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PROGRAM DEVICES
o0 e a
L TR  Description
o0
ﬂ n{g‘ A device for controlling the operation of signals, such as bells,
=] horns and whistles, eliminating time on job time recorders, or perforring

any other function according 10 any predetermined schedule is known as a
Program Device. .

The program device is operated on the minute jump principle and re-
ceives its time sense from either a masier clock or synchronous sotor
which closes acontact once each minute, thus impulsing the program device
once each minute.

Installation

Program devices are furnished in metal cabinets for raster clock
operation or in self-contained units operated by a master clock or syan-
chronous motor. The location should beconvenient from the standpoint of
wiring. If the unit is of the self-contained master clock type the lo-
cation should be one free of dust,dirt, moisture, vibration, and extreme
temperature changes. If the device is timed by a synchronous motor it
should be connected 10 a source of supervised alternating current which
cannot be turned off.

Lol

o |
Setting
SEX . It the clock Is synchronous-motor operated, the hands are connected’

directly to the motor. A setting lever or knurled knob is provided at
the rear of the movement directly back of the hands, for setting purposes.
Always set the hand so that it 1s painting at a =zlnute marker wvhen the
program drum edvances. ' : ’

o

Jdus
Ly gq

15-7 TFroerAM Masrer ‘
The program device is impulse driven, receiving an impulse and ad-

vancing one minute at a time. To advance the program device, press and
-ﬂr,J ) release the armature slowly or depress the armature and turn the drum
~ slowly in a counter-clockwise direction. Never attempt to turs the drum

D oY
i . / in a clockwise direction,
P AP . .
4 s Smree L5 » The miaute indication on the program drum is when the coatact pins
pass under the contact fingers. The front disc of the drum is graduvated
4
':_-:' {c 94

sase
~awd

in minutes and marked at each fifteen minute position. Always 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 small or calendar drum, which is located directly above the minute
drum indicates the 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
indicating point for the,correct six hour period Always check to see that
the indication agrees with the day and the period ia which the prograa

device 1s being set.

Advancing the Calendar Orum

It the large drum has not advanced beyond two or eight, operate the
small lever which projects below the coatact block assembly. By pressing
toward the left as faras it will go and then releasing same, the calendar

will be advanced one space {6 honrsl,

It the large drum has advanced more than two hours since the calendar
drum automatically advanced, press the calendar setting lever and torn
the calendar drum carefully in a clockwlss direction to the desired six
hour period. After having set the calendar drux ia this manner, make
certain that the retaining pawl has dropped in the proper tooth of the

ratchet,

Regulation

It the device is timed by a synchronous motor, the time element or
clock movement operates in synchronism with the frequency 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 s because of
the fact that the pover has been interrupted. When the power is inter~

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

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

hands and the program device as many ainutes as the power has beeo inter-
rupted.
It the program device receives i{ts time sense froma pendulum clock,

regulation is accomplished by screwing the pendulum bob up or down as the -

case may require. Turaing clockwise raises the bob and makes the clock

run faster and vice versa,

AdJusting Duration of Ring

It 2 timing relay is used, raise the welght {by loosening the thumb
screw) on the pendulum of the timing relay toshorten the-duration of ring,
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::tal :abinet. The program device would then control thé circuits to
f coils of these relays which wonld bde 24 volts A.C. and the contact

Poiats for the relays would control the circuit to the signaling 4

regardless of the voltage. reting deviees
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WIRING DIAGRAM

Fig. 16 is a wiring diagram showing the corplete wiring as uelii:s
the proper sethod of connecting this program device. It the signaling
devices are already installed and operate On 24 volts or lfss. this pro-
gram device may be vsed for controlling them., Extra terminals ax.'e p;o—
vided on the top of the cabimet so that the power for the signaling de-
vices need not be taken fror the transformer, but may be the same source

llowever, we recommend changing the signals to operate

i w used, K
as is no evice. This transforrer

trom the transformer incorporated inthe program d
" furnishes 24 volts A.C.
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SYNCHRONOUS MOTOR METAL DISC

1t the signaling system already installed operates oo 2 voltage :lu
ss of 24 volts and same signals and source of power are to be used,

e relay for each circuit inan independent

it will be necessary to install a
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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.

It a duration contact ia 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 adjustoent.

