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This invention relates to the variable timing 

of the freezing periods in an ice machine of the 
type in which the duration of the automatically 
repeated cycles of operation of the ice machine 
is the sum of an evacuation period of constant 
length, and a freezing period. 
The invention comprises a timing system em 

ploying correlated instrumentalities particularly 
adapted for the control of the freezing and 
evacuation phases of a tube ice machine such as 
is described in the patent to Kubaugh, No. 2,239, 
234, granted April 22, 1941. In this machine, 
the product ic'e may be of relatively thick cy~> 
lindrical dimensions, or a thin cylindrical shell 
which shatters into “crushed" ice when sized, 
the character of the ice depending upon the 
length of the freezing period. 
One of the objects of the present invention is 

the provision of a rotary controller operated by 
a constant speed motor for controlling the opera 
tion and sequence of operation of the instru— 
mentalities involved in the evacuating and freez 
ing phase of the recurrent cycles of ‘operation of 
the ice machine, said motor being operated pe 
riodically, the running periods of said motor be 
ing of equal length and effecting the evacuation 

. function of said controller, the alternate inactive 
periods of said motor and controller effecting and 
being concurrent with the freezing phase 'of the 
ice machine, and a timer control switch closing 
the motor circuit at the beginning of repeated 
intervals of equal duration, the length of which 
intervals is the sum of the evacuation and freez 
ing periods of they ice machine, with means 'for 
adjusting the timer control switch to‘ change 
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the duration of the intervals between successive _ 
closures of the motor circuit whereby the. length 
of the freezing period may be changed.‘ ' 
Another object of the invention is the provision 

of respective starting and holding circuits for 
the constant speed controller motor, the starting 
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circuit including the timer control switch and the a‘ 
holding circuit being controlled by -a' switch _. 
which operates responsive to the movement of 
the controller itself, in which the starting switch 
is operated. from a'motorof the type which is 
synchronized ' with the A. C. pulsations and 
which acts through the intermediary of a spring 
retracted arm drawn away from said switch by 
said motor and momentarily released therefrom 
to close said switch by an impact blow, the pur 
pose being to relieve the motor from carrying the 
load of the switch and which again picks up said 
arm as soon as the blow has been struck. Since 
the controller motor operates the controller very, 
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slowly through gear reduction, it may be some 
little time before the switch of the holdinglcir 
cult is closed so that in order to ensure main 
taining the starting circuit closed until the hold 
ing circuit has become closed, it is the object of 
the invention to provide a starting switch of the 
delayed-opening type. 
As the controller, when operated, causes an 

evacuation phase of the cycle of operation of the 
ice machine to take place prior to a freezing 
phase, it is an object of the invention to pro 
vide a manual switch in the starting motor cir 
cuit which is kept open when the operation of 
the device is initiated until after the delayed ac 
tion switch has opened, 50 that the starting motor 
circuit is not closed during the initial timing 
movement of the timer, and the controller conse 
quently does not produce an evacuating opera 
.tion of the ice machine, the several instrumental 
ities of the ice machine being in freezing phase 
during this entire interval, to be succeeded by an 
‘evacuation phase at the beginning of the next 
timing movement of the timer, at which time the 
manual switch is left closed. 
Other objects of the invention will appear as 

the following description of a preferred and prac 
tical embodiment thereof proceeds. 
In the drawing which accompanies and forms 

a part of the following speci?cation and through 
out the several ?gures of which the same ref 
erence characters have been employed to desig 
nate identical parts: ' 
Figure 1 is a view largely diagrammatic and 

partly in section, showing a single unit tube ice 
machine to which the present inventionis par 
ticularly adapted under the control of va timing 
system embodying the principles of the subject 
invention; 
Figure 2 is a view in perspective, showing sev-‘ 

~eralrswitch elements of the timer in approxi 
mately operative relations; ' 
Figure 3 is a cross-section through the shaft 

of the controller, showing one of the cams with 
the tilting mercury switch controlled thereby, 
which is eslsentiallyany one of the associated 
cams and switches constituting the controller. 
.\ Referring now in detail to the several ?gures, 
the numeral i represents as a whole a tube ice 
machine including a shell 2 having the upper 
and lower headers 3 and 4 andthe bundle of 
spaced parallel longitudinally extending tubes 5 

