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UNITED STATES PATENT OFFICE 
2,661,060 

ELECTRICAL SYSTEM FOR, CYCLC 
CONTROLS 

Stanley J. Otis, Madison, Wis. 
Application June 21, 1951, Serial No. 232,793 

(C. 161-1) 16 Claims. 
1. 

The present invention relates to electrical sys 
tems and apparatus and more particularly to 
means for effecting the Sequential Operation of a 
plurality of instrumentalities in accordance with 
a predetermined time cycle. 
The System includes a program clock or equiv 

alent control which may be adjustably set to the 
predetermined cycle So as to close a control cir 
cuit at Selected time intervals, in combination 
with a transfer switch which will be actuated by 
the clock and Will close circuits to the several in 
strumentalities in accordance with the predeter 
mined desired sequence. 
Program clocks, and electrical energization 

Systems controlled by them, are old in the art, 
both individually and in combination. The pres 
ent invention may and preferably does contem 
plate the use of a known type of program clock, 
but it differs from the prior art in including in 
the System a novel transfer switch and novel cir 
cuits combining the transfer Switch with the 
program clock. 

Principal objects of the invention are to elimi 
nate costly parts (such, for example, as a multi 
plicity of heavy duty contact points) and complex 
Wiring, elements and connections, to facilitate 
and simplify resetting to changed instrumentali 
ties to be energized or changed sequences, to in 
Sure unfailing operation, to distribute loads so as 
to minimize peak demand, and generally to im 
prove the mechanical construction of the oper 
atting parts. 
In a particular form of embodiment, which has 

been reduced to practice and operated satisfac 
torily, and which is used in the present applica 
tion to illustrate the invention, the system and 
structure are used to control automatically the 
operation of laying battery of the kind disclosed 
and claimed in my copending application Serial 
No. 210,015, Automatic Feeding and Watering 
Appalatus for Laying-Batteries, filed February 
8, 1951, in which chickens are sequentially sup 
plied with feed and fresh drinking water, drink 
ing cups are flushed, droppings are removed and 
di'ied, and eggs are collected, weighed and graded, 
With each operation being performed as many 
times per day as may be desired, for a consider 
able number of individual cages, all under the 
control of a single integrated electrical system 
including a single program clock and a single 
transfer SWitch. But this embodiment of the in 
vention is illustrative merely, and the principles 
of the invention are not limited to Such use out 
are of broad application to substantially all arts 
and field in which a plurality of different appli 
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2 
ances which are capable of being electrically actu 
ated must be operated sequentially in accordance 
With Some predetermined time cycle, 
Other objects and advantages of the invention 

Will be Sufficiently evident to those skilled in the 
art from the following description of a preferred 
embodiment as illustrated in the accompanying 
drawings, in which 

Figure 1 is a front elevational view of a type 
of program clock that is well adapted to be used 
in the present inventive combination; 

Fig. 2 is a front elevational view of the pre 
ferred form of transfer switch provided by the 
invention; 

Fig. 3 is an end elevational view, with certain 
of the parts broken away, of the transfer switch; 

Fig. 4 is a detail sectional view taken on the 
line 4-4 of Fig. 2; 

Fig. 5 is a diagrammatic elevational view of 
the transfer switch, showing the connections at 
the rear thereof, as if viewed through the front; 

Fig. 6 is a wiring diagram of the program clock; 
Fig. 7 is a sectional view through the cam drive 

Shaft of the program clock showing the related 
cam mechanism in generally diagrammatic form; 

Fig. 8 is a side elevational view of the parts 
shown in Fig. 7; 

Fig. 9 is a wiring diagram of the combined pro 
gram clock and transfer switch; 

Fig. 10 is a wiring diagram of electrical con 
trols for an automatic mechanism for supplying 
feed and drinking water to a laying battery, and 
for removing and drying droppings therefrom, 
which mechanism is typical of the kind of appara 
tus with which the invention may be used; and 

Fig. 11 is a wiring diagran of electrical con 
trols for mechanism for collecting, counting and 
Weighing eggs in the laying battery. 
The program clock 2 shown in Fig. 1 is stand 

ard item No. P5-24 manufactured by Zenith 
Electric Company, Chicago, Illinois, and com 
prises a panel 2 on which an hour face 22 is 
journaled for One complete rotation in each 24 
hour period by a synchronous motor 23 (Fig. 9). 
Also driven by this notor are a minute hand 24 
which makes one revolution per hour and a cam 
drive shaft 25 (Figs. I and 8) which rotates once 
each 10 minutes. The clock face is suitably in 
Scribed as shown for cooperation with the hands 

