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For this reasan.this bulletin covers only the ovtstanding points of dif-
ference, as compared t0 the other system mentioned above. The ynits
necessary for a complete system are a master clock,master relay cabipet,
secondary units anda source of cosmercial power. The battery and charging
device have been eliminated.

HASTER 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 usuval places. The advauce contact,which
is closed from 59' 10" to $9' so",is placed on the contact block directly
under the minute 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 closes at 59' 52" and opens at 49' 10", thus -being closed
for so impulses each hour. Fig. 1 shows the contact arrangement of the
master clock.
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SELF-REGULATING SYSTEN

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 uniformity of time throughout the system. Power is sup-
plied from the commercial current or a battery and this eliminates the
necessity of having to wind a multiplicity of individoal time upits. In
other words, when clocks are operated as individual key wound pendulum
escaped units it is necessary to regulate the pendulums and keep up the
‘spring tepsion in each individual clock, whereas, in an electric systea
there is but one pendulum to regrlate and one source of power. This very
mach simplifies maintenance,and because tbe one pendulumescapes or regu-
lates all the clocks,uniformity of time igassured throughout the system.

The- International Business Machines Corporation furnishes three dif-
ferent arrangements for the control of a system of clocks from a central .

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

Plain Minute Impulse System, D. C. Self-Regnlating SystemandA. C. Self-
Regulating System. A brief explanation of these three methods of control
"follows: .

Plain Minute Impulse System

The plain minute impulse system of opereting an electric clock sys-
tem was developed and put into use over 50 years ago. It cossists of a
master clock, battery,control relays and the secondary vnits. The master
clock once each minute releases anelectric power impulse from thebattery
through the control relays, to step the secondary units forward one ain-
vte. The secondary vuaits contain po clock movemeat; only a magnet and
ratchet, known as an Blectric Drive. Soch electric drive movements are
very compact and rugged. They need no cleaning, oiling or periodical
attention. The plain nminute impulse electric drive system is used by
practically all masufacturers of clock systems and every type of clock,
program machine, recorder, time stamp, etc., manufactured by the Inter-
national Business Machines Corporation cas be furaisbed for operation io
such a gygtenm,

D. €. Self-Rogulating System

The D. C. Self-Regulating system is the same as the plais minute im-
polse except that a feature is added that corrects all secondary npits
and brings them into exact time with the master clock once eachbour.
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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
the other side for osly 5o minutes of the hour.

The secondary clocks -balance themselves between these two sets of
impulses. If any secondary clock is thrown out of step with the master
clock, either accidentally or intentionally,it will within an bour auto-
matically come back to its normal balaace between the two sets of im-
pulses and again agree with the master clock. The range of correction
covers 17 minutes slow or 10 minutes fast in one hour. The system will
correct clocks that are as much as 45 minutes slow,but it requires three
hours to accomplish this.

This system offers all the ruggedness and simplicity of a plain min-
nte 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 impulse system, of having to
send a man around periodically to check the time of the secondary units
10 see that they agree with the master clock, and if any are fouad in
error, to open them up and re-set them.

Every type of recorder, clock, program machine and time stamp mann-
factured by the International Business Machines Corporation,with the ex-
ception of the 3300 Recordolock, can be operated in a Self-Regulating
electric systenm. .

A. C. Self-Regulating System

The International A. C. Self-Regulating System is the same as the
previously described D, C. Self-Regulating System with the sirgle excep~
tion that the control relay equipmeat is arranged to take its power di-
rectly from the 110 0r 220 volt alternating current electric power supply
and transform same t0 a lower voltage, unidirectional impulse current
suitable for operating our ay-volt or 13-volt electric drive units.

Each master relay and each distribution relay lncerporates a power
transformer consisting of a regular two-coil step-down transformer and a
copper plate rectifier tochange the alternating current.tounidirectional
impulse current. The rectifiers are connected up so s to give full wave
rectification. 6o-cycle alternating current will therefore be changed to
current of 120 unidirectional impulses per second.

