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My invention relates, generally, to electric
switches and, more particularly, to electric
switches of the enclosed type commonly known
as safety switches.

In order to improve its efficiency and inter-
rupting capacity, an electric switch may be pro-
vided with a quick-make-and-break mechanism
for closing and opening the contact members of
the switch. Also the safety features of an en-
closed switch may be increased by providing a
device for interlocking the switch cabinet cover
with the switch operating mechanism. The prior
operating mechanisms and interlocking devices
with which I am familiar have been of a compli-
cated structure and expensive to manufacture
and assemble,

Accordingly, an object of my invention, gener-
ally stated, is to provide a combined snap-action
operating and interlocking mechanism for an en-
closed switch which shall be simple and efficient
in structure and operation, and which may be
economically manufactured and installed.

A more specific object of my invention is to
reduce the friction and wear of the parts of a
snap-action operating mechanism for an enclosed
switch. .

Another object of my invention is to provide a
snap-action operating mechanism for an en-

closed switch which may be readily assembled

in the switch cabinet. .

A-further object of my invention is to provide
a relatively tight cabinet for enclosing an electric
- switch. S

Other objects of my invention will be ex-
plained fully hereinafter or will be apparent to
those skilled in the art.

In accordance with the invention, the snap-ac-
tion mechanism for an enclosed switch is pro-
vided with two compression springs which are
connected between a pair of spaced actuating

plates at diametrically opposite points, thereby

dividing the load of the springs between the
bearings for both actuating plates and balancing

the entire mechanism. The interlock for the

cabinet cover is actuated by a cam plate which is
rotated by the handle that rotates the switch
actuating plates. -

"For a fuller understanding of the nature an
objects of the invention, reference may be had to
the following detailed description, taken in con-
junction with the accompanying drawings, in
which: i :

Figure 1 is a plan view of an enclosed switch
embodying the features of the invention,

the cover being broken away to show the switch

mechanism; ‘
Fig. 2 is a view in section, taken along the line
IIII of Fig. 1, showing the snap-action and in-
terlocking mechanism;
Fig. 3 is a view in section, taken along the line

- II—III of Fig. 2, showing & portion of the snag.-
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action mechanism;

Fig. 4 is an exploded perspective view of the
operating handle assembly; and .

Fig. 5 is a detail view of a portion of the in-
terlocking mechanism. '

Referring to the drawings, the enclosure for
the switch comprises a sheet metal casing - 10
having side walls 11 and 12, end walls 13 and a
bottom wall 4. An openable cover or door 15
is pivotally attached to the side wall 11 by a pair
of hinges 6. The cover 15.is provided with a
peripheral flange 17 which overlaps the edges of
the side and end walls. A latching device I8 of
the usual type is provided on the side wall 12 for
latching the cover 14 closed. .

A multi-pole switch mechanism is mounted in

the casing, each pole of which comprises an in-

sulating base {9 upon which is mounted a jaw 21
and contact jaw 22 for recelving a switch blade
23 that is pivoted to the hinge jaw 21. The con-
tact jaws 22 are provided with, terminals 24 and
the hinge jaws with terminals 25 for making the

30 desired electrical connections to the switch, If
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desired, each pole of the switch may be provided

. with a fuse 26 mounted in fuse clips 27 and elec-
trically connected in series-circuit relation with
the switch blades.

The switch blades 23 are of the knife-blade
type and are simultaneously actuated by means
of a bail 28 which constitutes a crank that is piv-
oted at its opposite ends to the side walls of the
casing 10. Each switch blade ig mechanically
connected to the bail or crank 28 by hook-shaped
members 29 and insulated from the bail by insu-
lating members 3f. One end of the crank 28 is
rotatably mounted in a bearing 32 on the side
wall Il of the casing, and the opposite end of the
crank is rotatably mounted in a tubular bushing
33 which is part of a handle 34,

As shown in Fig. 3, the operating handle 34 is
secured to the bushing 38 exteriorly of the cas-
ing (0. The handle 34 is provided with a driving
element 8% which extends through an arcuate slot
.86 in the side wall 12 for operating the switch
mechanism in a manner which will be described
more fully hereinafter. ‘