5 5 

to indicate the correct time and the motor is sup 
plied with standard A. C. house current from 
terriras 2. 
Cut into the outer peripheral edge of the ro 

tatable hour face 22 are a plurality of equally 
Spaced radial slots 27, each of which is adapted 
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to receive and hold any one of a plurality of clips 
28. In the illustrated embodinant the slots 2 
are spaced at five minute intervals, making a total 
of 288 slots. This is a convenient and adeqiate 
number for all purposes for which the present 
invention has actually been used, but obviously 
the number is not critical and may be increased 
or decreased to Suit varying needs. 
Each clip 28 inserted in a slot 2 projects ra. 

dially or otherwise from the hour face 22 so that 
as the hour face rotates the clips will successively 
engage and Swing an arm 29 which is pivoted On 
shaft 30 mounted on the panel 2. The arm. 29, 
when moved by a clip, closes the normally open 
contacts 3 and 32 of Switch 33 which is nounted 
on the back of the panel 2 and is shown dia 
grammatically in Fig. 6, thus momentarily COm 
pleting through these contacts a circuit to the 
terminals 34 and 35 which are accessible from the 
front of the panel 2 for connection respectively 
to an ungrounded signal-circuit Supply line lead 
and to a signal-circuit load lead, as Will be here 
in after described. 
Complete closing of the circuit shown in Fig. 6 

is, as will be evident from that figure, dependent 
on more than mere engagement of the contacts 
3 and 32. As there shown, the circuit includes 
a toggle Switch 36 which is normally kept closed 
but which may be opened whenever it is desired 
to disconnect the signal circuit without stopping 
the program clock, and it includes also a push 
button switch 3, which is normally Open but 
which may be closed at any time to complete the 
signal-circuit independently of the Switch 33. 
The circuit includes also a SWitch 38 formed by 

contacts 39 fixed on Spring arms 40 which are 
anchored in fixed relation to the panel 2 and 
each of which has a free end riding on One of a 
pair of cam discs 4, 42 which are fast on the 
shaft 25. One of these discs is permanently 
locked on the shaft and the other is adjustably 
fixed thereon, as by a setScrew 43, so that the discs 
may be relatively rotated on the shaft and fixed 
in such position as to vary the effective size of the 
openings made by the valleys 44 formed at dia 
metrically opposite locations in the disc periph 
eleS. 

It will be renenbered that the Shaft 25 makes 
one complete rotation every ten minutes. Con 
sequently the Switch 38 will close every five min 
utes if the discS 4 and 42 be so positioned on the 
shaft that the upper spring arm 40 will drop into 
a valley 44 while the lower spring arm continues 
to be held up by the high part of its disc. It will 
be evident that this closed condition Will be main 
tained until continued rotation of the Shaft brings 
disc 4 f to a position in Which lower Spring arm 
4 will drop into it. It will also be evident that 
both the make and the break can be made to Oc 
cur so quickly as to prevent objectionable arcing 
by simply So shaping the leading edges of the val 
leys that the arms Will Snap down with quick and 
Sudden action. AS ShoWn in Fig. 7 these leading 
edges are made substantially radial, or they may 
even be made slightly undercut. 
trailing edge of each valley may be formed to pre 
Sent a gradual slope by which the upper arm is 
first lifted and then the lower arm is raised to 
maintain the open circuit condition until, slightly 
less than five minutes later, the diametrically op 
posite valleys 44 reach the arm ends for again 
closing the Switch. 
The relative positioning of the cam discs 4, 42 

on the shaft 25, and the resulting time lag be 
tween descent of the upper Spring arm 40 into the 

The rise at the 
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valley of disc 42 and descent of the lower arm into 
the valley of disc 4i, determines the time dur 
ing which the switch 38 is closed. It will be evi 
dent from Fig. 6 that the circuit to the terminals 
34, 33 can be completed by closing of the Switch 
33 only at such time as the contacts 39 of Switch 
38 are engaged. In other words, the program 
clock clips 28 may close the switch 33 at any five 
minute interval in the clock's Operation, but Com 
pletion of the circuit through this switch depends 
on the switch 38. As has been explained, the 
Switch 38 closes once each five minutes. By ap 
propriately adjusting the relative positions of the 
cam discs 4, 42 on the shaft 25, the switch 38 
is made to close a few seconds after the moment 
at which arm 29 moves to close switch 33 under 
the influence of any clip 28, and is made to open 
a few seconds before the arm moves back to open 
switch 33. In this way the signal circuit of Fig. 6 
is made and broken always at the Switch 38, and 
it results that only the contacts 39, which are 
quick operating as has been explained, need be 
specially made to withstand damage from arcing. 
As will be understood from Fig. 6, the nor 