This unidirectional impulsecurrent will energize ourstandard driving
nagnets perfectly, but due t0 its not being a smooth flowing current and
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With the new style self-regulating system, job time recorders, where
time iselirinated, may be regulated at the hours they pass the regulating
period {4s5th to 6oth miaute) in uvaision with the master clock.

The preceding is a completewiringdiagramof a self-regulating system
where job time recorders, with less than a 24 hour wheel, are self-regu-
lated. This diagram includes all the switches ang is complete in every
detail.

From studying the preceding diagram,it iseasily seea-how the job time
recorders operate asstraight impulse equipment, receiving sixty impulses
each honr._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
regalation isdesired, the arrature of the No. 6103 relaywill 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.

Whea the job time recorders reach the soth 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. Ia this way, the job time
recorders are set with the master clock whenever the job time recorders
show zeroon the minute wheel at the same time the master clock is at the

hoor.

When setting the time of a self-regulating master clock, it is very
fmportant that the misute hand coincide with the minute marker on the
dial when the seconds hand is at the sB8th second or whea the minute im-
polse contact makes. The reason for this isthat seme cams are timed with
the seconds hand and others with the minute hand. Therefore, they must
position correctly in relation to each other. )

When replacing the dial on aself-regulating master clock, always be
sure that the advance contact is riding on its cam aad not locked back of
the cam. It.is good practice to turn off the battery before removing the
master clock dial.

LATER DESIGN .

Self-Regulating System with Power Tranaformer
The electric time system with which we use the power transformer is
is many ways very similar 10 our self-regulating systemexplained previously,
- Page 19
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also due to some inductance being developed in the clock magnets, its
voltage Dast be somewhat higher than the nominal voltage of the clock
magnets.
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descriptions is to show how International control units relate to each
other when actually installed in a clock system.

The preceding diagram illustrates thewiring and connections in a Plain
Electric Impulse System. Some form of battery is essential on a plain
impulse system as no provision is made for automatically setting the
clock system after commercial power failures.

Operation °
Master Clock minute contact closesonce each minute, allowing master
. relay to be energized, which closes the circuit to wire "A” and al-
lows current to momentarily flow through magneta of recorders, sec-
ondary clocks, etc.
Note that the system operateson two wires throughout. If the master
clock s of 'thg magnet wound type an extra pair of wires must be carried
from wires "A" and "C" in the relay cabinet to the master clock for winding

purpoaes.

INTERNATIONAL D. C. SELF=REGULATING SYSTEM

\
Operation

Master clock minute contact closes once eachminute, allowing master
relay to be energized, which closes thecircuit to wires “A" and "B"
and allows current tomomentarily flow through magneta of recorders,
secondary clocks, etc.

The above is all that takes place solong as all secondary units are
ip unison with the master clock. If, however, for any reason a secondary
uonit gets throwa out of step with themaster clock, either ahead orbehind,
it will within the hour be brought back intoperfect unison with the master
clock by one or the other of the two following actions:

INTERNATIONAL D.C. SELF-REGULATING SYSTEM
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No. 6103 or transfer relay complete the circuit for the rapid impulses.
It the armature of the No. 6103 is pot attracted, the secondary apparatus
will not receive the rapid impulses.

The wiring in the master 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 master
clock. The same result isobtained from a triple pole, double throw switch
{n the master relay cabinet. VWiring the system in this manner requires
flve wires from the .master clock to the master relay cabinet. .

The circuit for eaergizing the coils of the master relay is as fol-
lows: One side of the battery, through the minute impulse contacts,
through the colls of the master relay and back to the opposite side of ‘
the battery.

) The circuit for energizing the coils of the No. 6103 relay is as
follcws: 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
as follows: One side of the battery, through the stop contact, through
the rapid impulse contact, through the advance contact, through the coils
of the advance relay and back to the opposite side of the battery.

