
April 5, 1949, A. M. MacFARLAND 2,466,459 
ELECTRIC SNAP SWITCH 

Original Filed July ll, 1945 

a 

Z(7/ '72 (62 
N 33 N N 17N asses N 

Z N 22ff,4-as 23, N22 
212.2. 2 a ta243 Š YNSN Š N \SNN 
VM 55 sy NZ/ 

55 INVENTOR, 

  

    

  

  

    

  



Patented Apr. 5, 1949 2466,459 

UNITED STATES PATENT office 
2,466,459 

ELECTRICSNAP SWITCH 
Allison M. MacFarland, Naperville, Ill., assignor 

to W. T. Neiman, Freeport, ill. 
original application July 11, 1945, Serial No. 

604,382. Divided and this application May 16, 
1947, Serial No. 748,560 

This invention relates to improvements in 
electric Snap switches. More particularly, the 
invention pertains to snap switches of the type 
wherein the snap action results from the appli 
cation of forces applied by a leaf spring system 
having an unstable dead center position. This 
application is a division of co-pending Allison 
M. MacFarland application now Patent No. 
2,459,661, Jan. 18, 1949. 
The object of the invention is to provide a snap 

Switch of improved construction and operating 
characteristics. The device is extremely simple 
and compact, and is adaptable for operation by 
a wide variety of actuating impulses and over a 
broad range of capacities. The small space re 
quired by the Switch is a particular feature of 
this invention. 

In the accompanying drawings, 
Fig. 1 is a cross-sectional elevation of a com 

plete Snap Switch embodying the invention; 
Fig. 2 is a plan view of the leaf spring of the 

Switch of Fig. 1; 
Fig. 3 is a perspective view of the contact bar 

of the switch of Fig. 1; and 
Fig. 4 is a diagrammatic view of the essential 

Operating elements of the switch. 
Briefly, the Switch consists essentially of a 

contact bar anchored at one end and having a 
free end which moves between stops, one or both 
of which may be electrical contacts, and leaf 
Spring actuating means. The leaf spring com 
prises a tension leg or strip anchored at one end 
and a compression leg or strip rigidly connected 
at one end to an end of the tension strip in jux 
taposition therewith. The free end of the com 
pression Strip bears against a thrust seat on the 
contact bar in a direction calculated to place the 
contact bar in tension from the point of an 
chorage. The switch is actuated by the applica 
tion of a force which shifts the position of the 
butt end of the leaf spring. 
A simple embodiment of the invention is ill 

lustrated in Figs. 1 to 3 of the drawings. The 
Switch mechanism is mounted upon a base 52 of 
ceramic, thermo-setting plastic, or other suitable 
structural insulating material which, together 
With cover 52a forms a housing for the switch. 
An electrical contact 54 is fixed upon base 52 and 
is electrically connected to a suitable switch ter 
minal by suitable means, as illustrated. A con 
tact bar 56 is anchored at one end to base 52 by 
means of an anchor pin or screw 57 supported in 
base 52 and electrically connected to a second 
Switch terminal by suitable means, as illustrated. 
The free end 58 of contact bar 56 is provided with 
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an electrical contact block 59 which is adapted 
to engage contact 54 to close the switch circuit. 
Contact bar 56 is actuated and its position con 

trolled by the forces exerted by a leaf spring sys 
tem. In the particular form of switch illustrated, 
this leaf Spring 50 is a composite element formed 
by laying one Strip of Suitable spring metal upon 
another and firmly fastening the strips together 
at one end, as by riveting. The leaf spring is 
separately illustrated in Fig. 2. The upper strip 
48 is anchored or fastened to fixed switch struc 
ture by suitable means such as insulating strip 
53 extending from electrical contact 54. It may 
be noted that the operation of the switch re 
quires only that spring strip 48 be anchored to a 
Support, the fixed mounting being illustrated be 
cause of the greater convenience in assembly 
with this arrangement. The lower spring strip 
49 is stepped in thrust seat 55 provided to re 
ceive the end of the strip at a point near the free 
end of contact bar 56. This seat faces the an 
chored end of the contact bar and receives the 
thrust of compression spring strip 49 outwardly 
from the anchorage at 57. The relative lengths 
of Spring strips 48 and 49 and the location of 
the anchorage of strip 48 are such that strip 49 
must be bowed in order to insert its end in seat 
55. In assembling the switch, strip 49 is de 
pressed, and, being under compressive stress in 
this position, the butt end of the leaf spring 50 
is urged upwardly against the switch actuating 
plunger 60. 
In order to accommodate the bowed compres 