‘ which open in the upper face of the top header 3 
and project a short distance through the bottom 
‘header 4. Above the upper header 3 the shell 
2 forms a water box 6 for supplying water dis 



tributively to the tubes 5 through nozzles ‘I in 
dividual to the tubes, so constructed as to direct 
the water along the inner surfaces of said tubes. 
Below the bottom header 4 is a transverse par 
tition-8 de?ning with the header 4 a chamber 9 
for thawing water. The thawing water dis 
charges from said chamber through nozzles I0, 
which surround the lower projecting ends of the 
tubes 5, and which open through the partition 8. 
Beneath the partition 8 is a rotary cutter ll 

mounted at the upper end of a shaft l2 driven by 
the cutter motor 13. The cutter I I is surrounded 
by a hopper 14, the lower wall‘l5 of which is 
inclined, constituting a discharge chute. An in 
termediate part N5 of said chute is perforated. 
This perforated part is above a water receiving 
tank II. A pump I8 has its induction end in 
communication with the water chamber 11 and 
its eductlon end communicating with the water 
box 6. The pump "3 is driven by a motor I 9. 
The shell is in alternative communication with 

the suction side of a compressor by means of the 
conduit 20 controlled by a normally closed sole 
noid opened valve 2 I, and with the hot refrigerant 
gas under pressure from the condenser by means 
of the conduit 22 controlled by the normally closed 
solenoid opened valve 23. 
The shell 2, during the freezing phase of the 

machine, is ?lled with liquid refrigerant up to 
the level indicated by the reference character 24. 
The bottom of the shell is in communication by 
way of the conduit 25 with a liquid refrigerant re 
ceiver 26 externally of the shell, and the thaw 
water chamber 9 is supplied with water from the 
conduit 21 controlled by a normally closed sole 
noid opened valve 28. 
During the freezing phase the valve 28 is closed 

so that no thaw water is supplied to the cham 
her 9. The cutter is inoperative. The hot gas 
valve 23 is closed. The pump I8 is operating, 
drawing water from the tank I1, discharging it 
into the water box 6, from which it flows through 
the tubes 5 against the inner surfaces of said 
tubes and is discharged into the hopper l4 through 
the perforated portion of the chute l5, back into 
the tank IT. A surface ?lm of water is frozen 
against the inner surfaces of the tubes 5 which 
grows thicker as the freezing period is prolonged. 
When the ice tube is of sufficient thickness, the 
pump I8 is stopped, discontinuing the flow of wa- - 
ter to the water box 6. The suction valve 2| is 
closed and the hot gas valve 23 is opened. The 
thaw water valve 28 is also opened and the cutter 
motor l3 started. Now begins the, evacuation 
phase of the ice machine. Hot gas under pres 
sure enters the shell 2 and displaces the liquid 
refrigerant which passes through the conduit 25 
into the receiver 26. The hot gas thaws the sur 
face ?lm of tube ice within those portions of the 
tubes 5 which are within the shell 2, and the thaw 
water melts the surface of said tube ice in those 
portions of the tubes which project below the 
header 4. The ice tubes thus freed from the 
tubes 5 descend gravitationally into the path of 
the cutter H where if the ice tubes are frozen 
substantially solid they are cut into cylindrical 
pieces of sized length, while if the ice tubes are 
in the form of thin shells, they are shattered by 
the cutter into "crushed” ice. The sized cylin 
drical pieces or the crushed ice, as the case may 
be, are discharged down the chute 14, the thaw 
water passing through the perforated portion I6 
01' said chute into the tank I1. When the ice 
tubes for their entire length have passed through 
the cutter, the evacuation phase is ended. The 
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' cam. Said cam has a notch 38. 
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valve 23 is closed, cutting oi‘! the hot gas. The 
suction valve 2| is opened, suction drawing liquid 
refrigerant from the receiver 25, through the con 
duit 25, and re?lling the shell 2 with liquid re 
frigerant up to the desired level which is ?oat 
controlled by means not shown. The water pump . 
I8 is started and the thaw water out off. Under 
these conditions the freezing phase is repeated. 
In the illustrative embodiment of the invention 

the functioning of the several instrumentalities 
which coordinately participate to produce the al 
ternate evacuation and freezing phases of the ice 
making apparatus is governed by a controller 2! 
consisting of a shaft 304carrying a series of ?xed 
cams 3|, 32, 33 and 34, each of which is associ 
ated with a switch 35, preferably of the tiltable 
mercury type in a circuit including the device or 
devices controlled by said cams. Figure 3 shows 
one cam and associated switch and is illustrative 
of all. The switch 35 is pivoted at 36 and has a 
roller resting upon the peripheral surface of the 

