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poration of Delaware 

Filed Aug. 9, 1962, Ser. No. 215,892 
6 Claims. (C. 74-54) 

This invention relates to a simple timer of the type 
generally employed to give a constantly repeating program, 
Timers of this type are frequently used in appliances and 
the like and the present timer is designed to control the 
defrost action of a refrigeration system, usually a hot gas 
defrost system requiring but a short period of time in 
which to effect the defrost action. 
By reason of the environment in which the timer is 

to be used and the class of goods upon which the timer 
is to be used such a timer must be capable of manufacture 
at low cost. The appliance manufacturer is not always 
certain just what frequency of defrosting action will be 
required since this is dependent upon the ambient condi 
tions surrounding the appliance. Prior to the present 
invention the manufacturer utilized a cam actuated timer 
mechanism which provided a given frequency of defrost 
action dependent upon the configuration of the cam. 
If greater or lesser frequency was required by the ultimate 
installation then the manufacturer replaced the cam in 
the timer to give the desired result. The manufacturer 
generally did not know of the failure of the original cam 
to meet the ambient conditions until receiving a customer 
complaint which, while able to be remedied, is not good 
customer relations. Furthermore, the remedy required 
a visit of a service man and reduced the earnings of the 
manufacturer. 
The principal object of this invention is to provide 

a simple timer which can be manufactured at very low 
cost and which can be adjusted in the field by the user 
to change the frequency of actuation. 

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

FIG. 1 is a front elevation of the timer; 
FIG. 2 is a bottom view of the timer; 
FIG. 3 is an enlarged fragmentary section taken as 

indicated by line 3-3 on FIG. 1; 
FIGS. 4 and 5 are piece part drawings of the two discs 

which comprise the stop and which are relatively movable 
to determine the frequency of switch actuation; 

FIG. 6 shows the two discs comprising the stop posi 
tioned to give one switch actuation and one revolution 
of the pulsing cam which appears at the right in FIG. 1; 

FIG. 7 is comparable to FIG. 6 but gives two actuations 
per cycle; w 

FIG. 8 shows the parts positioned to give three pulses 
per cycle; and 

FIG. 9 shows the parts positioned to give six pulses 
per cycle. 

Shaft 10 projecting from housing 12 is, in the illustrated 
embodiment, designed to rotate one revolution in 15 
minutes and is driven by an electric motor and reduction 
gearing which are not shown. The shaft carries a pulse 
cam 14 and a pinion gear 16 which drives idler 18 to 
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rotate gear 20 mounted on hub 22 rotatably mounted on 
stub-shaft 24. The gear train from shaft 10 to hub 22 
provides a six to one reduction so that the hub rotates 
one complete revolution every 90 minutes. A stop 26 
also rotates with the hub 22 and this stop cooperates with 
pulse cam 14 to determine the frequency of actuation 
of the switch contained in switch housing 28 mounted 
on the front of the mounting plate 12. The Switch is 
actuated by plunger 30 through the medium of lever 
32 pivoted at 34 and having its free end formed to serve 
as a cam follower riding on the periphery of pulse cam 
14. In the position shown in FIG. 1 slight continued 
rotation of pulse cam 14 will allow the follower to drop 
into notch 36. The usual switch construction biases the 
plunger 30 outwardly but for illustration purposes an 
additional spring 38 is shown biasing lever 32 so that it 
is clear that the follower end 40 will follow the peripheral 
configuration of the pulse cam 14. If the follower drops 
into the notch 36 it will be apparent that continued rota 
tion of the cam 14 will occasion the inclined surface 42 
acting against the follower to lift the follower back to 
its original position and trip the switch to its normal 
position. 
The switch lever 32 is provided with a depending arm 

