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Our invention relates to thermostatic devices 
and it has particular relation to temperature 
responsive switches of the type in which a snap 
acting disk of bimetallic construction is utilized 

5 to effect a quick-make-and-break action. 
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In the construction of thermostats of the type 
shown in Patent No.1,448,240, which issued March 
13, 1923, to J. A. Spencer, in which a snap 
acting disc in the form of a non-developable 
sheet of two metals having different thermal 
coefficients is utilized, it has become almost uni 
versal practice to support the disc by suitable 
means engaging its center instead of its perim 
eter, and to mount the circuit-closing members 
actuated thereby near the perimeter instead of 
at the disc center. 
Contact members so mounted are thus caused 

to move in an arcuate path through a distance 
which is somewhat less than the axial travel of 
the rim of the actuating disc. This particular 
arrangement of parts is thus subject to the dis 
advantage of requiring an appreciable amount 
of play or lost motion in the contact member 
mountings in order to allow the members to be 
Self-aligning with the stationary contacts with 
which they are disposed to engage when occupy 
ing One limiting position of their arcuate path 
of travel. A further disadvantage results from 
the fact that the magnitude of contact move 
ment, in this construction, cannot be made as 
great as that of the travel of the rim of the 
disc, since the contact members must, of neces 
sity, be mounted at some intermediate radius 
which is less than that of the disc rim. 
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Our invention is directed to an improved form 
of construction for thermostatic devices of the 
type under consideration which overcomes the 
disadvantages named and which possesses addi 
tional advantages to be particularized herein 
after. 
Generally stated, the object of our invention 

is to provide a Snap-acting-disc thermostat in 
which the movable contact members are actu 
ated in a straight-line path of travel through 
a distance equal to the axial movement of the 
disc rim. 
More Specifically, an object of our invention is 

to provide a form of construction which elimi 
nates the usual tilting of the contact members 
as the bimetal disc Snaps from one position to 
the other and which takes full advantage of 
the disc movement. 
Another object of our invention is to improve 

the self-aligning characteristics of the contact 
members in such a manner that the necessary 

play in contact mounting may be substantially 
reduced. 
A further object of our invention is to increase 

the Speed of motion and magnitude of the con 
tact separation in thermostatic devices of the 5 
type under consideration. 

In practicing our invention, we provide an 
auxiliary ring member upon which the movable 
contact members of the thermostatic Switch are 
mounted, which ring member is supported from 10 
the outer edge or rim of the snap-acting disc 
at a plurality of peripherally spaced points. The 
arcuate. movements of the disc rim are thereby 
converted into straight line or axial movements 
of the contact-carrying ring, which in magnitude 15 
are equal to the axial travel of the disc rim. 
Our invention itself will best be understood 

from the following description of specific embodi 
ments thereof when taken in conjunction with 
the accompanying drawing in which: 20 

Figure 1 is a plan view of a thermostatic switch 
Constructed in accordance with one embodiment 
of our invention in which the auxiliary contact 
carrying ring is disposed intermediate the Snap 
acting disc and the switch base; 25 

Fig. 2 is a sectional view taken on the line 
I-II of Fig. 1, showing the device of Fig. 1 
in its opened-contact position; 

Fig. 3 is a similar section view illustrating the 
device of Fig. 1 in its closed-contact position; 30 

Fig. 4 is a plan view of a thermostatic switch 
constructed in accordance with a second embodi 
ment of our invention in which the auxiliary 
contact-carrying ring is disposed to surround the 
Snap-acting disc; and 35 

Figs. 5 and 6 are section views taken on the 
line V-W of Fig. 4 illustrating the switch in its 
opened- and closed-contact positions respec 
tively. 

Referring to the drawing, and particularly to 40 
the first three figures thereof, the base or sup 
porting member of the switch is shown gener 
ally at 0, and is preferably composed of two 
sheets of metal. An internally threaded sleeve 2 
is Snugly fitted in a hole in the center of the base 45 
member and accommodates a threaded stud f4 
which carries at one end thereof a flange 5 
against which the snap-acting bimetallic disc T 
comprised by the switch is suitably held by means 
shown in the form of a collar or nut 8. 50 

Insulating material 20, which may be in the 
form of a sheet of mica, is attached to the base 
member 0 and upon it are mounted the sta 
tionary contact members 22 to 25, inclusive. Dis 
posed in cooperative relation with the stationary 5 
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members are a plurality of movable members 2. 
Connections with an external circuit, which the 
switch is to control, are made through suitable 
terminal posts (not shown) which may be at 
tached to the two stationary members 22 and 2, 
respectively. When, as shown in Fig. 3, the mov 
able members 2 are biased into engagement 
with the stationary members, a circuit is con 
pleted between members 22 and 25, while, when 
the nowable contact members 2 are based out of 
engagement from the stationary members, this 
circuit is interrupted at a plurality of different points. 