When the roller 
descends into the notch the switch tilts in one 
direction; when it rises from the notch the switch 
tilts in the opposite direction. Thus, the circuit 
or‘ circuits controlled by the cam is opened or 
closed. The cams are so displaced on the shaft 
30, and the lengths of the respective notches are 
such, as to break or close the several circuits in 
the proper order and duration to produce the re 
sult desired. > 

The cam 3| starts and stops the cutter motor H. 
The cam 32 controls the circuit of the solenoid 

of the thaw water valve 28. 
‘The cam 33 controls the circuit of the solenoid 

of the hot gaseous refrigerant valve 23. 
The cam 34 starts and stops the water pump 

motor l9 and also controls the circuit of the 
solenoid which opens the suction valve 2|. 
The controller 29 is driven through reduction 

gears 39, by a constant speed motor 40. prefer-_ 
ably of the shaded pole type. The motor 40 runs 
periodically, rotating the controller through one 
complete revolution, and then stops, the controller 
effecting one complete evacuation phase at each 
revolution, and leaving the several instrumental 
ities governed thereby in their freezing phase re 
lation when the controller stops. They remain 
in this relation until the controller motor is again 
started. 
The controller motor is in two parallel cir 

cuits. It is started by the closing of a starting 
circuit, as will be presently explained. Its oper 
ation is continued by a holding circuit, including 
the mercury switch 4| tilted to closed or open 
position by the cam 42 on the shaft 30. This 
last named cam and mercury switch may be sim 
ilar to the cam and switch assembly shown in Fig 
ure 3. The controller motor is stopped through 
the breaking of the holding circuit by the drop 
ping of the switch into the notch 0f the cam 42. 
The controller motor is of the conventional type 
having. a brake for immediately dampening the 
momentum of the motor when the motor circuit 
is broken. Consequently, the controller always 
stops in precisely the same ‘angular position. 

Repetitive operation of the tube ice machine is 
accomplished by a timer control switch of known 
commercial type, diagrammatically illustrated at 
43 in Figure 1, and which starts the motor 40 at 
timed periods. ’ 

The timer control switch consists in its essen 
tials of the following elements: 
A motor 44 in circuit with the A. C. service lines 
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and running continuously unless cut oil by the 
opening of the manual switch 45; ' 
A pointer 48 which is also a switch actuator 

and 'which is clutch-connected to the motor 44; 
A solenoid 41 which when. energized engages 

the clutch; . 
A scale 48 with minute markings; 
A pivoted'index 49 with adjusting 

setting it at any point on the scale; ’ 
A self-closing time limit switch 50 carried by 

said index; ‘ 
A switch 5! closed by said solenoid when ener 

gized, said switch and said time limit switch be 
ing in series circuit with‘ said solenoid; 
A self-opening switch 52 in a shunt circuit 

about the solenoid operated switch; - 
Manual switches 45 and 60, by means of ‘which 

the solenoid circuit and the circuit of motor 44 
may be opened or closed. ' 

means for 

The pointer 46 oscillates in immediately recur- -' 
ring periods through an amplitude from zero on 
th‘e scale to the scale point at which the index 49 
is set. When at its zero limit, it mechanically 
closes the normally open shunt switch 52. When 
at its opposite limit, it mechanically opens the '= 
time limit switch 50. The pointer is 
biased in the zero direction. 
The timer control switch‘ operates as follows: 

