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OWER CENTER, SNAP DEVICE 

Harper Millard, Freeport, Hil, assignor, by mesne 
assignments, to Minneapolis-Honeywell Regul 
lator Company, Minneapolis, Minn., a corpora 
tion of Delaware 

Application October 15, 1949, Serial No. 121,574 
(C. 4-100) 12 Claims. 

This invention relates to Snap acting devices 
and more particularly to a Snap acting spring sys 
tem for an electric switch. 
An object of this invention is the provision of 

a Snap acting Spring System of the above character 
having improved operating characteristics as 
compared to existing Comparable Systems. 
Another object of the invention is the provi 

sion of a Snap acting Spring system having greater 
stability and better balance characteristics during 
operation of the Spring System than Comparable 
existing Systems. 
Another object of the invention is the provi 

sion of a Snap acting spring system having novel 
means for mounting the stressed members of the 
system. 
Another object of the invention is the provision 

of a Snap acting spring system of the above char 
acter employing spaced stressed members hav 
ing novel means for simultaneously moving the 
spaced stressed members through an axis of maxi 
mum stress to actuate the spring system. 
Another object of the invention is the provision 

of a snap acting Spring system of the above char 
acter that is simple to construct, that is positive : 
in its action, and that is relatively inexpensive to 
produce. 
Other objects and advantages of the invention 

will become apparent from the following detailed 
description taken in connection. With the accom 
panying drawings, in Which 

Figure 1 is a sectional view taken along the 
longitudinal axis of a Snap acting Switch, en 
bodying the present invention, with the movable 
contact in an upper position; 

Fig. 2 is a plan view of the Switch shown in 
Figure 1 with the plunger and cover removed; 

... Fig. 3 is a sectional view similar to Figure 1 
showing the movable contact in its lower posi 
tion; and 

Fig. 4 is a transverse sectional view of the SWitch 
taken along the section line 4-4 of Fig. 3. 

Referring now to the drawings, the invention 
is shown embodied in a Snap acting Spring SyS 
tem for an electric switch. As shown in this en 
bodiment the spring system is mounted in a hous 
ing it of suitable insulating material and com 
prising a bottom or base 2 for supporting tha 
spring system and a cover 3 detachably Secured 
to the bottom 2 and defining thereWith a cham 
ber 4 for receiving the Spring System. 
The spring system comprises spaced tension 

members 6 interconnected at opposite ends by 
suitable cross-pieces f8 and 9, a compression 
member 7, and a bridging member 20. The com 

2 
pression member is connected at One end With the 
croSSpiece 8 to define an end carrying a mov 
able contact 2 free to move between opposed po 
sitions, defined by upper and lower stops. The 
upper stop is formed by an L-shaped member 24 
having a stem 26 supported on an upwardly fac 
ing shoulder 2 formed in the chamber 4 adja 
cent one side of the housing and an arm 28 offset 
With respect to the stem 26 and overlying the 

it) crosspiece 8 interconnecting the tension members 
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8. The stem 25 is secured on the shoulder 27 
by Connecting members including a tubular por 
tion 29 of an insert (not shown) molded in the 
bottom f2. The insert is shaped to receive a 
Screw (not shown) providing a terminal at the 
bottom of the housing accessible for connection to 
an external circuit. A rivet 30 extending through 
the arm 28 defines a contact positioned to be en 
gaged by the movable contact 2 when the latter 
is in its upper position as shown in Figure 1. 
The lower stop is formed in a similar manner by a 
generally L-shaped member 3 having an arm 33 
carrying a stationary lower contact 38 and a stem 
32 secured to an upwardly facing shoulder 34 
formed in the chamber 4 on the side thereof 
opposite to the shoulder 27. The stem 32 is like 
Wise Secured in place by Connecting means 36 in 
cluding a metal insert passing through the base 
and receiving a terminal screw 37 to define a ter 
minal at the bottom of the housing for connec 
tion to an external circuit. 
One phase of the invention is concerned with 

