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:The present invention relates in general to in 
provernets in the art of manufacturing electrical 
control apparatus, and relates more specifically to 
improvements in the construction and operation 
of electric switches of the general type shown in 
US Patent No. 2,193,128, granted March 12, 1940. 
Ashown and described in the above identified 

prior patent it has heretofore been proposed to 
provide a fluid pressure-motivated compact elec 
tric switch assenblage wherein the movable con 
tacts are actuated with a snap action by means of 
toggle nechanism interposed between the recipro 
cable contact carriers and a diaphragm which is 
feed by the fluid pressure. While these prior 
switches have gone into extensive successful con 
mercial use and have proven quite satisfactory, 
it has been found, that the novable contacts 
thereof; frequently close with a double click due 
to the action of the main toggle springs, and this 
double clicking is detrimental to the electrical 
contacts; have discovered that such detrinen 
tadouble clicking of the contacts, may be readily 
eliminated so as to considerably prolong the life 
of thesiegelectric: switches, by utilizing a simple. 
auxiliary spring for. preventing, slow or delayed 
closing:action and possible rebound of the mov 
able contacts, and such life: prolonging devices 
may be readily applied either to existing or new 
switch assemblages of the patented type, as well 
as to otheritoggle actuated switches. 
it is therefore a primary object of my inven 

tion to provide isinple and effective instrumen 
talities for greatly improving the action of toggle 
operated electric switches by eliminating double 
clicking of the snap actuated innovable contacts 
of such devices. . . . . . . . . . . . . . . . 
Another object of the presents invention is to 

provide improved; means for prolonging the life 
and usefulness of snap actuated electric toggle 
switches; especially of the above described type. 
A further object of this invention is to provide 

a simple; and "durable; auxiliary spring which is 
effectively cooperable with: a main spring actu 
sited toggle, to prevent rebound of the toggle actu 
ated element or member; . . . . . . . . . 

Still another: object of the invention is to pro 
vide an improved impact member for switch con 
tact actuating toggles or the like, which may be 
readily applied to selectric switches, at moderate 
cost, and:which functions automatically to elimi- ; 
nate double clicking of the contacts. . . . 
An additional object of my invention is to pro 

vides an improved, fluid pressure motivated toggle 
aetuated electric switch assemblage provided with 
simple means for improving the snap action of 
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the switch contacts so as to positively prevent . . 
rapid deterioration thereof. 
These and other objects and advantages of the 

invention will be apparent from the following de 
-tailed description. 
A clear conception of the features constituting 

my present improvement, and of the construction 
and operation of a typical toggle actuated elec 
tric switch embodying the invention, may be had 
by referring to the drawing accompanying 
and forming a part of this specification, wherein 
like reference characters designate the same or 
similar parts in the various views. 

Fig. 1 is a partial elevation and part transverse - 
Central vertical section through a typical fluid 
pressure notivated toggle actuated electric 
switch, having the improvement embodied there 
in and showing the actuating toggle in inactive. 
position while the contacts are closed; 

Fig. 2 is a somewhat similar view of the same 
switch assemblage, but showing the actuating 
toggle in active position with the switch contacts 
Open; 

Fig. 3 is a transverse horizontal section through 
the switch with the closure cover removed, and 
showing a plan view of the improved snubber and 
leaf spring; and 

Fig. 4 is a side view of the same switch assen 
blage showing the range adjusting mechanism 
for the toggle impact plate and a section through 
the main casing. 
While the invention has been shown and de 

scribed herein by way of illustration as being 
readily and advantageously applicable to a fluid 
pressure motivated and toggle actuated electric 
switch of the type specifically revealed in the pat 
ent above referred to, it is not my desire or inten 
tion to unnecessarily limit the scope or utility of 
the improvement by virtue of this restricted em 
bodiment, 

