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The present invention relates in geneéral to electrical
switches, and has more particular reference to an im-
proved make and break switch mechanism, the invention
pertaining especiaily to mechanism operable to actuate
the switch through a complete operating cycle in re-
sponse to the movement of a switch actuating member
in one direction only, the mechanism being disabled or
otherwise rendered inactive during movement of the
actuating member in the reverse direction.

Current machine tool practice utilizes control devices
which require a momentary pulse of electrical power
for the actnation of the device for the performance of its
control function. Such devices are commonly opérated
in response to the movement of a machine tool part in
one direction so as to make physical contact with the
actuating mechanism of the control switch. Very rarely
is it possible to arrange the switch and its actuating
mechanisth so that the moving component of the con-
trolled machine may reverse and retract itself immedi-
ately after making contact with the actuating mechanism.

It is therefore highly desirable to provide a switch
mechanism which may be actuated to open or close, and
thereafter close or open, the switch at a desired interval
during the movement of the switch actuating machine
component in one direction, that is to say, the.switch
should be. arranged to perform a. complete switching
cycle to make and thereafter break a switch controlled
circuit, or vice versa, before the motion of the switch
actuating machine component is reversed.

An important object of the present invention is to
provide a one-way make and break switch mechanism
of the character mentioned; a further object being to
provide switch mechanism operable to actuate . switch
contacts through a complete switching cycle in response

to moevement of a.switch actuating member continuously.

in_.one direction, the switch mechanism being disabled
or inactive during reverse movement of the member.

Another important object: is to provide a switch of
the character mentioned in which the switch will be held
in.closed position for an appreciable interval during the
operating cycle of the. switch.

Another important object is.to provide a switch of the
character mentioned having a rockable or tiltable switch
operating element adapted to operatively engage a.- shift-
able switch' actuating member in order to drive the asso-
ciated switch through its complete switching cycle in
response to projecting movement of the actuating mem-
ber in one direction with respect to the operating ele-
ment, the member being adapted to tilt the element to
a-position in which it is incapable of operating the switch
during return or retracting movement of the actuating
member; a further object being to form the actuating
member as a longitudinally movable rod or bar formed
with spaced- recesses' and an intermediate cam portion
in paosition.to. drivingly engage. the tiltable switch operat-
ing element to cause the same to drive the switch in
desired fashion and to rock the switch between switch

'mcmployed. As shown, the switch 12 may conveniently-
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2
actuating and disabled positions, respectively in résponse
to projecting and retracting movement of said rod or bar.

The foregoing and numerous other important objects,.
advantages, and inherent functions of the invention will:
become apparent as the same is more fully understood
from the following description, which taken in connec-
tion with the accompanying drawings, discloses preferred:
embodiments of the invention.

Referring to the drawings:

Fig. 1 is a sectional view through switch actuating
mechanism embodying the present invention, and oper-
able in response to longitudinal or axial movement. of a
switch actuating rod or bar component; ‘

Fig. 2 is a sectional view taken substantially along
the line 2—2 in Fig. 1;

Fig. 3 is an end view of the device shown in Figs. 1
and 2; ’

Fig. 4 is a partially sectionalized side view of a modi-
fied form of a longitudinally movable switch actuating
rod or bar component;

Figs. 5, 6 and 7 are perspective views, respectively of.

a pivoted switch actuating arm, a rockable switch oper-:

ating element adapted to be tiltably supported on and
carried by the arm, and a longitudinally or axially mov-

able switch actuating rod or bar, embodied as compo-

nents in the mechanism shown in Fig. 1;

Fig. 8 is an end view of the components shown in Figs.
4and7;

Figs. 9, 10, 11 and 12 are enlarged views of the switch
actuating mechanism shown: in Fig. 1, illustrating the
same in various relatively shifted positions thereof dur-
ing a complete switch actuating cycle;

Fig. 13 is an enlarged view similar to Fig. 1 and show-
ing a modified switch actoating mechanism; and

Figs. 14, 15 and 16 are enlarged perspective views,
respectively illustrating components of the mechanism
shown in Fig. 13.

