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This invention relates to a swinging cam fol-
Jower and has particular reference to a cam actu-
ated control mechanism wherein a spring arm
is actuated by a cam through the instrumen-

. 5 tality of a follower pivotally associated with the

arm in such a manner as to cause movement of

_the arm in one direction and to allow movement

of the arm in the opposite direction with a snap

action, the follower having relative pivotal move-

10 ment with respect. to the arm during the last
mentioned movement.

An object of this invetion is to provide an arm
with a swinging cam follower which is especially
useful in make and break switch mechanisms

15 wherein snap action of the arm is allowed in
one direction, and where movement of the trip-
ping portion of the cam is allowed to pass the fol-
lower in both directions.

Another object of the invention is to provide

20 a cam mechanism wherein a supported cam fol-
lower member and a supported cam member are
relatively movable and wherein one of said mem-
bers is alse movable with respect to its support
to allow snap action in one direction of move-

25° ment, ’ ’

A further object of the invention is to provide
a mechanical movement including a movable arm
carrying a swinging follower which follower is ac-
-tuated by 2 cam having oscillating movement so
30 as to move the arm in one direction when the
- cam is operated in a certain direction and to al-
low movement of the arm in the opposite direc-
tion with a snap action resulting from a swing-
ing movement of the follower with respect to the

35 arm when follower engages & certain portion of
the cam. _ :

A still further object of the invention is to pro-
vide a mechanical movement wherein an arm is
actuated by a follower which in turn is actuated

40 by a cam having a shoulder so arranged as to
“allow swinging of the follower with respect to the

_arm so that the arm may drop suddenly with a
snap action. )
" The above, other and further objects of the

45 invention will be apparent from the following de-
scription, accompanying drawing and appended
claims. ) - ’ :

Generally. speaking, the jnvention contem- .

plates a swinging or movable arm or preferably

50 2 spring arm having one free end and a follower
pivoted near the free end of the arm and so as-

* sociated with the arm as to have limited move-
ment about its pivotal connection so that stich
pivotal movement may be limited in one direc-

55 tion when said follower is engaged by a cam for

moving the arm in a certain direction and where-
by pivoial movement in the opposite direction re-
sults in snap action of the arm in the reverse
direction.

Embodiments of the invention are jllustrated
in-the accompanying drawing wherein certain
of the parts are somewhat diagrammaticaily ex-
aggerated for the sake of clearness and the views
thereof are as follows: :

Pigure 1 is a fragmental portion of an eleciric
switch involving the present invention showing .
the use of a flat sliding plate as the cam member.

Figure 2 is a view similar to Figure 1 showing
the parts when the cam has been moved in the
cpposite direction with the arm sSwWung Aaway
out of contact with its mating member and with
the cam ready to move in its opposite-direction.

Figure 3 is a fragmental view of a switch em-
bodying the mechanical movement of this inven-
tion showing the parts with the switch contact
in closed position as effected by means of a
circular cam.

FigureiisaviewsimilartoFigmeBshowing
the parts as the same appear with the switch
open. : )

Figure 5 is an eniarged top plan view of an
exaggerated arm showing one way of arranging
the pivoted follower in the same.

Figure 6 is a side elevational view of an arm
showing a follower pivoted near the free end
thereof and illustrating in full lines the posi-
tion of the follower when in active position to
raise the arm and in dotted lines the position
of the follower which it occupies when the cam
is moving in the opposite direction, and also the
position to which it is moved to allow snap action
of the arm in one direction. -

Flgure?isavieWSimﬂa.rtoFigure 6 showing
a follower arranged in the free end of an arm
in such manner as to allow angular movement
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. thereof on each side of a vertical plane through

the pivotal axis of the follower.

The invention is susceptible of embodiment in
various and sundry ways and only & few of such
ways are illustrated in the accompanying draw-
This invention is useful in connection with
electrical make and break contact switches where
a snap action is desired in opening the contact
member by cam means and is especially useful
where an oscillating cam is employed.

Figures 1 and 2 illustrate a schematic electric .
switch actuated by the mechanical movemenf of
this invention wherein the movable member or *
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2 N
swinging arm is actuated by a flat plate sliding
back and forth and serving as a cam.

