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... This invention relates generally to timing devices. 
The primary object of the invention is to provide a 

repeat cycle timer capable of giving an accurate short 
control cycle at infrequent intervals. 
A further object is the provision of a timer which is 

driven through a cycle by a timer motor, and then disen 
gaged from the timer motor so that a new cycle is delayed 
even though the timer motor continues to operate. 

Other objects will appear from the following descrip 
tion and appended claims. 

For a full description of the invention, reference is 
made to the accompanying drawings, in which: 

Figure 1 illustrates schematically one form of the in 
vention, and 

Figure 2 is a view taken from line 2-2 of Figure 1. 
Referring to Figure 1, reference character 1 indicates 

a timer motor unit which drives a pinion 2. This pinion 
drives a gear 3 which is carried by a cam shaft 4 which 
is freely supported in bearings in plates 5 and 6 (Fig. 2). 
This cam shaft carries a cam 7 upon which rides a cam 
follower 8, which is pivoted at 9, and operates a switch 
generally indicated as 10. 
The switch 10 for illustrative purposes is shown as in 

cluding cantilever spring blades 11, 12 and 13, sets of 
contacts 14, 15 and 16, and a spacer 17 between blades 
12 and 13. 
The pinion 2 also drives a gear train consisting of gears 

18, 19, 20 and 21. The final gear 21 is rigidly supported 
on a shaft 22 which is freely supported between plates 5 
and 6 (Fig. 2). Preferably a friction clutch is provided 
between gear 20 and its pinion 23, so that gear 21 may be 
turned manually by shaft 22. 
The final gear 21 overlaps the gear 3, and causes a 

rearwardly extending pin 24 adapted to engage a for 
wardly extending pin 25 on gear 3. The gear 3 is also 
formed with a segment 26 in which the gear teeth have 
been omited. 

Operation 
The parts are shown in the position assumed at the end 

of a cycle. The pinion has driven the gear 3 in a clock 
wise direction to the point where the teeth have disen 
gaged, so that gear 3 and cam 7 are now stationary even 
though pinion 2 continues to rotate. The cam follower 
8 is now on the top level of cam 7, and has closed switch 
contacts 11 and opened contacts 15 and 16. 
The gear 21 is now being driven in a counterclockwise 

direction and eventually the pin 24 on this gear will come 
behind the pin 25 on gear 3, causing clockwise rotation 
of gear 3 and cam 7. This action will continue until 
the sloping portion 26 of cam 7 passes under the cam 
follower. At this time, the biasing action of spring switch 
blade 11 on the cam follower will cause the cam 7 and 
gear 3 to advance clockwise with snap action, thus operat 
ing the switch 10 and bringing the first tooth of the gear 
3 into engagement with the pinion. 
The sloping portion 27 of the cam, and the engaging 

portion 28 of the cam follower are proportioned relative 
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to the first tooth of gear 3, to cause travel of this tooth 
far enough into the pinion as to be picked up by the 
pinion. In other words, this tooth is "fed” into the pinion 
far enough so that a tooth on the pinion comes in behind 
this first tooth and thus starts driving the gear. 
The gear and cam now make a partial revolution in a 

clockwise direction. The first action of the cam on the 
follower is to close contacts 14 and open contacts 15. 
Later on in the cycle, the cam follower is raised more for 
opening contacts 16. Later the segment of omitted teeth 
26 returns to the pinion thus causing the gear 3 and cam 
7 to stop. The segment 26 is made wide enough so that 
gear 3 stops before pin 25 of the high speed gear 3 catches 
up with the pin 24 on the slow speed gear 2. 
The shaft 22 may be used for rotating gear 21 inde 

pendently of the timer motor 1. When this arrangement 
is used, it is recommended that pins 24 and 25 be arranged 
so that they cannot drive gear 3 far enough to re-engage 
the teeth. Thus, pins 24 and 25 should disengage be 
fore this happens, leaving it up to the cam follower to 
advance the can and gear into engagemeitt. 
In some cases in which the drive pinion is operating at 

relatively high speed, or is mounted in precision bearings, 
it is necessary to provide a strain relief between the 
pinion and gear to prevent possible jamming on engage 

In the present embodiment of the invention, this 
is accomplished by an elongated bearing hole 28 in back 
plate 5 through which shaft 4 extends. The cam follower 
8 biases the cam downwardly, which in turn presses the 
gear 3 downwardly, toward the pinion 2. If the first 
tooth on gear 3 strikes a tooth on the pinion with a 
wedging action, the tooth on the pinion displaces the gear 
far enough to pass under. This displacement is permitted 
by the enlarged bearing hole. 
From the foregoing, it will be apparent that the present 

invention provides a simple and positive cycling timer for 
obtaining extremely short and accurate cycles at times 
spaced far apart. This is achieved by the combination of 
a high speed cam which is stopped when its work is done, 
and restarted when the next cycle is desired. 
While a preferred embodiment of the invention is dis 

closed, it will be apparent that many modifications can be 
made without departing from the spirit and scope of the 
invention as expressed in the following claims. 