To illustrate the invention.the drawings show one-way

make and break switching mechanism 11 adapted to op-

erate an electrical switch 12 through its complete switch-
ing cycle in response -to the projecting movement of a
switch' actuating member in one direction only, the switch
remaining inactive during retracting movement of the
member 13 in the opposite direction. As shown, the
actuating mechanism 11 and its associated switch 12
may be assembled and secured in operative position in an
enclosing housing 14, which may conveniently comprise

"an open sided metal casting forming a chamber 15 adapt-

ed to contain the mechanism 11 as weil as the switch 12,
embossments. 16 being provided for supporting the switch

and one or more of the components of the actuating”

mechanism, )

At one side, the housing may be formed with a pref-
erably integral mounting flange 17, which may be pro-
vided with four holes 18 positioned at the corners of a
square and adapted for the reception of switch mounting
studs or bolts, whereby the switch mechanism can be
mounted directly upon a machine with which the mech-
anism is to be used, the switch being mountable in any
one of four positions relatively displaced by 90 degrees.
The housing may also be provided with an integral inter-

“nally threaded collar 19 for the connection of the housing

with conductor conduit for enclosing conductor wires:

connected with the switch 12. The open side of the hous-

_ing may be formed as a peripheral seat 2¢ upon which

a cover plate 21 may be detachably secured, as by suitable

fastening screws 22 extending in screw holes 23 formed -

preferably at the corners of the housing.
Any suitable- or- preferred switch structure. 12. may be

embody suitable make and break switch contacts ens
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closed in a suitable housing and actuated by a depressible
stem or button 24. The switch 12 may be mounted with-
in the housing 14, as on embossments 16, by means of
anchoring screws 25. The switch actuating mechanism
11 as shown comprises a switch actuating lever 26 piv-
otally. mounted, as on a support pin 27 anchored in the
housing, as on an embossment 16, the lever 26 extending
in position overlying the switch actuating stem or button
24 to depress and release the same in response to rocking
movement of the lever 26 on its pivot pin 27. A spring
28 supported in an embossment 16’ formed in the housing
14 may be provided for normally urging the lever 26 in
a direction on its pin to release the switch butiton 24.
The lever 26 may be provided with a pair of spaced
apart lugs or ears 29, and a switch actuating cam element
30 may be tiltably carried by the lever 26, as on a pin
31 extending through an opening in the element 30 and
mounted at the opposite ends of the pin in suitable open-
ings formed in the ears 29.

The switch actuating element 30 preferably comprises
a plate of wear resisting metal, such as steel, having trape-
zoidal peripheral shape, including a pair of adjacent sides
32 and 33 intersecting at an acute angle to form a sharp
corner 34 and a pair of sides 35 and 36 meeting at an
obtuse angle to form a rounded corner 37 opposite the
sharp. corner 34, the opening for receiving the pin 31
being adjacent the rounded corner 37 and spaced from
the sharp corner 34. The element 30 is also formed with
a projecting toe 38 on the side 33 at the junction thereof
with the side 36, as shown more particularly in Fig. 6
of the drawings. The element 3@ is freely rockable on
the pin 31 between limit positions in which either the
side 35 or the side 36 engages with the supporting lever
26, to thereby limit the rocking movement of the elemernit
on the pin.

The switch actnating member 13 preferably comprises
a cylindrical pin or stem supported preferably for axial
or longitudinal movement in a sleeve 39 secured in a seat
in the mounting flange 17, said bushing or sleeve opening
into the chamber 15 and also outwardly of the housing.
Stop means 49 may be provided for limiting axial move-
ment of the member 13 in the sleeve 39 in a direction
outwardly of the housing to determine the normal or
stand-by position of the switch actuating member 13,
the inner end of the member 13 being provided with a
poc'ket 41 sized to seatingly receive one end of a biasing
spring 42, the opposite end of which extends to and Bears
upon the wall of the chamber 15 which faces the innmer
end of the member 13. The spring 42, accordingly, will
normally urge the member 13 yieldingly in a direction
outwardly of the chamber 15, movement of the member
13 under the influence of the spring 42 being limited by
the stop means 40. The member 13, however, may be
caused to move axially against the influence of the spring

42 by applying pressure upon the end of the member 13 .

which extends outwardly of the flange 17, as by disposing
the switching mechanism in position presenting the out-
wardly extending end of the member 13 in the path of
a switch actuating member driven in response to the
movement of the machine with which the switch mech-
anism may be cooperatively associated.

