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The present invention relates to electric 
Switches, and, more particularly, to cam-con 
trolled electric switching devices. 

In U. S. Patent No. 2,313,064 to H. C. Hall, there 
is disclosed a time switch including a plurality 
of cans driven by a clock motor and having their 
outer edges cut out with predetermined notches 
to actuate a plurality of contact arms in the de 
sired sequence. In the embodiment of the time 
switch illustrated in Figures 6, 7 and 8 of the 
patent there is shown an additional small can 
which is rotated comparatively rapidly by the 
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same motor and is provided with a single notch. , 
This small cam is supported closely adjacent one 
of the large cams, with its edge aligned with 
the edge of the large cam at one point, that 
point being the point of contact with a cam foll 
lowing lug on the contact arm simultaneously 
resting upon the peripheries of large and small 
Can. This arrangement provides for a shorter 
closed-contact interval than would be obtain 
able with a large cam alone due to the fact that 
When a notch in the large can comes opposite 
the cam following lug, the lug is not permitted to 
fall into such notch until the notch in the small 
cam also comes opposite the said arm. When 
this occurs, the contacts are closed but, since 
the Small can is rotating rapidly, the contacts are 
closed only for a short period and are then re 
opened by the further travel of the small cam. 
In this manner, it is possible to obtain shorter 
contact-closed periods as well as more rapid 
opening of the contacts. 
The present invention constitutes an improve 

ment over time switches of the described char- : 
acter in that it provides for both long and short 
closed contact intervals. r 

It is an object of the present invention to im 
prove time switches of the type described. 
Other and further objects and advantages of 

the invention will become apparent from the fol 
lowing description, taken in conjunction with 
the accompanying drawing; in which 

Fig. 1 is a side elevational view, with parts 
broken away for reasons of clarity, of a time 
switch embodying the principles of the present 
invention; 

Fig. 2 is a section taken on line 2-2 of Fig. 1; 
Fig. 3 is an end view, somewhat fragmentary 

in character, and illustrating details of the cams 
and of the can follower contact arm; and 

Fig. 4 is an exploded perspective view of the 
can follower member and of a portion of the con 
tact arm. 
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2 
is described herein, it is contemplated that con 
siderable variation may be made in the method 
of procedure and the construction of parts with 
out departing from the spirit of the invention. 
In the following description and in the claims, 
parts will be identified by specific names for con 
venience, but they are intended to be as generic 
in their application to similar parts as the art 
will permit. - 

Referring now more particularly to the draw 
ing, reference character O denotes a clock mo 
tor which may be of the mechanical or electrical 
type but is preferably a small synchronous elec 
tric motor such as is extensively used in clocks 
and timing apparatus at the present time. Motor 
fo is mechanically connected to a gear train 
mechanism generally denoted by reference char 
acter enclosed within a casing 2 and mounted 
between end plates 3 and 4. The said gear 
train comprises a shaft 5 projecting from the 
Casing of a clock motor O and having a pinion 
6 fixed thereon, meshing with gear 6a and 

thus driving gear T and pinion 8. Pinion 8 
in turn meshes with a gear 9 rotatably mounted 
on a pin 20 but being axially displaceable thereon 
against the pressure of coil spring 2. A pinion 
22 is likewise rotatably mounted on pin 20, inde 
pendently from gear 9, but is connected there 
with for joint rotation by means of spring pawls 
23. Pinion 22 meshes with cam gear 24, fixed 
on can shaft 25, one end of which is rotatably 
Supported in bearing 26 provided in end plate 
4. A similar bearing (not shown) may be pro 

vided for the other end of the camshaft. 
Cam shaft 25 has a plurality of large cam discs 

27 fixed thereon, preferably constituted of a suit 
able insulating material, such as Bakelite. These 
can discs or cams are provided with notches 2 
and with projections 29 at predetermined points 
on the circumference thereof. An additional 
Small cam 30 with a single notch 3 therein 
is fixed on shaft 5 upon which the first driving 
pinion of the gear train is mounted. This small 
can is Supported closely adjacent one of the 
large cams 27, with its edge aligned with the 
edge of the said large cam at one point, that 
point being the point of contact with cam fol 
lower member 32. 
The construction of the cam-actuated contact 

mechanism will be best observed in Figs. 3 and 4. 
This mechanism comprises a contact arm 33 
preferably stamped out of a strip of spring metal 
having uniform width at its ends and widened 
portions or ears 34 at an intermediate point 