Referring to the drawing, the improved fluid 
pressure motivated and toggle actuated electric 
switch shown therein, comprises in general a cup 
shaped main lower casing 6 having a central bot 
ton opening which is normally sealed by means 
of a flexible diaphragm coacting at its top with 
a flat movement transfer plate 8 having a U 
shaped member 9 secured centrally thereto; a 
main approximately horizontal lever to having 
a medial notch coacting with the upper points 
of the member 9 and being fulcrumed at one end 
upon hardened bearings 2 secured to the spaced 
side walls of a rigid frame 3; a pair of similar 
laterally spaced upright helical compression 
springs is coacting with the other swinging end 
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of the main lever f0 and constantly urging the 
lever notch against the points of the member 
in opposition to the action of the diaphragm; 

an approximately horizontal helical tension 
spring having one end detachably connected 
by a pin 7 to ears 8 formed integral with the 
swinging end of the toggle lever to, while its op 
posite end is attached to the Swinging end por 
tion of a toggle striker or impact plate 9 which 
is fulcrumed to swing about V-shaped sockets 2 
also carried by the frame 3; one or more lat 
erally spaced contact carrier bars 22 slidably 
mounted in a contact supporting block 2 and 
having lower ends disposed in proximity to the 
swinging end of the striker plate , the bars 22 
also being provided at their upper ends with mov 
able switch contacts 2 adapted to engage adja 
cent fixed switch contacts 25 supported upon the 
block 2; an auxiliary leaf spring 2 secured to 
the striker plate by screws or rivets 2 and 
having a flexible upwardly biased outer end por 
tion 28 engageable with the lower ends of the con 
tact carrier bars 22; mechanism for varying the 
compression of the springs S and the range of 
travel of the striker plate 9; and suitable clo 
sures including a top cover 2 and a lower plate 
30, the latter having a pipe connection for con 
ducting fluid under pressure from any desired 
source to the diaphragm flexing chamber 3 to 
which the botton of the diaphragm is con 
stantly exposed. 
The main lower casing , transfer plate 8, push 

member 9, toggle lever , frame 8, toggle men 
ber or impact plate , cover 29, and lower plate 
3D may all be formed of sheet metal of suitable 
thickness, with the aid of punches and dies; and 
the diaphragm is preferably formed of flexible 
material such as rubber, and is firmly clamped 
between the casing 6 and lower plate so as to 
seal the pressure fluid confining chamber 3. The 
compression springs 5 which coact with the lever 
O should be provided with Suitable means for 

varying the compression thereof, and the extent 
of downward swinging of the toggle impact plate 
f is adjustable with the aid of mechanism such 
as shown in Figs, 3 and 4, so that the functioning 
of the switch may be readily varied to meet differ 
ent conditions of operation. 
The upward swinging motion of the impact 

plate 9 is arrested by fixed stops 82, and the 
mechanism for varying the range of travel of this 
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upon the Supporting block 2 may be connectei 
to conductors 40, and the movable contact carrier 
bars 22 should be freely slidably confined in the 
block 2 with their lower ends protruding into the 
path of Swing of the toggle impact plate 9. In 
order to insure proper closing of the movable 
contacts 24 from fully open position and with a 
Snap action under the influence of the springs, 
it is necessary that the restraining pressure 
exerted against the lower ends of the bars 22 when 
the contacts 24 are being held in open position, be 
quickly released; and it is also desirable to open 
the switch with a similar snap action and to main 
tain the movable contacts 2 fully open after each 
snap action has taken place. 
The auxiliary leaf spring which is mounted 

upon the toggle impact plate by means of the 
rivets 2 is provided for the purpose of insuring 
such proper closing and opening of the movable 
contacts 24 with a snap action, and thus avoiding 
double clicking and undesirable rebound. This 
auxiliary spring 2 has its free portion 28 biased 
away from the swinging end of the plate and 
toward the lower ends of the bars 22; and a curved 

is snubber leaf spring 4 which is also secured to 
the impact plate by the rivets 2, coacts with 
the opposite side portions of the leaf spring 2 so 
as to prevent undesirable vibration thereof and 
thus prolong its life. The springs 26, 8 should be 
formed of durable metal, and may obviously be 
applied to the striker plates of either existing 
or new switches without in any nanner interfer 
ing with the operation of other parts. 
When the improved switch assembly has been 

is properly constructed as above described, it may 
be connected to a suitable source of fluid under 
pressure and to the notor or other electrical 
devices to be controlled, and after the tension of 
the compression springs has been properly 
adjusted, the normal operation will be as follows. 