_ The member 13 is disposed in position to move adja-
cent and in engagement with the switch operating element
30, the member 13 being provided with a pair of spaced
apart lateral cavities 43 and 44 defining an intermediate
cam portion 45 therebstween. The cavity 43 is disposed
in position to receive the corner 34 of the operating ele-
ment 30 when the member 13 is in its normal or stand-
by position as determined by the stop means 40, as shown
more particularly in Figs. 1 and 9 of the drawing. As
the member 13 is moved away from its stand-by posi-
tion against the influence of the spring 42, its cam por-
tion 45 comes into engagement with the side 32 of the
operating element 30, thereby rotating it on its pin 31 to
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the limit position shown in Fig. 10. Continued movement
of the member 13 against the influence of the spring 42
will cause the side 32 of the element to ride upwardly
upon the cam portion 45 of the member 13, Eventually
the corner 34 will be disposed in sliding engagement with
the cam portion 45, as shown in Fig. 10 of the drawings.

Movement of the member 13 against the influence of
the spring thus causes the lever 26 to tilt sufficiently to
depress the switch actuating stem 24 and thereby operate
the switch 12 from its normal to its shifted or thrown
pesition. Continued movement of the member 13
against the influence of the spring 42 will eventually pre-
sent the lateral cavity 44 in registration with the switch
operating element 30, as shown more particularly in Fig.
11 of the drawings, thereby permitting the spring 28 to
shift the lever 26 in a direction to release the switch but-
ton 24. The switch ¥2 will thus be permitted to return
to its normal or stand-by condition, thereby completing
its switching cycle during projecting movement of the
member 13 in one direction only from its normal, re-
tracted or stand-by position to its fully projected position,
in which the element 30 is received in the cavity 44.

Upon release of the member 13, the spring 42, of
course, will return it from the projected position shown
in Fig. 11 to the normal or stand-by position shown in
Figs. | and 9. During such movement, the cam portion
45 of the member 13 will first engage the surface 33 of
the element 30 and tilt-the same on its pivot 31 to the
limit position, as shown in Fig, 12, in which the side 35
of the element seats upon the facing surface of the lever,
the element 3¢ being so formed and arranged that, when
in such limit position, the side 33 and corner 34 of the
element 3¢ may ride over the cam portion 45 of the mem-
ber 13 withont tilting the lever 26 sufficiently for the ac-
tuation of the switch 12.

The switch 12, accordingly, will remain in its normal
or stand-by condition throughout the retracting movement
of the actuating member 13. When the member 13 is in
its normal or stand-by position, it will be noted that the
surface 33 of the element 30 will engage a chamferred
portion 46 of the member 13 at the edge of the cavity
43, the toe 38 of the element 3@ being provided to ride
up upon the side of the member 13, outwardly of the
cavity 43, in order to cock or locate the element 30 in
position assuring that the corner 34 of the element 30
will engage the side of the cam portion 45 when the
member 13 is again moved against the influence of the
spring 42 for the actuation of the switching mechanism.

As shown more particularly in Figs. 1, 2, 7 and 8-12,
the lateral cavities 43 and 44 may be formed by cutting
away the member 13 on one side thereof only, in which
case the opposite side of the member may be formed
with a spline groove 47 in position to slidingly receive a
spline member 48, which may conveniently comprise a
plate secured in the housing 14, thereby permitting the
member 13 to move axially while presenting the cavities
43 and 44 and the cam portion of the member in facing
relationship with respect to the switch operating element
30. The stop means 40 also may conveniently comprise
a diametral pin mounted in a transverse bore formed
through the member 13, as opposite the cam portion 45
thereof, the opposite ends of such pin projecting out-
wardly of the member 13 in position to engage the inner
end of the sleeve 39 and thereby form a stop for limiting
axial movement of the member 13 in one direction
through the sleeve 39 under the influence of the spring
42. The housing mounted end of the spring 42 also may
be supported upon a pin 49 secured on the housing in
coaxial alinement with the spring seating cavity 41 in
the member 13, the unanchored end of the pin 49 being
adapted to engage the bottom of the cavity 41 to thereby
provide stop means for limiting the movement of the
member 13 against the influence of the spring 42, and
thus determine the projected position of the member 13
that is shown in Fig. 11. :
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 As shown more particularly in Figs. 13-16, the mem-
ber 13 may comprise a cylindrical pin in which the cav-
ities 43 and 44 comprlse spaced apart circular grooves
formed on the pin to define the cam portion 45 as a.cy-
lindrical part of the pin disposed between said circular
grooves. In such arrangement it is unnecessary to
spline the member 13 against turning movement in the
housirig 14. It is desirable, however, to form the sleeve
39 as a tubular element extending across the chamber 15,
said tube being anchored at its opposite ends in the flange
17 and in a mounting seat 5§ formed in the wall of the
housing 14 opposite from the flange. The sleeve 39
slidingly receives. the member 13 and is formed with
lateral openings 51 and 52, adapted respectively to ac-
c¢ommodate the pivoted hub of the lever 26 and the ele-
ment 30 in position to cooperatively engage the sleeve
enclosed cylindrical cam portion 45 and extend in the
cavities 43 and 44,