‘In order to prevent dirt and moisture from

part of 85 entering the operating mechanism and the in-

-
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side of the switch casing, a pair of nested cup-
shaped members 37 and 38 are provided for re-

stricting access to the openings in the cabinet for.

the operating mechanism. As shown, the cup-
shaped member 38 is inverted and its sides over-
lap the sides of the cup-shaped member 31. The
handle 34, its driving element 35, and the cup-
shaped member 38 are all secured to the bushing
33 by riveting the ends of the bushing against
the sides of the cup-shaped member 38 to force
the handle 34 against a shoulder 39 on the bush-
ing 33. A notch 41 is provided in the lower end
of the handle 34 for the driving element 35 to
insure that the driving element will always move
with the handle 34. Thus the torque is trans-
mitted by the member 35 which engages the sides
of the notch 4t and not through the riveted
connection between the bushing and the handle.

The opening in the cup-shaped member 37 for
the bushing 33 is provided with a flange 42 which
constitutes a bearing for the bushing 33 where
the bushing goes through the side wall 12 of the
casing 10. 'The cup-shaped member 37 may be
secured to the side wall {2 by rivets 43, as shown
in Fig. 4, or by spot welding. An arcuate slot
44 similar to the slot 36 is provided in the cup-
shaped member 37 for the driving element 35 of
the handle. In this manner it will be seen that
the bushing 33, the driving element 35, and the
cup-shaped member 38 all rotate with the handle
34 when the handle is operated.

In order to provide a quick-make-and-break
operation of the contact members of the switch,
a snap-action mechanism 1s interposed between
the operating handle 34 and the actuating crank
28, causing the switch blades to be actuated to
open and closed circuit positions with a snap-
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of the casing 10 by means of a pivot stud 59,
and an angularly projecting end of the bracket

58 is provided with an opening through which

[

the outer end of the fork arm extends. The
heads 6t of the actuating forks 58 pivotally en-
gage the pins 51 of the actuating member 45
between the plates 48 and 489.

When the actuating member 45 is rotated in

" either direction by the operating handle, the
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action when the switch is operated. The snap- .

action mechanism comprises an actuating mem-
ber 45 rotatably mounted on the bushing 33 and
a pair of oppositely disposed overcenter spring
units 47 which engage the rotatable actuator 4%
at substantially diametrically opposite points.

As shown in Figs. 2, 3 and 4, the actuating
member 45 comprises a pair of spaced actuating
plates 48 and 49 rigidly secured together in
" slightly spaced relation by a bearing sleeve 50
and a pair of pins 51, the ends of which are
riveted over against the plates. The bearing
sleeve 50 is provided with a spacing shoulder 52
disposed between the plates 48 and 48. The
plates 48 and 49 are provided with a central open-
ing in which is mounted the bearing sleeve 50
by means of which the actuating member 45 is
rotatably mounted on the bushing 33.

In order to provide a lost motion connection
between the crank 28 and the actuator 45, the
inner plate 48 is provided with an angular ex-
tension 53 having a pair of spaced arms 54 for
“enpaging opposite sides of the bent portion of the
crank 28. The actuating member 45 is manually
oscillated by means of the operating handle 34.
In order to provide a lost motion connection be-
tween the handle 34 and the actuator 45, an
arcuate slot 55 is provided in the actuating plate
49 for the driving element 35 of the handle 34.
The slot 55 is of a greater length than the width
of the driving element 35, thereby permitting
the handle to move relative to the actuator 485.

Each overcenter spring unit 47 comprises an
actuating fork 56, and a coil spring §1 which is
mounted on the arm of the fork 56 and disposed
in compression between the head of the fork and
an angle-shaped guide bracket 58. The guide
bracket .58 is pivotally mounted on the wall 12
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springs 51 are compressed during the first part
of the movement and as soon as the connecting
pins 51 cross the line adjoining the fixed pivots
59 of the springs, the line of action of the springs
is shifted and the springs continue the move-
ment of the actuating member with a snap-
action. The arms 54 of the actuator 45 are pref-
erably so spaced that they engage and being to
move the crank 28 approximately at the time
when the springs 51 pass overcenter. The
actuating plates 48 and 49 are provided with
shoulders 62 which engage a projection 63 of
the cup-shaped member 37T which extends
through the wall 12 of the casing, thereby limit-
ing the rotational movement of the actuator 45
in either direction.