plate, consists of a stop lever 33 having its medial 
portion swingably connected to one side wall of the 
rigid main frame f3 by a pivot pin 34, while one 
end of the lever 33 is adapted to engage the lower 
face of the plate 9 and the opposite end thereof 
engages a vertically adjustable block 35. This 
block 35 is snugly but slidably confined between 
the casing 6 and an integral side plate 3 of the 
frame 3, and is vertically adjustable with the 
aid of an adjusting screw 37 journalled on the 
frame plate 36. Since the striker plate 9 is full 
crunned in the fixed V-shaped sockets 2 and is 
swingable across the axis of the toggle spring 6 
with a snap action, movement of the block 35 up 
or down, will naturally vary the extent of swing 
of the plate 9 by varying the location of the stop 
ping end of the lever 38. 
The contact carrier bars 22 and the contact 

supporting block 23 may be formed of any suitable 
insulating material, and the bars 22 are sur 
rounded near their upper ends by compression 
springs 39 which tend to urge the adjacent mov 
able contacts 24 toward closed position at all 
times, The fixed contacts 25 which are mounted 
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Assuming the switch contacts 2, 25 to be closed 
as shown in Fig. 1, with the toggle impact lever 
9 in its lowermost position as determined by the 
stop lever 83 and the auxiliary leaf spring 26 out 

5 of engagement with the lower protruding ends 
of the movable contact carrier bars 22, as the 
fluid pressure in the chamber 3 increases, the 
diaphragm T will be flexed upwardly thereby rais 
ing the plate and push member 9. This upward 
movement of the member will elevate the swing 
ing end of the lower lever against the springs 
5, and will simultaneously stretch the toggle 

spring 6 slightly and will carry the axis of this 
spring upwardly until this axis crosses the toggle 

is center line or plane. 
As soon as the axis of the tension Spring 

Crosses the toggle Center, the upper toggle impact 
plate 9 will be swung upwardly with a snap action 
about its fulcrum sockets 2D against the stops 32 
as shown in Fig. 2, and during this rapid displace 
ment of the plate 9 by the spring , the outer 
end portion 28 of the auxiliary leaf spring 26 will 
initially contact the lower ends of the movable 
contact carrier bars 22 and will flex downwardly 
into approximate engagement with the outer end 
of the plate 9. While this action is taking place, 
the movable contact closing springs 39 will be 
subjected momentarily and gradually to slight 
pressure exerted by the flexing spring 2, but this 
slight pressure will immediately be followed by the 
impact exerted by the relatively heavy plate 9 as 
it swings against the stops 32. Any tendency on 
the part of this plate 9 to rebound from the stops 
32 will however be absorbed by the auxiliary leaf 
spring 2 which will prevent the springs 3 from 
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returning the movable contacts 28 to closed posi 
tion after they have once begun to open. 
When the fluid pressure within the chamber 

decreases, the heavy compression springs will 
move the swinging end of the main toggle lever 

downwardly thereby causing the member 9 and 
plate 8 to flex the diaphragm downwardly, and 
simultaneously lowering the axis of the toggle 
spring . As this spring axis again crosses the 
toggle center line or plane while thus being low 
ered, the upper toggle impact plate S will swing 
downwardly about the fulcrum sockets 20 toward 
the stop lever 33, and during the initial part of 
this lowering movement of the plate 9, the aux 
liary spring 2 will remain flat against the plate 
as this plate begins to swing downwardly, until 

the greater combined strength of the springs 3 
has closed the movable contacts 2. When these 
contacts 24 have thus been closed, the spring 26 
becomes effective to snap the plate toward the 
stop lever 33, and this action of the leaf spring 26 
eliminates double clicking by preventing possible 
repeated engagement of the bars 22 with the 
impact plate 9 after the contacts 24 have actu 
ally been closed. The downward movement of the 
plate which is initiated by the spring 26 is of 
course augmented by the toggle spring 6. 
The opening and closing of the switch contacts 

may be thus rapidly repeated without danger of 
contact deterioration due to double clicking or 
arcing resulting from momentary delay in the 
movement of the impact bar 19, the snubber 
spring functions to prevent undesirable vibra 
tion of the auxiliary leaf spring 26 when the 
latter has been released from engagement with 
the contact carrier bars 22, and the spring 26 is 
so formed and coacts with the curved snubber in 
such manner that the pressure exerted by the 
outer transverse spring portion 28 gradually but 
quickly diminishes as the outer side portions of 
the spring 26 roll along the adjacent curved sur 
face of the snubber spring 4. The range of throw 
of the impact member of plate 9 may also be 
readily varied by merely adjusting the screw 37, 
and the pressure range of operation of the switch 
may be just as conveniently varied by adjusting 
the tension of the main springs 5. 
From the foregoing detailed description it 

