL PLAIN ELECTRIC IMPULSE SYSTEM.
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descriptions is to show how International control units relate to each 

other when actually Installed ln a clock sjrsietn.

The preceding diagram illustrates thewiring and connections in a Plain 

Electric Impulse System. Sone form of battery ls essential on a plain 

impulse systen as no prorision is nrade for autonatically settlng the 

clock systen after comnercial power failures.

Oparation '

Master Clock ninute contact closesonceeach minute, allowing naster 

relay to be energized, which closes the circoit to wire "A" and al- 

lofts current to ooioentarily flow through nagneta of recorders, sec­

ondary clocks, etc.

Note that the systen operateson two wires throughout. If the naster 

clock is of the nagnet wound type an extra pair of wires nust be carried 

fron wires "A" and "C" io the relay cabinet to the naster clock for winding 

purpoaes.

INTERNATIONAL 0. C. SELF-ftEOULATING SYSTEM
\

Operation

Master clock minute contact closes once each ninute, allowing naster 

relay to be energized, which closes the circuit to wires "A" and "B" 

and allows current tononentarily flow through nagneta of recorders, 

secondary clocks, etc.

Tbe above is all that takes place so long as all secoodary units are 

io unison with the naster clock. If, bowever, for any reason a secondary 

onit gets thrownoutof step with thenaster clock, elther ahead orbehind, 

It will wlthin the hour be brooght back intoperfect unison with thenaster 

clock by one or the other of the two followlng actions:

INTERNATIONAL D.C. SELF-REGULATING SYSTEM

No. 6103 or transfer relay complete the circuit for the rapid impulses. 

If the arnature of tbe No. 6103 is not attracted, the secondary apparatus 

will not receive the rapid impulses.

The wlring ln the naster clock has also been changed. The rapid Im­

pulse circuit is completed through the stop contact.

The single pole, double throw switch is now left out of the »aster 

clock. The same result isobtained front a triple pole, double throw switch 

in the naster relay cabinet. Wiring the systen in this nanner requires 

flve wires fron the naster clock to the naster relay cabinet. .

The circuit for energizing the coils of the naster relay is as fol- 

lows: One side of the battery, through the ninute impulse contacts, 

through the coils of the naster relay and back to the opposite side of 

the battery.

The circuit for energizing the coils of the No. 6103 relay is as 

follows: One side of the battery, through the stop contact, through the 

coils of theNo. 6103 relay and back to the opposite side of the battery.

The circuit for energizing the coils of the rapid Impulse relay is 

bs follows: One side of the battery, through the stop contact, through 

the rapid inpulse contact, through the advance contact, through the coils 

of the advance relay and back to the opposite side of the battery.

The regulär ninute Inpulse to the secondaries while on the "A" con­

tact is as follows: One side of the battery, through the naster relay 

contacts, over the "A" wire, through the lower contacts in the secondary, 

through the nagnet coils of the secondary and back over the "C" wire to 

the opposite side of the battery. If the secondary is on the "B" con­

tact, the circuit ls as follows: One side of the battery, through the 

naster relay contacts, through the lower contacts of the No. 6103 relay, 

over the "B" wire, through the upper contacts in the secondary, through 

the nagnet coil of the secondary and back over the "C" wire to the oppo­

site side of tbe battery. The rapid inpulse circuit is as follows: One 

side of the battery, through the contacts of the rapid inpulse relay, 

through the upper contacts of the No. 6103 relay and out orer the *A" 

wire as before.

The dlstribution cabinet for the new style self-regulating systen is 

the s&sie as for the old style’systen.

SERVICE INSTRUCTIOHS I.T.R. . N°\23?n„a
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The follcving is * scheiratic wlring diagram of the new style systen. 

T*e principle of Operation is the same, but the method of arriving at the 

sap-.e results is sopewhat different.