mally open pushbutton switch 37 can be actuated 
at any time to close the signal circuit inde 
pendently of the Switches 33 and 38. This is for 
the purpose of energizing such instrumentality 
as Inay at the time be connected in the circuit 
by the transfer Switch which will now be de 
Scies. 
The purpose of the transfer switch 50, which 

is best shown in Jigs. 2, 3, 4 and 5, is to effect, 
by a stap by step movement, the establishment 
of a circuit Sequentially and Successively through 
each of the Several instrumentalities that are 
to be operated, and to make advance preparation 
Of these circuits for completion and energiza 
tion upon the delivery of an impulse from the 
program clock. Use of the transfer switch in 
the system thus confines the function of open 
ing and closing the energizing circuits to the 
contacts 39 of Switch 38, so that, only these con 
tacts, and none in the transfer switch or else 
where in the system, need be specially, and hence 
expensively, made and designed to withstand 
damage from arcing. The invention accorn 
plishes this desirable result, using for most of 
the instrumentalities a parallel source of Con 
trol power provided by such means as a limit 
switch or a relay automatically and immedi 
ately upon closing of the signal circuit (Fig. 6) 
by the program clock. 
The transfer switch 50 includes a panel 5, of 

insulating material like the panel 2 of the pro 
gram clock, in which a plurality of contact 
pointS 52 are fixed in a circular pattern. Each 
point may be a slotless, round-headed copper or 
braSS bolt, and the points may be provided in 
any number that Wil afford Suficient circuits 
for the instrumentalities to be controlled. In 
the illustrated embodinent Seventy-two points 
are equally Spaced on a circle of twelve inch 
diameter. 
Each point 52 is Connected to a terminal 53. 

Fig. 5 shows at 54 each one of Six twelve-Wire 
cables. Which make the connections on the back 
of the panel 5, and this figure and Fig. 2 show 
the terminals 53 arranged in a bank on the lower 
portion of the panel. The connected contacts 
and terminals may be identified by numerals, as 
shown. The terminals may be standard plug 
receiving jacks of the type used on telephone 
SWitchboards. The plugs, as will be explained 
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hereinafter, are the terminal elements of the 
instrumentalities to be operated. 
At the center of the circle of contact points 52 

the panel 5i is formed with an opening in Which 
a bearing 55 is mounted by a nut 5S for journaling 
a shaft 57 which projects beyond both front and 
rear faces of the panel. A small Synchronous 
motor 53 is bracketed on the rear of the panel 
and geared to the shaft by a coupling 59 to ro 
tate it at the rate of one-third revolution per 
hour. Leads 60 are connected to a supply circuit 
for the motor Which Will be late' described. 
A contact disc 6, which may be made of the 

same material as the panel is provided with a 
hub 62 secured to its center by bolts 63, and the 
hub is locked on the shaft 5 by a setScrew S. 
A slip ring 65 is fixed on the front face of the 
contact disc 6 by three peripherally spaced Studs 
8. 
A spring contact arm 57 has one end secured 

to the rear face of contact disc Si by a bolt 68 
and by one of the slip ring studs 66, thus fixing 
the arm radially on the contact disc and elec 
trically connecting it, to the slip ring. The free 
end of the arm has its side ladial edges turned : 
up in slight curvature so as to facilitate wiping 
the contacts 52, which are located the same radial 
distance from the shaft 5 as the end of the 3rn, 
and against which the arm is biased by its in 
herent resilience. Dianetrically opposite the arm 
67 a wheel bearing 59 is bracketed on the contact 
disc 6 to ride on the panel 5 and counteract 
the thrust of the arm and maintain the disc 
parallel to the panel. The weight of this bearing 
69 and its routing bracket may be balanced by 
a counterweight G bolted to the arm. It Will be 
appreciated that with this arrangement the 
torque on the shaft of the motor 58 is maintained 
constant for all positions of the arm St, in en 
gagement with any of the contacts 52. 
Spaced equidistantly around the periphery of 

contact disc 6 are tripping prongs provided 
in the same number as the contact pointS 52, 
i. e., 72 in the illustrated embodiment. Each 
prong may be made, as shown in Fig. 2, of a short 
length of ordinary steel wire with its inner end 
rebent to provide parallel runs that can be caught 
beneath the heads of a pair of radially spaced 
bolts 2 with a free end of one of the runs pro 
jecting radially well beyond the periphery of the 
disc. The prongs can he individually adjusted 
radially by loosening the bolts 2. 