The duration or rear contact on the synchronous motor movemeat 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
can until the point is farther away from the point of the other cam, To

shorten the duration of the signal move onecam until the points arecloser
together.

EQUIPMENT

The equipment in each program cabinet is as follows: Synchronous
motor indicating clock with special cam contacts; transformer; rectifier;
main switch; a relay; switch and push button for each circuit; and eight
disc progr;m device,

The synchronous moter movement drives the clock hands and the cams
which operate two independent coatacts 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 camcontact remains made

from eight 10 ten seconds and isused for controlling the durationm o1 the
signals,

Transforger

The transformer is used to change the 110 or 220 volt alternating
current toa4 volt alternatisg current so that all equipment will operate
on low voltage, thus simplifying the wiring, This traasformer furnishes
the power for operating the program device, relays and signaling devices.

Rectifler

The rectifier acts asatrap or filter to let the low voltage alter-
nating Current flow in one direction, the better to operate the impulse

electro-magaet of the program device. The rectifier is not used for any
Other purpose,
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Main Switch

The main switch controls the power tothe synchronons motor, rectifier
aod signal relays. ‘Whep the switch §s in the “off" position the program
device is inoperative, however, the signals may be sounded by the push
bnttons,

Relay

The telays are used to close the circuit to the signaling devices.
The contacts of the program device and the duration contacts os the syn-
chronous motor movement are necessarily of light construction, therefore,
only emough current is passed through them to enmergize the coils of the
signal relays. The contact points of the signal relays are heavy silver
contactors and will safely carry several amperes tooperate the signaling
devices. '

Circult Switches

A switch is connected in each relay coil circuit, This switch is
oseful in preventing the relays from operating so that irregular schedules
may be cormplied with. When the switch is turned on, the sigoals will
operate normally according to the schedule set up on the prograa device.
Whea the switch is turned off, the relays and the signaling devices will
not operate. These switches should be turned offduriang vacation., It is
not pecessary to turn them off duriog week-ends, as the program device
automatically sileaces the signals at aoy time desired provided thistime
occurs regularly each week.

Push Button

Push buttons are connected inparallel with the program contacts and
when depressed operate the signal relays in exactly the same manneras
the program. They are useful in controlling irregular schedules and may
be also used to sound a pre-determined code for fire alarm drills, etc.

Clrcults and Schedules

The drum type oruniversal program ismuch more flexible and positive
in operation than aay other program device onthe market. It is designed
to meet the most exacting requiremeuts as it will handle very complicated
schedules. It consists of a sumber (8 or 1a} of slotted discs forming a
drun-like stack. Each disc has 360 slots, or one for each minuge during
Page «
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SHORT DURATION

The operation of the cross connecting plug board can be better under~

stood from the following diagram,

It will be seen that the individval push buttons are of the three
point type; the bell being disconnected from its circuit before it is
thrown across the line, thus preventing all of the bells on that circuft

’

from ringing.
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a six~-hour period. These are supported on aniros base which also carries
the driving magnet, the calendar attachment, the contacts, etc. The cal-
endar drum is made up of discs in the same manner as the big drum but in-
stead of being divided into minutes, it is divided into.six-hour periods
covering one week, one slot for each six-hour period, making 48 slots ir
all. The program' schedules are set by inserting metal pins into these
slots wherever asignal is desired. These pins projecting from both disc:
operate on the same set of contacts to ring the bells or perform othe
operations. The conditions under which both pins will press together o1
the same set of contacts is determined as follows: The larger drum whic!
is advanced every minute makes one revolution in six hours. This rean:
that one disc takes care of a six-hour period oaly., The calendar druw
makes ome revolution a week, being advanced one space every revolutio
of the large drumbya cam wiper dropping from a camattached to the larg
drum. It is apparent, therefore that a pin, when inserted in a slot o
the calendar drum, will determine the particular six-hour period of eac
day inwhich the signals, sets op on the large disc directly in line wit
it, will operate. (See Fig. 1}. .

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 pin must be inserted i
the uext succeeding slot of the next small calendar disc, the signals, ¢
course, being set up with pins on the large disc in line with the secon
calendar disc.

It is obvious that a schedule set up on the large disc will be rx
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 tf
Program Device, the differeace between a program schedule asd a progr:
circuit must be thoroughly understood.