44 having its lower end turned back to overlie the periph 
era surface of the cycle cam 26 It will be apparent that 
as lever 32 drops from the position shown in FIG. 1 it 
can drop all the way down to the bottom of the notch 
only in the event there is a notch on the stop 26 to receive 
the inturned end 46 of the arm 44. In the position shown 
in FIG. 1 there is such a notch present on the stop 26. 
Since the rotational speed of stop 26 is one-sixth that of 
the pulse cam 14 the pulse cam 14 will cause the arm 44 
to be withdrawn from the notch in the stop 26 before 
the vertical face of the notch abuts the arm. In the posi 
tion of the parts shown in FIG. 1 it will be apparent that 
there is only one notch provided in stop 26 and, hence, 
the switch 28 can be actuated only once in six revolutions 
of the pulse cam 14. On the other five revolutions the 
continuous peripheral surface of the stop 26 will prevent 
the lever 40 from following the configuration of the pulse 
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Stop 26 is made up of two discs 48 and 50. The rear 

disc 48 is fixed on hub 22 to be driven through the gear 
train so as to be in synchronism with the pulse cam. 
The front disc 50 is fixed to knob 52 which is slidably 
mounted on stub shaft 24 and biased by spring 54 com 
pressed between ring 56 and the inside shoulder of the 
knob to urge the knob and the disc 50 to the position shown 
in full lines in FIG. 3. The knob may be manually with 
drawn against the bias of spring 54 so as to move the disc 
50 to the position shown in dotted lines in which position 
the pins 58 carried by the front disc are withdrawn from 
the cooperating holes in the rear disc to permit relative 
rotation of the front disc with respect to the rear disc. 
The two discs are shown in FIGS. 4 and 5. FIGS. 6 

through 9 show the different relative rotational positions 
of the discs. It will be noted that in FIG. 6 (as in FIG. 
1) the front disc is positioned with respect to the rear disc 
so as to place the indicating arrow 60 (carried by the 
front disc) adjacent the numeral 1 carried by the rear 
disc. This indicates that one notch is exposed or that the 
switch will be actuated once during each complete cycle, 
that is, once in 90 minutes. In FIG. 7 the arrow indi 
cates the numeral 2 and here two notches are exposed 
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on the periphery of stop 26 and it will be noted that these 
notches are diametrically opposed so as to provide equal 
intervals (45 minutes) between actuation of the switch. 
In FIG. 8 three notches, again equaly spaced, are pro 
vided on the periphery of the cam so as to provide for 
switch actuation every 30 minutes while in FIG. 9 six 
notches are provided to give a switch actuation every 
15 minutes. 

It will be noted the rear disc shown in FIG. 5 has six 
equally spaced notches while the front disc is provided 
with notches which are unequally spaced with respect to 
each other and the notches in the front disk and which 
also have different peripheral lengths so as to permit ob 
taining the different combinations of notch overlap neces 
sary to obtain the variety of cycling afforded by this inven 
tion. In this regard the notches in cam 14 and disks 48 
and 50 can be considered as active portions with respect 
to the Switch lever 32 and its operating arm 44 since 
these members move and switch 28 is activated only when 
the switch lever and the operator arm are aligned with 
the notches, whereas, the outer peripheral portions be 
tween the respective notches can be regarded as inactive 
portions since the switch lever and operating arm are 
held in an inactive position, with respect to switch 28, 
when they are either jointly or singly engaged with their 
respective cam and disk outer peripheries. 

It will be appreciated that when the parts are in the 
position shown in FIG. 3 the pins 58 transfer the drive 
from disc 48 to disc 50 and additionally serve to posi 
tively retain the disc in position. As can be seen in 
FIG. 5 various spaced holes are provided to receive the 
pins and give the requisite positive location of the two 
discs with respect to each other. 

