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. My invention relates to time switches and its
object is to provide a simple time switch in which
both the switch-opening and switch-closing op-
erations are performed quickly with a snap ac-

3 tion.

Tn a common form of time switch, & switch-
actuating lever is raised and lowered by a cam
having two reversely inclined steps. The cam is
rotated by a timing device and the step in the

) cam may be adjustable to cause operation of

the switch-actuating lever and the opening and

closing of the switch controlled thereby at dif-
ferent desired times. As usually built, this sim-
ple form of time switch is subject to the diffi-

5 culty that the switch operation caused by the

raising of the switch-actuating lever by the cam

is slow, making it difficult to set the timing there-
of accurately as well as causing arcing contact
conditions detrimental to the switch itself and

0 objectionable from the standpoint of radio in-

terference.

It is the object of my invention to overcome
the above mentioned difficulty and provide a
simple form of cam actuated switch mechanism
which moves in both the switeh-closing and
gwitch-opening directions quickly and with a
snap action. I accomplish this result by provid-
ing what may be considered as a spring-biased
auxiliary cam on the switch-operating lever serv-
30 ing as a cam follower for the main operating

cam, which cam follower when acted upon by a

rice in the main operating cam, is cocked and

released thereby to suddenly instead of slowly lift
the switch-operating lever.

35 The features of the invention which are believed
to be novel and patentable will be pointed out in
the claims appended hereto. For a better un-
derstanding of my invention, reference is made
in the following description to the accompanying

40 drawing showing in Fig. 1 the essential elements
of a cam operated switch equipped with my in-
vention with the switch-operating lever in a low-
ered position opposite a depression in the oper-
ating cam; Fig. 2 shows the relation of the parts

45 gssociated with the switch-operating lever when
the latter is opposite the raised portion of the
cam and in its raised position; Fig. 3 represents
the cocking action of the auxiliary cam mecha-
nism occasioned by a rise in the cam just before

50 the lever is snapped from its lower position rep-
resented in Fig. 1 to its upper position repre-
sented in Fig. 2; and Fig. 4 shows a detail of the
auxiliary cam mechanism in perspective. -

Referring now more in detail to the drawing,

55 I have represented in Fig. 1a time switch which,

53
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except for the addition of an guxiliary cam mem-
ber 10 thereon, is of a well known form. The de-
vice embodies a timing motor 1 which may be a
clock mechanism or a small synchronous motor
used for rotating the timing disc 12 in a clockwise 5
direction once in twenty-four hours through suit-
able speed-reducing gears here represented at 13
and 14. The disc 12 has a 24-hour day time scale

|5 thereon, as is customary. ]

For the sake of simplicity, I have shown the 10
main cam parts non-adjustable and integral with
the time dial 12. These cam parts here comprise
the raised portion extending about the right of
the dial and the depressed portion of the periph-
ery at the left side of the dial as viewed in Fig. 1, 15
the two portions being separated by the steps at
i6 and {71. These abrupt steps face in opposite
directions. Since the dial rotates clockwise, the
step 16 may be called a “rise” and the step iTa
“drop". 20

The cam operates on a switch-actuating lever
{8 which is pivoted at 19 and operates on the
movable member 20 of a switch having a rela-
tively stationary contact member 21. In the
opening and closing operations of the switch the 25
Jever I8 moves away and towards the axis of
rotation of cam disc 12. The central portion of
lever 18 has a circular opening 22 through which
a pin 23 extends. This pin is secured to a mem-
per 24 which is pivoted on the back side of lever 30
18 at 25 (see Fig. 4). A spring 2§ secured be-
tween the upper end of the pivoted member 24
and some stationary part of the switch structure
at 21 normally resiliently biases the pivoted mem-
ber 24 in the position shown in Figs. 1, 2 and 4 35
with the pin 23 forced against the left-hand edge
of opening 22, said edge serving as a stop to limit
further clockwise rotation of the member 24
about its pivot point 25 on arm i8. The pin 23
extends out over and rests against the periphery 40
of the cam on disc 12. When the pin 23 rests
against the depression in the cam, the lever 18
is in its lower position and the switch 20—21 is
closed as shown in Fig. 1. At this time, the lever
{8 also rests against a stationary stop 28. When 45
the pin rests against the raised portion of the
cam, the switch is open as shown in Fig. 2.

Tt will be evident that when the cam disc {2
is rotated in a clockwise direction to cause the
pin 23 to drop over the step 171 from the upper go
to the lower part of the cam, the pivoted mem-
pber 24 does not rotate on its pivot and the pin
23 is held against its stop at the left edge of
opening 22. Thus, for this operation, which is
here a switch-closing operation, the parts func- g5
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tion just as if pin 23 were an integral part of
lever I8, and the cam follower maintains a defi-
nite maximum space relation between the
switch-actuating lever {8 and the cam surface.
Since the “drop” 7 is abrupt, this operation is
quick, the tension in spring 26 aiding gravity to
snap lever {8 down as the pin 23 rides over the
drop 7T in the cam. The switch is, therefore,
closed quickly and positively.