novel means for mounting the tension members 
6 and compression member 7. In this embodi-' 
ment of the invention a single anchor bracket 39 
forms the mounting for both the tension mem 
bers f and the compression member 7. The 
bracket includes a pad 4 at one end shaped to 
seat upon a shoulder 42 formed at one end of the 
chamber 4. The pad 4 is secured to the shoul 
der 42 by deforming the end of the tubular por 
tion 43 of an insert 44 molded in the bottom 2, 
a screw A5 threaded into the insert defining a . 
terminal for connection to an external circuit. . 
Mounting the pad 4 in the above manner in effect 
provides a cantilever mounting for the bracket 39 
in the chamber 4 so that the bracket extends 
inWardly toward the center of the chamber. The 
croSSpiece 9 interconnecting the tension mem 
bers 6 rests on the pad 4 in face to face rela 
tion thereWith and is secured in place by the tu 
bular portion 43. Adjacent the pad 4 is a shoul 
der 46 shaped and positioned for engagement by 
the inwardly facing edge 50 of the crosspiece 9, 
the shoulder 46 in this instance being formed by 
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offsetting the bracket adjacent its end to produce 
the pad 4f as best seen in Figs. 1 and 3. 
The free or unsupported end of the bracket 39 

has an upstanding leg 49 formed by bending the 
bracket downwardly in spaced relation to its 
free end as shown at 48 and upwardly directly 
adjacent its end with the legs 48 and 49 in 
spaced relation as shown at 5. The leg 49 is 
provided with a groove 52 for pivotal reception 
of the free end of the compression member 7. 
The distance between the recess 52 and the 
shoulder 46 is somewhat greater than the dis 
tance between the end of the compression mem 
ber 7 and the edge 50 when the spring is dis-- 
posed flat and consequently when the Spring is 
mounted the member 7 is stressed in compres 
sion and the members 6 are stressed in tension. 
The recess 52 is also located below a line join 
ing the free end 8 when in its upper position, 
as shown in Figure 1, and the pad 4 so that 
a portion of the tension members may be de 
pressed to a position below the recess and there 
by effect Snap movement of the mobile contact. 
The bridging member 20 is connected at oppo 

site ends with the tension members 6 (in this 
instance being integral therewith) at a position 
between the shoulder 46 and the pivotal recess 
52. In general the dimensions of the bridging 
member 29 are such as to provide a relatively 
rigid member between the tension members f6; 
however, the width of the bridging member is 
Such that it may be received between the legs 
48 and 49 formed on the bracket 39 when the 
tension members 6 are moved to actuate the 
spring system. 
The plunger 54 comprises a stem 56 and a 

head 57. The Stem 55 is slidably received in the 
cover 3:...and the head 57 is formed with a skirt 
59 having a surface on One edge shaped to con 
form to the surface of a shoulder 6 formed on 
the cover 3 so as to prevent rotation of the 
plunger, during reciprocation. The head is 
formed with a rounded projection 62 extending 
transversely of the tension members 6 and 
shaped to engage the bridging member 20. The 
projection 62 is shaped so that the contact be 
tween the bridging member and the plunger is a 
line contact that extends over a considerable 
length of the bridging member as shown in Fig. 4. 
To actuate the Switch the plunger 54 is moved 

downwardly causing the projection. 62. On the . 
plunger -54 to urge the bridging member 20 and 
the tension members 6 downwardly until the 
line of action or stress line of the tension mem 
bers moves across or past the compression pivot 
point defined by recess 52. Thereupon the con 
tact 2 snaps from engagement with the contact 
30 to engagement with the contact 38. The po 
sition of the parts when the contact 2 engages 
the contact 38 is shown in Fig. 3. As the plunger 
moves downwardly the bridging member 2) is 
received between the legs 48 and 49 to permit 
the required relative movement of the tension 
members necessary to effect Snap action of the 
spring system. Preferably the tension and com 
pression members are biased so that they re 
turn to the position shown in Figure 1 upon re 
lease of the actuating force. In so doing the 
tension stress, line is moved through the axis of 
maximum stress and the contact 2 is moved 
with a snap action from engagement with the 
contact 38 to engagement with the contact 30. 
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Where desired portions of the tension members 
i 6 adjacent the crosspiece.9 may be removed to 
provide the tension-members with relatively nar 75 

4. 
row portions 55 adjacent their mounted ends. 
The above construction is for the purpose of dis 
tributing stresses in the tension members f6 in a 
preselected manner to control the flexure thereof 
as described more fully and claimed in an ap 
plication of Robert M. Readeker, Serial No. 
156,439, filed April 17, 1950. 

