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3,089,994 
TMER APPARATUS WITH RAPO ADVANCE 

Paul H. Willians, Elmhurst, E., assignior to Controls 
Company of America, Schiller Park, E., a corporation 
of Delaware 

Fied Oct. 9, 1959, Ser. No. 845,55. 
A3 Cairies. (C. 338-443) 

This invention relates to timers of the type having high 
Speed advancing means to Totate the timer rapidly to a 
Starting point. A timer of this type is shown in copend 
ing Strathearn et al. application, Serial Number 799,780, 
filed March 16, 1959, now Patent No. 2,995, 143 issued 
August 8, 1961. 

In Strathearn et al. the functions available on the timer 
were increased by adding sub-interval switches to the timer 
drum drive system which switches are actuated during 
each step of movement (or interval) of the timer drum. 
When the drum is advanced at high speed to the starting 
point, the fast rotation of the drive system causes consid 
erable noise due to the continuous actuation of the sub 
interval Switches. The noise level is raised further by 
the Snapping of the follower of the step drive mechanism 
against the drive cam. 
An object of the present invention is to reduce the noise 

level of the timer as much as possible during high speed 
advance. This has been accomplished by providing 
means to drop out the slow speed drive cam on which 
the sub-interval Switch cams are mounted during high 
Speed advance which gives rise to a further problem of 
picking up the slow speed cam at the proper starting point. 
Means are therefore provided for properly orienting the 
slow speed drive cam during the high speed operation. 

Other objects and advantages will be pointed out in, 
or be apparent from, the specification and ciaims, as will 
obvious modifications of the single embodiment shown 
in the drawings in which: 

FiG. 1 is a front elevation, partly in section. 
FIG. 2 is taken on line 2-2 of FIG. 1 showing the 

drive mechanism. 
FIG. 3 is taken on line 3-3 of FIG. 1 showing the 

high speed can drive. 
FIG. 4 is taken on line 4-4 of FIG. 2 with the high 

speed motor disengaged. 
FIG. 5 is similar to FiG. 4 with the high speed motor 

engaged. 
FIG. 6 is a schematic wiring diagram of the present in 

vention. 
In the drawings, the timer is of the basic interval type 

wherein slow speed drive motor 10 drives cam 42 (FIG. 
2), fixed on shaft 4, in a counterclockwise direction to 
act on follower ió to rock link 8 in a clockwise direc 
tion about pivot 20 and against the bias of spring 22. 
During the clockwise rocking of the link, the toe 24 of 
verge 26 will ride up the sloping portion of the next 
rearward ratchet tooth on ratchet wheel 28 and shortly 
before the impulse is given to its lever, the toe will drop 
into the next notch on the ratchet wheel. When the 
follower reaches the drop portion 30 of the cam, the 
energy of spring 22 is released and the link rapidly rocks 
in a counterclockwise direction, driving the toe against 
the ratchet. Simultaneously with this action the verge 
will rock about pivot 32 in a counterclockwise direction 
to force heel 34 into a corresponding ratchet tooth, thus 
preventing overstepping. The ratchet wheel is secured 
to arbor 36 which is mounted to rotate between end 
plates 38, 40 and carries cams 42 which sequentially 
actuate function switches mounted on terminal boards 44. 

Sub-interval switches 52 are actuated by face cams 50 
which are integral with drive cam 2. In the Strathearn 
et al. patent, the drive cam is rotated one complete revo 
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2 
lution for each step of the timer drum and sequences the 
Sub-interval switches through a complete cycle. When 
the Strathearn cam is rotated at high speed to advance 
the timer drum rapidly to a starting point, the sub-interval 
Switches are also actuated rapidly, causing noise. The 
noise level is increased still further by the follower 
dropping off the high point of the cam after each revolu 
tion of the cam and Snapping against the low point of the 
Cal. 