The regular minute impulse to the secondaries while on the "A" con-
tact is as follows: One side of the battery, through the master relay
contacts, over the "A" wire, throuvgh the lower contacts in the secondary,
through the magnet 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 is as follows: One side of the battery, through the
master relay contacts, through the lower contacts of the No. 6103 relay,
over the "B" wire, through the upper contacts in the secondary, through
the magnet coil of the secondary and back over the "C" wire to the oppo~
site side of the bdattery. The rapid impulse circuit is as follows: One
slde of the battery, through the contacts of the rapid irpulse relay,
through the upper contacts of the No. 6103 relay and out over the "A"
wire as before.

The distribution cabinet for thenew style self-regulatiog system is
the same as for the old style systenm.
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The follewing is ascheratic wiring diagram of the new style system.
Tte principle of operation is the same, but the method of arriving at the
sare results is sorewhat different.

It will be noted that there is now one relay for the regular minute
impulses and another for the rapid or two second impulses. It will also
be noted that the No. 6102 or circuit opening relay has beenchanged to a
No, 6103 or transfer relay, The lower contacts of the No. 6103 play the
same part as the coatacts of the No. 6103, narely, toopen the circoit of
tte "B" wire between q4q' so™ and s$9' so". The upper contacts of the
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The preceding diagram illustrates the wiring and connections for an
International D. C. Self-Regulating System.

l.t « |f Ahead

The 10-minute switch in the master clock discomnects the "B" wire
for ten minutes once each hour from the soth minute to the Soth minute
fnclusive. Therefore, if any secondary unit is ahead of the master clock
it will cease to operate as soon as it reaches its own Soth minute where
it transfers from wire "A" to wire "B." By this means all fast secoadary

unfts are lined up together at thelr Soth minute point where they wait

for the master clock. Just before the master clock reaches its 6oth min-
ute polnt, the 10-minute switch reconnects the "B" wire to the impulse
circuit and when the 6oth impulse comes through, all secondary uoits re-
ceive 1t and step forward in unison with the master clock. *

2nd - If Behind

The 3s-seconds switeh in the master clock closes once each hour for
about thirty~five seconds, between the s9th and Soth minute impulses, and
while the 10-minute switch is still opea. This allows the 2-seconds con-
tact to operate themaster relay and send out about 17 rapid impulses over
the "A" wire only. If any secondary units arebehind the master clock and
therefore still on the "A" wire, they will receive these rapid impulses
ontil they reach their Soth minute points where they cut over onto the
dead "B" wire in agreement with the master clock.

Hote that so long as the secondary units are in unison with themaster
clock they receive only the regular minnte impulses asd are not affected
by the Self-Regulating feature. The master clock opens wire "B" for ten
minutes before the even hour whereas the secondary units receive their
impulses over wire "B" only after the even hour. The secondary 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 the "A" wire.

INTERMATIONAL A. C. SELF-REGULATING SYSTBM

Operation

Master Clock minute contact closes once each minute, allowing master
telay to be energized which closes the A. C. circuit to the recti-
fier. This A. C. in going through the rectitier is changed to um-
direttional impulse current and assuch flows out over wires "A" and
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" L]
“B", through the magnets of secondary units and back over wite "C.
Note that the rectifier is integral with the clock circuit and is
energized only during the duration of the minute impulse.

INTERNATIONAL A.C. SELF-RECULATING SYSTEM
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The above diagram illustrates the wiring and connections for an Ia-
ternational A. C. Self-Regulating System.

The above is all that takes place so long as all secondary units are
{n unison with the master clock. If, however, for any reason a secoadary
unit gets thrown out of step with the master clock, either ahe?d or be-
hind, it will witbin the hour be brought back into perfect unison with
the master clock by on'e or the other of the two followiang actioans:

lat = If Ahead

The 10-minute switch in the master clock disconnects the "B".ulre
for ten minutes nnce each hour from the soth minume to the s9th 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 s9th minute where
it transfers from wire "A" ta wire "B." By this means all fast secondary
units are lined up together at their Soth minute point where they H.ait
for the master clock. Just before the master clock reaches its 6oth mis-
ute point, the 10-minute switch reconsects the "B" wire to the i:npulse
circuit and when the Goth impulse comea through, all secondary vaits re-
ceive it and step forward in unison with the master clock.
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is again completed at s9' so". Each slow sSecondary, therefore, utilizes
oaly enougn rapid impulses to bring it to the S9th minute, or rather to
shift it tothe "B" wire. At s9'so™, the system is cleared for the 6oth
or hour impulse which occurs ten seconds later, with all units uniforn.