Instead of mounting the movable members 26 
directly on the bimetallic disc f, as has been the 
prior practice, we provide an auxiliary ring 28, 
which is preferably cut from suitable sheet metal, 
upon which ring the contact members 2 are in 
sulatedly mounted. As illustrated in Figs 2 and 
and 3, washers of insulating material may be 
utilized to separate the body of each contact 
member from the ring material through which 
the stud portion of the contact extends to make 
a riveted connection with a washer f. 
The ring 28 is supported from the rim of snap 

acting disc flat a plurality of peripherally spaced 
points by means of studs 3, each of which is 
riveted at one end in a suitable hole 34 in the 
ring and provided at the other end with a slot 35 
in which the edge of disc 7 is disposed to fit. 
he rada clearance between the edge of the disc 

and the lower portion of the stud slots is made 
suficient to accommodate the increased diame 
ter of the disc when it snaps through the central 
or flat position, and the shoulders comprised by 
the slots 5 may be so tapered that there is prac 
tically no lost notion in an axial direction be 
tween the disc rinn and the cooperating studs . 
To maintain a proper alignment of the contact 

carrying ring 2 with respect to the stationary 
contact members carried by base 0, a plurality of 
screws may be inserted into suitable hokes 4 
in the base member in a manner that they pro 
trude through circular recesses in the contact 
carrying ring 28. If desired, the length of these 
stop screws 4 may be made such that the heads 
thereof serve to limit the outward travel of the 
disc by contacting the ring 28 in the manner 
shown in Fig. 2. 

In the operation of the thermostatic switch 
constructed in accordance with the embodiment 
of our invention which has just been described, a 
suitable change in the temperature to which 
disc is subjected causes it to preliminarily dis 
tort and to then abruptly snap over to the oppo 
site cupped position. Thus, when the switch oc 
Cuples the open-contact position illustrated in 
Fig. 2, a proper temperature variation will cause 
it to snap to the position shown in Fig. 3, the 
movement of the disc rim being transmitted to 
the contact-carrying ring 28, which moves to 
the right in a straight line or axial path, thereby 
biasing the movable contact members 26 into en 
gagement with the stationary members supported 
by switch base. In a similar manner, when the 
switch is in the closed-contact position shown in 
Fig. 3, the occurrence of a proper variation in 
temperature will cause the disc to move into 
the position of Fig. 2, thereby rapidly separating 
the contact members 26 from the cooperating 
stationary members. 

It will thus be evident that the magnitude of 
contact-member movement is equal to the axial 
travel of the rim of the bimetallic disc f and 
that the arcuate path of disc movement is con 

2,015,545 
verted into straight line motion, which is highly 
preferable in that it reduces the amount of play 
or lost motion in the mountings of the stationary 
contact members necessary to render them self 
aligning upon engagement with the stationary 
members. 
The explanation thus far has assumed in effect 

a non-adjustable thermostat, that is, one in 
which the bimetal disc f is positioned at a fixed 
distance from the supporting base O. When it is 
desired to change the temperature-response char 
acteristics of the thermostat, this may be done by 
moving the disc support toward or away from the 
base. In the device shown, such movement may 
be effected by turning the threaded stud by 
means of an adjusting knob (not shown) or 
other suitable means. When, as shown, the 
travel-limiting screws 40 are so arranged that 
they restrain disc movement, in the outward or 
opened-contact position direction, by engaging 
the contact-carrying ring 28, the outward re 
straint is imparted to the disc rim and hence 
is exerted on the same diameter as is the closed 
position restraint provided by engagement of con 
tact members 26 with the stationary members 
carried by base O. We have found that such 
equal restraining diameters tend to allow the 
temperature differential of the thermostat to re 
main constant for different adjustments. 

It will be seen that the construction of our 
invention just explained does not appreciably in 
crease the overall diameter of the thermostatic 
switch, although it does somewhat raise the axial 
dimensions of the device assemblage. In the na 
jority of applications, it will be found that this 
moderate increase in switch thickness is not par 
ticularly objectionable. However, in the event 
that minimum thickness must be retained, the 
advantages afforded by our invention may still be 
realized through the utilization of the construc 
tion shown in Figs. 4, 5, and 6 which illustrate a 
thermostat built up in accordance with a second 
embodiment of our invention. 
The switch shown in these figures is funda 

mentally the same as that shown and described in 
connection with Figs. 1, 2, and 3, it comprising a 
base member O' through which the stud ex 
tends to support at one end thereof the blimetallic 
disc f T. Stationary contact members 22' to 25'., 
inclusive, are mounted upon insulating material 
20' carried by the base member and are disposed 
to be engaged by the movable contact members 
26, which are actuated by the disc T. 
These movable contact members 26 are carried 

by a ring assemblage comprising two cooperating 
portions 50 and 52 which are suitably disposed to 
encircle the bimetal disc 1. On the inner pe 
riphery of each ring portion an off-set is made 
in such manner that there is formed an annular 
groove 54 in which the rim of disc 7 fts in the 
manner shown. The mechanical connection of 
ring assemblage 50-52 with the disc is, therefore, 
equivalent to that of ring 28 which is effected 
through the medium of studs 33. 
To maintain the ring assemblage 50-52 in 

proper alignment with respect to the stationary 
contact members carried by switch base O', screw 
members 40' may be utilized. These members 
may serve the additional purpose of restricting 
the outward movement of the disc to a predeter 
mined limit. 