An interlock is provided for normally pre-
venting opening of the cover i15 when the switch
is in the “on” or closed position, and also for
preventing closing of the switch when the cover
is open. As shown in Figs. 2 and 5, the interlock
lever 64 having an offset inner end 65 which is
pivotally mounted in an opening provided in the
side wall 12 of the casing 10. The interlocking
lever 64 is biased in a clockwise direction by a
compression spring 66 interposed between a pro-
jection 67 of the interlocking lever and the bot-
tom wall 14 of the casing. A projection 68 on
the outer end of the interlocking lever 64 co-
operates with a spring-biased latch 69, slidably
mounted in a bracket Ti on the inside of the
cover 15, to normally prevent opening of the
cover when the switch is in the closed position,
as shown in the drawings.

The interlocking lever 64 is operated in accord-
ance with the position of the operating handle
of the switch by means of a cam plate 12 which
is rotatably mounted on the bushing 33 between
the actuating member 45 and the side wall 2
of the casing Il. The cam plate 12 is connected
for movement with the operating handle 34 by
means of a slot 13 in the plate 72 through which
the driving element 35 of the handle extends.
Since the slot 73 is practically the same size as
the driving element, there is no lost motion be-
tween the cam plate 12 and the handle 34. The
interlocking lever 64 is provided with an arcuate
edge T4 which is biased against the periphery
of the cam plate 72, and the cam plate is pro-
vided with a notch 15 which is positioned op-
posite a shoulder 16 on the interlocking lever
when the operating handle 34 is in the “off”
position, thereby permitting opening of the cover
when the switch is in the open position.

As shown in Fig. 2, the cover |5 presses against
the end of the interlocking lever 64 when the
cover is fully closed to prevent the shoulder 76
from dropping into the notch 75 in the cam plate
12, thereby permitting the switch mechanism to
operate freely. As the cover is opened, the in-
terlocking lever 64 is biased in a clockwise di-
rection by the spring 66. If the switch is in the
“off” position, the notch 75 is so positioned with
respect to the shoulder 76 that the interlocking
lever rotates in a clockwise direction sufficiently
to permit the latch 69 to clear the projection 68
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on the interlocking lever, thereby permitting the
cover to be entirely opened.

However, if the switch is not in the fully open
position, the arcuate surface 14 of the inter-
locking lever 64 will ride against the cam plate
12 to prevent opening of the cover. Further-
more, it will be seen that when the shoulder 7€
is in the notch 75 of the cam plate 12, the handle
34 cannot be rotated to close the switch. When
the cover is closed it actuates the interlocking
lever 64 in a counter-clockwise direction to a po-
sition in which the shoulder 76 clears the notch
15 thereby permitting closing of the switch
mechanism.

In order to permit inspection of the switch by
an authorized person an opening 77 is provided
in the cover {5 through which a screw driver or
similar tool may be inserted into a notch 78 in
the sliding latch 69 to move the latch away from
the interlocking lever 64 to permit the cover to
be opened even though the switch is in the “on”
position, The sliding latch 69 is so made that
the opening 17 is always entirely closed on the
inside of the cover, thereby excluding dirt and
moisture from the interior of the casing.

In addition to functioning as an operating cam
for the interlocking device, the plate 72 is also
utilized to cover the openings 38 and 44 in the
casing {0 and the cup-shaped member 27 pro-
vided for the driving element 35 of the switch
handle, thereby making the casing more dirt and
moisture proof. Also, the possibility of any arcs
formed during the operation of the switch mech-
anism reaching the outside of the casing is pre-
cluded by covering all openings in the casing.