The preceding diagram gives the complete circuits of amaster clock,
master 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 master clock and thea the self-regu-
lating feature will take care of the last fifteen minutes.

It will be goted that the double throw switch is comnected so that
when it is thrown to the "advance" position, it opens the circuit to the
stop contact. If this circuit were not opened, thesecondaries would stop
at the soth minute if the master clock happened to be between 44' so" and
59' so". This is not desirable when the system as a whole is stepped up,
The single pole, double throw switch also shunts the rapid impulse contact
around the advance coatact, thus closiog the circuit to the master relay
every two seconds.

This diagram also shows the method of operating straight impulse
equipmeat from a self-regulating system. By studying the diagram, it is
easily seen howthe rapid impulses areprevented from going to the straight
izpulse equipment.

In the distribution cabinet are two No. 6101 or circuit closing re-
lays. The one relay operates 75 times an hour as before and the other
relay completes the circuit to the "B wire when it recelves an impulse.
It receives impulses whenever the No. 6103 relay contacts are closed or
for forty-five minutes out of each hour. The secondaries connected to the
distribution cabinet receive impulses in the same manmner as those con-~
nected to the master relay cabinet,

IMPROVEO DESISN OF SYSTEN

The type of self-regulating system described above is now cbsolete.
The new style system has several advantages, themore important ones being
that if anythiag ever goes wrong with the self-regulating feature in the
master clock, the system will run the same as a straight impulse systea
and seither send out rapid impulses nor hold up asy secondaries. Another
very important feature of this system fs that it is now possible to regu-
late Job time recorders where time is eliminated. This will be fully ex-
plained later.
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At 59' 10" past the hour, the rapid impulses are released over the
"A" wire, thus Stepping the secondary ahead once every two seconds until
it reaches its S9th minute, at which time the selector contact shifts it
trom the "A" to the "B" wire. It will then wait in this position like
all the other secondaries, for the 6oth impulse whicn is available over
either wire as the No. 6102 contacts are again closed and the "B* circuit
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2nd - 1f Behind

=~ The 3s-seconds switch ia the master clock closes once each hour for
about thirty §econds. between the s9th and 60th 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 master clock and
therefore still on the "A" wire, they will receive these rapid impulses
until they resch their Soth minute points where they cut over onto the
dead "B" wire in agreement with the master clock.

Note that so long as the secondary units are in unison with the master
clock they receive only the regular minute impulses and are not affected
by the Self-Regulating feature. The master clock opens wire "B" for ten
miputes before the even hour whereas the secondary units receive their
impulses 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,

DESCRIPTION OF EARLY DESIGNS
Secondary Equipment

The secondary spparatus is equlpped with a set of cans and switches
oa the minute shaft. The cams operate these "selector" switches in such.
a manner that at certain periods of the hour, the driving magnet is con-
nected to the proper pair of the three wires to correct any difference
that the secondary may have from the master clock. It is a simple, single
pole, double throw arrangement which transfers from one leg to another,
the third leg being common to all units. The'switch is closed on the up-
per contact poist for fifteen minutes of every hour (from the S9th to the
13th minute inclusivel and on the lower contact point for forty-five min-
utes of every hour (from the 14th minute to the sBth minute inclusivel.

The change from one contact point to the other occurs as the sec-
ondary aavances from 58 to $9 and from 12 to 14. As the movement Ispring
action) of the secondary occurs after the current is off the magnet, the
nake and bresk of these contacts occurs on a dead line, therefore, the
contact cannot spark. This same combination of cams and contact fingers
1s used on all recorders and secondary units, the method of mounting them
and the location being adapted to the various units.

These selector contacts should be adjusted so that they have 1/3a"
air gap when broken and 1/64" tension on the contact finger when made.

