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TRANSIENT SWITCHING 
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Rolling Meadows, Ill., assignors to Switchcraft, 
Inc., Chicago, Ill., a corporation of Illinois 

Filed Dec. 19, 1966, Ser. No. 602,656 
U.S. C. 200-1 15 Claims 
Int, Cl, H01h 9/20, 3/04 

ABSTRACT OF THE DISCLOSURE 
An electrical switch assembly embodying switching 

elements supported on a rigid frame comprising a bent 
sheet metal strip providing a pair of spaced arms and a 
medial lever mounting portion interconnecting the arms, 
at one end of the frame, and a pair of clamping plates 
interlocked with and rigidly interconnecting and securing 
the arms in spaced relation at the other end of the frame, 
said plates providing support for switching elements, on 
either or both sides of the frame, in position for actua 
tion by a lever mechanism mounted on the medial portion 
of the frame and including a pivoted member carrying 
an axially slidable, switch actuating shoe, yieldingly urged 
toward a normal or neutral position. The switch ele 
ments in neutral or standby position, are entirely discon 
nected from the actuating lever or shoe, to thereby avoid 
transient switching through lever or shoe oscillation. 

The present invention relates in general to electrical 
switching, and has more particular reference to an im 
proved switch construction, embodying a rigid frame or 
base for mounting switch blades of the leaf-spring type. 
An important object of the present invention is to 

provide an improved electrical switch embodying a frame 
structure of simple, inexpensive character having unusual 
strength and rigidity for mounting switch components 
in position for actuation, as by means of a lever mounted 
on the frame; a further object being to provide a switch 
frame of rigid, generally box-like character formed es 
sentially of a bent sheet metal strip providing a pair of 
spaced arms and a medial portion integrally intercon 
necting the arms at one end of the frame, the arms, at 
the opposite end of the frame, being rigidly secured in 
spaced relation to form a box-like structure; a further 
object being to provide a pair of connection plates rigidly 
secured together in facing relationship and in clamping 
engagement with the opposite edges of the arms of the 
bent frame forming strip at the ends of said arms remote 
from the medial portions of the strip; a still further ob 
ject being to form the spaced arms of the strip and the 
clamping plates with cooperating interfitting notches and 
shoulders to aid in rigidifying the box-like structure 
formed thereby. 

Another important object of the invention is to pro 
vide an electrical switch of the character mentioned 
embodying a rigid frame for the support of leaf-spring 
switch components in position for actuation by a lever 
tiltable from a neutral or stand by position to a shifted 
position to move the switch components between switch 
open and switch closed position; a further object being 
to provide a frame adapted to support switch components 
on one or the other, or both, of the opposite sides of the 
frame, so that an actuating lever mounted medially on the 
frame may serve to actuate switch components on one 
side of the frame, in response to lever movement in one 
direction from a neutral or stand by position, and may 
serve to selectively actuate switches mounted on opposite 
sides of the frame, in response to lever movement in 
opposite directions from a neutral position; a still further 
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object being to provide stop means on the frame for 
limiting the movement of the actuating lever direction 
from its medial position; yet a further object being to 
provide an inexpensive slotted plate interlockingly secured 
in the frame, during the formation thereof, for limiting 
lever movement on the frame; a still further object 
being to provide a switch structure wherein the move 
ment limiting means serves to limit lever movement in 
one direction from a neutral or stand by position and 
to stop lever movement, in the opposite direction in stand 
by position. 

Another important object is to provide a switch, of the 
character mentioned, wherein the switch actuating lever 
embodies a rockable member, carried by a pivot on the 
Switch frame, and a switch actuating shoe, axially slid 
able on a portion of the rockable member, on one side 
of the lever pivot, as the lever is moved on the frame, 
said axially slidable shoe and the support frame being 
formed with cooperating latch means for yieldingly hold 
ing the switch actuating shoe and the rockable member 
in each of the switch actuating positions to which the 
Same may be moved; a further object being to form the 
Switch actuating shoe with one or more projecting 
fingers in position to cooperate with slotted stop means, 
on the frame, to permit the switch actuating lever to 
move in either direction from a neutral position, in oper 
ating switch components mounted on opposite sides of 
the frame, or to permit the lever to move in one direc 
tion only from neutral position, where the switch com 
ponents are mounted on one side of the frame only, 
depending upon the configuration of the slotted stop 
means provided on the frame. 
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 conjunc 
tion with the accompanying drawings, discloses preferred 
embodiments of the invention. 