While a preferred embodiment of the invention 55 thereon. Contact arm 33 is secured by a rivet 
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35 to the inside face of a supporting insulating 
plate 36. The outer or terminal end 7 of the 
contact arm is bent at right angles through a 
slot in plate 3 and projects through said slot. 
Terminal end 37 may be provided with soldering 
ears and holes to facilitate the soldering of con 
necting conductors thereon. The arm portion 
of the contact arm is bent inward at right an 
gles to its supporting plate it and extends almost 
clear across the inside of the casing to an oppo 
site insulating plate 38, terminating short of this 
plate. The contact arm, thus mounted, has its 
midportion spaced slightly away from the edge 
of its cooperating cam. The enlargement in the 
midportion of said arm constituting ears 4 is 
provided with an oblong opening 39, the object 
of which will appear presently. 
The cam follower member 2, which is prefer 

ably integrally formed or molded of insulating 
material comprises an oblong base or body portion 
4 with holes 4 at the ends thereof and a de 
peding cam portion 42 having a wedge-shaped 
cam surface 43 thereon. (Fig. 4.) Cam portion 
42 is extended at one side beyond the lateral edge 
of body portion 40 and is undercut as indicated 
at 44 to facilitate its assembly with the midportion 
of contact arm. 33. When assembling the cam 
follower mechanism, cam portion 42 of member 
32 is passed through opening 9 in the contact 
arm and the lower face of body portion 4 is 
brought into face to face position with the top 
surface of the arm so that holes 4 are aligned 
with corresponding holes 45 in the arm. There 
after, the cam follower member is secured to 
the contact arm by means of rivets 4 and ears 
4 of the arm are bent up against the sides of the 

follower member to increase the rigidity of the 
arm in its midportion where it is most subjected 
to bending stresses. 
The free end of contact arm 3 carries contact 

discs 47 and 48 on its upper and lower surface, 
respectively. The contact discs are adapted to 
cooperate with contact discs 49 and 50, respec 
tively Carried at the ends of stationary contact 
arms 5 and 52, secured to insulating plate 38 
by means of rivet (53. The other ends of both 
arms and 52 are extended through a slot in 
insulating plate 38 and constitute the other ter 
minal 54 of the contact system. 
From the foregoing description, the operation 

of the time Switch embodying the invention will 
be readily understood by those skilled in the art. 
The operation of gear train f being fully dis 
closed in the said Patent No. 2,313,064 will not 
require any detailed description and it will be 
sufncient to state that it will advance camshaft 
25 and large cams 27 at a predetermined rate, and 
shaft is and Small cam 0 thereon at a consider 
ably faster rate. It is also to be observed at the 
Outset that can portion 42 of follower member 32 
and its lower edge 55 are of a sufficient width to 
simultaneously engage the edge of both large 
can 27 and of small can 30. 
Since large can 27 advances slowly in the direc 

tion of arrow 56, cam controlled contacts 48 and 
50 would ordinarily be closed for a substantial time 
interval whenever one of notches 28 comes op 
posite edge 55 of the can follower member. 
However, as edge 55 engages both the edge of 
large cam 27 and of small cam 30, the cam fol 
lower edge is not permitted to drop into notch 
28 until notch 3 in the small cam also comes op 
posite the cam follower edge. When this occurs, 
contacts 48, 50 are closed, but since can Se is 
rotating rapidly, they are closed only for a short 
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4 
period and are then reopened by the further 
travel of cam 3D. By the time notch again 
comes opposite edge 55, large cam 2 has ad 
vanced its notch 28 out of position for cooper 
tion with edge 55 and hence the contacts remain 
Open. 
When during further rotation of large cam 2. 

one of projections 29 moves into cooperative pod 
tion with the can follower member, contact an 
33 will be lifted up and its contact 47 will close 
with stationary contact 49. As this contact clos 
ing operation is not affected in any way by the 
rotation of small came 30, contacts 47 and 4 
will remain closed for a period which is consider 
ably longer than that of contacts 48, St. As both 
contacts 49 and 50 are connected to the same 
terminal 54, both short and long contact closing 
periods will be effective in the same controlled 
circuit although, of course, the said contact clos 
ing periods of different duration may be made 
effective in two independent circuits with obvious 
modifications of the contact system. 

It will be noted that the time switch embodying 
the principles of the invention provides various 
important advantages. Thus, first of all, the time 
switch of the invention permits obtaining a 
greater freedorn in the selection of contact clos 
ing periods as both short and long periods may 
be provided in any desired predetermined se 
quence. For example, projections 2 may be de 
signed to produce contact closing for a full in 
puse time, such as 60 seconds, or multiples there 
of while notches 28 in cooperation with notch 
of the small cam may produce contact closing for 
a fractional impulse time such as 15 seconds. 
This makes possible any number of 60 second 
contact "nake's,' up to one-half of total im 
pulses, in addition to any number, up to one-half 
total impulses, of the same contact "make" for a 
shorter period, where all the shorter periods are 
uniform. 