When the rise {§ in the cam is rotated past
the pin 23, the operation pictured in Fig. 3 takes
place. The rise 15 ig abrupt except that the up-
Der coraer is sloped off slightly and the pin 23
has a sharp lower corner which comes against
the steep part of the rise (5. As the cam plate
12 continues to rotate in & clockwise direction,
member 24 is rotated about its pivot 25 in a
counter-clockwise direction, stretching spring
28. The lever !8 cannot move downward or to-
wards the cam surface ss it is resting azainst
the limit stop 28 and is held against such stop
by spring 26. Since the pivot point 25 does not
move downward, the pin 23 musi move upward
as it is rotated into the ceckad position repre-
sented in Fig. 2, therehy decreasing the space
relation between the lever 8 and the adjacent
cam surface until pin 23 is lifted over the riss, its
edge clears the steep rise 18, and it snaps from
the position shown in Fig. 3 to the position
shown in Fig, 2. At this instant, the member 24
rotates clockwise until stopped by pin 23 com-
ing against the left surfoce of opening 22 and in
50 doing wipes over the nose of the rise and pro-
duces a secondary cam action to push lever 18
upward very quickly, resulfing in a quick posi-
tive opening of the switch 23—21{. The pin 23
and pivoted member 24 in Wwhich the pin is se-
cured thus comprise a cam foliower which in it-
seif produces ga secondary cam action when
cocked and released as above described. This
secondary cam action occurs only when the cam
follower is acted upon by the rise in the main
cam. At other times, the cam follower acts just
as if it were an integral part of lever {8. The
Same spring 28, which is used to supply the snap
action of auxiliary cam 23—24, also serves to bias
the switch lever 18 downward and keep the cam
follower in contact with the main cam surface,
The device is thus not dependent upon gravity
for its operation and may be used in any angular
position desired.

It will be understood that various changes may
be made in the details of construction of the time
switch and the manner of incorporation of my
invention therein and I de not wish to he limited
to the particular arrangement illustrated and
described.

What I claim as new and desire to sscure by
Letters Patent of the United States, is:

1. A time switch having rotary cam means, a
timing motor for rotating said cam means, said
ctam means having a cam surface including
abrupt “rise” and “fall” steps facing in opposite
directions, a switch-actuating member movabie
towards and away from the axis of rotation of
said cam means, a cam follower pivoted fo said
switch actuating member and resting upon said
stepped cam surface, said cam follower com-
prising an auxiliary cam between said switch-
actuating member and said cam surface, g stop
on said switch-actuating member for limiting the

rotation of said cam follower in the direction of
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rotation of said cam means, resilient means for
blasing said cam follower against

said sto?
means other than said cam follower for limil ~

ing the movement of said switch-actuating mem-
ber towards said cam surface, the rise in said cam
serving when opposite said cam follower to ro-
tate said cam follower away from its stop againz

the tension of said resilient means without mov-
ing said switch-actuating member, whereby tha
cam follower is lifted over said rise and then ro-

tates back against its stop and moves the switch-

actuating member away from said cam surface
Wwith a snap action.

2. In a time switch, a rotary cam member, a
timing motor for rotating said cam member, a
switch-actuating member movable towards and
away from the axis of rotation of said cam mem-
ber, a cam fellower secured to said switch-actuat-
ing member and resting upon said cam surface,
said cam foliower serving to normally maintain
& definile maximum space relation between said
switch-actuating member and the cam surface
in contact with said cam follower and to move
thie switch-actuating member in accorda:ice with
the contour of said ¢am, said cam foliower, how-
ever, being movable with respect 1o said switch-
actuating member in 4 manner to decrease the
space relation between said switchi-actuating
member and the cam surface in contact with
said camn fceilower, a spring for oppoging such
movement of said cam follower with respect to
the switch-actuating member, said cam having
an ahrupt rise in its cam surface which, when
moved against and past said cam follower, causes
the aforesaid movement of the latter with respect
to said switch-actuating member, and other
means for preventing movement of the switcli~
actuating member towards the cam at this time,
whereby the cam follower is lifted over the rise
in said cam and then quickly returns to its nor-
mal condition to quickly move the switch-actuat-
ing membher away from said cam.

3. In a time switch, a rotary main cam, a tim-
ing motor for rotating said cam, a movabls
switch-operating member, a cam follower be-
tween said switch-operating member and the
suriace of said cam to normaily move the switch-
actuating member in accordance with the con-
tour of said cam as it is rotated pas: said cam

follower, said cam flowwer comprising an aux- §

iliary cam pivoted to said switch-actuating mem-
ber, a stop on said switch-actuating member for
limiting rotation of said auxiliary cam in one
direction, a spring for biasing said auxilary cam
aganst said stop, said spring also serving o hias
fald switch~operating member with its cam fol-
lower against the surface of said main ecaz d
main cam having an abrupt rise which, when
rotated in contact with and past the cam fol-
lower, causes the latter to turn on its pivot against
the bias of said spring to lift the cam foilower
over the rise in said main cam without moving
said switch-operating lever until the cam fol-
lower has cleared said rise, said auxiliary cam
then returning against its stop and wiping over
the nose of the rise in gaid main cam to quickly
move the switch-actuating member away from
said main cam, and means for preventing move-
ment of the switch-actuating memper towards
said main cam while the cam Iollower is being
lifted over said rise.
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