Pressure applied to the bridging member 
through the plunger 54 causes both tension 
members 6 to move simultaneously relative to 
the compression member. The bridging mem 
ber also actS Somewhat as a strut to prevent ex 
ceSSive flexing of the spring about the longitudi 
nal axis of the spring and thereby serves to re 
tard twisting or turning of the tension mem 
bers 6 as they are moved to actuate the spring 
System. Thus one tension member is prevented 
from going overcenter before the other. This 
construation therefore produces a spring system 
Which is stable and has good balance character 
istics during its operation. The line contact of 
the plunger 54 with the bridging member 53 
tends to distribute the applied force over the 
length of the bridging member. However, if de 
sired, the plunger may be constructed with two 
depending points, one located near each end of 
the line of contact. With the line contact there 
is less tendency on the part of the bridging mem 
ber to buckle than would be the case if the force 
Were applied to a single point on the bridging 
member. 
One advantage of the mounting means for 

the tension and compression members is that 
the shoulder 43 engages the cross, member 9 
throughout a substantial portion of its length; 
The stresses in the cross member are thus dis-, 
tributed and the high stresses in the tension 
members, Such as When a single rivet of con 
ventional construction is utilized to hold the ten 
Sion member, are avoided. The anchor bracket 
39 is extremely simple to form and may be read 
ily made as a Single stamping. Consequently it. 
can be made relatively inexpensively. The re 
maining parts of the spring system are also of 
Very simple construction and can also be read 
ily made as stampings. The shape of the parts 
is such that the full width of the strip material 
from which they are formed may be utilized. 
Consequently there is very little scrap material 
in the production of this switch. Due to the 
fact that there is only one anchor groove re 
quired for the compression member, alinement 
problems, are eliminated. Since there is only 
One compression member to be seated in the an , 
chor groove very little work is required in the 
assembly of this construction. In view of the 
above it is apparent that the production cost of 
this Snap acting spring System is relatively low. 

I claim: 
l. In a Snap acting device, the combination of 

Spaced tension members interconnected at one 
end to form an end free to move between opposed 
positions, a compression member disposed be 
tween Said Spaced members and interconnected at: 
an end with said free end, means fixedly mount 
ing the Opposite end of each tension member in 
Spaced relation to each other, means mounting 
the opposite end of the compression member to 
have the line of stress in said tension member 
movable past the mounted end of the compression. 
member, bridging means interconnecting said 
Spaced tension members intermediate the ends 
thereof, and an actuator engageable with said. 
bridging means for moving the spaced members: 
to move...the tension stress. line. across the:com , 
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pression stress line to move said free end between 
said opposed positions with a Snap action. 

2. In a snap acting device, the combination of 
spaced tension members interconnected at Op 
posite ends, one of said ends being free to move 
between preselectd positions With a Snap ac 
tion, a compression member having One end in 
terconnected with said free end, means for 
mounting the opposite end of Said compression 
member, means defining a stationary mounting 
for the other end of the tension members in 
spaced relation to one another, rigid bridging 
means interconnecting said tension members at 
a position between said mounting means for the 
tension and compression members, and a plung 
er positioned to engage said bridging means to 
move said tension members for moving said ten 
sion stress line across said compression stress 
line to move said free end between Said positions, 
said plunger being shaped to have line contact 
with said bridging means to distribute the ap 
plied force over a substantial length of the bridg 
ing portion. 

3. In a snap acting device, the combination of 
spaced tension members interconnected at op 
posite ends, one of said ends being free to move 
between preselected positions with a Snap ac 
tion, a compression member having one end in 
terconnected with Said free end, means for 
mounting the opposite end of Said compression 3 
member, means defining a stationary mounting 
for the other end of the tension members in 
spaced relation to one another to have the line 
of StreSS in Said tension members movable past 
the mounted end of the compression member, 
bridging means interconnecting Said tension 
members at a position between said mounting 
means for the tension and compression members 
and a plunger engageable with Said bridging 
means to effect simultaneous movement of Said 
tension members to move the tension stress line 
across the compression stress line to move said 
free end between said positions, said plunger hav 
ing an end portion extending between the ten 
Sion members and shaped to have line contact 
With said bridging means to prevent buckling of 
the bridging means upon application of force to 
the plunger to move the tension members. 