Sion strip 49 of the spring and avoid the exertion 
of a sidewise force, the middle section of the 
contact bar is depressed or an opening for the 
Spring is provided. While any one of several 
forms of contact bar may be suitable, one which 
is bifurcated at the thrust seat to divide the 
middle Section of the contact bar into two space 
branches is illustrated in Fig. 3. The two 
branches 6 are far enough apart to provide nec 
eSSary clearance for spring strip 49 to move be 
tween them. 

Unless the nature of the anchorage is such that 
movement of the contact bar between the fixed 
contacts or stop and contact is unimpeded there 
by, the Section of the contact bar adjacent the 
anchored end is made flexible or hinged to per 
mit this movement. 
Operation of the device thus described may be 

explained by reference to the diagrammatic ill 
lustration of the essential operating elements in 
Fig. 4. In this diagram, the character T desig 
nates the Spring strip which is under tension in 
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the spring system and the character C designates 
the strip which is under compression. The cor 
responding elements of the switch of Fig. 1 are 
strips 48 and 49, respectively. The character P 
designates the arrow which represents the down 
ward force applied by means of plunger 0. 
Other elements of the diagram are readily re 
lated to the mechanical counterparts in the 
switch structure of Fig. 1 by the similarity of 
numeral designation. 
The switch mechanism diagrammatically illus 

trated in Fig. 4 is one in which the internal cir 
cuit is normally open. The face contact end 
58' of contact bar 56 rests upon a stop formed 
by a portion of insulating base 52. With the 
spring system anchored at 53' and the free or 
butt end of the spring 50' maintained at a given 
level by the force P, a thrust or force having 
both horizontal and vertical components is ex 
erted at seat 55' of the contact, bar 56'. The 
portion of the contact bar between step or seat 
55' and the anchorage 57' is under tension, this 
condition being maintained for all positions of 
this element. 

Analysis of the effective forces of the spring 
system shows that the vertical component of 
force applied by the spring to the contact bar 
at seat 55' may be altered in magnitude and 
reversed in direction by varying the magnitude 
of force P and thus the position of the butt end 
of the spring. As this force is increased, the 
butt end of the leaf spring is depressed, the 
magnitude of the stresses in tension strip T and 
compression strip C are increased and the direc 
tion of the resultant force applied to the contact 
bar at seat 55' changes. Although it is theoret 
ically possible to apply a force at P which will 
result in a horizontal resultant force at seat 
55' without vertical components, this being the 
condition for placing the Switch mechanism in 
dead center position, the system is extremely 
unstable under Such conditions and the dead 
center status is impossible to attain in practice. 
Actually, as the force P is increased, the down 
ward component of force which holds the free 
or contact end of contact bar 56' against the 
insulating stop 52 abruptly changes to an up 
ward component which starts the contact end 
58 of the bar in upward motion. This initial 
displacement moves the point of application of 
the force of the spring system at seat 55' up 
wardly with the result that the upward com 
ponent of force is increased and the motion of 
the bar greatly accelerated. The result is a snap 
action in bringing the contact end 58' of bar 
56' into engagement with contact 54'. Similarly, 
diminution of the force P permits the free end 
of the leaf spring to move upwardly, opening 
the switch with a snap action. 