Referring particularly to Fig. 4, it will be seen
that the handle and the snap-action mechanisms
may be readily assembled by inserting the bush-
ing 33, which has previously been secured to the
handle and the cup-shaped member 38 in the
manner hereinbefore described, through the bear-
ing surface 42 of the cup-shaped member 37,
which has previously bkeen secured to the side
wall {2 of the casing by the rivets 43 as herein-
before deseribed. The cam plate 12 is then in-
serted on the bushing inside of the casing, and
the attuating device 48 comprising the plates 48
and 49, which are riveted together, as previously
described, is inserted on the bushing 83 with the
bearing sleeve 50 disposed between the plates and
the bushing, as shown in PFig. 3. The U-shaped
washer 19 is then inserted in an annular groove
provided near the end of the bushing 33. The
overcenter. spring devices 41 may then be placed
in position by compressing the springs 57 by
means of a suitable tool to permit the forks 56 to
be inserted between.the pins 51 and the brackets
58. In this manner it will be seen that the en-
tire operating mechanism may be quickly as-
sembled or disassembled if desired.

The operation of the switch is briefly as fol-
lows: The switch mechanism and operating
handle are shown in the “on” or closed circuit
position in the drawings. 'To operate the switch
to the “off” or open circuit position, the operating
handle 34 is manually moved in a counter-clock-
wise direction. The driving element 35 and the
cup-shaped member 38 move as a rigid unit with

10

20

23

30

40

4:

bl

60

65

the operating handle 34, and as soon as the lost

motion provided by the slot 55 is taken up the
driving element 35 moves the snap-acting actuat-
ing member 45 in a counter-clockwise direction
with the operating handle.

However, the crank 28 and the switch blades
23 remain in the “on” position during the first
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portion of the movement of the actuating mem-
ber 45 until approximately the time that the
overcenter spring units 41 pass overcenter.” The
contact members of the switch remain closed dur-
ing the initial movement of the operating handle
because of the lost motion provided between the
handle 34 and the actuating device 45 by the slot
55 and the lost motion provided between the ac-
tuator 45 and the crank 28 by the spaced arms
54 on the actuating plate 48.

As soon as spring units 47 pass overcenter, the
actuating member 45 is moved with a snap-ac- -
tion from this point on to the full “off” position
where it is stopped by the shoulder 62 engaging
the projection 63. Approximately at the time the
spring units 47 begin to pass overcenter, the
trailing arm 54 of the actuating mémber 45 en-
gages the crank 28 to cause the crank and the
switch blades to be moved with a snap-action to.
the full “off” position by the actuating member
45 and the spring units 47. By reason of the
slot 55, it is impossible to check the snap acting
movement of the switch mechanism once this
movement is started, since the actuating mem-
ber is moved ahead of the handle by the over-
center springs as soon as they pass overcenter.

The switch may be moved to the “on” posi-
tion by substantially reversing the foregoing oper-
ation. The operating handle 34 is manually
moved in a clockwise direction to the “on” posi-
tion. As soon as the spring units 47 have been
moved overcehnter, the force of the springs act
to move the actuating member 45 and the switch
blades 23 to the “on” position. with a snap-action,
the force of the springs being sufficient to fully
close the switch blades in the contact jaws 22.
The movement of the crank 28 is limited by a
pair of spaced arms 8¢ on'a bracket 82 which is
secured to the side wall 1! of the casing.

From the foregoing description, it is apprarent
that I have provided a combined snap-action
operating and interlocking mechanism for an en-
closed switch which is relatively simple in struc-
ture, and which may be readily assembled in the
switch casing. Therefore, the structure herein
described may be economically manufactured and
installed. ¥urthermore, the operating mecha-
nism is efficient in operation since the overcenter
springs are equally balanced against each other,
and the load of the springs on the bearing sur-
faces is divided between the pair of actuating
plates, thereby reducing the friction and wear of
the moving parts of the mechanism. Also, the
cabinet is relatively tight, thereby excluding dirt
and moisture from the switch mechanism and re-
taining arcs within the casing. )

Since many modifications may be made in the
apparatus and arrangement of parts without de-
parting from the spirit of my invention, I do
not wish to be limited other than by the scope
of the appended claims.