Referring to the drawings: 
FIG. 1 is a perspective view of an electrical switching 

structure embodying the present invention; 
FIGS. 2 and 3 are enlarged side views of the device 

shown in FIG. 1, respectively showing the switching 
structure in normal and in relatively shifted position; 

FIG. 4 is an exploded view showing, in perspective, 
Some of the constituent components of the switching 
structure shown in FIGS. 1, 2 and 3; 

FIGS. 5 and 6 are sectional views respectively taken 
substantially along the lines 5-5 and 6-6 in FIG. 4; 

FIG. 7 is a face view of a component that may be 
employed in switches embodying the invention. 

FIGS. 8, 9 and 10 are alternate forms of switch actuat 
ing cam mechanism that may be incorporated in switch 
structures embodying the invention; and 
FIGS. 11-16 show various switch units of the sort 

adapted for incorporation in switching structures embody 
ing the invention. 

- To illustrate the invention, the drawings show an 
electrical switching structure 11 comprising a rigid frame 
13, having a switch mounting portion 15, at one end, 
and formed, at its opposite end, to carry a switch actuat 
ing mechanism 17, leaf-spring switch components 19 be 
ing mounted on the frame portion 15 in position to be 
moved between switch open and switch closed positions 
by operation of the mechanism 17. 
The frame 13 is of unusually rigid character and com 

prises a formed strip of material, such as sheet metal, hav 
ing a medial portion 21 and a pair of spaced arms 23 
bent from the medial portion, at its opposite sides, and 
extending thence to the opposite end of the frame. The 
arms may have relatively wide portions 24, immediately 
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adjacent the medial portion 21, and somewhat narrower 
portions 26 extending, outwardly of the portions 24, to 
the terminal ends of the arms, said narrower portions 26, 
preferably being offset mutually inwardly, with respect to 
the portions 24, as indicated at 28. The terminal end 
portions of the arms 23 are rigidly interconnected and 
secured in spaced relation by means of a pair of bracing 
and spacing plates 25, preferably of sheet steel, secured 
together in position extending between the arms, and in 
engagement with their opposite side edges. The plates 25 
are interfittingly and interlockingly engaged with the 
terminal end portions of the arms 23, the opposite side 
edges of which are cut away to form seats 27 defined be 
tween spaced abutments 29. 
The plates 25 may be generally rectangular and of 

length and width slightly greater, respectively, than the 
distance between the spaced arms 23, at their terminal 
ends, and the distance between the abutments 29. The 
side edges of the plates 25 are formed with spaced notches 
31 adjacent and inwardly of their opposite ends, the 
spacement of said notches being equal to the distance be 
tween the terminal end portions of the arms 23, at the 
seats 27, in order to interlockingly receive the abutments 
29 and thereby firmly anchor the plates on said arms and 
in said seats, when the plates are fastened together. To 
secure the plates together, the same may be formed with 
laterally projecting riveting ears 33, at their opposite 
side edges, between the notches 31, said ears 33 each hav 
ing a rivet receiving opening 35 formed therethrough. 
The ears 33 are preferably offset from the plane of the 
plate 25 a distance equal to one half the spacement of the 
seats 27 in an arm 23, so that the ears of a pair of plates 
may extend in facing engagement, when mounted in the 
seats 27. When so mounted, the rivet openings 35 of the 
plates will be in alignment and the plates, consequently, 
may be secured in their seats by rivets 37 extending in 
the openings 35 and fastening the ears 33 together. 
The plates 25 not only serve to rigidly interconnect the 

arms 23 of the frame, but also form the switch mounting 
portion 15 of the frame. To mount the switch compo 
nents 19 on the frame, the plates 25 may be formed with 
preferably screw-threaded openings 39 for engaging the 
threaded ends of switch mounting screws 41. As shown 
more particularly in FIG. 4 of the drawings, are prefer 
ably arranged in pairs aligned transversely of the plates, 
and including a medial pair of openings 39-M, disposed 
medially between the opposite edges of the plates, and 
a lateral pair of openings 39-L located between the medial 
pair and each of the opposite side edges of the plates, 
whereby the axes of the several pairs of openings in a 
plate extend in planes between and parallel to its oppo 
site side edges. 
The switch components 19 may each comprise an elon 