It will be noted that there is now one relay for the regulär minute 

Inpolses and another for the rapid or two second impulses. It will also 

be noted that the No. 6ioa or circuit openlng relay has b'een changed to a 

So. 6103 or traijsfer relay. The lower contacts of the No. 6103 play the 

same part as the contacts of the No. 6ioa, navely, toopen the clrcoit of 

the "B” wire between ««' so" and 59' 50". The upper contacts of the
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The preceding diagram illustrates the wlring and connections for an 

International D. C. Self-Regulating Systen.

lat - If Ahead

The lo-minute switch in the master clock disconnects the "B” wire 

for ten minutes once each hour from the s»th minute to the 59th minute 

inclusive. Therefore, if any secondary unit is ahead of the master clock 

it will cease to operate as soon as it reaches its own 591h ninute wbere 

it transfers from wire "A" to wire "B.* By this means all fast secondary 

.units are lined up together at thelr 59th minute point wtiere they wait 

for the master clock. Just before the master clock reaches its 6oth nin­

ute point. the 10-ainute switch reconnects the "B" wire to the impulse 

circuit and when the 6oth impulse comes through, all secondary units re- 

ceive lt and step forward in unison with the master clock. *

2nd - If Behind

The 3S-seconds switch in the master clock closes once each hour for 

about thlrty-five seconds, between the 59th and 6oth minute impulses, and 

whlle the 10-minute switch is still open. This allnws the »-seconds con­

tact to operate the master .relay and send out about i? rapid impulses over 

the "A" wire only. If any secondary units are behind the master clock and 

therefore still on the "A" wire, they will receive these rapid Impulse? 

ontil they reach their 59th minute points where they cut over onto tbe 

dead "B" wire in agreement with the master clock.

Note that so longasthe secondary units are in unison with themaster 

clock they receive only the regulär minnte impulses and are not affected 

by the Self-Regulating featore. The master clock opens wire ”B" for ten 

minutes before the even hour whereas the secondary units receive their 

Inpulses over wire "B" only after the even hour. The secondary units are 

connected to the "B“ wire only from the 59th to the 3rd minute points in­

clusive. At all other times they operate from the "A" wire.

INTERNATIONAL A. C. SEIF-REGULATIHO SYSTEM

Oparatlon

Master Clock minute contact closes once each minute, allowing naster 

relay to be energized which closes the A. C. circuit to the recti- 

Xler. This A. C. in golng through the rectifler is changed to uni- 

direCtional Impulse current andassuch flows out over wires "A" and

Prl«t«d in tt.S.A.
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"B", through the magnets of secondary units and hack over wire "C.* 

Note that the rectifier is Integral with the clock circuit and i* 

energlzed only during the duration of the ninute inpulse.

INTERNATIONAL A.C. SELF-RECULATJNC SYSTEM

The above diagran illustrates the wiring and connectiäns for an In­

ternational A. C. Self-Regulating System.

The above is all that takes place so long as all secondary units are 

in unison with the master clock. If. however, for any reason a secondary 

unit gets thrown out of Step with the master clock, either ahead or be- 

hind, it will within the hour be brought back into perfect unison with 

the master clock by one or the other of the two following actions:

lat - If Ahead

The 10-minute switch in the master clock disconnects the "B" wire 

for ten minutes once each hour from the soth minute to the 59*1* ninute 

inclusive. Therefore, if any secondary unit is ahead of the master clock 

it will cease to operate as soon as it reaches its owo 59th minute where 

it trai jfers from wire "A“ to wire MB." By this means all fast secondary 

units are lined up together at their S9th minute point where they wait 

for the master clock. Just before the master clock reaches Its 6oth nin- 

ute point, the 10-minute switch reconnects the "B" wire to the impulse 

circuit and when the 6oth impulse comea through, all secondary oaita re- 

ceive it and step forward ln unison with the master clock.

Page 6
Frinted in U.S.A.

is again completed at 59' 50". Each slow secondary, therefore, utilizes 

only enougn rapid impulses to bring it to the S9th ninute, or rather to 

shift it tothe "B" wire. At 59*50", the system is cleared for the 6oth 

or hour impulse which occurs ten seconds later, with all units uniform.

The precediog diagran gives the complete circuits ofamaster clock, 

naster relay, distribution cabinet and secondaries. The single pole, 

double throw switch in the master clock is for the purpose of stepping up 

the secondaries, should the power be off for any great length of time. 

The switch can be thrown to the "advance" position until the secondaries 

are within fifteen minutes of the naster clock and then the self-regu- 

lating feature will take care of the last fifteen minutes.

It will be noted that the double throw switch is connected so that 

when it is thrown to tbe "advance” position, it opens the circuit to the 

stop contact. If this circuit were not opened, the secondaries would stop 

ftt the 59th minute if the master clock happened to be between 114' 50" and 

59* So". This is not deslrable when the system as a whole is stepped up. 

The single pole, double throw switch also shunts the rapid Impulse contact 

around tbe advance contact, thus closlng the circuit to the <na3ter relay 
every two seconds.