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 modifi 
cations may be made therein without departing from the 
spirit of the invention or from the scope of the ap 
pended claims. 
What we claim is: 
1. A timer comprising, in combination, 
control means, 
rotatable cam means having at least one notch in the 

periphery thereof, 
rotatable stop means comprising a first circular disk 
having a plurality of notches arranged in predeter 
mined spaced relationship on its periphery and a 
second circular disk adjacent said first disk and hav 
ing a plurality of notches arranged in predetermined 
spaced relationship on its periphery, the spacing be 
tween and the circumferential extension of the notches 
in said second circular disk being different from the 
spacing between and the circumferential extension 
of the notches in said first circular disk, 

actuating means for said control means including a 
follower biased toward engagement with said cam 
means and the first and second disks of said stop 
Imeans, 

means connecting said cam and stop means for move 
ment at a predetermined speed ratio and with said 
first disk arranged relative to said cam means to 
position one of the notches of said first disk in under 
lying relation with said follower when the notch on 
said cam means underlies said follower. 

and means connecting said first and second disks for 
relative movement therebetween to move the notches 
of said second disk into and out of registry with the 
notches in said first disk and vary the number of 
notches of said first disk which are open to said fol 
lower for release thereof. 

2. A timer according to claim 1 wherein the number of 
notches on said first disk are any whole integer of the 
speed ratio multiplied by the number of notches in the 
periphery of said cam means. 

3. A timer according to claim 1 wherein the notches in 
said first disk are equally spaced. 
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4. 
4. A timer according to claim 2 wherein said disks are 

coaxially arranged and supported for relative axial move 
ment and for joint and relative rotational movement, 
and including means biasing said disks into engagement 
with each other and one of said disks including at least 
one axially extending pin and the other disk including 
a plurality of pin receiving openings relatively spaced in 
accordance with the relative spacing of the notches on 
said first and second disks so that engagement of said 
pin in one of said openings arranges said first and second 
disks relative to each other to expose a desired number 
of notches on said first disk to said follower. 

5. A timer comprising, in combination, 
control means, 
movable cam means having an operating periphery and 

at least one notch in said periphery, 
movable stop means comprising a first member having 

an operating periphery provided with a plurality of 
notches arranged in predetermined spaced relation 
ship and a second member adjacent said first member 
having an operating periphery provided with a plu 
rality of spaced notches forming alternate blocking 
portions and operating notch portions in the periphery 
of said second member, the spacing between the 
notches in the periphery of said second member being 
different from the spacing between the notches in the 
periphery of said first member, 

actuating means for said control means biased toward 
engagement with the operating peripheries of said 
cam means and first and second members, 

means connecting said cam and stop means for move 
ment at a predetermined speed ratio and with said 
first member arranged relative to said cam means 
to position one of the notches of said first member 
in underlying relation with said actuating means when 
the notch on said cam means underlies said actuating 
means, 

and means connecting said first and second members 
for adjustable relative movement therebetween to 
move the blocking and notch portions of said second 
member into and out of registry with the notches in 
said first member to vary the number of notches of 
said first disk which are open to said actuating 
means for release thereof. 

6. A timer comprising, in combination, 
control means, 
movable cam means, 
movable stop means comprising first and secona mem 
bers, actuating means for said control means biased 

toward engagement with said cam means and said 
first and second members, 

said movable cam means having active and inactive 
portions with respect to said actuating means, 

said first member including active and inactive portions 
with respect to said actuating means and said sec 
ond member supported for adjustable movement 
relative to said first member, said second member 
including a plurality of blocking portions, said block 
ing portions being relatively spaced on said second 
member with the spacing therebetween being different 
from the relative spacing between the active portions 
of said first member so that said blocking portions are 
arranged to be selectively aligned with the active 
portions of said first member to vary the number 
of active portions of said first member which are 
operatively exposed to said actuating means, 

and means connecting said cam means and stop means 
for movement at a predetermined speed ratio with 
said first member arranged relative to said cam 
means to position an active portion thereof in un 
derlying relation with said actuating means when 
the active portion of said cam means underlies said 
actuating means thereby aligning said actuating 
means with the active portions of both said cam 
(means and said first member for operation of said 
actuating means to actuate said control means, said 
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blocking portions operative, when aligned with said 
active portions, to hold said actuating means against 
movement as a result of said blocking portions over 
lying the active portions of said first member. 
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