gated metallic strip or blade of leaf-spring material 43, 
forming a movable pole, and one or more preferably 
somewhat shorter strips of metallic leaf-spring material 
45, forming contactor blades adapted, with the blade 43, 
to form a switch combination, or unit. The blades 43 and 
45 may have ends formed with conventional connection 
terminals 47 and opposite ends formed with conventional 
contact buttons 49; and the blades may be arranged in 
stacked relation with intervening plates or blocks of in 
sulating material 51, disposed adjacent the terminals 47, 
to form a switching array 53 extending outwardly of the 
blocks, the opposite ends of the blades extending out 
wardly of the opposite ends of the blocks. The pole blades 
43, being somewhat longer than the contactor blades, have 
switch actuating ends 55 projecting outwardly of the Con 
tact carrying ends of the contactor blades, in position to 
be moved by the actuating mechanism 17, when operated. 
A switching array 53 may comprise a single switch unit, 

or several units may be superposed, one upon the other, as 
shown in FIGS. 1, 2 and 3 to form the Switching array. 
A switching array 53 may be mounted on one or other, or 
both of the plates 25 and hence disposed on either or both 
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4. 
sides of the frame 13, each array being clampingly se 
cured together and to the plate on which it is mounted by 
the threaded screws 41, which may extend in aligned 
openings formed in the blades 43 and 45, in the insulating 
plates 51 of the array, and also in a preferably metallic 
cover plate 57 overlying the outermost of the insulating 
plates 51, on the side of the array remote from the plate 
25 on which it is mounted. The fastening screws 41, of 
course, are insulated from the blades 43 and 45 at the 
openings therein through which the clamping screws ex 
tend; and each array is held together by the threaded 
engagement of the head remote ends of its clamping 
screws in the threaded plate openings 39, the heads of 
the screws clampingly engaging the cover plate 57 to effect 
such clamping action. When so mounted, the contact 
carrying ends of the blades may extend adjacent the lever 
carrying end of the frame, and the switch actuating ends 
55 of the pole forming blade or blades 43 extend, be 
yond the ends of the contactor blades, toward the lever 
carrying frame portion 2. 

If desired, a switching array 53 may comprise a single, 
normally open switch unit 59, or a single normally 
closed switch 60, each embodying a single pole 43 and 
a cooperating contact blade 45, as shown respectively in 
FIGS. 11 and 12; or the array may embody a plurality of 
switch units. 
As shown in FIG. 13, the assembly may comprise a 

double-throw switch 61 having a pole 43 and a pair of 
cooperating contactor blades 45 adapted alternately to 
make electrical contact with the pole, when the same is 
shifted from a normal switching position, and the pole 
being arranged to normally connect electrically with one 
of the contact blades, to form a normally closed switch 
therewith, and to open such normally closed switch and 
to electrically connect with the other contactor blade, to 
form a closed switch therewith, when shifted from normal 
position. Alternately, a switch assembly may embody 
mixed single and double-throw switch units, which may 
be arranged for actuation in unison or alternately. 
As shown in FIG. 14, a switch unit 63 may comprise 

a pair of normally open switches arranged to close when 
the actuating mechanism is shifted from its normal 
position. 
As shown in FIG. 15, a switch unit 64 may comprise 

a pair of contactor blades 45 forming a normally closed 
Switch and a pole 43 movable from its normal position 
to open such normally closed switch and simultaneously 
to make switching contact with one of the contactor 
blades 45. As shown in FIG. 16, a switching unit 65 may 
be mounted on either or both of the plates 25, said unit 
including the elements of the unit shown in FIG. 15, 
together with an additional contactor blade forming a 
normally closed switch with the operable blade. 
Other switch forming combinations will suggest them 

selves to those familiar with electrical switching require 
ments. 
Where but a single switch unit, or a single stack of 

Switch units, is mounted on a plate 25, the mounting 
screws 41 may be secured in the medial openings 39-M, to 
mount the switch unit or stack medially on the switch 
frame. A pair of switch units, or a pair of switch stacks, 
however, may be mounted, side by side, on a plate by 
securing the mounting screws in the openings 39-L. 
The invention includes the provision of means biasing 

the actuating mechanism toward a normal position, so 
that it may be moved to and held in shifted position, by 
manual or other externally applied force, the mechanism 
being returnable to normal position, upon release of such 
external force. If desired, latch means may be provided for 
holding the actuating mechanism in shifted position, 
against the influence of the biasing means until released 
for return to normal position. 