ihese prongs, When fixed to project Sufficiently, 
are adapted Successively, as the disc 6 rotates, 
to wipe the Spiring arm 3 of a double pole limit 
Switch is which is mounted on the panel 5 so 
that the airn. E3 stands in the path of the properly 
projecting prongs, as shown in Fig. 2. This limit 
Switch, as indicated in Fig. 5, comprises normally 
closed contacts 5 and noi'nally open contacts 
S, and the as justment and relative positions of 

the parts are such that as the contact disc 6: 
rotates in a clockwise direction as viewed in 
Figs. 2 and 5 the outer free end of each project 
ing tripping prong slides along the Spring 
arm 3 and depresses the arm enough to separate 
the contacts 3 and close the contacts 3 when 
the prong is closely approaching the free end of 
the spring arm. The arm is sufficiently resilient 
to a sorb in ending stress Such pressure as the 
prong may apply in further moving along the 
arm after the actuating point is reached. Of 
course as soon as the prong slips off the end of 
the arm, the arm springs back to its original po 
sition shown in Fig. 5, and remains in that posi", 5. 

s 

O 
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40 
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tion until actuated by the next succeeding prong. 
The point of initial actuation of arm 3, at 

which contacts 5 become separated, is so re 
lated to the position of spring contact arm 
that the contacts 55 separate just after the free 
end of arm SR 2ngages a contact point, 52. 
A tubular bi'ush arm. 83 is bolted at 8 to the 

upper left hand front face of the panel 5 and 
extends radially in Wardly over the contact disc 
S. to terminate in a pair of brushes 32 which 
wipe the slip ring 65. A wire 83 (Fig. 5) con 
nects the brush airn 82 with a terminal 34 mount 
ed in the lower portion of the panel 5, below 
the bank of jacks 53, into which may be plugged 
a connection from program clock, terminal 35. 
Terminals 85 ai): 36 are also disposed adjacent 
to the terminal $2. Terminal 85 is connected to 
the fixed one of the norinally closed contacts 75 
of the Switch 3, and terrininai 3S is connected 
through the transfer switch driving motor 58 
and thence to tha air 3 of Switch (or to 
those of the contacts 3 and 6 which are movable 
and are carried or the airl 3). The fixed con 
tact T3 is connected to the terminal & 3, and the 
terminal 8G is grounded at 8. A fourth termi 
nal, Shows at 3, Inay be added and connected 
in the circuit, with a relay 88a, for use in case 
the motor 53 is wired for a different voltage 
from that of the Signal circuit output of the 
program clock. 
The t3rminal 3; is connected, as has been 

stated, to program clock terminal 35, and the 
termina is 35 a.d. 83 are connected respectively 
to program clock terminals 35 and ground. 

CoI2) ections from the instrumentalities to be 
Operated under control of the program clock are 
made by plugging into the terminal jacks 53. 
Three such instrumentalities are indicated dia 
granimatically at 89 in Fig. 5. 

Bridging the contact disc Sà is a metal yoke 
90 which is secured to the panel 5 by bolts 9 
at its ends So as to straddle the contact disc in 
a direction. Substantially normal to the length 
of the tubular arrin 89, as bast shown in Fig. 2, 
This yoke mounts at its center a bearing block 
92 for the shaft 5i. Accurate adjustment, for 
proper alignment of the shaft can be made by 
Standing the bearing block bolts 93 through slots 
in the block, and by providing a similar arrange 
ment for a bolt 35 in the leg at, one end of the 
yoke. 

