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The invention relates to a functionally and structurally 
improved and simplified timer that will repeat a selected 
time cycle, each cycle comprising an interval during 
which one or more switches are closed and a second, 
shorter interval during which the switch or switches are 
open. A second set of Switches may be arranged to 
operate in the reverse order. 
The invention is believed to be novel in that the load 

controlling and timer motor controlling switch is moved 
between a fixed and an adjustable stop. 
Another novel feature of the invention is its self-adjust 

ing reset spring: as the timing interval is lengthened and 
the distance the switch must travel during reset is in 
creased, the reset spring is wound tighter and its initial 
torque is thereby increased. The increased torque re 
turns the Switch at a faster rate at the longer time settings. 
Thus, reset time tends to be constant over a range of 
timing intervals. For shorter intervals the initial torque 
of the reset spring is lowered; for longer intervals the ini 
tial torque of the reset spring is increased. The charac 
teristics of the spring can be chosen so that the variation 
in the initial torque will cause the reset time to be ap 
proximately constant for any selected time setting. 

In a modified form of the invention, the outer end of 
the reset spring is fixed. As the distance the switch must 
travel during reset is increased with an increased setting 
on the dial, the spring torque is greater at the end of a 
short reset interval than at the end of a long reset interval. 
This tends to make the duration of the reset interval 
proportional to the timed interval. The spring tension 
is identical at the beginning of all reset intervals, regard 
less of timing duration, but at the end of a long distance 
reset interval the spring is unwound more and the tension 
is less. The average reset torque decreases as the timed 
interval (and the reset distance) increases; thus causing 
the reset time to be greater when the timed interval is 
greater. If the Spring characteristics are properly 
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Selected the reset interval will be proportional to the timed . interval. 
The preferred form of the invention employs the in 

creasing torque feature. As the timer is set to time a 
longer interval and the distance the switch travels during 
reset is necessarily increased, the torque of the reset 
spring is also increased. When the timer is set to time a 
shorter interval, thereby decreasing the distance the 
switch travels during both the timing interval and the 
reset interval, the torque of the reset spring is also de 
creased. This tends to make the reset interval constant 
for various settings of the timer dial. Spring tension is 
always the same at the end of the reset rotation, regard 
less of timer dial setting. 
The modified form of the invention employs the pro 

portional timing feature. That is, the duration of the 
reset interval is proportional to the duration of the timed 
interval at all settings of the timer dial. At the beginning 
of the reset interval the torque of the reset spring is 
always the same, regardless of timer dial setting. 
The invention greatly simplifies presently known appa 
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2 
ratus by providing an instantaneous make and break 
switch in the circuits established or broken at the end of 
each timing interval, No external relay is required to 
boost the capacity of the timer contacts. In many 
timers, the time determining element moves at a fixed 
rate of speed over a fixed path and makes or breaks con 
tacts at each end of the path. The present invention 
rotates a snap acting switch over an adjustable path; at 
the ends of the path the switch is actuated to provide 
rapid opening or closing of the circuit. Thus, arcing is 
not a problem. 
Known timing devices usually employ cams, cam foll 

lowers, and electric contacts to control a load device and 
the timer motor. The invention eliminates the cams and 
cam followers and utilizes a snap acting switch to control 
the external load device and the timer motor. 
Known timers also employ a solenoid operated clutch 

mechanism to disengage the camshaft from the motor 
during reset as the motor has inertia that would prevent 
rapid reset if it were left engaged during reset. The 
present invention eliminates the solenoid and employs a 
simple clutch built into the standard motor. 
The switching arrangement used in the invention is 

superior to known arrangements in its foolproof opera 
tion. The switch is of the reset type and is actuated at 
the end of its travel in either direction and remains in that 
condition until it is carried to the other operating point 
where it is again actuated. During travel in either direc 
tion there is nothing to cause it to switch accidentally. 
Another desirable feature of the timer is that it may 