The end of the spring 42 remote from the member
13 may be.received in the sleeve mounting seat 50, there-
by eliminating the. necessity of providing a pin like the
pin 49 of the Fig. 1 embodiment. The stop means 40
also may comprise a single pin extending through the
sleeve 39 in position to engage the spaced apart facing
walls defining the remote sides of the cavities 43 and. 44,
when the member 13 is in normal and fully depressed po-
sitions, respectively.

If desired, as shown more particularly in Fig. 4 of the
drawings, the end of the member 13 which. projects out-
wardly of the flange 17 may be provided with a spring
pressed plunger 53 for yielding engagement with the
shiftable switch actuating member of the machine or
device with which the mechanism is operatively associ-
ated.

It will: be seen from the foregoing that switch mecha-
nism embodying the herein disclosed features will oper-
ate switching components through a complete switching
cycle during movement of a switch actuating member
from normal or stand-by position in one direction only,
that is to say, the controlled switch may be opened and
closed, or vice versa, during movement of the switch
actuating member in one direction only; but the switch
components will remain inactive during return of the
switch actuating member in the reverse direction to stand-
by position.

It is thought that the invention and its numerous at-
tendant ‘advantages will be fuily understocod from the
foregoing description, and it is obvious that numerous
changes may be made in the form, construction and ar-
rangement of the several parts without departing from the
spirit or scope of the invention, or sacrificing any of its
attendant advantages, the forms herein disclosed being
preferred embodiments for the purpose of illustrating the
invention.

The invention is hereby claimed as follows:

1. In an electrical switch mechanism, the combination,
with a switch having contacts adapted to move through a
switch operating cycle from a normal switch position to
a thrown position and back to said normal position, after
remaining in said thrown position during an interval of
finite duration, and a driving member for so moving said
contacts, of a dog tiltable on said driving member be-
tween switch actuating and inactive positions, and an ac-
tuating member movable in one direction from one limit
position to another and back in the opposite direction, said
actuating member having a cam portion of sclected length
in the direction of movement of said actuating member,
said cam portion being disposed in position successively
to engage and tilt said dog to switch actuating position,
thereafter to shift said dog in one switch actuating direc-
tion and then in the reverse direction, to move the switch
contacts through a complete switching cycle during move-
ment of the actuating member in one direction, said cam
portion during movement of the actuating member in the
opposite direction being operable to tilt the dog to inopera-
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tive_position to thereby prevent actuation of the switch
contacts during movement of thie actuating. member ‘in
such _opposite direction, so that the interval during which
the switch remains in thrown position is determined by
said selected length of the cam portion.

2. In an electrical switch mechanism, the combination,
with. a. 'switch having contacts adapted to move through
a switch operating cycle from a normal switch position
to a.thrown position and back tc said normal position,
after remaining in said thrown position during an interval
of finite duration, and a driving member for so moving
said contacts, of a dog tiltable on said driving member be-
tween switch actuating and inactive positions, and an
actuating stem movable in one direction from one limit
position to another and back in the opposite direction,
said stem having a lateral cam formed thereon in. posi-
tion. successively to engage and tilt said dog to switch ac-
tuating. position, thereafter to shift said dog. and said
switch. driving member in one direction and then in the:
opposite direction to thereby move the switch contacts
through. a complete switching cycle during axial move-
ment_of the stem in one direction, said cam being of se-
lected length in the axial direction of said stem, said cam
durmg movement of the stem in the opposite direction, be-
ing operable to tilf the dog to inoperative position on said
driving member to thereby prevent actuation of the switch
contacts. during movement of the stem in such opposite
direction;. so that the interval during which the switch
remains in thrown position is determined by said selected
length of the cam.