It is to be noted that in order to simplify the 
ShOWing in Fig. 3 here have been onitted from 
the figure ail contact points 53 except the single 
One at the top, which appears under the Spring 
arm 5, as well as all tripping prongs except, 

5 

the yoke 95 and hearing block $2. 

necticns as the leads f 

33 aid 86 to the ya 

t'ai Sife SWitch. 5 
the program cloc's. 3 is (1) 

the diametrically opposite two at the extreme 
top aid bottorn. 33rckeia away are portions of 

Clinitted also 
are the SWit3.h. RS, as well as Such alieattical con 

i' (in ihe cofact, points 
53 to the jacks S3 and firgin the terminals 33, 33, 

;S p3i:S in the transfer 
Switch as shown in Fig. 5. 

it will be understood that the pirpose of the 
as Seti in Coiju inction with 

to establish en 
ergization of ti).2 particiliar institun antality cir 
cuit which is corrected to the conia et point, 52 

, Gil which aryn i is l'esting, (2) to inaikatain such 
energization long enough to perinit; the init 
Switch or other locking device of the particular 
circuit to take over aid aSSure coili'a), and (3) 
then automatically to 'otate arm in a clock 
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wise direction and bring it to a stop on the next 
adjacent contact point 52. 
The manner in which these objectives are a C 

complished will be evident from a consideration 
of the manner in which the system opeiates, 
which is as follows: 
When the program clock 29 registers that 

particular time of a 24-hour day at which the 
system is set to operate a given instrumentality, 
a clip 28 lifts arms 29 of switch 33 and closes 
contacts 3, 32. Promptly thereafter the casm 
discs 4 and 42 cause contacts 39 of Switch 38 
to close, and a signal-circuit impulse flows from 
the program clock to arm 67 of transfer Switch 
50. Assuming that at this time the arm 6 is 
resting on one of the contact points 52, and that 
the corresponding jack 53 is connected to a 
particular instrumentality, current flows to that 
instrumentality and it begins to operate. How 
ever, the switch 4 has been actuated by a proing 

and contacts is have been closed. Part of the 
impulse current consequently flows through the 
contacts 76 to energize motor 58 and thus turn 
shaft 5i and contact disc 6 slowly clockwise. 
This movement is a slow one. In the illus 

trated embodiment the shaft 57 turns at the rate 
of one-third revolution per hour, so that ap 
proximately two and one-half minutes elapse he 
fore the arm 6T traverses the five degrees of arc 
between the first engaged contact point 52 and 
the next one of the seventy-two contact point,8. 
The program clock, however, is Set to deliver an 
impulse of approximately forty-five Seconds 
duration. By making the width of the Wiping 
end portion of arm 67 such that the duration of 
engagement with each contact point 52 is ap 
proximately sixty seconds, the signal circuit Will 
inevitably be interrupted by the opening of SWitch 
38 before the arm 67 leaves the particlilar coll 
tact point 52 which it was wiping. 

It is to be noted that both sets of contacts 15 and 
T6 of switch. 74 function in the full desired Opera 
tion of the transfer switch. When the motor 58 
first receives a signal-circuit impulse from the 
program clock, one of the tripping prongs has 
acted on arm 3 of the switch T4 to open the nor 
mally closed contacts 75 and to close the normally 
open contacts 76. This causes the signal-circuit 
impulse current to flow through contacts 6 to 
energize the motor 58. After some ten or fifteen 
seconds of operation the motor has turned the 
contact disc Si sufficiently for the prong 7 to 
have passed off the arm 73 and released it, thus 
restoring the contacts of Switch 74 to their nor 
mal condition so that the motor 58 becomes ener 
gized from a source independent of the program 
clock and the motor continues to operate and 
does not stop when the signal-circuit impulse 
from the program clock ends, as it does quite 
promptly, as for example in some forty-five sec 
Onds. The open condition of contacts 6 pre 
vents power from the independent Source from 
energizing the instrumentality circuit Which in 
cludes or is connected to the next adjacent con 
tact point 52 when the arm 6T engages that point. 
The motor 58 continues to rotate the contact disc 
6 until the arm 67 becomes well seated on the 
next adjacent contact point 52, at which time 
the next succeeding tripping prong 7 actuates 
the switch 14 to open contacts 75 and close con 
tacts 76. This opens the circuit to the independ 
ent power source and reestablishes continuity 
With the signal-circuit of the program clock. 
However, since the signal-circuit impulse is 
maintained for Only about forty-five seconds, no 
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more power from the program clock can flow to 
the motor 58 through the closed contacts T6. 
The motor consequently stops and does not start 
again until the next signal-circuit impulse is re 
ceived from the program clock, which of course 
occurs at such time of day as brings the next 
tripping clip 28 up to actuate the arm. 29. When 
this occurs, the transfer switch directs power to 
the instrumentality in circuit with the contact 
point 52 on which the arm 6 has been brought 
to rest. 
During the switching of the circuits by the 