be reset during any portion of its timing cycle by momen 
tarily opening the circuit to the motor. The timer resets 
itself and starts timing a fully timed interval as soon as 
power is restored. This feature is important when the 
device controlled by the timer must not be energized 
until a full interval has elapsed after power is restored 
after a power failure. 
The timer switch may be connected to transmit a short 

pulse at the end of the timed interval. The duration of 
the short pulse is in one embodiment Substantially con 
stant for various timer settings and in another embodi 
ment is proportional to the timed interval. In either 
form it corresponds to the full time required for the de 
vice to reset. The differences in resetting time are ob 
tained in the first form by winding the reset spring tighter 
for the longer timing cycles, and in the second form by 
anchoring the reset spring to a fixed support. 
The short pulse occurring at timed intervals is useful 

in a large number of timer applications. One application 
of the invention is in conjunction with a photographic 
slide changer projector in which the viewing interval is 
timed by the timer. At the end of the viewing interval 
the timer energizes the slide changer solenoid injecting a 
new slide and ejecting the viewed slide. The invention 
will be illustrated with respect to this use but is by no 
means restricted to this usage. 
The invention will be described with the aid of the 

accompanying drawings in which 
Figure 1 shows the invention, diagrammatically, in perspective. 
Figure 1A shows one portion of the invention in a 

second form. 
Figure 2 is a section taken along line 2-2 in Fig 

lure 1. 
Figure 3 is a section taken along line 3-3 in Figure 1. 
Figure 4 shows the timer circuit during the timing 

interval. 
Figure 5 shows the timer circuit during the resetting 

interval. 
Figure 6 is a diagram showing the timer circuit and 

a slide changer. 
In the drawings, a synchronous motor 1 drives a pinion 
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2 through reducing gears (not shown) in gear box 3 
which forms a part of motor housing 4. A unidirec 
tional clutch arrangement 5 (not shown) is built into the 
gear-box 3 and permits the motor to drive the main 
timer shaft 7 through the gear 6 keyed thereto. Shaft 
7 cannot rotate the motor in the reverse direction be 
cause of the one-way clutch 5. - - - - - - 

As the motor 1 drives the main timer shaft 7 in a 
counter clockwise direction, as viewed from the dial 
13, the reset spring 6 is wound tighter. The inner end 
of spring 10 is anchored to shaft 7 and the outer end 11 
of spring 10 is attached to movable stop 12. When 
power is removed from motor 1 reset spring 10 will 
rotate shaft 7 in a clockwise direction. 
Main timer shaft 7 is thus driven in one direction at 

a slow rate of speed determined by the speed of mo" 
tor 1, gear reduction 3, and the size of pinion 2 and 
reducing gear 6. Shaft 7 is driven in the opposite di 
rection at a higher rate of speed determined by reset 
spring 0 and the friction and inertia of the rotating 
parts. - 

Affixed to timer shaft 7 is an L-shaped bracket 15 to 
which a snap acting switch 6 is affixed. As shaft 7 
oscillates it carries with it bracket 15 and switch 16. 
Switch 16 is of the reset type and has an actuator 17 
having both ends 7, 17' exposed. As the switch is 
rotated in either direction it moves until the ends. 17, 
17' of its actuator come in contact alternately with a 
fixed stop 8 or the movable stop 2. Gradual move 
ment of actuator i7 causes additional stressing of the 
prestressed member within the switch 9 until the contacts 
snap into the reverse position. They remain in this posi 
tion until actuated to the other position. - 
The time it takes motor i to rotate switch 6 from the 

movable stop 12 to the fixed stop 8 determines one peri 
od of the cycle; the time it takes reset spring 10 to return 
'switch 16 from fixed stop 18 to movable stop 12 deter 
mines the second period of the cycle. The second period 
can be made almost constant regardless of the duration 
of the first period of the cycle because movable stop 2 
winds reset spring 6 tighter as the settable timing period 
is increased. The additional torque of reset spring 10 
resets switch 6 over a greater arc in approximately the 
same interval of time. When the first portion of the 
cycle is adjusted to be of short duration, movable stop 
2 partially unwinds reset spring (); the decreased torque 