The form of the inven:ion illustrated in Fig-
ures 1 and 2 includes a support 1 which may be

g affixed to any suitable mechanism or structure
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_ inclined walls 8 and 9 of the
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and which supports in turn carry an arm 2 hav-
ing an electrical contact point 3 on the same. A
spring arm 4 is attached to the support 1 and
also carries a contact point 5. o

A bar 6 is secured to the spring arm 4 in any
suitable manner and for convenience will be re-
ferred to herein as the swinging arm. ’

The bar 6 which is illustrated larger than in
actual use for clearness is provided with an
aperture therethrough from top to bottom which
aperture has angular front and back walls. The
front wall consists of a vertical surface T ex-
tending downwardly part way of the height of
the bar 6 and an angular surface 8 inclined to-
ward the free end of the bar 6 as shown in Fig-
ures 1 and 6. The rear wall of the aperture is

- provided at its upper rear portion with an in-

cline 9 corresponding to the inclined front wall
8 but above and backward with respect to the
front wall 8, and & lower vertical wall 10. :

A follower 11 has an end in the aperture just
described and is pivotally supported in the free
end of the arm 6 by means of a pivot pin 12 ex-
tending through the sides of the arms defining
the aperture and through the follower 11 so that
the follower may have limited angular or pivotal
movement about the pin 12 as limited by the
vertical walls 7 and 10 of the aperture and the
same,

The arrangement just described limits the
movement of the follower 11 in clockwise direc-
tion to a position' perpendicular to the arm 6
and in counter-clockwise direction to g position
out of perpendicular and making an obtuse angle
between the follower and the arm 6 when in the
angular position determined by the inclined walls
8 and 9 of the aperture. : :

A cam 13 consisting in the present instance
of a flat plate is oscillated in any suitable man-
ner to and fro from right to left and reverse.
One edge of the cam plate 13 is beveled at 14 so
that when the cam is moved to the left as viewed
mmmlandzandthebevelengageste
lower end of the follower 11, the follower 1
spring counter-clockwise and allow snap action of
the spring arm 4 away from the position shown
in Figure 1; that is, allow movement of the arm
towards the cam thus opening the contact be-
tween the points 3 and 5. It should be noted that

. while the cam is moving to the left prior to the

switch opening, the cam follower .is main-
tained in vertical position, as shown in Fig. 1, by

.virtue of 'its frictional engagement with the cam.

Movement of the cam 13 to the right stops be-
Tore the end, shown herein as the left end, passes
under the follower 11, so that the follower rides
on the top side of the cam plate 13 throughout
the travel of the cam except for an instant when
the follower 11 swings away as soon as the lower
end thereof encounters the inclined end 14 of the
cam. When the cam 13 is again moved to the
right the follower 11 will ride up the bevel edge
14,thusraisingthespringarm4tosuchapos1—
tion as to bring the contact point 5 in engage-
ment with the contact point 3 and thus close the

“switch controlled by these points.

Figure 2 shows the relationship of the parts
when the switch has been opened by the cam fol-
lower 11 dropping down over the bevelled edge 14

otthecamls._ When the cam 13 is moved to the
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right the follower will ride on top of the same
moving the arm upwardly a sufficient distance to
bring the contact point 5 in engagement with
the contact point 3. : '

Figures 3 and 4 fllustrate the same type of
switch actuated by a circular cam A which is os-
cillated by a shaft 16 or any other well known
means. The cam is also provided with a shoul-
der 19 so that movement of the cam may be
limited by a stop, not shown, when the stop
engages the shoulder. The circular cam A has an

" active cam face 17 which terminates in an abrupt

shoulder 18.

The arrangement of the parts in Figure 3 shows
the switch controlled by the swinging arm 6 closed
as described with reference to Figure 1 which is
the position occupied by the parts as the circu-
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lar cam A is oscillating in counter-clockwise

direction. The switch remains closed during coun-
ter-clockwise movement of the cam until the fol-
lower 11 drops down over the shoulder 18 there-
upon the follower 11 swings on its pivot allowing
snap action opening of the spring arm 4.

The only difference in arrangement of the
parts of Figure 3 over that shown in Figure 1
is that the inclination of the inclined portions
of the follower aperture extend in opposite di-
rections from that shown in Figure 1, otherwise
the parts are the same.

When the follower has dropped down over
the shoulder 18 as shown in Figure 4, the switch
has opened. " Clockwise movement of the cam
causes the follower 11 to ride on the cam sur-
face 17 with the follower in inclined position
until the cam starts in the opposite direction
whereupon friction between the follower and
cam surface 17 will move the follower into per-
pendicular relation to the arm 6.