It will be seen that the operation of the second 
embodiment of our invention, in which the con 
tact-carrying ring is disposed to surround the 
Snap-acting disc, is identical with that of the first 
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described embodiment in which the contact 
carrying ring is mounted between the disc and the 
Switch base, the movable contact members being 
moved in straight lines through a distance which 
is equal to the axial travel of the disc rim. 

It will be observed that the second form of con 
struction just described in no way increases the 
axial dimensions of the thermostatic switch to 
which it is applied, although it does somewhat 
increase the diameter of the switch assemblage. 
Although we have shown and described certain 

Specific embodiments of our invention, we are 
fully aware that many modifications thereof are 
pOSSible. Our invention, therefore, is not to be 
restricted except insofar as is necessitated by 
the prior art and by the scope of the appended 
claims. 
We claim as our invention: 
1. In a temperature-responsive switch, the 

combination of a base, contact members insu 
latedly fixed thereon, a stud extending through 
Said base, a snap-acting bimetallic disc centrally 
mounted at one end of said stud, a ring member 
Supported from the rim of said disc at a plurality 
of peripherally-spaced points, contact members 
mounted upon said ring member and adapted to 
cooperatively engage said first-mentioned contact 
members, and means adapted to directly act upon 
Said ring member for restricting the distance 
which said member may be moved by said disc 
away from the switch base. 

2. Temperature-controlled apparatus compris 
ing, in combination, a base member, separated 
contact members insulatedly mounted upon said 
base member, a snap-acting thermostatic disc, a 
mechanical connection between the center of the 
disc and the base member, an auxiliary member 
supported from the rim of said disc, contact mem 
bers mounted upon said auxiliary member and 
adapted to electrically connect with said first 
mentioned contact members, and meals adapted 
to directly act upon said auxiliary member for 
restricting the distance which said member may 
be moved by said disc away from said base 
member. 

3. A temperature-responsive switch compris 
ing a base, contact members fixed thereon, a stud 
extending through said base, a snap-acting bi 
metallic disc centrally mounted at one end of said 
stud, means for adjusting the distance from the 
base at which said stud maintains the disc Center 
to thereby adjust the temperature-response char 
acteristics of the Switch, an auxiliary member 
supported from the rim of said disc at a plur 
rality of peripherally-spaced points, contact 

3 
members mounted upon said auxiliary member 
and adapted to cooperatively engage said first 
mentioned contact members, and means adapted 
to directly act upon said auxiliary member for 
restricting the distance which said member may 
be moved by said disc away from the Switch base, 
the effect of Said restraint being to maintain Sub 
stantially constant the temperature-differential 
of the switch for differing adjustments in the said 
response characteristics thereof. 

4. A temperature-responsive switch comprising 
a base, contact members fixed thereon, a stud 
extending through said base, a Snap-acting bi 
metallic disc centrally mounted at one end of 
said stud, means for adjusting the distance from 
the base at which said stud maintains the disc 
center to thereby adjust the temperature 
response characteristics of the Switch, an auxil 
iary member adapted for disposition intermediate 
the disc and the base member, means for Sup 
porting said auxiliary member from the rim of 
the disc at a plurality of peripherally-spaced 
points, contact members mounted upon said aux 
iliary member and adapted to cooperatively en 
gage said first-mentioned contact members, and 
means adapted to directly act upon said auxiliary 
member for restricting the distance which said 
member may be moved by said disc away from 
the Switch base, the effect of said restraint being 
to maintain substantially constant the tempera 
ture-differential of the switch for differing adjust 
ments in the said response characteristics thereof. 

5. A temperature-responsive switch comprising 
a base, contact members insulatedly fixed there 
on, a stud extending through said base, a snap 
acting bimetallic disc centrally mounted at one 
end of Said stud, means for adjusting the distance 
from the base at which said stud maintains the 
disc center to thereby adjust the temperature 
response characteristics of the switch, an aux 
iliary member adapted to surround the disc, 
means for supporting said auxiliary member from 
the rim of the disc at a plurality of points, con 
tact members mounted upon said auxiliary mem 
ber and adapted to cooperatively engage said 
first-mentioned contact members, and means 
adapted to directly act upon said auxiliary mem 
ber for restricting the distance which said mem 
ber may be moved by said disc away from the 
Switch base, the effect of said restraint being to 
maintain substantially constant the temperature 
differential of the switch for differing adjustments 
in the said response characteristics thereof. 
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