resets switch 36 in approximately the same interval. 
In a second form of the invention shown in Figure 1A 

the outer end of spring 10 may be affixed to a post. 19 
permanently attached to a frame member. The torque 
of reset spring 10 thus does not vary as the interval is 
changed. The reset interval is thus substantially propor 
tional to the settable interval. - 
The duration of the one period is preset by turning 

knob 8 to the graduation marked on dial 13 correspond 
ing to the desired interval. 
The dial 13 is calibrated in units of time corresponding 

to “on” time, and is linear. Various motor speeds are 
available to give a range of timing limits. 
The timer is made to time repetitively by connecting 

motor to a power source Li, L2 through the timer's 
own switch contacts, as shown in Figure 4. One line 
from the power source L2 is connected to the common 
terminal C of the timer switch 16. One motor lead 
2 is connected to the normally closed contact terminal 
NC of the timer switch. The remaining motor lead 19 
is connected to the Li line of the power source. A cir 
cuit to the motor is thus established. The timed interval 
ensues while motor 1. rotates switch 16 counter clockwise 
until actuator i7' is brought up against fixed stop 18, 
Figure 1. The travel of actuator 17 stops but switch 
16 continues in a CCW direction until the snap action 
of the switch opens the circuit between contact ter 
minals C and NC, as shown in Figure 5. Motor 1 is 
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switch 16 in a CW direction. During this resetting in 
terval power flows out on the normally open contact 
terminal NO to the load. 
The resetting interval ensues while reset Spring 10 

rotates switch 6 in a CW direction until actuator end 
17' is stopped by movable stop 2 and Switch 6 con 
tinues until the snap action of the switch opens the load 
circuit and closes the motor circuit. The motor turns 
shaft 7 and switch 16 in a CCW direction and the cycle 
is repeated until power is removed. 
The invention is illustrated in Figure 6 in conjunction 

with a photographic slide changer. As explained above 
one power line L2 is connected to the common switch 
terminal C. Motor lead 24 is connected to the normally 
closed contact terminal NC and receives power through 
the common contact arm from terminal C and line L2. 
A momentary type pushbutton switch 20 is connected 
in line 21 so that the circuit may be broken momentarily. 
Motor lead 19 is connected to line Li. - 
The slide changer shown in Figure 6 consists of a 

solenoid coil 22, a plunger 23, a return spring 24, a biased 
finger 25, a new slide 27 and a viewed slide 28. The 
solenoid coil 22 is connected as a load between the nor 
mally open contact NO and line L1. When power is ap 
plied at La, L2, the motor is energized and timing com 
mences. When motor 1 has moved switch 16 to fixed 
stop 18 and caused actuator 7 to be depressed, the ac 
tion of switch 16 snaps the movable arm and contact into 
contact with the normally open contact NO. Power 
now fows from L2, through the movable arm and con 
tact C, through normally open contact NO, and through 
the load device 22 to the LE terminal. 

Power flows in this external load circuit while the 
timer is resetting. Normally, the resetting interval is in 
the order of one second or less. During this time power 
energizes coil 22 of the slide changer causing the re 
placement of the viewed slide 28 with a new slide 27. 
When the switch 16 has been rotated by reset spring 