For the actuation of the switch arrays 53, the mecha 
nism 17 may conveniently comprise a lever forming rod or 



3,433,906 
5 

bar 66 and means for pivotally mounting the bar for 
rocking movement on the frame 13. To this end, the 
medial portion 21 of the frame may be formed with a 
central opening 67 sized to press-fittingly receive the end 
69 of a lever mounting sleeve 71, said sleeve having a 
peripheral flange 73 spaced from said sleeve end 69 in 
position to overlie and seat upon the outer face of the 
frame portion 21 when the end portion 69 is mounted 
in the opening 67; and the sleeve may be held in place 
in the opening 67 by swaging or otherwise expanding the 
end of the sleeve portion 69 over upon the inner face 
of the frame portion 21. The sleeve 71, thus, may pro 
ject forwardly of the frame portion 21 and may be sized 
internally to rockingly receive a preferably bulbous, gen 
erally spherical enlargement 75 formed medially on the 
lever rod 66, thereby defining a switch actuating rod 
portion 77 and a lever actuating portion 79, at the oppo 
site ends of the rod. 
The rod may be mounted for pivotal movement, in the 

sleeve 71, by means of a pivot pin 80 extending in a 
diametral bore 81 in the bulbous enlargement 75 of the 
lever rod, the pin having oppositely projecting ends seated 
in diametrally disposed openings 83 in the side walls of 
the sleeve 71. The axis of the pin 80 preferably lies in 
the plane extending through the center of the frame open 
ing 21 and medially between the plates 25. When so 
mounted, the operable end 79 of the lever rod will ex 
tend outwardly of the front end of the sleeve 71, while 
the switch actuating end 77 will extend within the frame 
adjacent the actuating end or ends 55 of the switch blades 
43. The sleeve 71 may be formed with external screw 
threads 85 for the reception of a conventional clamping 
nut 87 and may also be formed with a longitudinal 
groove 89 to slidingly engage the spline lug of a conven 
tional mounting washer 91, provided to secure the assem 
bly in vertically mounted position on a support panel. 
The operable end portion 79 of the rod 66 may be 

formed, medially, with a peripheral flange 93; and said 
end portion, between its terminal end and the flange may 
be formed with screw threads 95 for engaging and mount 
ing a lever actuating finger piece 97 of preferably high 
impact plastic material, such as polystyrene, or similar 
handle forming material to facilitate the manual operation 
of the lever. ... 
The switch actuating end 77 of the lever 66 may carry 

an axially slidable switch actuating shoe 99. This shoe 
may conveniently comprise a block of suitable insulating 
material, such as polystyrene, or other molded plastic, the 
shoe having generally rectangular configuration and being 
sized, as to its length, to fit snugly yet in freely movable 
fashion between the spaced arm portions 24 of the frame 
23, which arm portions 24 may be cut away to form open 
ings 101 therethrough opposite the ends of the shoe 99. 
The shoe 99 is formed medially with a hole 103 forming 
a slide bearing for receiving the rod portion 77; and the 
shoe is normally biased or urged on the rod portion in a 
direction away from its pivot 80 by a helical biasing spring 
105 embracing the rod portion 77 between the pivot por 
tion 80 and the shoe. . 