4. In a Snap acting device, the combination of 
Spaced movable tension members, Spaced cross 
pieces interconnecting said tension members at 
opposite ends thereof, a compression member dis 
posed between said tension members and in 
terconnected at One end with one of said cross 
pieces to form an end free to move between Op 
posed positions and having its opposite end spaced 
from the other crosspiece, stationary means 
for mounting the opposite end of the compres 
sion member, stationary means including shoul 
der means engageable with said other crosspiece 
and defining a stationary mounting for said 
Spaced tension members, said shoulder means 
engaging said croSSpiece throughout a substantial 
portion of its length and positioned to have the 
tension stress line movable through the compres 
sion stress line, and an actuator between said 
mounting means for the Compression and ten 
Sion members for moving said tension men 
bers to move the tension stress line through the 
compression line to move said free end between 
said opposed positions with a Snap action. 

5. In a Snap acting device, the combination of 
Spaced movable tension members, spaced cross 
pieces interconnecting said tension members, a 
compression member disposed between said ten 
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6 
sion members and interconnected at one end 
with one of Said crosspieces to form an end free 
to move between opposed positions and having 
itS opposite end spaced from the other crosspiece, 
an anchor bracket for said tension and compress 
Sion members having a fixed shoulder positioned 
to engage said other crosspiece and defining, 
thereat a mounting for said spaced tension mem 
bers and having a portion spaced from the shoul 
der disposed between said tension members and 
having a recess for pivotally receiving the op 
posite end of the compression member to stress 
the latter in compression and to stress said ten 
Sion, members in tension and means for moving 
Said tension members to move said tension stress 
line across the compression stress line to move 
Said free end between said opposed positions 
With a snap action. 

6. In a Snap acting device, the combination of . 
Spaced movable tension members, spaced cross 
pieces interconnecting said tension members ad 
jacent the ends thereof, a compression member 
disposed between said tension members and in 
terconnected at one end with one of said cross 
pieces to form an end free to move between 
Opposed positions and having its opposite end 
Spaced from the other crosspiece, a mounting 
bracket for mounting said tension member in 
tension and said compression member in com 
pression, Said mounting bracket defining a sta 
tionary mounting for fixedly positioning said 
tension members in spaced relation at one end 
thereof, bridging means extending between said 
Spaced tension members intermediate the ends 
thereof, and a plunger having line contact with 
Said bridging means for moving said tension 
members to move the tension stress line through 
the compression stress line to move said free 
end between Opposed positions with a snap action. 

7. In a Snap acting device, the combination of 
Spaced movable tension members, spaced cross 
pieces interconnecting said tension members ad 
jacent the ends thereof, a compression member 
disposed between said tension members and inter 
connected at One end with one of said crosspieces 
to form an end free to move between Opposed 
positions and having its opposite end spaced from 
the other CrOSSpiece, a stationary bracket includ 
ing a mounting portion positioned to rigidly 
mount said Spaced tension members at one end. 
thereof and a mounting portion shaped to mount 
said compression member to form with said ten 
Sion members a snap spring system having an 
axis of maximum stress, said bracket having a 
central portion disposed at one side of the plane 
of the mounted ends of the tension and Compres 
Sion members, bridging means extending between 
Said Spaced tension members intermediate the . 
ends thereof shaped to pass between said mount 
ing portions, and plunger means having line con 
tact With said bridging means for moving said 
tension members to move the tension stress line 
through the axis of maximum stress to move 
said free end between opposed positions with a . 
Snap action. 

8. In a Snap acting device, the combination 
of Spaced movable tension members, spaced 
crosspieces interconnecting said tension mem 
bers, a compression member disposed between 
Said tension members and connected at one 
end With one of said crosspieces to form an 
end free to move between opposed positions and 
having its opposite end spaced from the other 
Crosspiece, stationary means for mounting the 
opposite end of the compression member, stars 
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tionary means including shoulder-meansengages: 
able. With "the other crosspiece: throughout a sub 
stantial-portion of its length positioned to3define 
a stationary mounting for said spaced tension 
members, and means between said mounting 
means: for the compression and tension members. 
for moving said tension. members: to, move the 
tension stress line across, the ; compression line. 
to move said free end between opposed positions. 
With a snap action. 