moving of the arm 67 from a first to a second 
contact point 52, it is of course necessary to main 
tain the operation of the instrumentality con 
nected to the first contact point. This is accorn 
plished by the electrical "locking in' of the orig 
inal circuit by means of auxiliary contacts on 
appropriate contactors or relays or by the clos 
ing of circuit limit Switches. The Specific form 
of such arrangements constitutes no part of the 
present invention and will readily be understood 
and supplied by those skilled in the art. How 
ever, certain such forms are shown in Figs. 9, 10 
and 11, Which illustrate diagrammatically an ap 
plication of the present System to the several in 
strumentalities of an automatically operated lay 
ing battery used in poultry husbandry, as is ex 
plained more in detail in my copending applica 
tion Serial No. 210,015. These figures will now 
be briefly explained. 

Fig. 9 is a schematic representation of the 
Combined program clock and transfer switch, 
showing the drive motor f00 for supplying poul 
try feed, its contactor f0, the drive motor O2 
and contactor 03 for a droppings collector, and 
the drive notor 04 and contactor iO5 for an 
egg collector. The transfer switch contact points 
52 are shown connected, each through one of a 
plurality of leads foG, with the relays 67, elec 
tiric clutches 08, droppings driers (9, and con 
veyor belt travel limit switches 0, of a system 
for periodically driving the floor belts of a battery 
in Which twenty-four cages are arranged in three 
levels each having two rows each four cages long. 
The droppings removal and drying instrumen 
talities are shown in Fig. 10, which is a continua 
tion of the showing in Fig. 9 (compare the leads 

6 of the two figures), and Fig. 10 shows also 
the relays , electric clutches 2 and solenoid 
tripping pins f 5 of the feeding system, main 
Solenoid valve 3 and flushing solenoid valves 
14 of the watering system, as well as the switch 
board main disconnect switch 6 and appro 
priate fuses 17. The electric clutches may be 
the type which form the subject of copending 
application Serial No. 197,482, filed November 
24, 1950, by the present applicant and Norman 
J. Wedekind, entitled Clutch Mechanism. 

Referring again to Fig. 9, it will be observed 
that certain of the contact points 52 are con 
nected by leads 8 to the leads 8 in Fig.11 
So as to energize the egg collection, COunting 
and Weighing instrumentalities diagrammati 
cally indicated in Fig. 11. These include the 
relays 9, electric clutches 23, solenoid Oper 
ated egg barriei's 24, egg collection belt travel 
limit switches 22, ratchet counter relays 23, 
nercury counter Switches 24, and the counters 
for the individual cages shown as nunnbered 
Squares at the right hand side of Fig. 11, along 
With the two totalizing counters (for Sinall and 
large eggs respectively) shown at T at the top 

the figure. It will be understood that a relay 
23 is provided for the row of Cages Of the three 
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levels and two columns. A counter for large 
eggs and a counter for small eggs is provided for 
each of the four cages of each row, as shown in 
Fig. i. Where the counters are numbered to CO 
respond to the four cages of each roW. 

Referring again to Fig. 9, manual control 
switches 25 are shown by which any of the in 
strumentalities can be operated independently of 
the transfer SWitch and program clock. These 
switches are of course kept open during auto 
matic operation of the System, and Switches 6 
(Fig. 10), 36 (Fig. 1) and any program clock dis 
Connect SWitch 25 may be provided as shown 
in Fig. 9, are kept closed in order that signal 
circuit inpulses from the program clock may 
reach the transfer Switch. Illumination of the 
green indicator light 26 (Fig. 9) shows that the 
program clock is operating, and illumination of 
the red light 27 indicates that a signal circuit 
impulse is being delivered by the program clock. 

It will be understood that the exeimplary sys 
ten diagraininnatically indicated in Figs. 9, 10 and 
11 involves sixty-two separate operations per 
formed in sequence over a twenty-four hour op 
eration of the pi'Ogi'a clock. This is less than 
the capacity of the transfer switch, which is pro 
Vided with Seventy-two contact points 52. Con 
Sequently ten. Of the contact pointS 52 are shown 
in Fig. 9 unconnected to any of the leads 96, 8, 
and the transfer Switch is arranged to bring the 
arm 6 to Stop on contact point No. 1 after it 
leaves contact point No. 62. In this way the day's 
Cycle is repeated on the following day, beginning 
When the time indicated by the prograri cloci is 
that at which the first tripping clip 28 has been 3. 
Set to actuate the switch arm. 29. To arrange for 
movement of the arm 6 directly and continu 
Ously a CrOSS the ten contact points 52 which are 
not used in the illustrated embodiment of the sys 
ten, the bolts 2 of those ten points are loosened, 
the ten prongs are retracted slightly, and the 
bolts are tightened. This setting causes the re 
tracted prongs to pass switch it without actuat 
ing its airn 3. Thus the normally closed con 
tactS is remain closed and motor 53 continues 
to rotate contact disc 6 until the tripping prong 