This diagran also shows the aethod of operating 3traight Impulse 

eqolpment from a self-regulating system. By studying the dlagram, It Is 

easily seen bowthe rapid impulses areprevented fram going tothe straight 
Impulse equipment.

In the distribution cabinet are two No. 6101 or circuit closlng re­

lays. The one relay operates 75 times an hour as before and the other 

relay conpletes the circuit to the "B" wire when 1t recelves an impulse. 

It recelves impulses whenever the No. 6ioa relay contacts are closed or 

for forty-five minutes out of each hour. The secondaries connected to the 

distribution cabinet recelve Impulses in the same manner as those con­

nected to the master relay cabinet.

IMPROVEO OES ISN OF SYSTEM 

The type of self-regulating system descrlbed above ls now obsolete. 

The new style system has several advantages, themore important ones being' 

that if anythlng ever goes wrong with the self-regulating feature in the 

Kaster clock, the system will run the same as a straight impulse systeo 

and nelther send out rapid impulses nor hold up any secondaries. Another 

very important feature of this systeo ls that it is now posslble to regu- 

late Job time recorders where time ls elimlnated. This will be fully ex- 
plalned later.-

SERVICE INSTRUCTIONS i.j .r , No> 230
-------!_______ _______________  * ______ Apbil 1, 1938
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At 591 io" past the hour, the rapid impulses are released over the 

"A" wire, thu9 stepping the secondary ahead once every two seconds untii 

it reaches its 59th minute, at which time the selector contact shifts it 

from the "A" to the "B" wire. It will then wait in tbis position llke 

all tbe other secondaries, for the 6oth Impulse whicn is available over 

either wire as the No. 6102 contacts areagaln closed and tbe "B" circuit

Page m
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2nd - If Bahlnd

- The 35-seconds switch in the master clock closes once each hour for 

about thirty seconds, between the 59thand6oth minute impulses, and while 

the 10-minute switch is still open. This allows the 2-seconds contact to 

operate the master relay and send out about 17 rapid impulses over the 

"A” wire only. If any secondary units are behind the naster clock and 

therefore still on the "A" wire, they will receive these rapid impulses 

until they reach their 59th minute points where they cut over onto the 

dead "B" wire in agreement witb the master clock.

Note, that so longasthe secondary units are in unison with the master 

clock they receive only the regulär ninute impulses and are not affected 

by the Self-Regulating feature. The master clock opens wire "B" for ten 

aiautes before the even hour whereas the secondary units receive their 

impulses over wire “B" only after the even hour. The 9econdary units are 

connected to the "B" wire only from the S9th to the 3rd minute points in­

clusive. At all other times they operate from tbe "A" wire.

DESCR1PTI0H OF EARLY OESIQMS

Secondary Equipment

Tbe secondary apparatus is equlpped witb a set of cams and switches 

on the minute shaft. The cams operate these "selector" switches in such, 

a oanner that at certain periods of the hour, the driving nagnet is con­

nected to the proper pair of the three wlres to correct any dlfference 

that the secondary may have fron the master clock. It ls a simple, single 

pole, double throw arrangement whlch transfers from one leg to another, 

the third leg being common to all units. The-switch is closed on the up- 

per contact point for fifteen minutes of every hour (from the S9th to the 

i3th minute inclusive! and on the lower contact point for forty-five min- 

otes of every hour (from the i4th minute to the s8th minute inclusive).

The change from one contact point to the other occurs as the sec­

ondary aavances from 58 to S9 and from iz to 14. As the movement (spring 

action) of the secondary occurs after the current is off the magnet, the 

aake and break of these contacts occurs on a dead line, therefore, the 

contact cannot spark. This same combination of cams and contaqt fingers 

ls used on all recorders and secondary untts, the methodof moonting then 

and the location being adapted to the various units.

These selector contacts should be adjusted 90 that they have 1/32" 

air gap when broken and 1/64" tension on the contact flnger when aade.

Printed io U.S.A.
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This i/6«" tension insures good contact. Adjust the eccentrie bushing ln 

the contact fingers or the position of the contact bracket until the con­

tacts shift between the s8th and59th ninute and the i3th and uth minute.

"ß" CONTACT" CLOSED 
ro  G  /NCLUSIVC.

4 'CONTACT c lo s e d  
t *  r o s a  t N C L U s t v c .

AOdUST CCCCN TW C  
BUSH/NG o /Z  ßßA CK CT:

The «naster clock is of the weight driveu, motor woond type, having 

the regulär plain impulse contact and the additional cams and contact to, 

control the functions of the regulating systen, as follows:

i. The regulär miaute inpulse contact operates ln the osual wanner 

fron a two point- cam placed on the usual auxlliary shaft.