I claim as my invention:

1. In an enclosed switch, in combination, an
enclosing casing, a switch in said casing, a rotat-
able operating handle on the exterior of the cas-
ing for operating the switch to “on” and “off”
positions, a snap-acting mechanism for actuat-
ing the switch, said mechanism comprising an
actuating plate disposed inside the casing and
rotatable about the same axis as said handle,
said actuating plate having spaced portions there-
on, said handle Laving a driving element which
projects between said spaced portions to provide a
lost motion connection between the plate and
the handle, and overcenter spring means engag-
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ing the actuating plate to impart a snap-acting
movement theretowhen the platehas been rotated
a predetermined amount by the handle, and an
additional plate having the same axis as the first
plate and actuated thereby to operate said switeh.
2. In an enclosed switch, In combination, an
enclosing casing, a switch in said casing, a rotat-
- able operating handle on the exterior of the cas-
ing for operating the switch to “on” and ‘“off”
positions, a snap-acting mechanism for actuat-
ing the switch, said mechanism comprising an
actuating plate disposed inside the casing and
rotatable about the same axis as said handle,
said actuating plate having spaced portions-
therein, said hendle having a driving element
which projects hetween said spaced portions to
provide a lost motion connection between the
plate and the handle, an overcenter spring en-
gaging the actuating plate to impart a snap-act-
ing movement thereto when the plate has been
rotated a predetermined amount by the handle,
and an additional plate having the same axis
as the first plate and actuated thereby, said
additional plate having means thereon for oper-
ating said switch.

3. In an enclosed switch, in combination, an
enclosing casing having a cover, a switch in said
casing, a rotatable operating handle on the ex-
terior of the casing for operating the switch to
“on” and “off” positions, a snap-acting mecha-
nism for actuating the switch, said mechanism
comprising a pair of actuating plates disposed in-
side the casing and rotatable about the same axis
as said handle, one of said plates having spaced
portions thereon between which an element of
said handle projects to provide a lost motion con-
nection between the plate and the handle, and
overcenter spring means engaging said plate to
impart a snap-acting movement thereto when
the plate has been rotated a predetermined
amount by the handle, the other of said plates
being actuated by the first plate to operate said
switch.

4. In an enclosed switch, in combination, an
enclosing casing having a cover, a switch in said
casing, a rotatable operating handle on the exte-

~rior of the casing for operating the switch to
“on” and “off” positions, a snap-acting mecha-
nism for actuating the switch, said mechanism
comprising & pair of actuating plates disposed
inside the casing and rotatable about the same
axis as said handle, means for securing said
plates together in spaced relation, one of said
plates having an arcuateé slot therein in which
an element of said handle projects to provide
& lost motion connection between the plates and
the handle, and a pair of overcenter springs en-
gaging the actuating plates at substentially dia-
metrically opposite points to impart a snap-act-
ing movement thereto when the plates have been
rotated a predetermined amount by the handle.

5. In an enclosed switch, in combination, an,
enclosing casing having an openable cover, a
switch in said casing having relatively movable
contact members, a member disposed interiorly
~of the casing for aciuating the contact members
of the switch, a rotatable operating handle dis-

_posed exteriorly of the casing, a snap-acting
mechanism interposed between said actuating
member and said operating handle, said mecha-
nism comprising a pair of actuating plates dis-
posed inside the casing and rotatable about the
same axis as said handle, means for securing said
plates together in spaced relation, one of said
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element of sald handle projects to provide a lost-
motion connection between the plates and the
handle, the other of said plates having spaced
arms thereon for engaging said contact actuat-
ing member to provide a lost-motion connection
between the plates and said member, and over-
center spring means engaging the actuating plates
to impart a snap-acting movement thereto when
the plates have been rotated a predetermined
amount by the handle.