I claim: 
1. In a timing device, a pinion, a timing motor for 

rotating said pinion, a gear arranged to mesh with said 
pinion for being driven thereby, said gear having a seg 
ment without teeth so that the gear disengages from the 
pinion at a predetermined point causing the gear to stop, 
means for advancing the gear from said point through 
said segment to cause re-engagement of the gear with 
said pinion, and spring loaded means for pressing said 
gear into engagement with said pinion until a tooth on 
the pinion is behind a tooth of the gear, so that the 
pinion resumes driving the gear. 

2. In a timing device, a pinion, a timing motor for 
rotating said pinion, a gear arranged to mesh with said 
pinion for being driven thereby, said gear having a seg 
ment without teeth so that the gear disengages from the 
pinion at a predetermined point causing the gear to stop, 
means for advancing the gear from said point through 
said segment to cause re-engagement of the gear with 
said pinion, spring loaded means for pressing said gear 
into engagement with said pinion until a tooth on the 
pinion is behind a tooth of the gear, so that the pinion 
resumes driving the gear, and strain relief means be 
tween said gear and pinion for allowing an increased dis 
tance between centers thereof to prevent jamming of the 
gear and pinion on re-engagement. 

3. In a timing device, a pinion, a timing motor for 
rotating said pinion, a gear arranged to mesh with said 
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pinion for being driven thereby, said gear having a seg 
ment without teeth so that the gear disengages from the 
pinion at a predetermined point causing the gear to stop, 
means for advancing the gear from said point through 
said segment to cause re-engagement of the gear with said 
pinion, spring loaded means for pressing said gear into 
engagement with said pinion until a tooth on the pinion 
is behind a tooth of the gear, so that the pinion resumes 
driving the gear, and strain relief means between said 
gear and pinion for allowing an increased distance be 
tween centers thereof to prevent jamming of the gear 
and pinion on re-engagement. 

4. In a timing device, a cam, a gear for rotating said 
cam, a pinion for driving said gear, a timing motor for 
rotating the pinion, a cam follower biased against said 
cam, said gear having a segment without teeth so that the 
gear disengages from the pinion at a predetermined point 
causing the gear and cam to stop, means for advancing 
the gear from said point for restarting the gear, said 
cam and follower being constructed and arranged to 
cause rotation of the gear and press the gear into en 
gagement with the pinion until a tooth on the pinion is 
behind a tooth on the gear, so that the pinion resumes 
driving the gear. - . . . . . . . - - - - 

5. In a timing device, a cam, a gear for rotating said 
cam, a pinion for driving said gear, a timing motor for 
rotating the pinion, a cam follower biased against said 
cam, said gear having a segment without teeth so that the 
gear disengages from the pinion at a predetermined point 
causing the gear and cam to stop, means for advancing 
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the gear from said point for restarting the gear, said 
cam and follower being constructed and arranged to 
cause rotation of the gear and press the gear into en 
gagement with the pinion until a tooth on the pinion is 
behind a tooth on the gear, so that the pinion resumes 
driving the gear, and strain relief means between said 
gear and pinion for allowing an increased distance be 
tween centers thereof to prevent jamming of the gear 
and pinion on re-engagement. 

6. In a timing device, a switch, a cam, a cam fol 
lower arranged to ride said cam and operate said switch, 
a gear for rotating said cam, a pinion for driving said 
gear, a timer motor, driving said pinion, said gear having 
a segment without teeth so that the gear disengages the 
pinion at a predetermined point causing the gear and 
cam to stop, means for advancing the gear from said 
point, for restarting the gear, said cam and follower 
being constructed and arranged to cause rotation of the 
gear and press the gear into engagement with the pinion 
until a tooth on the pinion is behind a tooth on the gear, 
so that the pinion resumes driving the gear. 
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