Before the manual switch 45 is closed, the motor 
44 is not running, the time limit switch 56 is 
closed, the solenoid 41 de-energized, the pointer 
46 de-clutched from the motor, the switch 5| open, 
and the shunt switch 52 closed by said pointer. 
Upon the manual switches 45 and 66 being 

spring 

closed, the motor 44 begins to run, and a circuit ' 
is closed through the shunt switch, time limit 
switch and solenoid.- The energized solenoid con 
nects the clutch and closes switch‘ 5|. The 
vpointer begins to climb upward along the‘ scale 
synchronous with the movement of the motor._ 
As soon as the pointer leaves zero position, the 
shunt switch 52 opens, but since the switch‘ 5| has 
closed,‘ the solenoid circuit remains unbroken. 
When the pointer reaches the index, it opens the 
time limit switch 50, de-energizing the solenoid, 
de-clutching the pointer, which immediately falls 
to zero under the urge of the spring 58. The 
shunt switch 52 is again closed by the pointer and 
the timing cycle begins to repeat. Opening of 

- the time limit switch does not affect the motor 
44, which‘ runs continuously unless the manual 
switches 45 and 60 are opened. 
In the ordinary use of this known timer,-as de 

_ scribed, the circuit of the device or apparatus to 
be controlled by the timer is connected into the 
circuit of the shunt switch 52 at such point as 
to be controlled by said sh'unt switch so that each 
time the pointer falls to zero and closes the shunt 
switch, a timing impulse is given‘to the controlled 
device. Since thepause of the pointer at zero 
position is but momentary, the shunt switch opens 
immediately after closing. For this reason it 
would be impractical to control the starting cir 
cuit of the controller motor 40 by the shunt 
switch, for it requires some little time for the 
controller to turn through a sufficient angle to 
close its holding circuit, and the momentary clos 
ing of the starting circuit would cause the con 
troller motor to stop before the holding circuit is 
closed. 
The present invention, therefore, provides a de 

layed opening switch‘ 53 in series with the service 
lines and the starting circuit of the controller 
motor 40. This switch is positioned to be closed 
mechanically by the pointer 46 as the latter drops 
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to zero position, and which remains closed after 
the pointer leaves zero position on its upward 
climb, a sumcient length of time to permitthe 
controller motor to turn the controller through a 
su?lcient angle to close the switch 4| of the hold 
ing circuit. Said delayed opening switch, as 
shown in Figure 2, is of the tilting mercury type 
mechanically actuated by the pointer 46. The 
switch mechanism shown is illustrative of equiv 
alents which may be employed within the pur 
view of the invention. The switch 53 is pivoted 
at 54, being shown in full lines in open circuit po 
sition and in broken lines in closed circuit posi 
tion. The pointer 46 carries‘ an arm 55 having 
spaced short and long lugs 56 and 51, respec 

the switch is so mounted with respect to the path 
of movement of the arm 55 that when in open 
position the nose is cleared by the short lug, 
while when in closed position the nose is engaged ' 
by the short lug which meanwhile has overridden 
the nose on the zeroward movement of the pointer 
and is on the far side of the nose. 

the long lug 51 with the nose 58’, and tilted to 
open position by the pulling of the short lug upon 
the nose as the pointer moves in the opposite di 
rection. The space between the lugs gives the 
delayed opening action to the switch. 
By the time the switch’ has moved to open posi-. 

tion. the controller has turned su?lciently to 
close the holding circuit and the controller. motor 
continues to-operate until it is stopped at the 
end of one revolution of the controller through 
the opening of the holding circuit switch by the 
controller. . 

Since the duration of the freezing phase of the 
tube ice machine is the interval between succes 
sive running periods of the controller motor, and _ ' 
the time of the beginning of the successive run 
ning periods is the duration of travel of the 
pointer 46 between zero position and the position 
of the time limit switch 50, it follows that the 

- scale interval in minutes. from zero to the ad 
justed position of the index is equal to the evacu 
ation phase of the ice machine (the time of one 
revolution of the‘ controller) plus the freezing 
phase, and as the evacuation period is constant, 
adjustment of the index varies the freezing pe 
riod. ' ‘ 

The freezing period for producing “Shell” 011' 
“crushed" ice may. forv example, be 13 minutes. 
For thick cylindrical “sized” ice it may be 60 min 
utes. To provide “crushed” ice, therefore, the 
operator adjusts the index to a scale ?gure rep 
resenting'the constant evacuation period,'which 
for example, may be 5 minutes, plus 13 minutes, 
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or at the 18 minute ?gure on the scale. For a I 
60 minute freezing period he will set the index 
at the 65 minute mark. Until the adjustment is 
changed, the timer will conduct the ice machine 
through a series of, cycles having the same length 
of freezing period and producing the same type of 
ice. ' 