In the present invention, a high speed disc 54 having 
gear teeth 56 on its outer periphery is mounted to rotate 
freely on a timer motor shaft 14 and is provided with 
elliptical cann 60 that acts on finger 62 on follower 16. 
When shaded pole motor 64 is energized, as shown in 
FIG. 5, rotor 66 will be pulled between shaded poles 68 
by Solenoid action and rotor clutch half 79 will engage 
pinion clutch half 72 and rotate pinion gear 74 which en 

This will rotate cam 60 and impulses will 
be delivered to the ratchet wheel on the arbor at a faster 
rate (generally in the neighborhood of six per second). 
The finger of the follower will ride on the slow drop 
portion of the cam thereby preventing any noise from 
the follower snapping thereagainst. When the shaded 
pole motor is de-energized, clutch spring 76 will immedi 
ately move the rotor back to the position shown in FIG. 
4, disengaging the clutch halves. Thus the inertia of the 
rotor is immediately removed from the high speed disc 
when the shaded pole motor is de-emergized and, hence, 
the inertia of the rotor will not tend to overdrive the 
timer past the desired point. It will be noted that when 
the high speed motor is energized by closing momentary 
Switch 77, the timing motor is de-energized by switch 75 
so that no motion is imparted to the low speed can and 
the high speed cam will idle on shaft 14. This effects 
a smooth delivery of high speed drive without actuating 
the sub-interval switches or allowing the follower to hit 
the low speed cam. The high speed motor will continue 
to drive cam 63 until the cam bank reaches the selected 
starting point and the high speed motor is deemergized by 
seeking system 73 as described in the Strathearn et al. 
patent. The timer motor will then be energized to drive 
the cam bank at timing speed. 

Referring now to other details of the device it can be 
seen that at the completion of a given time cycle the low 
speed cam disc will be stopped at any point in the sub 
interval switch sequence. In the present invention pinion 
gear 78 engages gear teeth 48 on the periphery of the 
disc so that on energization of the high speed motor the 
low speed cam disc will be rotated until the pinion gear 
engages broken out section 82 which stops rotation of 
the low speed cam because the pinion gear no longer en 
gages gear teeth 48. This arrangement prevents the con 
tinued rotation of the low speed disc during high speed 
advance and assures that the sub-interval cam disc is at 
the same starting point for the sub-interval switch se 
quence each time the timer drum is started. Orienting 
of the low speed disc by the pinion gear also aligns the 
low point of cam 2 with the follower so as not to inter 
fere with the follower during operation of the high speed 
cam. Since the low speed cam will be rotated momen 
tarily by shaded pole motor 64 after the timer motor 
has been de-energized, an over-running clutch is pro 
vided in the gear train which is similar to the arrangement 
described in Strathearn et al. By aligning the low 
speed disc at a starting point, a full sub-interval switch 
sequence will be available at the first interval. Without 
such an arrangement, the first interval may be lost in align 
ing the low speed cam disc at the start of a sub-interval 
sequence. When the timer motor is energized to start 
the program selected, the sub-interval disc will be ro 
tated into engagement with pinion gear 78. To prevent 
the possibility of the gear teeth on the disc jamming with 
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the pinion gear due to misalignment, undercut 84 is pro 
vided behind the first few teeth on the disc to allow a 
Small amount of fieXure to occur at the point of contact 
of the teeth so that the gear teeth can align themselves. 
Another improvement which was found necessary in 

using a separate elliptical cam to drive the follower was in 
the dogs 86 of the clutch. In the Strathearn et al. applica 
tion, the dogs were cut in a saw tooth fashion so that the 
clutch dogs would assist in dis-engaging the clutch halves 
if the spring did not separate them immediately. In the 
present invention, it was found that when finger 62 is 
coasting on the elliptical can due to the force of spring 22 
acting on the link 18 the finger would actually push the 
cam and cause clutch half 72 to rotate faster than the 
rotor. If saw tooth dogs were used on the clutch, the 
rotor of the shaded pole motor would be cammed outward 
each time clutch half 72 caught up with clutch half 70. 
To prevent this oscillation of the armature, the shape of 
the trailing edge of the dogs 86 was changed to a square 
configuration, so that the rotor would be driven momentar 
ily by clutch half 72 rather than being cammed outward. 