Retaining wheels or rollers 107 may be mounted on 
the shoe, at its opposite ends, in position to rollingly 
engage the edges of the openings 101, remote from the 
medial frame portion 21 and thereby limit the movement 
of the shoe, on the lever portion 77 under the influence 
of the biasing spring 105. The roller engaging edges 
of the openings 101 may be formed with medial portions 
109 spaced from and facing toward the frame portion 21, 
and lateral edge portions 111, on opposite sides of the 
medial portions 109 and inclined toward the frame por 
tion 21, outwardly of the medial portions, whereby the 
rollers 107, under the influence of the spring 105, when 
seated in said medial edge portions, may serve normally 
to urge and to hold the lever and the lever mounted 
shoe in a central, neutral or normal position, in axial 
alignment with the central plane of the frame, which 
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6 
extends through the center of the opening 67 and medially 
between the switch mounting plates 25. As shown more 
especially in FIG. 8 of the drawings, these lateral edge 
portions 111 may form inclined tracks upon which the 
rollers may ride, as the lever 66 is moved, in one direc 
tion or the other, from the neutral position defined by 
the centering portion 109, into either one of a pair of 
shifted switch actuating positions 113, from either of 
which the lever, when released will be returned to its 
neutral position by action of the biasing spring 105. 
If desired, as shown in FIGS. 9 and 10, the roller en 
gaging edges of the openings 101, intermediate the neu 
tral and either or both of the switch actuating positions 
113, may be formed with a latching projection or projec 
tions 115 adapted to retain the rollers in one or other of 
both of such shifted switch actuating positions, so that 
the lever 66 and the shoe 99 will not return automatically 
to the neutral position, from a shifted position, merely 
upon release of the handle 97, but will require the applica 
tion of sufficient force to the handle to push the rollers 
over the projections 115, in order to return the Switch 
actuating lever to its neutral position. 
The rollers or wheels 107 may conveniently comprise 

molded plastic elements of flanged configuration each 
having an axial channel 117, a cylindrical hub portion 
119, forming a wheel adapted to ride upon the wheel re 
ceiving edge of a frame opening 101, and an adjacent 
flange portion 119, adapted to overlie the inner face of 
the frame forming strip portion 24, at the wheel engaging 
edge of an opening 101. The wheels may be mounted on 
the shoe 99, at the opopsite ends thereof, by means of 
preferably metallic axle elements 121 having preferably 
rectangular mounting body portions 123, adapted for 
reception in correspondingly shaped sockets 127 formed 
in, and opening upon, the opposite ends of the shoe. 
The elements 121 having axially extending pins 125 
formed thereon in position to project outwardly of the 
opposite ends of the shoe, said pins forming axles for 
the rollers 107. The wheel flanges 119, when in engage 
ment with the inner faces of the spaced frame portions 
24, serve to hold the rollers 107 on the axles of the 
elements 121, and to hold the body portions 123 of 
the axle elements in their mounting sockets 127, so that 
the rollers and mounting elements need not be positively 
attached on the shoe. 
The shoes 99 may each conveniently comprise a gen 

erally rectangular block, of polystyrene or other suitable 
molded plastic, having a top, embodying downwardly 
and outwardly sloping sides 128 and a medial, longitu 
dinally extending transversely curved ridge 129 joining 
and interconnecting the sloping sides 128. The block pref 
erably has flat parallel ends 131, upon which open the 
sockets 127, a flat bottom 133 and flat, preferably paral 
lel spaced apart side walls 135. Mutually inwardly in 
clined surfaces 137, forming bevelled or chamfered bot 
tom corners on the shoe, may extend between and inter 
connect the opposite side edges of the bottom wall 133 
and the lower edges of the side walls 135. The lever 
receiving channel 103 preferably extends medially be 
tween and parallel to the opposite end walls 131 and 
between the opposite side walls 135. A pair of down 
Wardly extending stub fingers 139 may be formed on 
the bottom of the shoe in position spaced equally from 
and on opposite sides of the channel 103. Relatively thin 
integral ears 141 may be formed on the opposite end 
walls 131 of the shoe, at the opposite sides of its bottom 
133, said ears projecting outwardly of the side walls 
135 and the inclined walls 137, and having lower edges 
extending in alignment with the shoe bottom 133. 
The frame 13 is provided with means for supporting 

the movable blades 43 of the mounted switch units in their 
normal position. To this end, the frame may carry a 
Switch positioning plate 143 having parallel side edges 
145 and opposite end edges formed with notches 147 
sized to Snugly receive and interfit with the narrower 
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portions 26 of the side arms of the frame, at the junc 
tion thereof with the relatively wide frame portions 24, 
which may be formed with spaced shoulders 149 for en 
gaging the forwardly facing surfaces of the plate 143, at 
the opposite ends of the notches 147, the plate being 
held against said shoulders 149 by engagement of the 
inwardly offset arm portions 28 with the rearwardly 
facing surfaces of the plate 143, at and inwardly of the 
bottoms of the notches 147. 
The plate 143 may be assembled between and in inter 