3. Hounted on theverge shaft and rocking with the verge is another 

contact which closes each time the pendulum swings to the left, or every 

two seconds. This contact supplies the necessary rapid Impulses to cor- 

rect slow units.

3. Placed on the center orminute hand shaft isa can which operates 

the third contact. This contact is closed for only a short period (30 

seconds) each hour, i. e., from 59' 10" to 59* w". Tbe cam is a large 

single point one and makes one complete revolution each hour. This con­

tact releases the rapid impulses during the above thirty second interval. 

lt is connected in series with the "rapid inpulse" contact and is called 

the"advance contact."

There-is also another cam on the center or minute hand shaft. This 

cam is in two sections and also makes one complete revolution each hour, 

causing its contact to be made for fifteen minutes or from i*«»' So" to 

39* 50". fce will call this the "stop contact" as its function io the sys­

tem is to cut out impulses from any secondaries shnuld they arriveat the 

correction point ahead of the naster clock.

Page 8
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the secondary will run on the "B" wire, because of the selector contact, 

until it reaches the loth minute.

This circuit is from one sideof the battery through the contacts of 

the No. 6101 relay, through the contacts of the No. *102 relay, over the 

"B" wire, through the upper contact in the secondary, thence through the 

magnet coil and back over the "C" wire to the opposite sideof the battery.

Between the I3th and mth minute, the selector contact in the sec­

ondary shift3 the circuit to the "A" wire. The secondary then runs over 

this wire and nothing takes place in the entire system until just before 

the master clock reaches the iisth minute. This "A" wire circuit is as 

follows: From one side of the battery, through the contacts of the No. 

6101 relay, over the "A" wire through the lower contacts in the secondary, 

through the nagnet coil and back over the "C" wire to the opposite side 

of the battery.

At im»' so"pastthe hour, the stop contact in the master clock closes, 

completing the circuit to the coils of the No. 6102 relay. This opens 

the "B" wire to the secondary and makes it imperative that the secondary 

run on the "A" wire from the «5th to the 6oth minute of the master clock 

if lt is to get any impulses.

Ühen the secondary reaches its 59th minute, the selector contact 

shifts it to the "B" wire, but this circuit is open at the contacts of 

the No. 6102 relay until the master clock reaches S9' 50". The rapid 

impulses are sent out over the "A" wire between 59' 10" and 59' «o". The 

secondary being on time, has transferred to the "B" wire before the rapid 

inpulses Start. Therefore, it is not affected by these impulses. Also 

if the secondary is fast, its performance is similar.

For example, suppose the secondary is five minutes fast. It will run 

as before until it reaches the 59th ninute when the selector contact shifts 

it over to the "B" wire. The naster clock, at m»' 50" will have closed 

the circuit to the coils of the No. 6102 relay and the impulses must then 

go out only over the "A" wire. The secondary will the« wait at the 59U1 

ninute for five minutes as the "B" wire circuit isbroken by the No. 6102 

relay. The rapid impulses, not being needed, are lost as they are al- 

ways sent out over the "A” wire.

Now conslder the case when the secondary is five minutes slow. The 

secoodary will run five minutes slow until the master clock reaches the 

S9tti minute as impulses are available over the "A" wire to which the sec­

ondary is still connected. The secondary is now at its s«th minute.
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The contacts lo the secondaries deternine over whlch wire each Indi­

vidual secondary will receive its Impulses. It should be remembered that 

the secondary's contact fingeris touchin? the upper contact or connected 

to the "B" vire fron the 59U1 to the iath minute Inclusive, and on the 

lower contact or connected to the "A" wire fron the l«th to the 58th min­

iste inclusive. Therefore, each individual secondary must receive Its Im­

pulses over the "A" vire fror, its mth to its 59th minute and over the 

"B" wire from its «9th to its wth minute.

CYCLE OF OPERATION

Assnming that the secondary starts the hotir ln unison with the naster 

clock, the impulses will be available over both the "A" and "B" wires but
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MAST&t KCLAY

—  o n P T y > -
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-I ■■■! O

S C C O N O A X Y
c c t u

tHSTCXRCtAf
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Page ta

No 230
SERVICE IHSTRUCTIONS I.T.R. m

On sone Of the first self-regulating systtans, the advance contact 

was of the two way type. That is, one of its two cootacts was made at all 

times. One contact was used when it was desired to operate straight im- 

pulse equipment from a self-regulating system. The purpose of this con­

tact was to separate the rapid or speed-up impulses from any straight 

minute impulse equipment operating from the system. This requirenent was 

later taken care of by a relay arrangement.