10 sufficiently to permit actuator 17' to be depressed 
against movable stop 2, the snap action of the switch 
16 changes the position of the movable arm and contact 
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to that shown in Figure 6. The external load circuit 
is deemergized and the magnetic attraction of coil 22 for 
plunger 23 decays allowing spring 24 to draw plunger 
23 to the left thereby releasing finger 25 for movement 
of another slide when solenoid 22 is again energized. 
The movable arm and contact closes the NC circuit to 
motor 1 starting another timed interval. 
The duration of the timed interval is readily adjusted 

by rotation of knob. 8 over calibrated dial 13. Knob 
8 is keyed to the short shaft 26 to which movable bracket 
and stop 12 are affixed. Setting may be made either 
while the timer, is deenergized, timing, or resetting. Dial 
shaft 26 may be rotated independently of timing shaft 7. 
Dial shaft 26 is kept from rotating under action of the 
timer through friction washers 29, one washer being 
fixed against rotation. 
The manually operated switch 20 provided in the motor 

control circuit 21 is normally closed and has no effect 
on timing. When switch 20 is opened, however, it re 
moves L2 power from the motor 1, permitting the reset 
spring 10 to reset the timer to zero. Timing does not 
start again until the switch 20 is closed supplying L2 
power to the motor. The switch 16 is not affected by 
this operation and the duration of the timed interval is 
increased. - 

In the application of the timer shown in Figure 6 the 
viewing time is set on the dial 3; at the end of each 
viewing interval an electric pulse of short duration is 
sent to the slide changer solenoid 22. The operation 
of the solenoid ejects the viewed slide 28 and injects a 
new slide 27. If additional viewing is desired, a momen 
tary depression of switch 20 causes the timer to reset to 
Zero. A full viewing interval will transpire before the 

thus: deenergized and reset spring 10 quickly rotates is solenoid 22 is again energized by the timer. The switch 
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16 is not reset when the timer motor is deenergized be 
cause the switch 16 must be driven against the fixed 
stop 18 in order to be reset. Otherwise, a pulse would 
occur when switch 20 is again closed and the slide would be ejected. 
One novel feature of the interrupter is lack of a cam. 

The time setting is made from the front with the twist of 
a knob 8. Attached to the dial shaft 26 is the movable 
stop 12 whose angular displacement determines the time 
setting. Since timing is at a uniform rate, the scale of 
time setting shown on dial 13 is linear throughout its 
entire range. 
Another novel feature of the invention is the movable 

switch 16. Rather than move a cam into the switch 16 
as is general practice, the switch 16 is moved between 
stops. This is accomplished by affixing the snap-action 
switch device 16 to the timer shaft 7 and rotating it be 
tween stops 12 and 18. The actuator 17 is thereby moved 
between its two limiting positions 17, 17'. As the switch 
16 oscillates between stops 12 and 18 it controls the elec 
tric load 22 in the manner desired. During its timed rota 
tion it energizes the timing motor 1 and may energize 
an external electric circuit NC. Connection between the 
moving switch and a terminal block (not shown) is made. 
with flexible leads. 

Another novel feature of the invention is the constant 
or variable torque reset spring which permits the choice 
of a second timed portion of the cycle either proportional 
to the first or substantially constant. 

claim: 
1. A repeat cycle timer, including a snap acting switch 

actuable into either a conducting condition or a non 
conducting condition, a timing motor energized through 
said switch when said switch is in said conducting condi 
tion and adapted to move said switch over a path of finite, 
adjustable length, a first stop located in the path of said 
switch and adapted to actuate said switch and thereby 
cause it to change its condition from one stable condition 
to another stable condition, a second stop located in the 
path of said switch and adapted to also actuate said switch 
and thereby cause it to change its condition from said 
other condition to said one condition, one of said stops 
movable to lengthen or shorten said path, said timing 
motor adapted to move said switch over said path in 
one direction, a prestressed return spring adapted to move 
said switch over said path in a return direction, said re 
turn spring connected to the adjustable one of said stops 
and adapted to be increasingly prestressed when said 
path is lengthened and to reduce the prestress of said 
spring when said path is shortened to thereby maintain 
the return time of said switch substantially constant. 