In operation when a particular program cycle is selected 
on an appliance, shaded pole motor 64 will be energized 
and due to the solenoid action of poles 63, the armature 
will be moved against the bias of spring 76 causing clutch 
half 78 to engage clutch half 72 and drive elliptical cam 
60 to cause the rapid rotation of the timer cam drum 
until the starting point for the Selected program is located. 
Simultaneously with the energization of the shaded pole 
motor, pinion gear 73 on armature shaft 83 will rotate 
the sub-interval cam disc until broken out section 32 is 
opposite the pinion gear. Since the pinion gear no longer 
engages the gear teeth on the disc it will not rotate and 
the sub-interval Switches will not be actuated. The 
timer will be advanced rapidly through the rotation of 
elliptical cam disc 60 by the shaded pole motor to position 
the timer at the selected starting point. When the cam 
drum on the timer has reached the starting point, the 
shaded pole motor will be de-energized and the clutch 
halves disengaged due to the bias of the clutch spring. 
The sub-interval cam disc will always be stopped at the 
same point due to the broken out section on the disc so 
that when the timer motor 10 is energized, it will start the 
disc at the beginning of an interval and drive the cam 
drum at timer speed through the selected cycle. The 
elliptical cam disc 60 will idle on the timer motor shaft 
during timing operation and will not rotate with the sub 
interval cam disc. If there is any tendency for the high 
speed disc to rotate with the shaft 4, the elliptical cam 
is so designed so that the high point of the elliptical can 
is higher than the high point of cam 12. When cam 12 
is driving the follower the elliptical cam cannot rotate 
under the follower and the force of the follower on the 
advancing stroke will push the elliptical cam out of the 
Way. 

Although but one embodiment of the present invention 
has been illustrated and described, it will be apparent to 
those skilled in the art that various changes and modifica 
tions may be made therein without departing from the 
spirit of the invention or from the scope of the appended 
claims. 

claim: 
1. A timer of the type having a switch operating cam. 

bank comprising, means for advancing the timer cam 
bank, slow speed cam means having a slow rise-fast drop 
contour for driving the advancing means at timing speed, 
high speed cam means having a slow rise-slow drop con 
tour for driving the advancing means driven by the slow 
speed cam means at a rate faster than timing speed, and 
means for driving the high speed cam, means independent 
ly of the low speed cam means. 

2. A timer of the type having a switch operating cam 
bank, means for advancing the cam bank in a step-by-step 
manner, slow speed cam means operably engaging the 
advancing means, timing motor means rotating the slow 
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A. 
speed can means to actuate the advancing means once for 
each revolution of the slow speed can means, high speed 
can means operably engaging the advancing means driven 
by the slow speed cam means, and high speed motor means 
driving the high speed cam means to actuate the advanc 
ing means at a speed faster than timing speed. 

3. A timer according to claim 2 wherein said high 
speed motor means operatively engages the slow speed 
can means for less than 360 degrees of rotation of the 
Slow speed cam means. 

4. A timer of the type having a Switch operating cam 
bank, a stepping drive mechanism for indexing the cam 
bank at intervals, first cam means for actuating the drive 
mechanism at spaced intervals, a plurality of sub-interval 
Switches operated by the first cam means, timing motor 
means rotating the first cam means at timing speed, sec 
ond can means for actuating the drive mechanism inde 
pendently of the first can means, high speed motor means 
for driving the Second can means at high speed, clutch 
means for disengaging the rapid motor means from the 
Second can means when deenergized, said rapid motor 
means operatively engaging the first cam means to rapidly 
rotate the first Cam means when the second cam means 
is being driven by the rapid motor means, means to dis 
engage the first cam means from the rapid motor means 
When the first can means has been rotated to the start 
of a Sequence for the sub-interval switches. 