9. In a snap. acting device, the combination...of 
spaced movable tension members, spaced. CrOSS 
pieces interconnecting...said tension members. at 
the ends thereof, a compression member disposed. 
between said tension members and intercone 
nected at one end With One of Said crosspieces to 
forman:end free to move between opposed posi 
tions and having its opposite end terminating. 
short. of the other crosspiece, a bracket for 
mounting said tension members intension, and 
said: compression member in. Compression, said. 
bracket being formed; with a rear shoulder pol'-. 
tion engaging the other of Said crosspieces, 
throughout...a substantial portion of the length 
thereof, and forming... a. stationary mounting for 
one end of Said. Spaced tension members, said 
bracket also being formed with a recess for pivot 
ally receiving said opposite end of the compres 
sion member to stress the latter in compression, 
a bridging member: interconnecting said spaced 
tension members internediate the lengths there 
of, and a plunger having line contact with said 
bridging member for displacing the tension men 
bers to move the tension stress line through the 
compression stress line to move. Said free end 
between opposed positions with a Snap-action, 

10. In a snap acting, device, the combination of 
Spaced movable tension members, spaced cross 
pieces interconnecting said tension inembers at 
the ends thereof, a compression member disposed 
between Said tension members and intercon 
nected at One end with one of said Crosspieces to 
form an end free to move between opposed posi 
tions and having its opposite end terminating 
short of the other crosspiece, a bridging member 
interconnecting said tension members intermedi 
ate the lengths thereof, a plunger contacting said 
bridging portion for displacing the tension mem 
bers, and a bracket for mounting the tension and . 
compression members, said bracket being formed so 
with a rearwardly facing shoulder engaging the 
other of said, crosspieces for a substantial portion 
of the length thereof, and forming a stationary. 
mounting, for One end of said Spaced tension, 
members said bracket also being formed. Witha. 
recess for pivotally receiving said opposite-end of 
the compression member to stress the same-in. 
compression, said bracket also being formed with 
a...portion intermediate said shoulder and said. 
recess which is offset from the planes of the 
mounted ends of the tension and compression 
members to permit passage of said bridging por 
tion upon - displacement of the same, by the 
plunger. 

11. In a Snap acting device, the combination 
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of a pair of spaced, parallel, coplanar tension: 
members, spaced Crosspieces interconnecting said: 
tension members at the ends thereof, a compreS 
Sion member disposed between Said tension men--- 
bers and interconnected at one end with one of 
Said CrOSSpieces to for an end free to move 
between opposed positions and having itS. op 
posite; end terminating a Substantial distance 
short of the other crosspiece, means forming a 
pivotal mounting for said opposite end of the 
compression member, stationary means for 
mounting said tension members at , one end in 
Spaced relation comprising a shoulder's positioned 
between said tension members and engaging the 
other of Said CrOSSpieces throughout, a. Substan 
tial portion of the length, thereof, , a, bridging. 
member interconnecting. Said tension members, 
and disposed intermediate. Said shoulder. for 
Inounting the tension members and said pivotal 
mounting for the compression member, and, a. 
pluger having line contact with said bridging 
member transversely of the tension members for. 
displacing said bridging member to pass between 
Said shoulder mounting for the tension members 
and Said pivotal mounting, for the compression 
member'. 

12. In a Snap acting device, the combination 
of Spaced movable tension members, spaced 
CrOSSpieces interconnecting. said: tension, mem 
bers, a compression member disposed between. 
Said tension members and interconnected at one. 
end With One of said crosspieces to form an end. 
free to move between opposed positions and have 
ing its opposite end spaced from the other. 
CrOSSpiece, an anchor. bracket for said tension 
and compression members having a rigid shoul 
der shaped to engage the other of said crosspieces 
and defining thereat a mounting for said spaced. 
tension members and having a portion spaced 
from the shoulder disposed between said tension. 
members and having a recess for pivotally re 
ceiving the opposite end of the compression 
Inember to stress the latter in compression and 
to Stress. Said tension members in tension, and . 
means for relatively moving said tension stress 
line and said compression stress line to move 
Said end between opposed positions with a snap., 
action. 

HARPER, MILLARC. 
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