. Page 7
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This 1/6a" tension insures good contact. Adjust the eccentr.c bushing 1n
the contact fingers or the positionof the contact bracket until the con-
tacts shift between the s8th and s9th minute and the 13th and 1uth minute.

B"CONTACT CLOSED
9 O[3 INCLUSIVE,

A CONTACT CLOSED
/18 TO 58 INCLUSIVE.

AOUUST ECCENTRIC
BUSHING OR BEACKEY

The master clock is of the weight driven, motor wound type, having
the regular plain impulse contact and the additional cams and contact to,
control the functions of the regulating system, as follows:

1. The regular misute impulse contact operates In the usual manner
from a two point: cam placed on the usval auxlliary shaft.

2. Mounted 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 centerorminute hand shaft isa cam which operates
the third contact. This contact is closed for only a short period (30
seconds) each hour, i. e., from S9' 10" to 59' 4o". The cam {s 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.
1t is connected in series with the "rapid impulse” 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,
cavsing its contact to be made for fifteen minutes or from y44' So" to
59 s0". We will call this the "stop contact” as its function in the sys-
tem is to cut out impulses from any secondaries shnuld they arrive at the
correction point ahead of the master clock.
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the secondary will run on the "B" wire, because of the selector contact,
vatil it reaches the rth minute.

This cirecvit is from one sideof the battery through the contacts of
the No. 6101 relay, through the contacts of the No. f102 relay, over the
"B" wire, through the upper contact in the secondary, thence thkroupgh the
magnet coil and back over the "C" wire to the opposite side of the battery.

Between the 13th and 14th minute, the selector contact in the sec-
ondary shifts 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 gs5th 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 magnet coil and back over the "C" wire to the opposite side
of the battery.

At 44' 50" past the hour, the stop contact in the master clock closas,

' 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 4sth to the 6oth minute of the master clock

if it is to get any impulses

¥When the secondary reaches its s9th minute, the selector contact
shifts {t to the "B” wire, but this circvit is open at the contacts of
the No. 6102 relay until the master clock reaches $9' so”. The rapid
impulses are sent out over the "A" wire between $9' 10" and S9' 4o". The
secondary being on time, has transferred to the "B" wire before the rapid
impulses start. Therefore, it is not affected by these impulses. Also
if the seconaary is fast, its performance is similar.

For example, suppose the secondary is five minutes fast. It will run
as before until it reaches the soth minute when the selector contact shifis
it over to the "B" wire. The master clock, at 4g' so” 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 ther wait at the sgth
ninute for five minutes as the "B" wire circuit isbroken by the No. €102
relay. The rapid impulses, nnt being needed, are lost as they are al-
ways sent out over the "A” wire.

Now consider the case when the secondary is five minutes slow. The
secondary will run five minutes slow until the master clock reaches the
S9th minute as impulses are available over the "A" wire towhich the sec-
ondary is still connected. The secondary is now at its s4th ainute.
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The contacts lo the secondaries determine over which wire each 1ndi-
vidual secondary will receive its impulses. It should be remembered that
the secondary's contact finger is touching the upper contact or connected
to the "B" wire from the soth to the 13th minute inclusive, and on the
lower contact or connected to the "A" wire from the 14th to the s8th min-
ute inclusive. Therefore, each individual secondary must receive its im-
puldes over the "A" wire from its 1qth to its Soth minute and over the
"B" wire from its soth to its 1ath minute.

CYCLE OF OPERATION

Assnming that the secondary starts the hour in unison with the master
clock, the impulses will be available over both the "A" and "B" wires but

BATTERY
s
]
- MASTER RELAY
Q O3 o/l
MINUTE IMPULSE
* CONTACT
M—T

OPENS 59-40°
TWO SECONDS

CLOSES a4-50"
OPENS 59-50°

CONTACTS 6102 --..._.;::--<>--1w--113N\\

’ MASTER RELAY
CONTACT
‘MU\MB—ABT
A —
4’*=‘=‘§2f‘*“3" CONTHACTS IN
co/ SECONGARY :
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On some of the first self-regulating systems, the advance contact
was of the two way type. That is, one of its two contacts was made at all
times. One coatact 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
misute impulse equipment operating from the system. This requirement was
later taken care of by a relay arrangement.