A program circuit may be defined as one where all bells and signa
ring together and can becontrolled from one push button or one astomat
control. The only thing that limits the number of bells or signals
one circuit is the carryiag capacity of the relay used.

One program circuit may ring thebells on several program schedule
that is, the same circuit could be used for Honday, Tuesday and Wednesd
on one schedule and also operate signals onaa entirely different schedo
for the remainder of the week.

Page
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A separate circuit must be provided for signals that are t0 be oper-
ated when the other sigoals are silent. This holds true even though but
one bell is required to be silent on a single day although it rioggs dur-
iog the other days on the same schedule as all other bells,

Oaly such bells can be included os one circuit as ring in vnison on
all schedules, in other words, the schedule that applies to one bell os
a circuit must apply to every bell oo that circuit without variation or

exception.

For example, supposing in a school program, the yard gong mast ring
at 9 AM. every day except Saturday and Sunday, and in the school rooms
the bells must ring every half hour from 9 A.M. toy P.M. every day except

Saturday and Sunday.

It is plainly seen that, if made into ome circuit, all bells io~

cluding the yard gong, would operate each half hour.

To hapdle a twelve-hour schedule, for instance, any combination of
signals betwveen 6 A.M. and 6 P.M. for one day, two discs are required.

Likewise, an eighteen-hour schedule requires three discs and a twenty-
1 because of the fact that one revolution

four-hour schedule four discs, al
of the big drum costrols only a six-bour period.

Page 6
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completed through the program contacts to the colls of the 6135 relay.
While the armature of the 61as relay is attracted, the safety contact is
held open thus preventing thebells from ringing until the minute impulse
is completed. When the minute impulse is completed, the 6135 armature
starts to release and closes the safety cootact. A circvit is then com-
pleted through the 61as contact and the coil of a circuit closing relay,
¥hen the circuit closing relay armature is attracted, power l§ thrown on

the bell circuit.

The following diagram covers the circuits when both a duration con-
tact and timiag relay are used to get a long ring oo 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 coatact as the
duration contact is always set to make just after the minute impulse con-
tact is broken. Both contacts are used for securing a short ring on one
circuit and a long ring on another or w.en a schedule of long rihgs and
a schedule of short rings, either separate or interspersed are desired on

the saze clrenit.

The 6125 relay may be operated direct from theminute impulse circuit
every minute or it may be operated only when a ring is desired. When op-

erated every minute, it plays the same part in the circuit as a duration

.

contact.

NOTE: We do not recommend operating the timing relay every minute

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

When a program device is used for school work, a cross comnecting
plug board is frequently used. The purpose of the cross connecting plué
board is to enable any bell in theschaol to be transferred from one cir-
cuit to another without disturbing connections or wiring. An individual
pusa button for each bell may also be supplied as well as circuit push
buttons for each circuit and a master push button for all circuits,
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The preceding diagram gives the circuits when the bells are controlled
from a duration contact. In this case a circuit is completed through the
duration contact, program 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. ¥hen the relay armature is sattracted, power
is thrown on the bell circuit,

The following diagramgives the circuits when the bells are controlled
by a timing relay. When this is the case, the minute impulse circult is

‘ CONTACT OF
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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 forevery six-hour schedule. If on a twelve-hour schedule thesignals
must operate on a different schedule on any one day, twoadditional discs
are required, and if ‘they are to operate on anentirely 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
afterncon and Sunday by leaving pins out of the proper section of the
calendar drom.

Another importaat thing to bear in mind is that a schedule that is
operated on a gives circuit for one day camnot be traansferred to operate
on another circuit onsome other day, from the same disc. Each individual
circuit must be connected permanently to enough disca to handle all the
schedules of signals required by that circuit. There is no way by which
a calendar drum can shift a schedule from one circuit to aaother.

To better snderstand the procedure of laying out aschedule properly,

.study the following example.

Assume that bells are to be rung as follows:

High school bells at 9:o0 A.M., 9:30 A.M., 31:00 A.M., 12 M., 1:15
P.M., 3:00 P.K. and s5:a0 P.M., on Monday, Tuesday and Wednesday, and at
9:15 AM., 9:45 A.M., 12225 A M., 22:25 P.M., 1:30 P.M., 3:15 P.M., and
s:30 P.M, on Thursday and Friday.