3. In an electrical switch mechanism, the combination,
with a switch having contacts adapted to move through
a switch operating cycle from a normal switch position to
a- thrown posmon and back to said normal position, after

remaining in said. thrown position during an interval of

finite duration, and a driving member for so moving said
contacts, of a dog tiltable on said driving member be-
tween sw1tch actuating and inactive positions, and an ac-
tuating stem movable in one direction from one limit posi-
tion to another and back in the opposite direction, said
stem having a pair of longitudinally spaced cavities formed
laterally thereon and defining a cam on the stem between
said cavities in position successively to engage and tilt said
dog to switch actuating position, thereafter to shift said
dog and driving member in one switch actuating direction
and then in another to move the switch contacts through a
complete switching cycle during movement of the stem
in one direction, said cam being of selected length in the
axial direction of said stem, said cam during movement
of the stem in the opposite direction being operable to tilt
the dog to inoperative position on said driving member
to thereby prevent actuation of the switch contacts during
movement of the stem in such opposite direction, so that
the interval during which the switch remains in thrown
position is determined by said selected length of the cam.

4. In an electrical switch mechanism, the combination,
with a switch having contacts adapted to move through
a switch operating cycle from a normal switch position to
a thrown position and back to said normal position, after
remaining in said thrown position during an interval of
finite duration, of a dog tiltable between switch actuat-
ing and inactive positions, said dog being shiftable to ac-
tuate said contacts through a complete switching cycle,
when in switch actuating position, and a stem movable
axially in one direction from one limit position to another
and back in the opposite direction, said stem having a
pair of spaced apart lateral cavities for receiving said dog,
when the stem is in said limit positions, said cavities de-
fining a cam therebetween in position successively to en-
gage and tilt said dog to switch actuating position, there-
after to shift said dog in one switch actuating direction
and then in another to move the switch contacts through
a complete switching cycle during axial movement of the
stem in one direction, said cam being of selected length in
the axial direction of said stem, said cam during move-
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ment of the stem in the opposite direction being operable
to tilt the dog to inoperative position to thereby prevent
actuation of the switch contacts during movement of the
stem in such opposite direction, so that the interval during
which the switch remains in thrown position is deter-
mined by said selected length of the cam.

5. In an electrical switch mechanism, the combination,
with a switch having contacts adapted to move through
a switch operating cycle from a normal switch position
to a thrown position and back to said normal position,
after remaining in said thrown position during an interval
of finite duration, and a switch driving member movable
in opposite directions to so move said contacts, of an op-
erating dog tiltable on said driving member between switch
actuating and inactive positions, said dog and said driving
member being shiftable to actuate said contacts through a
complete switching cycle, when said dog is in switch actuat-
ing position on said member, a guide sleeve supported ad-
jacent said member and dog and having a lateral opening
in which said dog extends, and a stem supported in said
sleeve for axial movement in one direction from one limit
position to another and back in the opposite direction,
said stem having a lateral cam of selected length in the
direction of the axis of the stem, said cam being dis-
posed in position successively to engage and tilt said dog
to switch actuating position on said member, thereafter
to shift said dog and member in one direction and then in
the opposite direction, to thereby move the switch con-
tacts through a complete switching cycle during axial
movement of the stem in one direction in said sleeve, said
cam, during movement of the stem in the opposite direc-
tion, being operable to tilt the dog to inoperative position
on said member to thereby prevent actuation of the switch
contacts during movement of the stem in such opposite
direction, so that the interval during which the switch
remains in thrown position is determined by said selected
length of the cam.
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6. In an electrical switch mechanism, the combination,
with a switch having contacts adapted to move through a
switch operating cycle from a normal switch position to a
thrown position and back to said normal position, after re-
maining in said thrown position during an interval of finite
duration, a switch driving member movable in opposite
directions to soc move said contacts and yielding bias means
normally urging said member in one direction, of an op-
erating dog tiltable on said driving member between switch
actuating and inactive positions, a guide sleeve supported
adjacent said member and dog and having a lateral open-
ing in which said dog extends, an actuating stem supported
in said sleeve for axial movement in one direction from
one limit position to another and back in the opposite
direction, said stem having a lateral cam of selected length
in the direction of the axis of the stem, said cam being
disposed in position successively to engage and tilt said
dog to switch actuating position on said member, there-
after to shift said dog and said member in one direction
against the influence of said bias means and then in the
opposite direction, to thereby move the switch contacts
through a complete switching cycle during axial move-
ment of the stem in one direction, and resilient means dis-
posed within said guide sleeve and yieldingly urging said
stem in the opposite direction, said cam, during movement
of the stem in such opposite direction, being operable to
tilf the dog to inoperative position on said member to
thereby prevent actuation of the switch contacts during
movement of the stem in such opposite direction, so that
the interval during which the switch remains in thrown
position is determined by said selected length of the cam.
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