MNUTE INAULSE
CONTACT

Jia

T
J

N T

AW . |

B o
!
P
[y
)

N\
O| ezsctows comcr
OPEN IMWEN PENDULUM
IS AT REST.

AOVANCE CONTACT
CLOSED 59'-/0°
70 59'~40°

STOP CONTACT
70 S9°-S0°

ADJUSTMENTS OF MASTER CLOCK

1, MAdjust the minute impulse contact io the usval manner as ex-
plained §in the bulletin on master clocks.

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

3. Adjoat the advance contact to make at $9' 10" past the hour and
break at So' no” past the hour. This contact should have 3/32" air gap
when broken and 1/63" tension on upper strap when made.
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4. Adjust the stop contact to make at y4a' 50“ past the hour and
break at $9' So" past the hour. When made, the cam wiper should lack
'xlﬁu" from dbottoming on the cam. when open, thereshould de 1/ 3" air gep.

EARLY DESIGN OF SYSTEM

The master relay cabinet on the first self-regulating system con-
sisted of two relays and the necessary switches, fuses, etc. One relay
was the circuit closing type or No. 6101 and was used to send out all the
impulses iboth regular and rapid] to the secondary apparatus. The other
relay wasof the circuit opening type of No. 6103 and was operated by the
"stop contact" and opened one leg of the secondary circuit, thus providing
the means of cutting out impulses to secondaries that were fast.

The following diagram gives the circuits for the operation of the
relays in the master relay cabinet. All 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.

T

BATTERY . .
T ol Y ‘o=¢
—~MINUTE IMPULSE ) co/L. G/O/
CONTACT OPELATES 75
TIMES PER HR.
S——1—-TWO SECONDS
i IMPULSE CONTACT
o JRI S - j0"
-ﬂ—-o—ct 2222‘35;_’9'7’.4@' con. G102
OPERATES ONCE
EACH HOUR

o—O0———_ CLOSES 4450, OANS 59%50"

Prom studying the above diagram, it will be apparent that each time
the minute impulse contacts in the master clock close, the circuit to the
coils of the No. 6301 or master relay will be completed. As the minute
impulse contacts close eachnminute, 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 ia series with the advance contact and both are in parallel with the
Therefore, the master relay will also operate

ainute impulse contact.
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wken both the rapid impulse contact and the advance contact are closed
together. From studying the timing of all these contacts, we find that
the advance contact is only closed for thirty seconds each hour or from
s9' 10" 10 59 4o", therefnre, the circuit will be completed only long
cnough for fifteen of the rapid impulses to go out. These contacts in
series providemeans each hour foroperating the master relay fifteen extra
times between the Soth and Soth minutes of the master clock. It will now
be seen that the master relay operates seventy-five times an hour; once
each minute when the regular misute impulse contact closes and fifteen
extra times betwees the S9th and 6oth minutes or every two seconds when
the advance contact is closed.

It will further be appareat that when the stnp contact is closed or
between 44' 50" and S9' 50“, & circuit will be completed to the coils of
the circuit breaking or No. 6102 relay. This relay isonly energized once
an hour but stays energized for fifteen minutes at that time.

The following disgram gives the circuits from the control cabinet
to the sccondaries. As all power fordriving the secondary apparatus must
g0 over these wires, we will call this circuit the power circuit.

nunG

CATTERY
CONTACT GIO2— OPENS
4450°, CLOSLES 59'50 T O—
o~ lal
CLOSE 59 70 /3 N, NT
cLOSES 75
INCLUSIVE, i TIMES PER MR,
Mﬂ ot
Seronaey CLOSED (& TOSB MIN.
- T INCLUSIVE.
FONER ClRCUIT

It will be spparent 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 when theNo. 6102 relay contacts are closed, which is for forty-
five aisutea outof every hour. (They are open for 1S misutes between 43'
so" and s9' so”).
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