2. In a repeat cycle timer, in combination, a resettable 
snap acting switch adapted to be oscillated over an adjust 
able length path, stops defining each end of the path, 
the snap switch reset from a conducting condition to a 
non-conducting condition at one end of said path and 
from a non-conducting condition to a conducting condi 
tion at the other end of said path, a timer motor energized 
through said switch and adapted to drive said switch at 
a timed rate when said switch is conducting, a reset 
spring adapted to drive said switch in a reverse direction 
when said switch is non-conducting and said motor is 
deenergized, said reset spring changeable as to tension as 
the length of said reset path is adjusted and a load circuit 
also controlled and timed by said switch. 

3. A repetitive cycle timer having, in combination, a 
snap switch, said switch having an actuator projecting 
from two opposite sides of said Switch, a shaft supporting 
said switch and adapted to rotate said switch through an 
arc, an adjustable abutment engaged by said switch actu 
ator limiting rotation of said switch in one direction, a 
stop engaged by said switch actuator limiting rotation 
of said switch in the opposite direction, an electric cir 
cuit closed when said switch actuator engages said adjust 
able abutment, a synchronous motor energized through 
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6 
said circuit, a speed reducer and a unidirectional clutch 
between said motor and said shaft adapted to drive said 
shaft at a uniform rate of speed in one direction, a reset 
spring having one end affixed to said shaft and another 
end affixed to said adjustable abutment and adapted to 
rotate said shaft in the reverse direction after said switch 
actuator engages said stop and opens said circuit, said 
switch alternately rotated by said motor and then by 
said reset spring into contact alternately with said stop 
and then with said adjustable abutment, this cycling. re 
peated until power is removed, the duration of the reset 
time remaining substantially constant for various settings 
of said adjustable abutment, and a load circuit connected 
through said switch and controlled thereby. 

4. In a cycle timer as in claim 3, an external circuit 
energized through said switch during its entire reset 
interval. 

5. In a cycle timer as in claim 3, an external circuit 
energized through said switch during its entire motor 
driven interval. 

6. In a repeat cycle timer, a plurality of spaced apart 
frame members, a unidirectional motor and reduction 
gear box mounted external to one frame member, a drive 
pinion mounted between the frame members and rotated 
by said motor and gearing, a unidirectional clutch be 
tween said gearing and said pinion, a drive shaft journaled 
in one of said frame members, a gear affixed to said shaft 
and meshing with said pinion, a reset spring coiled about 
said shaft and having its internal end affixed to said 
shaft, a presettable rotatable bracket member frictionally 
journaled in one other of said frame members in axial 
alignment with said shaft and having one end adapted 
to hold the external end of said spring and upon rotation 
of said bracket member in one direction to stress said 
Spring additionally, a second bracket member affixed to 
said shaft and having at least one flat surface, a reset 
type snap acting switch affixed to said flat surface, said 
Swtich adapted to be rotated by said shaft in a plane 
normal to the axis of said shaft, said switch having a 
two ended actuator, one end of said actuator movable 
against said presettable bracket and the other end of said 
actuator movable against a fixed stop, a fixed stop 
attached to one of said frame members, an electric cir 
cuit including a source of power and said switch and said 
motor and adapted in one condition of said switch to ener 
gize said motor to thereby rotate said shaft and said 
switch at a constant speed between said presettable 
bracket and said fixed stop, and in another condition of 
Said Switch to deemergize said motor and to permit said 
reset spring to rotate said switch between said fixed stop 
and said presettable bracket, the condition of said switch 
reversed when said actuator strikes said presettable brack 
et and again reversed when said actuator strikes said 
fixed stop, the time of travel between said fixed stop and 
Said presettable bracket being substantially constant for 
all settings of said presettable bracket, and a load circuit 
through said switch energized during the entire time said 
Switch travels between said fixed stop and said presettable 
bracket. 