Grammar school bells at ¢:30 A.M., 10:15 A.M., 13:00 A.M., 11:45
AM., 1:15 P.M., 2:00 P.H. and 3:45 P.M., on Monday, Tuesday, Wednesday
and Thursday, and at 9:30 A.M., 10:15 A.M., 11:00 A.M., 13:45 A.M., 1215
P.M.; 1:55 P.M. and 2:35 P.M., on Friday. '

Outside gongs at B:qs A.M., B:ss A.M., 13200 M., 1:00 P.M., 1220 P.
M., and s:30 P.H., on Monday, Tuesday and Wednesday, and.at 9ioo A.M.,
9:15 A.M., 13215 P.M., 1225 P.M., 1:a5 P.M. and5:30 P.M. on Thursday and
Friday,

Al]l bells are to be sileat 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
schedules on the same circuit, the bells would be ringing at the wrong
tine and place, causing confusion.

Page 7
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As eachdisc will take careof only asix-hour period and each schedule
covers a twelve-hour period, it will be apparent that an eight-disc pro-
gram device would not be sufficient and that a twelve-disc program device
would be required to handle the above program.

Assuming the calendar chaoge tobe regular lapproximately three mla-
utes past 6 and 1a) the twelve-disc program device would bewired in three
circuits of four discs each; the first four discs for the High School
circuit, the next four for the Grammar School circuit asd the last four
for the outside circuit.

¥e will set the schedules for the various circuits, starting with
the High School.

Insert pins-at the following places:

Op the large drum: 9:00, 9:30, 11:00 and 12:00 in the first disc;

1:13, 3:00 and 5:20 in thesecond disc; 9:15, 9:45 and 11:1S5 in the third

disc; 12215, 1:30, 315 and S:30 in the fourth disc,

On the calendar drum; the second A.M. section of the first disc for
Monday, Tuesday aod Wednesday; the first P.M., section of the second disc
for Monday, Tuesday and Wednesday; the second A.M. section of the third
disc for Thursday and Friday; the first P.M. 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, 10:1S, 11:00 and 11:48 in the fifth disc;
1:15, 2:00 and a:4s ia the sixth disc; 1:1§, 1:55 and 2:35 la theseventh

disc.

Ono the calendar drum: the second A.M, section of the fifth disc for
Monday, Tuesday, Wednesday, Thursday and Friday; the first P.M. section
of the sixth disc for Honday, Tuesday, Wednesday and Thursday; the first
P.M. section of the seveanth disc for Friday.

It will be noted that the Grammar School schedule for the program
period from 6:03 to1a:03 is thesame for all days of the week, Therefore,
there will be no pins inthe eighth disc of either the large or small drum
as the schedule for Friday morning is taken care of by inserting a pla
in the second A.M. sectionof the fifth disc on the calendar drum for that
period, Just the schedule for the six hour period that deviates from the
regular schedule is all that aeeds to be set oo a separate disc.
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cording 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 6121 contacts are closed, the minute irpuise
circuit is completed through the coils of the 6101 relay. In this case
the 6101 relay acts as a rmaster relay, operating the job time recorders
when the 6131 contacts are closed and stopping them, oreliminating time,
whea the 6131 contacts are open.

If more job time recorders are to be operated than the carrying
capacity of the 6101 relay, a standard distribution cabinet may be used.

The program device under class No. 3 is used for ringing bells and
gongs. This type of program device is the most widely used and a number
of combinations of hook-up may be secured. Either the 6125 relay or a
duration contact ln the master clock, or both, are used.

BATTERY CONTACTS OF
MASTER REZLAY

COIL. OF PROGRAI

ENERGIZED EVERY MINUTE..
DURATION oD CONTACTS OF PROGRAM.
CONTACT
INMASTER
CLOCK CLOSED
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-l _

Fig. 12
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3. A long or sustained impulse of about five to fifteen seconds sev-
eral times during the day.

Program devices under Class No. 3 are used for tripping auto call
svstems, changing the two color ribbon on metal case job time recorders
and operating the clutch on the elapsed time recorders. The following
diagram gives the circuits for a one circuvit program device under the
above class. When the program contacts are closed, the regular minute
irpulse circuit is completed through the colls of the 6101 relay in the
program cabinet. When the 6101 relay attracts itsarmature, the irregular

irpulse cirevit is completed, .
DATT CONTALTS OF

ERY
_‘ I ' h h_‘ »?srcw RELAY.