fitting engagement with the side arms 23 of the frame 
immediately prior to the assembly and attachment of the 
frame plates 25 in mounted position in the frame struc 
ture, to thereby hold the plate lockingly in operative posi 
tion in the frame. The opposite side edges 145 of the 
mounted plate are disposed in position to underlie and 
support the movable blade of a switch assembled on a 
plate 25, or the movable blade of the lower most switch 
unit of a stack of switch units assembled on plate 25. 
The plate 143 may be provided with a pair of trans 

versely extending slots 151 having opposite ends spaced 
inwardly of the opposite side edges 145, so as to accom 
modate the stub fingers 139 of the shoe and thereby per 
mit the shoe to turn freely, in either direction, from the 
normal or neutral switch position, shown in FIG. 2 of 
the drawings, in which the stub fingers extend in the 
slots 151, medially between the opposed edges of the 
plate 143, to a shifted position outwardly of the ends of 
the slots, as shown in FIG. 3. Where the switch structure 
is arranged with switch units 19 disposed on one side of 
the frame only, the plate 143, as shown in FIG. 7, may be 
formed with openings 151', having ends extending ad 
jacent one side of the plate only and opposite ends ter 
minating medially between the opposite side edges of the 
plate in position to engage one side of the stub fingers 
139 when the shoe is in its normal position, the medially 
disposed stub finger engaging ends of the slots 151' serv 
ing to prevent shoe movement in one direction from 
neutral position, and permitting shoe movement only in a 
direction to actuate the mounted switch units, on the 
switch carrying side of the frame. 
Where a switching array 53 comprises more than a 

single switch unit, the poles of the units may be drivingly 
interconnected for operation in unison, by means of a 
connecting member 58, which may be made of suitable 
insulating material, where the poles of the switches are 
to be electrically isolated. The actuating end 55 of the 
pole of the lower most switch unit in a multiple unit 
array, like the actuating end of the pole of a single plate 
mounted switching unit normally rests upon an edge 
145 of the support plate 143, and projects forwardly of 
said plate into position opposite the shoe 99 of the 
switch actuating mechanism 17. Accordingly, when the 
lever 66 of said mechanism is tilted on the pivot pin 80 
and moved to switch actuating position, as shown in 
FIG. 3 of the drawings, one side or other of the shoe 99 
will engage the terminal end of the switch pole, out 
wardly of the plate and raise the same sufficiently to 
throw the switch unit or units of the array into shifted 
position, the meeting edges of the side and bevelled 
corner edges 135 and 137 of the shoe, between the ears 
141 at the opposite ends of the shoe forming the pole 
blade engaging and actuating portion of the shoe. 
Among the features thought to embody patentable 

novelty are the switch actuating shoe 99 mounted for 
spring urged axial movement on the lever 66; the cam 
track 111, on the frame 13 and the cam follower 107 
on the switch actuating shoe; the stop means 143, which 
carries the switch pole in its normal position, and which 
serves as a damping block to absorb the impact of the 
switch pole, when returned abruptly from shifted to 
normal position, thereby preventing transient switching 
action; and the provision of cooperating stop means in 
the block forming plate 143 and in the shoe 99, said 
stop means preferably comprising stub fingers 139, on 
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the shoe, and slots 151, forming stop shoulders in the 
plate, in position to laterally engage the stub fingers 139 
and, thereby, limit movement of the switch actuating 
means, in one direction, when the switch actuating mech 
anism is in its normal position, while permitting relative 
movement of the actuating mechanism, in the opposite 
direction, from said neutral position toward said shifted 
position. 

It is thought, further, that patentable novelty resides 
in the arrangement of the roller support 121 with a rec 
tangular base 123, and the roller 107 with a peripheral 
flange 119, which, in conjunction with the side wall por 
tions 24 of the frame, at the cam track 111, permits the 
cam following rollers 107 and the axle elements 121 to 
be retained, in operating position, on the Switch actuat 
ing shoe 99, without the provision of additional fasten 
ing expedients; in the formation of the frame as a low 
cost sheet metal stamping, with spaced arms formed to 
interlock the damping block or plate 143 in place, in 
the frame, without rivets or other fastening means; and 
in the formation of the frame as a box-like structure 
which, because of the clamp plates 25 riveted together in 
position interlocking with the ends of the frame arms, 
affords an exceedingly rigid frame structure. 
The prevention of transient switching by the damping 