5. A timer having a Switch operating cam bank, a 
Stepping drive mechanism to advance the cam bank at 
intervals, a first can for actuating the drive mechanism 
during timing operation, a second cam for actuating the 
drive mechanism during high speed operation, a timing 
notor for driving the first cam, and a high speed motor 
for driving the Second cam and operatively engaging the 
first can to position the first cam at a starting position 
when the second cam is driven by the high speed motor. 

6. A timer according to claim 5 including clutch means 
to disengage the high speed motor from the second cam 
during timer operation. 

7. The combination with a timer of the type having a 
Switch operating cam bank and a sub-interval cam disc, 
of means for driving the cam bank and the cam disc to a 
starting position comprising, a high speed can disc to 
rotate the can bank to a starting point, and a motor for 
driving the high speed cam disc at high speed to thereby 
rapidly advance the can bank to a starting position, said 
motor Operatively engaging the sub-interval cam disc 
to simultaneously rotate the sub-interval cam disc to a 
starting position. 

8. The combination of claim 7 including means on the 
Sub-interval cam dise to disengage the cam disc from the 
high speed motor at the starting position. 

9. A timer of the type having a switch operating cam 
bank, and a seeking circuit indicating starting points on 
the can bank, slow speed drive means for driving the cam 
bank at timing speed, a Sub-interval switch cam bank 
operated by the slow speed drive means and sequenced in 
each interval, high speed drive means for rotating the 
Switch operating cam bank to a starting point, and means 
for Orienting the Sub-interval Switch cam bank to a posi 
tion corresponding to a starting point for a sub-interval 
Switch Sequence So that on energization of slow speed 
drive means a full sub-interval switch sequence is avail 
able. 

10. A timer of the type having a switch operating cam 
bank, a stepping drive mechanism for indexing the cam 
bank at intervals, including a cam follower, first cam 
means engaging the follower to actuate the drive mecha 
nism at Spaced intervals, timing motor means rotating 
the first can means at timing speed, second cam means 
engaging the follower to actuate the drive mechanism at 
spaced intervals, and high speed motor means for driving 
the Second cam means at high speed, said high speed 
motor means being de-energized when the timing motor 
means is energized, and said second cam means including 
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means for preventing the second cam means from inter 
fering with the operation of the first cam means. 

11. A timer of the type having a switch operating cam 
bank comprising, means for indexing the cam bank at in 
tervals including a cam follower, first cam means engaging 
the follower to actuate the indexing means at spaced 
intervals and having gear teeth on its outer periphery, 
timing motor means to rotate the first cam at timing speed, 
Second can means engaging the follower to actuate the 
indexing means at Spaced intervals and having gear teeth 
on its outer periphery, high speed motor means operative 
ly engaging the gear teeth on the first and second cams 
to simultaneously advance the first cam and the can bank 
to starting positions, said timing motor being de-energized 
when the high speed motor is energized, a broken-out 
section on the periphery of the first cam to disengage the 
gear teeth from the high speed drive means, said high 
speed motor means being de-energized when the timing 
motor is energized, and means on the periphery of the 
first cam disc for preventing jamming between the gear 
teeth and the high speed motor means. 

12. A timer comprising, a timing cam adapted for step 
by-step advancement, switches operated by the timing cam 
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to effect a sequence of operations, a timing device adapted 
for rotation during the intervals between steps of the tim 
ing cam and including switch means operated thereby, 
motor means for advancing the timing cam rapidly 
through a plurality of steps, and means operable during 
the rapid advance of the timing cam to position the timing 
device at a predetermined starting point insuring proper 
relationship between the timing cam and the timing device. 

13. A timer having a switch operating cam, function 
switches operated by the cam, means for periodically 
advancing the switch operating cam to sequentially actuate 
the Switches at timed intervais, Said advancing means in 
cluding a sub-interval timing device driven during each 
interval of the switch operating carn, means for advancing 
the switch operating cam at high speed and means oper 
able during said high speed advance to position the sub 
interval timing device at its point of origin. 
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