LON. OF PROGRAM
ENERG:EED EVERY MINUTE.,

0 g-——-CHDAIKACﬂ:S OF PROGRAM.

o FUSH BUYTON

—COIL.OF /0! RELAY RE-
CEIVES THE MINUTE (M-~
PULSE WHEN PROGRAM
CONTACTS ARE CLOSED.

CONTACTS OF G/0I COMPLETE
o—o CIRCUIT TO IRREG~
ULAR IMPULSE
EQUIPMENT EACH
MINUTE PROGRAM
CONTACTS ARE
cLaseo,

| IRREGULAR IMEASE
Fie. 11 EQUIPMENT, SUCH AS COLOR
g CHANGE MAGNETS IN JOR
TIME RECORDERS.

Program devices under class No. a are used for eliminating time on
job time recorders. The following diagram glves.the circvits for a pro-
gram device under class No. 2. This program device makes use of the 61:
or rake aad break relay. When the program contacts are closed, the min-

vte irpulse circuit iscompleted through thecoils of the 6121 relay, When .

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

On the large drum: 8:4s, 8:5s and 12:00 in the ninth disc; 1:00,
1210 and S:x0 in the tenth disc; 9:00 and 9:15 in the eleventh disc and
13115, 1315, 1:35 aad s:30 in the twelfth disc.

The pins inthe calendar discs areplaced at the following positions:

Second AM. sectioﬁ of the ninth disc for Monday, Tuesday and Wed-
nesday; first P.M. Section of the tenth disc for Monday, Tve-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 placed in the calendar device at the positioas 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 likewlse and as a pin on the big drum reaches the specified
time, it closes the contact and at the same time the other contact is
closed by the pin on the calendar drum, ‘completing the circuit for a
signal.

CHANGING A SCHEDULE

The usual practice is to call the circuit cootrolled by the outside
grovp of discs No. 1, the second group of discs from the froat No. 2z,
etc. The discs of the program device that control any one circuit are
generally grovped together. The number of discs on any circuit may be
ascertained by checking the connections to the contact fingers. {See
Fig. a). One side of the contacts is common and all are connected to-
gether. The other side of the contacts are connected together according
to circuits. As each contact represents 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 neces-
sary is to change the contact connections.

The actual change in schedule is accomplished by pulling out a clip
lusing small pliers) and replacing it in the proper slot of the proper
disc. Always pinch the prongs of the clip slightly to insure its fittiog
snugly into the disc and then tap the clip gently into position. Make
certaln that it is properly seated in its slot. (See Fig. 3l}.

The disc on the front of the drum is marked with the hours and
minates 1o assist in locating the pins in the proper slots, The calendar
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device is also marked with arrows pointing to the sectioons covering six-
hour periods. (See Fig. 4). The piss in the calendar drum determioce
which discs in the large drum are operative. Before changing any pins
ia the large'&rum tirst determine which disc controls the schedole for
the time the change is regquired. This may be determized by checking the

location of the pins in the calendar drum,

Fic. )

Page 10
Prioted In U.S.A.

SERVICE INSTRUCTIONS : 1.T.R. No, 226
ApRiL 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, thussetting
up a circuit which, when completed by the closing of a duration coatact
operates relays to close the feed circuit to the signal devices thu;
causing them to function.

Fig. 10

£a0nT 2w QF
BULLN TAZE LEQGAAN

APPLICATION OF PROGRAM DEYICES

In geseral there are three kinds of impulses required of progran
devices.

1. A short impulse of about two seconds duration several times dur-
iag the day, either every day or on certain days of the week.

a. A short impulse every minute forcertaln hours of the day and not
at otber hours. -

- Page 19
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ROTOR DRIVE

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

evident when the figure below is studied. Use extreme care whea making

adjustments so that the mechanism will not be damaged.
ADUOT NERE FON
PROPER TRAVEL OF

FEED PAWL

CALENDAR
RATCHET

MINUTE DRUM,

ADUITHENT FOR
RETANING _PAWL
PAPER TAPE PROGRAM MACHINE
The paper tape progran machine, asapplied to electric clock systenms,
is one on which the schedule of operation is controlled by puached holes
in a paper tape. This type of program machine consists of our No. sba
secondary drive mechanism, a calendar drum and associated feed levers,
gears necessary to operate saae. a paper feed drum and a set of brush
contacts. Idler pulleys are used to keep the proper tension on the tage.

