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SNAP ACTING OVERCENTERING MOTION . ' 
TRANSFER MEANS FOR ELECTRICAL 
SWITCH ' 

Carl N. Johnson, Braintree, Mass., assîgnor to Texas 
Instruments Incorporated, Dallas, Tex., a corporation 
of Delaware . 

Filed Jan. 3, 1966. Ser. No. 518,360 
4 Claims. (Cl. 200-67) 

This invention relates to snap acting, electrical switches 
of the overcenter type which are capable of being actu 
ated by externally operated motion transfer member. 

It is an object of the instant invention to provide an 
improved electrical overcenter switch which achieves 
maximumjforces retaining the contacts in engagement to 
minimize contact bounce, which requires minimum oper 
ating forces and hence a minimum amount of work for 
switch operation, that is for switching from one position 
to another. It is a further object of the instant invention 
to provide an` improved overcenter type switch in which 
the forces tending to hold the contacts in engagement are 
relatively high at points relatively close to the operating 
point of the switch. 

Other objects will be in part apparent and in part 
pointed out hereinafter. . 
The invention accordingly comprises the elements and 

combinations of- elements, features-of construction and 
arrangements of parts which will be exemplified in the 
structures hereinafter described and the scope of the 
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application of which will be indicated in the following ' 
claims. t 

In 'the accompanying drawings of which one of fthe 
various possible embodiments of the invention is illus 
trated, j . 

FIG. 1 is a plan view partly in section and partly broken 
away of an overcentering switch including a thermally re 
sponsive actuating device; , 

FIG. 2 is a sectional view taken on line 2_2 of FIG. 1; 
FIG. 3 is a view similar to FIG. l of a portion of the 

device showing it in overcentered position; 
FIG, 4 is a view taken on line 4-4 of FIG. 1; and 
FIG. 5 is an exploded perspective view of portions of 

the device shown in FIG. l. 
5 Similar reference characters indicate corresponding 

parts throughout the several >views of the drawings. 
Dimensions of certain of the parts as shown in the ac: 

companying drawings have been modified for the pur 
poses of clarity of illustration. ~ 

Referring now tothe drawings there is shown in FIG. 
1 an actuator and overcenter switch combination gener 
ally referred to by reference numeral 10. The device 10 
includes a thermally responsive actuator generally indi` 
cated by reference numeral 12 and an overcentering elec 
trical switch according to the'instant invention generally 

~ designated by reference numeral 14. Thermally responsive 
actuator 12 includes a cup-shaped housing 16 on one end 
of which is formed a shoulder 18 on which rests a disc-or 
diaphragm 20 which may be of the bimetallic snap-acting 
type. Disc 20 may include a deformed portion responsible 
for its snap action. Thermally responsive switch 12 also 
includes an end plate 22 formed of a thermally conductive 
material and including an annular shoulder portion 23 
formed therein which operates to retain disc 20 in posi 
tion’. Thermally responsive actuator 12 also includes a 
wall portion 24, a housing 16 throughk which is formed 
an aperture 25 in which is received a motion trans 
fer member 26 formed of a suitable electrically insulating 
material. One end of motion transfer member 26. abuts 
the central portion of disc 20 and is movable in response 
to movement of disc 20' between the solid-line position 
shown in FIG. l and the dotted-line position shown in 
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FIG. l. The other end abuts a portion of overcenter 
switch to be described. 
As shown in FIG. l, overcenter switch »14 includes a 

header plate 30 which closes the cup-shaped portion of 
housing «16 to form a cavity or recess 31. The switch 10 
may be made hermetically sealed if desired and in which 
case housing 16 and 30 may be formed of a corrosion re 
sistant metallic material and may be joined by Welding 
as at 32. As shown in FIG. 1, header plate 30 includes 
apertures 33 in which are received terminals 35, 36 and 
37. The terminals 35, 36 and 37 are retained in apertures 
33 by glass sealing material 38 which provides hermetic 
sealing for the cavity 31. ' 
Mounted in electrically conductive relationship on ter 

minals 36 and 37 are upper and lower (as viewed in 
FIG. l) electrically conductive stationary contact arms 
40 and 41 respectively. If desired, contact arms 40 and 41 
may include electrically conductive portions formed, for 
example, of silver as shown at 42 and 43. 
As shown in FIGS. 1 and 3, overcenter switch 14 also 

includes a resilient contact-carrying arm 50 and upper 
and lower actuating spring arms 52 and 54 all of which 
are cantilever mounted on terminal 35. The fixed ends 
of the cantilever mounted springs are sandwiched between 
washers 56 and end terminal 35 is riveted over as at 58 
to retain the cantilever mounted springs in fixed position. 