6. In an enclosed switch, in combination, an
enclosing casing having an openable cover, a
switch in said casing having relatively movable
contact members, a member disposed interiorly
of the casing for actuating the contact members
of the switch, a rotatable operating handle dis-
posed exteriorly of the casing, a snap-acting
mechanism interposed between said actuating
member and said operating handle, said mecha-
nism comprising a pair of actuating plates dis-
posed inside the casing and rotatable about the
same axis as said handle, means for securing
said plates together in spaced relation, one of
said plates having an arcuate slot therein in
which an element of said handle projects to pro-
vide a lost-motion connection between the plates
and the handle, the other of said plates having
spaced arms thereon for engaging said contact
actuating member to provide a lost-motion con-
nection between the plates and said member, and
a pair of overcenter compression springs engag-
ing the actuating plates at substantially dia-
metrically opposite points to impart a snap-act-
ing movement thereto when the plates have been
rotated a predetermined amount by the handle.

7. In an enclosed switch, in combination, an
enclosing casing having an openable cover, a
switch in said casing having relatively movable
contact members, a member disposed interiorly
of the casing for actuating the contact members
of the switch, a rotatable operating handle dis-
posed exteriorly of the casing, a snap-acting
mechanism interposed between said actuating
member and said operating handle, said mecha-
nism comprising a pair of actuating plates dis-
posed inside the casing and rotatable about -the
same axis as said handle, means for securing said
plates together in spaced relation, one of said
plates having an arcuate slot therein in which
an element of said handle projects to provide a
lost-motion connection between -the plates and
the handle, the other of said plates having spaced
arms thereon for engaging said contact actuating
member to provide a lost-motion connection be-
tween the plates and said member, overcenter
spring means engaging the actuating plates to
impart a snap-acting movement thereto when
the plates have been rotated a predetermined
amount by the handle, and stop means in sald

0 casing for engaging said plates at predetermined
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points to limit their rotational movement.

8. In an enclosed switch, in combination, an
enclosing casing having an openable cover, a
switch in said casing having relatively movable
contact members, a member disposed interiorly
of the casing for actuating the contact members
of the switch, a rotatable operating handle dis-
posed exteriorly of the casing, a snap-acting
mechanism interposed between sald actuating
member and said operating handle, said mecha-
nism comprising a pair of actuating plates dis-~
posed inside the casing and rotatable about the

-sgme axis as said handle, means for securing said

plates together in spaced relation, one of sald

plates having an arcuate slot therein in which an 78 plates having an arcuate slot therein in which an
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element of said handle projects to provide a lost-
motion connection between the plates and the
handle, the other of said plates having spaced
arms thereon for engaging said contact actuating
member to provide a lost-motion connection be-
tween the plates and said member, overcenter
spring means engaging the actuating plates to
impart a snap-acting movement thereto-when the
plates have been rotated a predetermined amount
‘by the handle, stop means in said casing for en-
gaging said plates at predetermined points to limit
their rotational movement, and additional stop
means in said casing for limiting the movement
of said contact actuating member.

9. In an enclosed switch, in combination, an
enclosing casing having an openable cover, a
switch in said cesing having relatively movable
contact members, a crank member pivotally
mounted in the casing for actuating the contact
members of the switch; an operating handle ro-
tatably mounted on one end of said crank exte-
riorly of the casing, a snap-acting mechanism
interposed between said crank and said handle,
said mechanism comprising a pair of actuating
plates disposed inside the casing and rotatable

about said crank, means for securing said plates -

together in spaced relation, one of said plates
having an arcuate slot therein in which an ele-
ment of said handle projects to provide a lost-
motion connection between the plates and the
. handle, the other of said plates having spaced
arms thereon for engaging said crank to provide
a lost-motion connection between the plates and
the crank, and overcenter spring means engaging
the actuating plates to impart a snap-acting
movement thereto when. the plates have been
rotated a predetermined amount by the handle.