Sections represeating minutes are marked off on the tape to facili-
tate punching holes at the proper locations to operate sigaal devices in
accordance with whatever schedule isdesired. The tape having been placed
in its proper position on the machine is advanced periodically by the
driving mechanism and passes between contact brushes aad the contact
blocks. The unpunched portion of the tape thus forws ao insulation between
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To determine the proper slot in which to insert the pin, ascertain
first whether the set of bells {circuit) is to be operated through a
duration contact in thé Master Clock or through a timing relay.

It operated from a duration contact which is usvally 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 it a timing relay is
ased in conjvnction 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 minute,

. It atiming relay isused isstead of a duration contact the pin should
be inserted in the slot one minute prior to the time the ringing s to
occur.

Fic. 4

SUPERVISING SNITCHES

L

All International secondary units may be hovrly supervised so they
.re always in agreemeat with the Haster Clock. The supervising switches
rust be adjusted as follows:

The switch cam is properly timed at the factory and should not re-
guire changing, however, the timing of the switch may be adjusted by
shifting theeatire switch block assembly. The secondary unit or recorder

. Page 11
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s”ould Transfer to the "B"™ wire just before It reaches the S9th minute.
A quick drep of the lever fron the can is essential. If the lever ride3
down the face of the can there is danger of a poor contact.
Switch Bl1aOc
MN&HE)UIO L/rr
{*Qjus T />&$/r/r7v
Fig. 7
Make certain that the center switch blade does not touch both the
"A" and "B" switch blades at the sane tirre. The brass supports for the
*A" and "B"™ switch blades should be adjusted so that the center switch ADJUSTHEHTS OH SPRING DRIVE PROGRAM
blade makes equal and positive contact with each and so that the switch
operating lever never rides on both cams at the sane time. This assures I. Contact and calendar adjustments are the sane as on electric
that the full tension of the switch operating lever spring is applied to drlven programs.
the switches.
a. Adjust the drlving gears for a minimum of backlash, yet have
CARE freedotr of movement.
If the clock and progran device lose time it Isprobably due to power B . ) _
3. Adjust the position of the ratchet until the drum jumps when the
failures, either on the electrical system or locally in the Institution. _ _ _
minute hand is mldway between the minute markers.
If the power failure is general It will be necessary to reset the equip-
rent after each power failure. However, if the power failure is local 4. Adjust the position of the minute jump mechanism on the drlving
to the institution, connectingthe program device to another circuit that shaft until the program drum is at the correct tire and in the proper re-

cannot be opened will overcome the difficulty.

Each program. cabinei 1is equipped with two fusetrons®iocated on the

5.

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

will not operate and if the other fusetron Is blown the clock will stop

and the progran device will not operate.

the inspectlon, 6.

nark on

We progran equipnent a conplete

recomend giving

cleaning and oiling once a year. This work requlres the serrices of a

ski Iled trechanic and one can be obtained by call Ing our local Service offlce.

Tage la

drum will

ist lon to the contact operating arms.

Adjust the spring tension on the minute jumpmechanism nntil the

more when a full set of pins are passing ander the contacts at

the same time.

Adjust the duration contact to make at exactly the eren minute

the dial.
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on: tooth pinion is meshed in the first tooth of the fan gear: This in-
sures spring temsion enough to rus the clock uvatll the one tooth pision
hits the stop at the end of the fan gear.

CAUTION: As there are nolock pavls on themain driving gears, never
remove the clock movemeat from the frame or the cover from the gear box
without first releasing all tension from the main spring. This is ac-
complished by remaving the verge and letting the clock run down. Always
remove the switch bracket to relieve the first 1-1/2 turns spring teasion.

This movement.may be equipped with a minute impulse contact for the
operation of secondary apparatus. In this case a baftery is always re-
quired. The movemeat is always equipped with a duration contact, This
contact was formerly operated from a sixty point cam placed on the drive
shatt near the upper comnector. It 1s now operated from & cam which 1a
geared to the canaon pinion. These contacts are adjustable for thedesired

length of ring.
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WHEEL TYPE PROGRAM

The wheel type consisis of a large gear wheel about 10" in diameter
which makes one complete revolution io 24 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 vsed to bring the
program contacts togéther and may be moved to any position on the gear
wheel. As this wheel makes oaly one revolution ia a4 hours, the blocks
nust be very carefully placed at the particular mioute an impulse is re-
quired, as there are 1440 positions oa the wheel. To assist ia setting
the blocks, the program wheel has marks engraved on it at 15 mioute in-
tervals and an auxiliary dial is provided on which a hasd indicates the
exact minute.