associated with contact point No. 1 is reached. 
This prong is projecting and actuates the arm 3 
of Switc. A. 
This Same expedient of retracting into inopera 

tive position all tripping prongs at, the end of 
the Cycle can be used to disable any prong asso. 
Ciated With a contact point which is connected to 
any instrumentality which for any reason it, may 
be desired not to operate. 

For any Operations which are to be repeated 
during twenty-four hours of operation of the 
prograril clock, jumpers may be run between ap 
propriate terminals 53 of the transfer switch 
lanel. 
It is believed that the foregoing description of 

the preferred embodiment illustrated by the 
dra Wings will be found adequate to acquaint those 
Skilled in the art with the manner in which the 
objects hereinabove Stated, and other related ob 
jects, are accomplished. 

it is to be understood that various details of 
the exemplary embodiment may be modified, and 
that not all of theim need be used in eonbination, 
to practice the invention within the Spirit thereof 
aS defined by the appended cairns. 

I claim: 
1. In an electrical System for control of a plu 

rality of instrumentalities in accordance With a 
predetermined cycle, the combination of a pro 
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gram clock adapted to energize a signal circuit 
at predeteritained time intervals, a, transfe; Switch 
in Said Siginal circuit having connection to Oile of 
Said instrungntalities for £ing:gizing the saiae in 
i.eSeoise to eiérgization of the Signal circuit by 
Said clock and reals including a liaii, SEitch 
connected with the tian Sfeir tCh and Operative 
in response to each energization of the Signal cir 
cuit for shifting coinection of Saig transfer 
Switch to the next, institutinentality ii) the cycle 
for Subsequent energization thereof in 'esponse 
to the inext einergization of the signal circuit, 

2. In an electrical System for control of a plu 
glity of instrumentalities in accordance with a 

st rai ines cycle at time intervals at Which a 
a.in cock is adjusted to cause SucceSSive 

eEnergizations of the Sane Signal circuit, the con 
iiination of a transfer Switch Operatively con 
sette it: Said Signal circuit and having connec 

tion to one of Said inst; inentalities for energiz 
ing the Sane in response to eelgization of the 
signal circuit, by Said clock and having means 
including a limit SWitch operative in response to 
Such energization of the signal circuit for shift 
il)g conjection of Said transfer Switch to the next 
instrumentality in the cycle for Subsequent ener 
gization thereof in response to the next energiza 
tion of the Signal circuit. 

3. The combination claimed in claim 2, in 
which the System includes an instrumentality 
enei'gizing Circiit independent of the Signal 
circuit. 

4. The conibination claimed in claim 2, includ 
ing relay in eans for connecting to the instrumen 
talities in Succession an energizing circuit inde 
pen dent of the signal circuit. 

5. In an electrical system for control of a plu 
rality of iStrumentalities in accordance with a 
predeterinined cycle, the combination of a pro 
grain clock adapted to make successive energiza 
tions of a single signal circuit at predetermined 
adjustable time intervals, a transfer switch con 
hected in Said signal circuit for receiving said 
energizations and adjustably connected to said 
instrumentalities for energizing them in accord 
ance with a predetermined sequence, whereby the 
COrabination of the program clock and the trans 
fer Switch determines tha order in which the 
instrumentalities operate and the times at which 
they operate and means including a limit switch 
Operative in response to each energization of the 
Sigahal circuit and a manually controlled switch 
for energizing said signal circuit, and said transfer 
SWitch independently of said program clock. 

6. A transfer Switch adapted to receive im 
pulses from a Signal circuit and in response there 
to to energize a plurality of instrumentalities suc 
Cessively in accordance with a predetermined se 
quence COrnprising a plurality of contacts each 
connected to an instrumentality circuit, a con 
ductor in the signal circuit engaging one of said 
contacts, means responsive to such engagement 
for energizing an instrumentality with an inde 
pendent circuit, and means including a limit 
Switch responsive to such energization for engag 
ing Said conductor with the next succeeding con 
tact for energization of the instrumentality con 
nected thereto responsive to the next succeeding 
impulse in the signal circuit. 