It is obvious that when the apparatus is initially 
started after a period of inactivity, the timing 
control system would, in the absence of preventive 
means, cause an evacuation before any ice has 
been frozen. To prevent this, a manual switch 
59 is provided in the starting circuit of the con~ 
troller motor 40, which is left open when initially 
starting the timer until after the delayed opening 
switch has opened, and then ‘closed during the 
?rst climb of the pointer 46 toward the index. I 
The controller will thus not be operated during ~ 

The switch , 
is tilted to closed position by the engagement of 



4 
the first timing interval, and the entire interval 
will be a freezing period. 7 , 

It will be understood from the above descrip" 
tion, to those skilled in the art, that I have pro 
duced a system of timed control for ice making 
apparatus, and particularly a tube ice machine of 
the type disclosed, whereby repetitive cycles of 
evacuation and identical freezing conditions are 
determined and maintained and successive 
batches of ice pieces continuously produced having 
identical characteristics of size or state of com 
mlnution for a selected timing adjustment, and 
that by a simple change in the adjustment of the 
timer, without interrupting the sequential auto 
matic operation of the apparatus, the length of 
the freezing period may be changed and the char 
acter of the ice product may thus be varied at will. 
While I have in the above description disclosed 

what I believe to be a preferred and practical 
embodiment of the invention, it will be under 
stood to those skilled in the art that the speci?c 
details of construction and arrangement of parts 
is by way of example and not to be construed as 
limiting the scope of the invention defined in the 
appended claims. 
What I claim as my invention is: 
1. In combination, a periodically operated con 

stant speed motor, a controller comprising a shaft 
operated by said motor through speed reduction 
means, cams on said shaft switches operated by 
said cams, circuits controlled by said switches for 
controlling the operation of devices Whose cor 
relative state of action or inaction determines the 

aaeasoa 
switch at the beginning of each timed period to 
effect immediate operation of said motor, and a 
manual switch in said starting circuit designed 
to be opened when initially starting said timer 
until after the delayed-opening switch has opened 
to prevent the operation of said motor prior to the 
initial freezing phase of said apparatus. 

10 

15 

20 

30 

respective freezing and evacuation phases of an _ 
ice making apparatus, the positions of said cams . 
when said controller is stationary corresponding 
to the freezing phase, and when rotating, to the 
evacuation phase of said apparatus, a starting 
circuit and a holding circuit for said motor, an 
additional cam on said shaft and a switch oper 
ated thereby, closing said holding circuit after 
said motor begins to run and opening said hold 
ing circuit after said motor has run through the 
period of an evacuation phase, to stop said motor, 
a delayed-opening switch controlling said starting 
circuit, and a continuously operating timer hav 
ing an element movable in immediately recurring 
periods of timed amplitude, momentarily engag 
ing and closing said delayed-opening switch at 
the beginning of each timed period to eifect im 
mediate operation of said motor. 

2. In combination, a periodically operated con— 
stant speed motor, a controller comprising a shaft 
operated by said motor through speed reduction 
means, cams on said shaft, switches operated by 
said cams, circuits controlled by said switches for 
controlling the operation of devices whose corre 
lative state of action or inaction determines the 
respective freezing and evacuation functions of 
an ice making apparatus, the position of said 
switches when said controller is stationery corre 
sponding to the freezing phase, and when rotat 
ing, to the evacuation phase of said apparatus, a 
starting circuit and a holding circuit for said 
motor, an additional cam on said shaft and a 
switch operated thereby, closing said holding cir 
cuit after said motor begins to run and opening 
said holding circuit after said motor has run 
through the period of an evacuation phase, to stop 
said motor, a delayed-opening switch controlling 
said starting circuit, a continuously operating 
timer having an element movable in immediately 
recurring periods of timed amplitude, momen 
tarily engaging and closing said delayed-opening 
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3. In combination, a periodically operated con 
stant speed motor, switches closing and opening 
responsive to the rotation of said motor and an 
ice making machine hwing a freezing phase fol 
lowed by an evacuation phase in which those in 
strumentalities which cooperate in the freezing 
phase are electrically controlled by certain posi 
tions of said switches assumed and maintained 
substantially throughout the operative periods or 
said motor, and those instrumentalities which 
cooperate in the evacuation phase are controlled 
through certain positions of said switches assumed 
at the end of the operative periods of said motor 
and maintained throughout the rest periods of 
said motor, a starting circuit and a holding cir 
cuit for said motor, a switch responsive to the 
movement of said motor for sequentially closing 
said holding circuit in the early part of the period 
of rotation of said motor and opening said hold“ 
ing circuit at the end of the period of rotation of 
said motor, to Stop the motor, a normally open 
delayed-opening switch in said starting circuit 
maintaining said starting circuit closed until said 
holding circuit switch closes, and means for pe 
riodically momentarily engaging and closing said 
delayed-opening switch between equal time in 
tervals, the length of which interval is greater 
than the period of rotation of said motor. 