should be apparent that the present invention 
provides an improved toggle actuated electric 
switch assemblage which is simple and compact 
in construction and highly efficient in operation, 
and wherein deterioration due to ineffective clos 
ing and opening of the contacts resulting from 
the action of the toggle is positively eliminated. 
The auxiliary spring 26 and its snubber spring 

may be readily applied to the toggle impact 
member or plate 9 of old or new switches, with 
out interfering with the normal operation of 
other parts of the assemblage, and this spring 26 
is especially adapted to eliminate double clicking 
of the contacts. It has been found that the 
embodiment of the improved devices greatly pro 
longs the life of toggle actuated switches of the 
type shown herein, and is applicable thereto at 
but slight additional cost; and it has also been 
discovered that the use of the snubber spring 4 
in conjunction with the auxiliary leaf spring 26 
materially increases the life of the latter. 
It should be understood that it is not desired 

to limit this invention to the exact details of 
construction or to the precise mode of operation, 
herein shown and described, for various modifica 
tions within the scope of the appended claims may 
occur to persons skilled in the art; and it is fur 

6 
thermore contemplated that specific descriptive 
terms used herein be given the broadest possible 
interpretation consistent with the disclosurr. 

clain: 
1. An electric switch.comprising, a contact supe 

port, a fixed contact mounted upon said support, 
a movable contact having a carrier bar slidably 
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cooperable with said support to guide said cone 
tacts for coaction with each other, resilient means 
for constantly urging said movable contact toward 
said fixed contact, a toggle having a rigid impact 
member for opening and closing said contacts 
with a snap action, a leaf spring interposed be 
tween said impact member and said bar for pre 
venting double clicking of said contacts, and a 
snubber with which said leaf spring is gradually 
increasingly engageable and cooperable to pre 
vent destructive vibration of the latter. x 

2. An electric switch comprising, a contact 
support, a fixed contact mounted upon said sup 
port, a movable contact having a carrier bar slid 
ably cooperable with said support to guide said 
contacts for coaction with each other, resilient 
means for constantly urging said nowable con 
tact toward said fixed contact, a toggle having 
a rigid impact plate the swinging end of which is 
cooperable with said movable contact carrier bar 
to open and to permit closing of said contacts, a 
leaf spring carried by said plate between said 
impact plate end and said contact carrier bar 
for preventing double clicking of said contacts, 
and means for preventing destructive vibration 
of said leaf spring. 

3. An electric switch comprising, a contact 
5 support, a fixed contact mounted upon said Sup 

port, a movable contact having a carrier bar slid 
ably cooperable with said support to guide said 
contacts for coaction with each other, restlient 
means for constantly urging said movable contact 
toward said fixed contact, a toggle having a rigid 
impact plate the swinging end of which is co 
operable with said movable contact carrier bar to 
open and to permit closing of said contacts, a leaf 
spring carried by said plate between said impact 
plate end and said contact carrier bar, and a 
snubber spring gradually increasingly engage 
able with said leaf spring to retard vibration 
thereof. 

4. An electric switch comprising, a stationary 
contact support, a fixed contact mounted upon 
said support, a movable contact having a carrier 
bar slidably engaging Said support to guide said 
movable contact for cooperation with said fixed 
contact, a spring for constantly urging said nov 
able contact toward said fixed contact, a toggle 
having a rigid impact plate Swingable toward 
and away from said bar to open and to permit 
closing of said contacts, and a leaf spring mount 
ed upon the Swinging portion of said plate and 
being cooperable directly with said bar to elimi 
nate double clicking of said contacts, and means 
carried by said plate for preventing destructive 
vibration of said leaf spring. 

5. An electric switch comprising, a stationary 
contact support, a fixed contact mounted upon 
Said support, a movable contact having a car 
rier bar slidably engaging said support to guide 
said movable contact for cooperation with said 
fixed contact, a spring for constantly urging said 
movable contact toward said fixed contact, a tog 
gle having a rigid impact plate swingable toward 
and away from said bar to open and to permit 
closing of said contacts, a leaf spring mounted 
upon the swinging portion of said plate and being 
cooperable directly with said bar to eliminate 
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double clicking of said contacts, and a snubber 
spring gradually increasingly engageable with 
said leaf spring to retard vibration thereof. 

6. An electric switch comprising, a stationary 
contact support, a fixed contact mounted upon 
said support, a movable contact having a car 
rier element slidably engaging said support to 
guide said movable contact for coaction with said 

and having curved portions gradually increas 
ingly engageable with said resilient side portions 
to retard vibration of said leaf spring. 
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