7. A transfer Switch adapted to receive im 
pulses at predetermined time intervals from a 
signal circuit and in response thereto to energize 
a plurality of instrumentalities successively in 
accordance with a predetermined sequence com 
prising a plurality of fixed contacts each con 
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nected to an instrumentality circuit, a conductor 
in the signal circuit and movable into Successive 
engagement with each of Said contacts, means 
responsive to each such engagement for energiz 
ing with an independent circuit the instrumen 
tality connected to the engaged contact, and 
means including a limit switch responsive to each 
such energization for moving the conductor into 
engagement with the next succeeding contact 
for energization of the instrumentality connected 
thereto upon reception by the transfer SWitch of 
the next succeeding impulse. 

8. A transfer switch comprising a plurality of 
contacts each connected to an instrumentality 
to be energized, a conductor element movable 
successively into engagement with each of Said 
contacts to complete independent circuitS to Said 
instrumentalities, and means including a limit 
Switch actuated upon energization of Said trans 
fer switch for driving said conductor element to 
stop in engagement with the next Succeeding con 
tact of the plurality in response to completion 
of an independent circuit on each of said en 
gaged contactS. 

9. A transfer switch comprising a plurality of 
contacts each connected to an instrumentality 
to be energized, a conductor movable Succes 
sively into engagement. With Said contacts, a 
motor for driving said conductor, a double throW 
SWitch connected to Said notor, and means co 
operating with said conductor and movable there 
with for energizing said motor through certain 
of the points of the double throw SWitch When 
the conductor is engaged With a contact and for 
thereafte1, during further movement of the co 
ductor, energizing the motor from an independent 
Source through others of Said pointS aind Opera 
tive when the conductor engages the next Suc 
ceeding contact to stop the motor and thereby 
stop the conductor on said last named CO tact. 

10. A transfer switch comprising a plurality 
of contacts each connected to an instruinentality 
to be energized, a conductor movable SucceSSive 
ly into engagement with said contacts, a motor 
for driving said conductor, limit SWitch means for 
energizing said motor through a circuit includi 
ing the conductor and a contact engaged thereby 
and adapted to be actuated to energize Said no 
tor from an independent source, and means now 
able with the conductor for actuating Said SWitch 
means responsive to movement of the conductor 
from an engaged contact. 

11. A transfer switch as claimed in claim 10, 
in which the contacts are arranged in circular 
pattern and the conductor is an arm mounted 
for rotation about the center of Said circular pat 
ter. 

12. A transfer switch as claimed in claim 10, 
in which the contacts are arranged in circular 
pattern, and which includes a contact disc 
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mounted for rotation about an axis at the center 
of Said circular pattern and Supporting the con 
ductor on one radius and having elements ad 
justable on other radii for actuating said switch 
CS 

13. A transfer switch as claimed in claim 10, 
in Which the contacts are arranged in circular 
pattern, and which includes a contact disc 
mounted for rotation about an axis at the center 
of Said circular pattern and supporting the con 
ductor on One radius and having its peripheral 
portion formed to receive in adjustably extended 
positions a plurality of prong elements on other 
radii for actuating said switch means. 

14. A transfer Switch as claimed in claim 10, 
in which the contacts are arranged in circular 
pattern on a panel Surface, and which includes 
a contact disc mounted for rotation about an 
axis at the center of said circular pattern and 
Supporting the conductor and the means for ac 
tuating the Switch means, in combination with 
a wheel mounted on the disc diametrically op 
posite the conductor and bearing on the panel 
for counteracting thrust of the conductor against 
the contacts. 

15. In an electrical System for control of a 
plurality of instrumentalities in accordance with 
a predetermined cycle, the combination of a pro 
gram clock and a can operated switch for ener 
gizing a signal circuit at predetermined time in 
tervals, a transfer SWitch in said signal circuit 
connected to One of said instrumentalities for 
energizing the same in response to energization 
Of Said Signal circuit by Said clock and said cam 
Operated SWitch, and means including a limit 
SWitch connected with the transfer switch and 
Operative in response to each energization of 
the Signal circuit for shifting connection of the 
tlansfer Switch to the next instrumentality in the 
Cycle for Subsequent energization thereof in re 
Ense to the next energization of the signal cir 
Clt. 

16. The combination claimed in claim 5 in 
cluding a manually operated switch for energiz 
ing Said signal circuit and said transfer switch 
independently of said program clock and said 
Can Operated switch. 

STANLEY J. OIS, 
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