4. In combination, a periodically operated con 
stant speed motor, switches closing and open 
ing responsive to the rotation of said motor and 
an ice making machine having a freezing phase 
followed by an evacuating phase in which those 
instrumentalities which cooperate in the freezing 
phase are electrically controlled by certain posi 

' tions of said switches assumed and maintained 
substantially throughout the operative periods 

' of said motor, and those instrumentalities which 
cooperate in the evacuation phase are controlled 
through certain positions of said switches as 
sumed at the end of the operative periods of said 
motor and maintained throughout the rest pe 
riods of said motor, a starting circuit and a hold 
ing circuit for said motor, a switch responsive 
to the movement of said motor for sequentially 
closing said holding circuit in the early part 
of the period of rotation of said motor and open 
ing said holding circuit at the end of the period 
of rotation of said motor, to stop the motor, a _ 
normally open delayed-opening switch in said 
starting circuit maintaining said starting cir 
cuit closed until said holding circuit switch closes, 
means for periodically momentarily engaging and 
closing said delayed-opening switch between 
equal time intervals, the length of which interval 
is greater than the period of rotation of said 
motor, and means for adjustably varying the 
length of the time intervals between actuations 
of said delayed-opening switch, with the length 
of the running period of said motor as the mini 
mum limit. 

5. In combination, a periodically operated con 
stant speed motor, switches closed and opened 
responsive to the rotation of said motor and an 
ice making machine having a freezing phase fol 
lowed by an evacuation phase in which those in— 
strumentalities which cooperate in the freezing 
phase are electrically controlled through the 
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closed and open positions of certain of said 
switches assumed and maintained substantially 
throughout the operative periods of said motor, 
and those instrumentalities which cooperate in 
the evacuation phase are controlled through the 
closed or open positions of said switches assumed 
at the end of the operative periods of said motor 
and maintained throughout the rest periods of 
said motor, a starting circuit and a holding cir 
cuit for said motor, a switch responsive to the 
movement of said motor for sequentially closing 
said holding circuit in the early part of the pe 
riod of rotation of said motor and opening said 
holding circuit at the end of the period of rota 
tion or said motor, to stop said motor, a normal 
ly opened delayed-opening switch in said start 
ing circuit maintaining said starting circuit closed 
until said holding circuit switch closes, a tim 
ing motor in an alternating ‘circuit operating 
synchronously with the A. C. impulses, and an 
arm oscillating in immediately succeeding pe 
riods movable with said motor in one direction 
from repose position, and spring returned in the 
opposite direction momentarily released from 
said motor for engaging and closing said de- - 
layed-opening switch adjacent’ its repose posi 
tion at determined time intervals the length of 
which interval is greater than the period of rota 
tion of said motor. 