It will be observed that the cam follower ac-

tion of this invention is one in which the cam
controlled arm is opened with g snap action.
That is, the movement of the arm controlled by
the cam is snapped toward the cam when the
follower engages the shoulder or release posi-
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tion of the cam. The follower being pivoted in 120

the arm swings out of perpendicular relation
quickly.

Figures 5 and 6 illustrate the construction of
the parts of the swinging arm 6 and the pivoted
follower 11 where a single swing type of fol-
lower is used. )

The single swing action just mentioned is
one in which the swinging arm is moved into
active or switch engaging position by the fol-
lower when the cam is oscillated in other direc-
tion and opened when the follower engages a
dwell or shoulder or recess in the cam.

Should, however, it be desired to provide a
switch of this character having a double swing
follower action, then the ‘arm 6 would be pro-
vided with an aperture such as that shown in
Figure 7. )

The arrangement of the follower 20 in Fig-
ure 7 is such that the pivotal action thereof is
allowed to each side of a vertical plane passing
through the pivot pin 21 of the same. The piv-
otal movement of the follower 20 is controlled
by the inclined Wwalls 22 and 23 governing its
inclination in one direction and the inclined
walls 24 and 25 of the aperture controlling its
inclination in the opposite direction.

The swinging arm arrangement illustrated in
Figure 7 may be used with the sliding cam plate
13 of Figures 1 and. 2 as well as with the cir-
cular cam of Figures 3 and 4 in which event
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the follower would be swung from one inclined

position to opposite inclined position with re--

spect to the arm 6 by the cam as the same rides
on the cam engaging surface which is the top
side of the plate 13 or the cam surface <17 of
the circular cam A. ) : ;

The follower 20 may, if desired, be provided
with lateral shoulders 26 and 27 engaging the
under side of the arm 6 at the sides of the ver-
tical aperture through the same.

The invention has been described herein more
or less precisely as to details, yet it is to be un-

" derstood that it is not to be limited thereby as
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changes may be made in the arrangement and
proportion of parts and equivalents may be sub-
stituted without departing from the -spirit and
scope of the invention.

The invention is claimed as follows:

1. In combination, a movable member, an oscil-
1gble cam member having a working point, and
means influenced by said cam for effecting move-
ment of said movable member in opposite direc-
tions at substantially the instant said working
point of the cam is reached in both its back and
forth movement and for effecting snap action of
said movable member is one direction of its move-
ment. .

9. In combination, a movable member, an oscil-
lable cam member having a shoulder, and means
influenced by said cam for effecting movement
of said movable member in opposite directions ab
substantially the instant said shoulder of the cam
is reached in both its back and forth movement
and for effecting snap action of said movable
member in one direction of its movement, said
means comprising a cam follower pivotally car-
ried by said movable member so as to swing away
from said shoulder to permit the snap action.

3. In combination, a movable member, an oscil-

‘ shoulder of the cam is reached in both

3

lable cam member having an abrupt shoulder, and
means influenced by said cam for effecting move-
ment of said movable member in opposite direc-
tions at substantially the instant said shoulder
of the cam is reached in both its back and forih
movement and for effecting snap action of said
movable member in one direction of its move-
ment, said means comprising a cam follower hav-
ing a flat end engaging said cam and pivotally
carried by said movable member so as to swing
away from said shoulder to permit the snap
action.

4. In combination, a movable member, an oscil-
izble cam member having an abrupt shoulder with
a sharp edge, and means influenced by said cam
for effecting movement of said member in op-
posite directions at substantially the instant said
its back
and forth movement and for effecting snap ac-
tion of said movable member in one direction of
its movement, sald means comprising a cam fol-
lower having a sharp edge engaging said cam and
pivotally carried by .said movable member so as
to swing away from said shoulder when said
sharp edges engage to permit the snap action.

5. In combination, a movable member having
an aperture therein, an oscillable cam member
having a shoulder, and means infiuenced by said
cam for effecting movement of said movable

member in opposite directions at substantially the -

instant said shoulder of the cam is reached in
both its back and forth movement and for ef-
fecting snap action of sajid movable member in
one direction of its movement, said means com-
prising a cam follower pivotally mounted in said
aperture so as to have limited pivotal movement
and to swing away from said shoulder to permit
the snap action. )

: HAROLD C. BECK.
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