It is also to be observed that the improved time 
Switch is very simple in construction and its prin 
ciples may be readily applied to switches of the 
described general type without requiring any re 
tooling or expensive structural changes. 
Although the present invention has been dis 

closed in connection with a preferred embodi 
ment thereof, variations and modifications may 
be resorted to by those skilled in the art without 
departing from the principles of the present in 
vention. Thus, while in the illustrated embodi 
ment the slow and fast cams are advanced contin 
uously, the large cams may be periodically rapidly 
rotated through a predetermined angle and may 
remain at rest between the periods of rotation, as 
is disclosed in Patent No. 2,227,133 to H. C. Hall. 
The small and large cams, preferably made of an 
insulating material, such as Bakelite, may be also 
made of metal, in view of the insulative character 
of cam follower member 32. Obviously, any de 
sired number of cam discs and contact arms may 
be provided to suit the specific application. 

All these variations and modifications are con 
sidered to be within the true spirit and scope of 
the present invention, as disclosed in the fore 
going description and defined by the appended 
claims. 
What is claimed is: 
1. A time switch comprising in combination a 

drive motor, a gear train driven thereby, a can 
driven by said gear train, a second cam driven at 
a different speed by said gear train, a set of elec 
trical contacts under joint control of both said 
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cams, and a set of electrical contacts under in 
dividual control of one of said cans. 

2. A time switch comprising in combination a 
drive motor, a gear, train driven thereby, a first 
can driven by said gear train at a relatively 
slow rate, a second cam driven by said gear 
train at a considerably faster rate, a set of 
electric contacts under simultaneous control of 
both said cams whereby actuation of said Con 
tacts for short periods is initiated only when 
permitted by both cams jointly, and a second 
set of electric contacts under individual control 
of said first cam whereby actuation of Said Con 
tacts for relatively long periods is initiated by 
said first can alone. 

3. A time switch comprising in combination a 
drive motor, a gear train driven thereby, a first 
cam driven by said gear train at a relatively slow 
rate and having cut out portions and raised por 
tions on its cam surface, a second can driven by 
said gear train at a faster rate and having a cut 
out portion on its can surface, a can follower 
arm engaging the can surfaces of both cams, and 
electric contacts respectively operable by upward 
and downward displacement of said arm whereby 
one of said contacts is operated for short periods 
when the said arm drops into the aligned cut out 
portions of both cams and the other of said con 
tacts is operated for longer periods when said 
arm is lifted up by one of the raised portions of 
the first can. 

4. In a time switch including a notched slow 
can and a notched fast cam and can follower 
contact arm capable of actuation in predeter 
mined positions of both cams when Sadd arm 
simultaneously enters notches of said cans, the 
improvement which comprises at least One pro 
truding portion on said slow cam, and contact 
means operable by said arm when the arm is 
lifted up by said portion. 

5. In a time switch including a slow and a 
fast circular can each having at least one notch 
thereon and a cam follower contact arm capa 
ble of actuation to close with a first contact for 
short periods when said arm simultaneously en 
ters notches of both cans in predetermined posi 
tions thereof, the improvement which comprises 
at least one projection on said slow cam, and a 
second contact electrically connected with said 
first contact and closing with said contact arm 
for a long period when said arm is lifted up by 
the projection on said slow cam. 
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6. The time switch according to claim 3 where 

in the cam follower arm comprises a strip of 
spring metal clamped at one end thereof and 
bearing contact discs at the other end thereof, 
said strip having a widened midportion with an 
opening therein, a cam follower member inte 
grally formed of insulating material having a 
flat body portion Secured to said strip and a can 
engaging portion extending through said open 
ing in the strip and of sufficient width to engage 
both cams of the time switch, and ears defined 
in the widened mid-portion of the said strip bent 
up against the side edges of the can follower 
member to reinforce the resulting structure. 

7. In a time Switch for obtaining both short 
and long operation periods in a circuit, a first 
cam having at least one cut out portion and Cne 
raised portion on its can surface, a can follow 
ing arm for normally engaging an intermediate 
portion of said cam surface, a first set of Con 
tacts operable by said arm when it is displaced 
from its normal position by a raised portion, a 
second set of contacts operable by said arm when 
it moves from its normal position into engage 
ment with a cut Out portion, a second cam for 
restoring said arm to its normal position a short 
interval after it has been displaced by engage 
ment with a cut out portion, means for moving 
the second cam rapidly and the first can more 
slowly so that both sets of contacts are intermit 
tently closed for periods of relatively long dura 
tion when the cam follower arm is operated only 
by said first cam and the second set of contacts 
is intermittently closed for periods of relatively 
short duration when the arm is operated by both 
of said cans. 

GEORGE. O. PUERNER. 

REFERENCEs CITED 
The following references are of record in the 

fle of this patent: 
UNITED STATES PATENTS 

Number Name Date 
2,301,942 Gallagher ---------- Nov. 17, 1942 

FOREIGN PATENTS 

Number Country Date 
406,984 Germany ------------Dec. 8, 1924 
318,284 Great Britain ------ Sept. 2, 1929 