plate 143 is a particularly important aspect of the in 
vention. As the switch mechanism is returned from the 
shifted position, shown in FIG. 3, to the normal or stand 
by position, shown in FIG. 2, the actuator blade or 
blades 43 of the switches become supported on the 
shoulder provided by the edge 145 of the damping plate 
143, and the switch actuating shoe becomes disengaged 
from the switch actuator blades. This permits oscillation 
of the shoe 99 and actuating lever 66, in the neutral po 
sition, when entirely disengaged from the Switch blades, 
which is particularly significant when the switch is oper 
ated momentarily and then permitted to snap back into 
neutral or centered position. In prior lever Switches, 
oscillation of the switch actuating mechanism in neutral 
position has produced transient switching effects, due to 
oscillations transmitted to the connected Switches. In 
switches embodying the present invention, the actuating 
lever 66 can be moved through a substantial displacement 
angle, of the order of 10° from the neutral position, be 
fore the shoe 99 drivingly engages the switch actuator 
blades. In other words, switch movement occurs at the 
end of the actuating stroke of the lever. This feature, in 
association with the damping effect of the plate 143, 
minimizes unwanted transient switching effects, if in 
deed it does not entirely eliminate them. 

It is thought that the invention and its numerous at 
tendant advantages will be fully undersood from the 
foregoing description, and it is obvious that numerous 
changes may be made in the form, construction and 
arrangement 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 be 
ing preferred embodiments for the purpose of illustrating 
the invention. 
The invention is hereby claimed as follows: 
1. An electrical switching mechanism comprising a 

frame embodying a pair of spaced arm forming strips, 
plate means perpendicular to and connecting the arms to 
gether at one end of the frame and forming a switch 
mounting support, at one end of the frame, switch means 
secured on said support, said frame including a panel 
extending between and interconnecting the arms, at the 
other end of the frame, a support member on said panel, 
and movable switch actuating means movably supported 
by said support member with a switch actuating member 
of said actuating means actuating said switch means upon 
movement thereof. 

2. An electrical switching mechanism, as set forth in 
claim 1, wherein the frame comprises a sheet metal strip 
having a medial portion forming said panel and opposite 
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end portions bent from the medial portion to form said 
spaced arms. 

3. An electrical switching mechanism, as set forth in 
claim 1, wherein said plate means comprises a pair of 
plates extending between and overlying and interfittingly 
engaging the opposed edges of said arms, said arms and 
plates being formed with interfitting notches and projec 
tions, and said plates being clampingly secured together to 
hold them mounted on the arms. 

4. An electrical switching mechanism, as set forth in 
claim 1, wherein said arms each have an elongated notch 
formed in an edge thereof, at and inwardly of its panel 
remote end, and defining a pair of upstanding abutments 
and a seat therebetween, said plate means comprising a 
rectangular plate element extending between said arms 
and resting in said seats, adjacent and inwardly of its end. 
edges, said plate having notches formed in its opposite 
side edges in position to interfittingly receive said abut 
ments, whereby to brace and rigidify the frame at its 
panel remote end. 

5. An electrical switching mechanism, as set forth in 
claim 1, wherein the movable switch actuating means 
comprises a lever supported for rocking movement, on a 
sleeve mounted pivot, and having a switch actuating end 
projecting toward said switch mounting support, a Switch 
actuating shoe, axially movable on the switch actuating 
end of said lever and resiliently biased thereon in a direc 
tion away fom the pivot, a cam track formed on the frame 
is position facing said pivot, said track having a medial 
pocket and lateral portions connected with and extending 
on opposite sides of said pocket and inclined toward said 
pivot, outwardly of the pocket, a cam follower on the shoe 
in position riding the track, whereby to urge the shoe and 
the lever into position presenting the cam follower in said 
medial pocket, to thereby define the normal switching posi 
tion of the mechanism. 

6. An electrical switching mechanism, as set forth in 
claim 5, wherein said lateral portions of said cam track, 
outwardly and on opposite sides of said medial pocket, are 
each formed to provide a station for receiving the cam 
follower, when the switch actuating means is in a shifted 
switch actuating position displaced from said normal posi 
tion, in one direction or the other, said lateral cam track 
portions being formed each with a latching projection in 
position to hold the cam follower, releasably, at the station 
formed therein. 