10. In an enclosed switch, in combination, an
enclosing casing having an openable cover, a
switch in said casing having relatively movable
contact members, a crank member pivotally
mounted in the casing for actuating the contact
members of the switch, an operating handle ro-
tatably mounted on one-end of said crank ex-
teriorly of the casing, a bushing disposed be-
tween said handle and said crank, a snap-acting
mechanism interposed between said crank and
said handle, said mechanism comprising a pair
of actuating plates rotatably mounted on said
bushing inside the casing, means for securing
said plates together in. spaced relation, one of
said plates having an. arcuate slot therein in
which an element of said handle projects to pro-
vide a lost-motion connection between the plates
and the handle, the other of said plates having
spaced arms thereon for engaging said crank to
provide a lost-motion connection between the
plates and the crank and a pair of overcenter
springs engaging the actuating plates at sub-
. stantially diametrically opposite points to im-
part a snap-acting movement thereto when the
plates have been rotated a predetermined amount
by the handle. .

11. In an enclosed switch, in combination, an
enclosing casing having an openable cover, a
switch in said casing, a rotatable operating
handle on the exterior of the casing for operating
the switch to “on” and “off” positions, a snap-
acting mechanism for actuating the switeh, said
mechanism comprising an actuating plate dis-
pesed inside the casing and rotatable about the
same axis as said handle, said actuating plate
having an arcuate slot therein, said handle hav-
ing a driving element which projects into said
slot to provide a lost-motion connection between
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the plate and the handle, a cam plate disposed
between said actuating plate and said casing,
said cam plate having a slot therein through
which the driving element of the handle extends
to rotate the cam plate with the handle, an inter-
locking lever actuated by said cam plate to re-
tain said cover closed when the switch is in the
“on” position, and overcenter spring means en-
gaging the actuating plate to impart a snap-
acting movement thereto when the plate has
been rotated a predetermined amount by the
handle. ’ :

12. In an enclosed switch, in combination, an
enclosing casing. having an openable cover, a
switch in said casing, a rotatable operating

‘handle on the exterior of the casing for oper-

ating the switch to “on” and “off” positions, a
snap-acting mechanism for actuating the switch,
said mechanism comprising an actuating plate
disposed inside the casing and rotatable about
the same axis as said handle, said actuating plate
having an arcuate slot therein, said handle hav-
ing a driving element which projects into said
slot to provide a lost-motion connection between
the plate and the handle, a cam plate disposed
between said actuating plate and said casing,
said cam plate having a slot therein through
which the driving element of the handle extends
to rotate the cam plate with the handle, an inter-
locking lever actuating by said cam plate to re-

. tain said cover closed when the switch is in the
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“on” position, and overcenter spring means en-
gaging the actuating plate to impart a snap-
acting movement thereto when the plate has
been rotated a predetermined amount by the
handle, said interlocking lever being disposed to
engage said cam plate when the cover is open to
prevent actuating the switch to the “on” position.

13. In an enclosed switch, in combination, an
enclosing casing having an openable cover, a
switch in said casing, a rotatable operating
handle on the exterior of the casing for oper-
ating the switch to “on” and “off” positions, a
snap-acting mechanism for actuating the switeh,
said mechanism comprising an actuating plate
disposed inside the casing and rotatable about
the same axis as said handle, said actuating plate
having an arcuate slot therein, said handle hav-
ing a driving element which projects into said
slot to provide a lost-motion connection between
the plate and the handle, a cam plate disposed
between said actuating plate and said casing,
said cam plate having a slot therein through
which the driving element of the handle extends
to rotate the cam plate with the handle, an in-
terlocking lever actuating by said cam plate to
retain said cover closed when the switch is in
the “on” position, overcenter spring means en-
gaging the actuating plate to impart a snap-

‘acting movement thereto when the plate has

been rotated a predetermined amount by the
handle, said interlocking lever being disposed tc
engage said cam plate when the cover is open to
prevent actuating the switch to the “on” posi-
tion, and spring means for biasing said inter-
locking lever against said cam plate.