6. In combination, a periodically operated 
constant speed motor, switches closed and opened 
responsive to the rotation of said. motor and an 
ice making machine having a freezing phase fol 
lowed by an evacuation phase in which those 
instrumentalities whichcooperate in the freezing : 
phase are electrically controlled through the 
closed and opened positions of certain of said 
switches assumed and maintained substantially 
throughout the operative periods of said ,motor, 
and those instrumentalities which cooperate in 
the evacuation phase are controlled through the 
closed and open positions or said switches as 
sumed at the end of the operative periods of said 
motor and maintained throughout the rest pe 
riods of said motor, a starting circuit and a 
holding circuit for said motor, a switch respon 
sive to the movement of said motor for sequen 
tially closing said holding circuit in the early 
part of the period of rotation of said motor and 
opening said holding circuit at ,the end of the 
period of rotation of said motor, to stop said 
motor, a normally open delayed-opening switch 
in said starting circuit maintaining said starting 
circuit closed until said holding circuit switch 
closes, a timing motor in an A. C. circuit operat- - 
ing-synchronously with the A. C. impulses, an 
arm oscillating in immediately succeeding pe 
riods electrically clutched to said‘ motor to move 
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5 
rently with the running periods of said motor 
and the other phase substantially concurrently 
with the rest periods of said motor, the latter 
being in a holding circuit including a switch 
which operates responsive to rotation of said mo 
tor, closing in the earlypart of its period of 
rotation, and opening'at the end of said period 
of rotation to stop the ‘motor, said motor be 
ing also in a starting circuit including a nor 
mally open delayed-opening switch the closing 
of which starts the motor, the delay in said 
switch being arranged to extend until the hold 
ing circuit switch closes, and a movable timer 
element momentarily‘ closing said delayed-open 
ing- switch between equal time intervals, the 
length of which interval is greater than the pe 
riod of rotation of said motor. 

8. Time responsive controller for causing the 
performance of a two-phase operation, compris 
ing a constant speed, periodically operating mo 
tor, a shaft driven thereby through gear reduc 
tion, a switch actuating element on said shaft, 
a switch actuated by said element having an 
open and closed position,'said switch being in a 
circuit the active and inactive periods of which 
are instrumental in the performance of the re 
spective phases of operation, said switch being 
actuated to assume one position during the early 
part of the period of rotation of said shaft and 
to assume the other position near the end of the 
period of rotation of said shaft, said motor be 
ing in a holding circuit including a switch which 
operates responsive to rotation of said motor, 
closing in the early part of its period of rota 
tion, and opening at- the end of said period of 
rotation, to stop the motor, said motor being 
also in a starting circuit including a normally 
open delayed-opening switch, the closing of 

v .which starts the motor, the delay in said ‘switch 
40 being arranged to extend until the holding cir 

cuit switch closes, and a movable timer element 
_ momentarily closing said delayed-opening switch 
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therewith in one direction from repose position ‘ 
and spring returned in the opposite direction for 
momentarily engaging and closing said de-' 
layed-opening switch adjacent its repose posi 
tion at determined time intervals the length of 
which interval is greater than the period of rota 
tion of said motor, an adjustably positioned limit 
switch engaged by said arm in its movement Irom 
repose position to de-clutch said arm. and an 
other switch engaged by said arm adjacent re-> 
pose position for re-clutching said arm to said 
motor. 

7. Time responsive controller for causing the 
repeated performance of a two-phase operation, 
comprising a constant speed, periodically oper 
ating motor, instrumentalities actuated thereby 
to: performing one phase substantially concur 

between equal time intervals, the length of which 
interval is greater than the period of rotation of 
said motor. ' . . 

9. Time responsive controller tor causing the 
repeated performance of a two-phase operation, 
comprising a constant speed; periodically operat 
ing motor, instrumentalities actuated thereby for 
performing one phase substantially concurrent 
ly with the running periods of said motor and ' 
the other phase substantially concurrently with 
the rest periods of said motor, the latter being 
in a holding circuit including a switch which 
operates responsive to rotation of said motor, 
closing in the'earily part of its period of rota 
tion, and opening at the end of said-period of 
rotation to stop the motor, said motor being 
also in a starting circuit including a normally 

‘ open delayed-opening switch the closing of which 
starts the motor, the delay in said switch being 
arranged to extend until the holding circuit 
switch closes, ‘a movable timer element. momen 
tarily closing said delayed-opening switch be 

- tween equal time intervals, the lengthy of which 
interval is greater than the period of rotation 
of said motor, and means for adiustably vary 
ing the length of the time intervals between ac 
tuations of said delayed-opening switch, with 
the length of the running period 01' said motor 
as a minimum limit, whereby the phase or oper- Y 
ation concurrent with the rest periods of the 
motor may be varied, the other phase of oper 
ation remaining constant. _ 
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