7. An electrical switching mechanism, as set forth in 
claim 5, wherein a said lateral portion of said cam track, 
outwardly of said medial pocket, forms a station for re 
ceiving the cam follower, when the switch actuating means 
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50 is in a shifted switch actuating position displaced from said 
normal position. 

8. An electrical switching mechansm, as set forth in 
claim 7, wherein said lateral portion of said cam track 
is formed with a latching projection in position to hold 
the cam follower releasably at said station whereby to re 
tain the switch actuating means in said shifted position. 

9. An electrical switching mechanism, as set forth in 
claim 1, including stop means forming a support shoulder 
on and facing outwardly of the frame, on one side thereof, 
intermediate the panel and the switch mounting support, 
said switch means comprising leaf-spring pole and con 
tactor blades, carried on the mounting support and extend 
ing toward said panel, said leaf-spring pole having an ac 
tuating end supported on said shoulder, in a normal switch 
ing position, and projecting toward the panel, beyond the 
support shoulder of the stop means, in position to be 
moved from said normal switching position to a shifted 
switching position outwardly of the Support shoulder, by 
operation of said movable switch actuating means. 

10. An electrical switching mechanism, as set forth 
in claim 9, wherein said stop means comprises a plate 
extending between and supported on the spaced arm form 
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ing strips of the frame, said plate and arms being formed 
With interfitting notch and abutment means for securing 
the plate in mounted position on and between said arms. 

11. An electrical switching mechanism, as set forth in 
claim 9, wherein said stop means comprises a plate mount 
ed in said frame between said switch mounting support 
and said panel, said switch actuating means comprising an 
actuating member movable adjacent and transversely of 
Said plate between a normal position and a shitfed switch 
actuating position, said switch actuating means and plate 
having cooperating stop means formed thereon to limit 
movement of said member in one direction when in said 
normal position, while permitting movement of said mem 
ber in the opposite direction, toward said shifted position. 

12. An electrical switching mecahnism, as set forth 
in claim 1, wherein said switch means comprises stacked 
leaf-spring elements and longitudinally spaced mounting 
Studs anchoring the stacked elements on said mounting 
Support in position extending longitudinally of said frame, 
Said mounting support being formed with a medial pair of 
longitudinally spaced stud anchoring openings, and also 
with lateral pairs of anchoring openings, formed in the plate 
means on opposite sides of said medial pair, whereby a 
Stack of leaf-spring switch elements may be mounted, re 
spectively, centrally on said support with its mounting studs 
Secured in said medial pair of openings, or a pair of stacks 
of such elements may be secured in parallel relation, on 
opposite sides of the central longitudinal plane of the frame 
with their mounting studs secured in said lateral pairs of 
Openings. 

13. An electrical switching mechanism, as set forth in 
claim 1, wherein said switch means comprises stacked 
leaf-spring elements and longitudinally spaced anchoring 
Studs securing the stacked elements on said mounting sup 
port, said plate means including oppositely facing plate 
portions secured on said frame and formed with longitudi 
nally spaced stud anchoring openings for engaging the 
anchoring studs of the stacked elements. 

14. An electrical switching mechanism comprising a 
frame and plate means forming a switch mounting support, 
switch means including a movable member secured on said 
plate means, movable switch actuating means, means on 
said frame supporting said actuating means for movement 
from a normal retracted standby position, entirely dis 
engaged from said Switch means, into switch engaging posi 
tion, and thence to a switch actuated position, displaced 
from said engaging position, and vice versa, and means 
secured to said frame to underlie and support the movable 
member whereby the actuating means in returning to its 
normal retracted position releases the switch means and 
thus isolates the same from transient switching effects 
otherwise produced in response to oscillation of the ac 
tuating means upon reaching standby position. 

15. An electrical switching mechanism, as set forth 
in claim 14, wherein said last mentioned means includes 
buffer means on the frame in position to support the switch 
means normally in position to be engaged and moved by 
the actuating means to a shifted switch actuated position, 
said buffer means serving to stop movement of said switch 
means and disengage same from the switch actuating 
means as it returns to its standby position. 
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