7. A cycle timer providing successive time cycles each 
of which comprises an adjustable interval and a substan 
tially fixed reset interval, having in combination, a mov 
able interval determining element, a fixed stop for said 
interval determining element, an adjustable stop, electric 
notor driven means to move said element at a fixed speed 
from Said adjustable stop to said fixed stop the time re 
quired determining the adjustable interval, means placing 
current on said motor when said element reaches said 
adjustable stop and taking off the current when said ele 
ment reaches said fixed stop, a prestressed coil spring hav 
ing one end attached to said element for returning said 
element from said fixed stop to said adjustable stop, 
means connected to the other end of said spring to in 
crease the prestress as the movable stop is rotated to 
increase said adjustable interval to thereby increase the 
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speed of return travel of said element as the distance be 
tween the stops is increased to thereby maintain the reset 
interval substantially constant. - 

8. In a cycle timer as in claim 3, said adjustable abut 
ment rotatable about said shaft to lengthen or shorten 
the path traveled by said switch to thereby proportionally 
increase or decrease the duration of the portion of the 
cycle timed by said motor driving said switch. 

9. In a cycle timer as in claim 3, a time cancelling 
circuit comprising a manually operable switch connected 
in circuit with said motor and adapted when opened dur 
ing the time that said motor is energized to deemergize 
said motor and permit said reset spring to return said 
first named switch to said adjustable abutment without 
altering the condition of said first named switch, said 
manually operable switch when reclosed adapted to re 
energize said motor to permit said motor to drive said 
first named switch the full length of its path and thus time 
a full interval. 

10. A timer, including in combination, a resettable 
double throw snap acting switch structure having an actu 
ator for urging the electric switch therein into two differ 
ent conditions, a support, a unidirectional synchronous 
motor mounted on said support and having reduction 
gearing and a unidirectional clutch and an output pinion, 
a shaft journaled to said support and having a driven gear 
in mesh with said pinion and providing a support for 
said switch, a reset spring coiled about said shaft and 
having one end affixed to said shaft, a fixed stop attached 
to said support and having one portion in the path of 
said actuator on said switch when said switch is rotated 
by said motor, an adjustable stop frictionally attached 
to said support and having one portion movable into the 
path of said actuator on said switch, a second portion of 
said adjustable stop adapted to retain the outer end of 
said reset spring and to wind said spring additionally as 
said adjustable bracket is moved to lengthen the path of 
said switch and to unwind said spring as said adjustable 
bracket is moved to shorten the path of said switch, the 
reset time of said switch thereby maintained substantially 
constant regardless of length of path of said switch. 

11. In a repeat cycle timer adapted to time a settable 
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interval and a reset interval substantially proportional 
thereto, in combination, a reset type snap action switch 
adapted to be oscillated over an adjustable length path, 
stops defining each end of the path, the length of said 
path proportional to the duration of the settable interval, 
said snap switch reset from a conducting to a non-conduct 
ing condition at one end of the path and from a non 
conducting to a conducting condition at the other end 
of the path, a timer motor energized through said switch 
and connected to drive said switch at a timed rate 
from one to the other of said stops when said switch is 
conducting, a reset spring initially stressed to drive said 
Switch in a reverse direction when said switch is non 
conducting and said motor is deenergized, said reset spring 
prestress increased as said motor drives said switch over 
its path, and a load circuit controlled and timed by said 
switch. - 

12. In a repeat cycle timer, in combination, a reset 
table Snap acting switch adapted to be oscillated over an 
adjustable length path, stops defining each end of the 
path, the Snap Switch reset from a conducting condition 
to a non-conducting condition at one end of said path 
and from a non-conducting condition to a conducting con 
.dition at the other end of said path, a timer motor en 
ergized through said switch and adapted to drive said 
Switch along said path at a timed rate when said switch 
is conducting, a reset spring adapted to drive said switch 
in a reverse direction when said switch is non-conducting 
and said motor is deenergized, said reset spring adapted to 
be adjusted as to tension as the length of said reset path 
is adjusted, and a load circuit also controlled and timed 
by said switch. 
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