The program wheel is advanced by a ratchet and pawl movemest. Placed
just above the program wheel is a smaller wheel or disc which is divided
into seven sections and each section in four spaces, making 28 spaces in
all. The seven sections represeant the sevea days of the week and are so
marked. The four spaces in each section represeat four 6 hour periods of
the day andare also marked accordingly. This disc is known as thecalendar

"attachment and is advanced every six hours. By having a coantact so ar-

ranged that the coatact points are opened wnen a pin is inserted in any
space in the calendar disc, it is possible to eliminate any six hour
period from the ringing schedule.

Mounted on the frame is a pair of insulated fingers which make con-
tact as they pass over the adjustable blocks on the program wheel. A
circuit is then complete, provided that there are no pias in the calendar
attachment to open the circuit at this time. By setting the blocks on
the progran wheel in conjunction with the pins in the caleadar wheel, it
is possible to provide a schedule to suit most requiremeats. It should
be remembered that when the circuit is completed, it remains closed for

.one miaute. The duration of the signal isdetermined by some other means.

ADJUSTHENTS
(With old style contacts)

1. Contact poiasts and contact feet must be ian perfect aligament,

2. Shift contact block until upper contact feet just touch thediscs
ia the calendar drum.

3. Adjust lower stop for contacts, SO that contact feet just clear
the program discs, Pins in the large drum must not hit on the stop for
contacted fingers.

. . Page 13
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4. Adjust stop for calendar feed pawl so that the pins ia the cal-

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

$. Adjust calendar retaining pawl so that it will drop freely the
entire circumference of the ratchet.

6. Adjust fibre stop between contact fiaogers sothat both vpper and
lower contacts will res: against it with equal teasion.

7. Shift the position of the magnet assembly and adjust the position
of the feeding pawl stop uatil the feeding pawl takes 3-1/3 teeth in the
ratchet.

8. Adjust the retaining pawl sothat it drops freely imto the ratchet
for 1ts entire circumference.

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

the pins in the program drum rest directly under the lover contact feet.
This adjustment is very critical and 1f not properly made will resvlt in
. a double ring. On the minute before the ring, the pins should be ap close
to the contact feet, but not touching it and oa the ninute after the r!ng,
the contact feet should have dropped from the pins, )
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10. Adjust the armature retura spring for satisfactory operation
oo a 3s% drop in voltage. .

ADJUSTMENTS
(¥ith new style contacts)

The gear ratio has beea changed on all program devices with the aew
style contacts, There are uow 360 teeth on the large gear or one for
every mioute of the six hour drum. It is not possible to change the re-
lation of the contact pin to the coatact operating arm by changiug the
nesh of the gears aswas the adjustment before, Rather adjust as follows:

3. Adjust the position of the contect assembly until the contact
operating arms rest squarely on the top of the pins in the minute drum.
The minote before the contact is made, the pins should be just touching
the contact operating arm. °

3. Adjust the contact block assembly centrally between the miaute
and calendar drums, bat under nocondition must the contact operating 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 operating arms,

8. MAdjust the tension of the inside contacts so that they just hold
the contact operating arms against thedie cast support. Too much tension
may stop the progranm.

$. The outside contacts must be in perfect alignment. When contact
is made, they shotld be lifted at lesast 1/63" from their brass support.

Any program device for ringing bells and buzzers or operating money
time recorders may be spriog driven. In this case no batteries are re-
quired as the relays and bells ormoney value time recorders are operated
direct fromcommercial current. For operating signals the A.C. commercial
current may be stepped down to 10 or more volts with abell ringing trans-

former.

The clock movement may be either 60 or 73 beat and hand or motor
wound. When motor wound, it is equipped with a fan gear, one tooth piaion
and swvitch very similar tothe one explained in the section onmotor wound
master clock. The adfustments are the same except the meshing of the one.
tooth pinion with the fan gear. On this style of clock the main springs
are wound eqoivaleat to 1-1/3 turns of the ome tooth pinion, before the
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