ADJUSTHEHTS OF MASTER CLOCK

i. Adjust the minute impulse contact in the usual manner aa ex- 

plalned in *he bulletin on master clocks.

a. Adjuat the rapid Impulse contact to remain «ade as long as pos- 
sible and yet be open when the pendulum is at rest.

3. Adjnat the advance contact to make at 59' io" past the hour and 

break at S91 no" past the hour. Thla contact should have »/3a" air gap 

when broken and i/6«»" tenslon on opper strap when «ade.
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i«. Adjust the stop contact to make at h «' s o " past the hour and 

break at 59' 50" past the hour. Vhen made, the cam wiper should lack 

1/61»" from bottoming on the cjim. fchen open, thereshould be air gap.

EARLY DESIGN OF SYSTEM

The master relay cabinet on the first self-regulating systen con- 

aisted of two relays and the necessary switchea, fuses, etc. One relay 

was the circuit closing type or No. 6101 and was used tosend out all the 

impulses. Iboth regulär and rapidl to the secondary apparatus. The other 

relay was of the circuit opening type of Ho. 6102 and was operated by the 

"stop contact“ and openedoneleg of the secondary circuit, thus providing 

the means of cutting out Impulses to secondaries that were fast.

The following diagran gives the circuits for the operation of the 

relays in the master relay cabinet. A U  switches, fuses and accessory 

parts are omitted on the diagram. We will call it the "control circuit 

as it covers only the circuits to the Controlling relays.

ßATT&ZY

M>NUrC IMPULSE.
CONTACT"

THO SECONDS 
IMPULSE CONTACT

CLOSES SB ' - fO ”
OPENS S 9 '-4 0 "

CLOSES * 4 -SO", OPENS 5Sh50

CO/L 6/0/ 
OPERATES 7S 
TIMES PEJZ HR.

CO/L <Z>/OZ. 
OPE/ZATES ONCE:
• EACH HOUf! 
----------- o / ^ p k > —

Fron studying the above diagram, it will be apparent that each time 

the minute impulse contacts in the master clock döse, the circuit to the 

coils of the No. 6101 or master relay will be completed. As the ninute 

Impulse contacts close each minute, the master relay will operate 60 times 

an hour by this circuit.

Further study of the diagram will show that the rapid impulse contact 

is in series with the advance contact and both are in parallel with the 

aioute impulse contact. Therefore, the master relay will also operate
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when both the rapid impulse contact and the advance contact are closed 

together. From studying the timing 01 all these contacts, we find that 

the advance contact is only closed for thirty seconds each hour or from 

59’ 10" to 59' no", therefore, the circuit will be completed only long 

enouph for fifteen of the rapid impulses to go out. These contacts in 

series provide means each hour foroperating the master relay fifteen extra 

times betveen the S9th and 6oth minutes of the master clock. It will now 

be seen that the master relay operates seveitty-five times an hour; once 

each minute when the regulär minute impulse contact closes and fifteen 

extra times between the 59th and 6oth minutes or every two seconds when 
the advance contact is closed.

It will further be apparent that when the stop contact is closed or 

between «<»' 50" and 59* 50“, a circuit will be completed to the coils of 

tbe circuit breaking or No. 6102 relay. This relay isooly energized once 

an hour but stays energized for fifteen minutes at that time.

The following diagram gives the circuits from the control cabinet 

to the secondaries. As all power fordriving the secondary apparatus must 

go over these wires, we will call this circuit the power circuit.

ÖATTERY

CONTACT tf/02- OPENS 
44‘JTO*, CLOSES SS 'SO*

CLOSE £9  TO /3 Af/AL̂ T T  
INCLUSIVE.

Tj— v *
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TIMES PC/Z HK.

SECONCAZr .
cotu — c l o s e d  td- r o s a  m/.

INCLUSIVE.

POHE/Z c /e c u /r

It will be apparent that when the master relay contacts are closed, 

battery power will be thrown on the “A" wire at all times, but on the "B" 

wire only whentheNo. 6102 relay contacts are closed, which isfor forty- 

five aiautea outofevery hour. (They are open for 13 minutes between 44' 
So" and S9 1 SO").

Friated in U.S.A.
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