Mounted on the free ends of cantilever mounted resili 
ent ̀ member 50 lare upper and lower contacts 60 and 62 
(as viewed in FIG. 1) which may be, for example, silver 
contact buttons mounted in electrically conductive rela 
tionship on the member 50. It will be noted that contacts 
60 and ̀ 62 are mounted for engagement respectively with 
conductive portions 42 and 43 on arms 40 and 41. » 

It will be seen in FIGS. 2 and 5 that cantilever mounted 
member 50 includes an aperture 66 thrust out of its cen 
tral position, on whichris provided a tongue 68. A U 
shaped compression spring 70 includes a slot in one end 
»thereof 72 in which is received tongue 68 to connect that 
end of the U-spring to the cantilever mounted, contact 
carrying spring members at a point intermediate the can 
tilevermounting and te contact carrying free end of a 
resilient member 50. Lower actuating spring 54 includes 
a tongue portion 74 which is received in a corresponding 
slot `76 in the other end of U-shaped compression spring 
>70 to provide a tongue and slot connection between the 
other end of U-shaped compression spring 70 and the free 
end of lower actuator spring 54. 

It will be noted that cantilever mounted, resilient upper 
Iactuator spring 52 lies along and is in intimate contact 
throughout a major portion of its length with lower actu 
ator spring member 54. The free end of upper actuator 
spring 52 includes a bent-out portion 80 which avoids the 
projection end of U-shaped spring 70 in which slot 76 is 
contained. Bent-out portion -80 includes a slot 82 in which 
is received the distal end of tab 74 to provide a connec 
tion Ibetween the end of tab 74 and actuator 54 and upper 
resilient actuator spring arm 52. , 

Bent-out portion 80 has a further function in that in 
Ythe arrangement shown in the drawings projects through 
aperture 66 in contact-carrying arm 50 and ai’buts the 
lower end of motion transfer member 26, whereby move 
kment of the motion transfer member 26 between the upper 
position shown in FIG. 1 and the lower or depressed posi 
tion shown in FIG. 26 (which corresponds to the dotted 
lineposition of disc or diaphragm 20 shown in FIG. 1), 
is transferred through actuating springs 52 and 54 to over 
center U-shaped spring. 

It will -be understood that if desired contact carrying 
member 50 may be positioned below actuating members 
52 and 54, 70 to resilient spring member 50 through tab 
58 on slot 72 `and contacts 60 and ̀ 62 to cause the con 
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tacts to move between theV upper and lower positions 
shown in FIG. 1 and FIG. 3. 

It will lbe noted that the switch 14 may be of either the 
. Ibi-sta‘ble or mono-stable type depending upon the spacing 
«between electrically conductive arms 40 and 41. In Vthe 
embodiment shown in the drawings, switch 14 is of the 
mono-stable type and its normal, at-rest position is that 
shown in FIG. l. In Ithat position actuator members S2 
and 54 act through U-spring 70 and tab 58 on contact 
carrying arm 50 to bias the device to the position shown 
in FIG. l. 

In the stable position shown in FIG. 1, compression 
spring 70 urges contact 62 into engagement with contact 
portion 43. In this configuration all of the spring mem 
bers 50, 52 and 54 and “70 operate to develop a force 
having a vertical component urging contacts 62 and 43 
into engagement. In this position the vertical component 
of forces is at a maximum. 

15 

When a temperature value sufficient to actuate ther- * 
mally responsive disc 20 Ito move it with snap action from 
the solid line position shown in FIG. 1 to the dotted line 
position shown in FIG. 1, a force is exerted on member 
26 which moves it from the solid line position shown in 
FIG. 1 in a downward direction toward the position 
shown in FIG. 3 against the spring for-ces exerted by 
spring members 52, 54 and 70. 
As motion transfer member 26 moves in a downward 

direction, spring members 52- and 54 and U-spring 70 
move toward the position shown in FIG. 3 and at some 
intermediate point arrive at a free position where the 
vertical component of force acting on the U-spring is at 
a minimum. As motion transfer member 26 continues 
>through on a snap movement, the point of zero vertical 
force is passed through very rapidly and switch 14 passes 
through its overcenter position. As the movement con 
tinues there are generated increasing vertical components 
of force acting in the opposite direction such that U-spring 
70 develops a vertical component of force acting on mem 
Iber 50 and tending to urge the contacts 60' and 42 into 
engagement. 