14. In an enclosed switch, in combination, an

‘enclosing casing having an openable cover, a

switch in said casing, a rotatable operating handle
on the exterior of the casing for operating the
switeh to “on” and “off” positions, a snap-acting
mechanism for actuating the switch, said mecha-
nism comprising an actuating plate disposed in-
side the casing and rotatable about the same axis
as said handle, said actuating plate having an
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arcuate slot therein, said handle having a dfiving
element which projects into said slot to provide a
lost-motion connection between the plate and the
handle, a cam plate disposed between said actuat-
ing plate and said casing, said cam plate having a
slot therein through which the driving element of
the handle extends to rotate the cam plate with
the handle, an interlocking lever actuated by said
cam plate to retain said cover closed when the
switch Is in the “on” position, over-center spring
means engaging the actuating plate to impart a
snap-acting movement thereto when the plate
has been rotated a predetermined amount by the
handle, said interlocking lever being disposed to
engage said cam plate when the cover is open
to prevent aétuating the switch to the “on” posi-
tion, and spring means for biasing said interlock-
Ing lever against said cam plate, said cover being
disposed to press said interlocking lever away
from said cam plate when the cover is closed.

15. In an enclosed switch, in combination, an
enclosing casing having an openable cover, g
switch in said casing, a rotatable operating handle
on the exterior of the casing for operating the
switch to “on” and “off” positions, a snap-acting
mechanism for actuating the switch, said mecha-
nism comprising an actuating plate disposed in-
side the casing and rotatable about the same axis
as said handle, said actuating plate having an
arcuate slot therein, said handle having a driving
element which projects into said slot to provide a
lost-motion connection between the plate and the
handle, a cam plate disposed between said actu-
ating plate and said casing, said cam plate hav-
ing a slot therein through which the driving ele-
ment of the handle extends to rotate the ecam
plate with the handle, an interlocking lever actu-
ated by said cam plate to retain said cover closed
when the switch is in the “on” position, over-
center spring means engaging the actuating plate
to impart a snap-acting movement thereto when
the plate has been rotated a predetermined
amount by the handle, and a spring-biased latch
slidably mounted on said cover to engage said in-
terlocking lever.

16. In an enclosed switch, in combination, an
enclosing casing having an openable cover, a
switch in said casing, a rotatable operating han-
dle on the exterior of the casing for operating the
switch to “on” and “off” positions, a snap-acting
mechanism for actuating the switch, said mech-
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anism comprising an actuating plate disposed in-
side the casing and rotatable about the same axis
as said handle, sald actuating plate having an
arcuate slot therein, said handle having a driving
element which projects into said slot to provide a
lost-mention connection between the plate and
the handle, a cam plate disposed between said
actuating plate and said casing, said cam plate
having a slot therein through which the driving
element of the handle extends to rotate the cam
plate with the handle, an interlocking lever actu-
ated by said cam plate to retain said cover closed
when the switch is in the “on” position, over-
center spring means engaging the actuating plate
to impart a snap-acting movement thereto when
the plate has been rotated a predetermined
amount by the handle, and a spring-biased latch
slidably mounted on said cover to engage said
interlocking lever, said cover having an opening
therein through which a tool may be inserted to
disengage said latch from said interlocking lever.

17. In an enclosed switch, in combination, an
enclosing casing having an openable cover, a
switch' in said casing, a rotatable operating
handle on the exterior of the casing for operating
the switch to “on” and “off” positions, a snap-
acting mechanism for actuating the switch, said
mechanism comprising an actuating plate dis-
posed inside the casing and rotatable about the
same axis as said handle, said actuating plate
having an arcuate slot therein, said handle hav-
ing a driving element which projects into said
slot to provide a lost-motion connection between
the plate and the handle, a cam plate disposed
between said actuating plate and said casing, said
cam plate having a slot therein through which
the driving element of the handle extends to ro-
tate the cam plate with the handle, an interlock-
ing lever actuated by said cam plate to retain said
cover closed when the switch is in the “on” posi-
tion, overcenter spring means engaging the actu-
ating plate to impart a snap-acting movement
thereto when the plate has been rotated a prede-
termined amount by the handle, and a spring-
biased latch slidably mounted on said cover to
engage said interlocking lever, said cover having
an opening therein through which a tool may be
inserted to disengage said latch from said inter-
locking lever, said latch being disposed to close
said opening on the inside of the cover.
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