Special attention is directed to the nature and 
effect of a lateral as well as a longitudinal force 
exerted by the compression strip C of the spring 
system. This leg of the leaf spring, being bowed 
and depressed below the general level of the 
tension strip T, exerts an upward force upon the 
contact bar due to the deformation of this spring 
strip at the point of junction with the butt end 
of the spring 50'. Thus, the compression strip 
becomes a floating cantilever. This force, which 
is only one element of the resultant force applied 
to the thrust seat, has the effect of lowering the 
dead center position of the contact bar and 
serves to accentuate the Snap action. The latter 
effect is the result of an increased deformation 
of compression strip C as the butt end of the 

4. 
spring is depressed, the end of the strip in the 
thrust seat being below the center of rotation 
of the opposite end of the strip and thus ap 
proached as the butt end of the spring is de 
pressed. 
The extent of travel of plunger. and the 

magnitude of the force which must be applied 
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to this plunger in order to operate the switch 
depend, in part, upon the location of the point 
of application of this force. In Fig. 1 the plunger 
engages the leaf spring near the free end. This 
force may be applied either at the butt end of 
the spring or it may be applied at any point 
along the length of the tension strip 48. Down 
Ward pressure applied, for example, midway be 
tween the anchorage on support member 53 and 
the junction of the tension strip with the com 
pression strip has the effect of lowering the 
entire spring assembly at the same time as the 
free end is depressed. A greater force is required 
with less displacement at the lowering of the 
entire spring assembly under the influence of 
the depressing force appears to improve the snap 
action. 
On the other hand, a switch to be operated with 

a smaller force and greater plunger travel may 
be provided by extending the free end of the 
spring in the manner suggested by the diagram 
matic illustration of Fig. 4. When the spring 
is so extended, the flexible extension absorbs a 
portion of the motion of plunger 60, the result 
being a different actuating characteristic. 

It will be appreciated that the form of the sev 
eral elements of the Switch herein described may 
be altered without departing from the mode of 
operation of the essential mechanism. Particu 
larly, various forms of contact bar may be em 

Also, the structure may be readily 
adapted to duplex and multiple switch embodi 
ments. Additional spring elements may be em 
ployed for this purpose. 
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The invention is claimed as follows: 
1. A snap switch comprising a switch base, a 

pair of fixed stops at least one of which is an 
electrical contact mounted in said base, an elec 
trically conductive contact bar anchored at One 
end to said base and having a free end movable 
between said stops and a thrust Seat arranged 
near said free end and facing the anchored end 
thereof, and spring means for actuating said Con 
tact bar, said spring means comprising a com 
posite leaf spring comprising two superposed 
spring strips rigidly fastened together at one 
end, the free end of the upper strip being 
anchored in fixed relation to said base, the lower 
strip being bowed in compression and its free 
end stepped in the thrust seat upon said contact 
bar, and means responsive to external manipula 
tion for depressing said composite leaf spring to 
actuate the Switch. 

2. A snap switch in accordance with claim 1 
in which the fixed stops are so arranged that up 
Ward movement of the free end of the contact 
bar is limited to a point at which the thrust seat 
is below the level of the anchored end of the 
upper Spring Strip. 

3. A Snap switch in accordance with claim 
wherein said lower spring strip is bowed suff 
ciently to bring a portion of the strip below a line 
extending from the thrust seat to the point of 
anchorage of the contact bar and said contact 
bar is bifurcated at the thrust seat to form an 
Opening in the middle section of Said bar to ac 
commodate said lower strip. 

4. A snap switch in accordance with claim 



2,460,459 

wherein at least the portion of said contact bar 
adjacent the anchored end thereof is flexible in 
the direction of movement of said bar. 

5. A snap switch comprising a switch base, a 
pair of fixed stops at least one of which is an 
electrical contact mounted in said base, an elec 
trically conductive contact bar anchored at one 
end to said base and having a free end movable 
between said stops and a thrust seat arranged 

6 
in fixed relation to said base, the lower strip be 
ing bowed in compression and its free end stepped 
in the thrust seat upon said contact bar, and 
means responsive to external manipulation for 

S depressing said composite leaf spring to actuate 
the switch. 
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