It will be noted that as the device moves from the stable 
position shown ín FIG. 1 to the position shown in FIG. 3, 
through the overcenter position, forces tending to hold the 
contacts into engagement diminish slowly and pass through 
the zero point at a very rapid rate. When the diaphragm 
20 returns to the solid line position, the reverse movement 
takes place. 

It will be noted that overcenter switch 14 is shown in 
connection with a thermally responsive actuator 12. How 
ever, it will ibe understood that assembly 14 may Ibe used 
with pressure switches of the type shown in co-pending 
application Ser. No. 317,338, filed Oct. 18, 1963 in the 
name of Carl N. Johnson and entitled “Condition Respon 
sive Devices” and copending application Ser. No. 518,404, 
iiled Ian. 3, 1966, and entitled “Adjustment Means for 
Electrical Switch” in the name of Carl N. Johnson, each 
of which 1are assigned to the assignee of the instant in 
vention. . 

It will be seen that the electrical path .through the switch 
V14 is as follows: from terminal 35 through electrically 
conductive, cantilever mounted, resilient spring mem-ber 
50 to contacts 60 and ̀ 62. In FIG. 1, the circuit is from 
contact 62 through electrically conductive contacts por 
tion 43 to electrically conductive arm 41 and out through 
terminal 37. In the FIG. 3 position, the circuit is from 
contact 60 through electrically conductive portion 42 to 
electrically conductive arm 40 and out through termi 
nal 36. 

It will be understood that the switch 10 may be con 
nected into an electrical circuit in numerous well-known 
ways. It will also be understood that the switch may be 
of either the single pole, double throw or single pole, 
single throw type depending upon the electrical connec 
tions made between the terminals. 

20 

25 

30 

40 

50 

60 

65 

70 

4 
It will be seen that -a relatively low operating force is 

required to operate the switch, that is, the force whlch 
is required to move motion transfer pin 26 in order to 
move the device to the overcenter position is relatively 
low. In addition, it will be seen that the contact forces 
decrease at a very high rate and hence pass through the 
regions of low contact force very rapidly. This diminishes 
the contact bounce and provides high vibration resistance. 
This is in contrast with the operation of prior art devices 
where high rates `of decrease in contact forces are ob 
tained only yby the use of very high operating forces. 
The construction of this device is ideally ad-apted to use 
with actuators developing low forces since relatively low 
operating forces are required to operate the switch 14. 

I claim: 
1. A snap-acting electrical switch comprising in com» 

bination: ' 

(a) a base; 
(b) a stationary electrical contact mounted on ̀ the base; 
(c) a first resilient member cantilever mounted at one 

of its ends on the base; 
(d) a movable electrical contact mounted on the ñrst 

other end of the cantilever mounted resilient mem 
ber in position for movement into and out of engage 
ment with the stationary electrical contact; 

(e) a second resilient member cantilever mounted at 
one of its ends on the base; 

(f) a U-shaped compression spring, one end of which 
is connected with the free end of the second cantilever 
mounted resilient member and the other end of which 
is connected with a portion of the first resilient can 
tilever mounted member at a point intermediate its 
ends; 

(g) a motion transfer member having one end -thereof 
abutting the free end of the second resilient cantilever 
mounted member; and 

(h) a third resilient cantilever mounted member lying 
along the length of the second resilient member in 
intimate contact therewith and having a first portion 
thereof protruding through an aperture in the first 
cantilever mounted member for engagement with the 
motion transfer member; the third resilient member 
including a further portion connected to a portion 
of the second resilient member; 

whereby movement of the motion transfer member is 
transmitted to the U-shaped spring through the second 
and third resilient cantilever mounted members -to cause 
the U-shaped sprin-g to move through an overcentering 
position thereby causing the first resilient member to 
snap move the contacts into ̀ and out of engagement. 

2. A device as set forth in claim 1 including a third re 
silient cantilever mounted member overlying the second 
resilient member and having a protruding portion thereof 
protruding through an aperture in .the first cantilever 
mounted member for engagement with the transfer 
member. 

3. A device as set forth in claim 1 wherein a pressure 
sensitive actuator device operates the motion transfer 
member. 

4. A device as set forth in claim 1 wherein the ñrst, 
second, and third resilient members are cantilever mount 
ed at the .same portion of the ibase and wherein the second 
resilient member includes a tab portion projecting through 
slots in the U-shaped spring and the third resilient 
member. 
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