' E. BLETZ 2,011,610

THERMAL SWITCH

Filed Sept. 13, 1934

ST h — <9 1II

——
l‘r e S5 o
[
-

-

- W %JEF?//IJ: B . :‘ ;_:-:‘::: CEk — IS ::’:_:_E;t.é:
_ ] o . t A N o NN\
<< Er_ 4;;==§J/// 4m . -~\f\‘x‘=E- R\,
VAN ¥ NN W77 AN v SRS S SSNEN v
RN Y LN
/g 63 TN 7/ 8750 \ 53
5\559 N5 o P 7 99
57 Nl ! 65
65R 5/ N\ \

WITNESSES -

| INVENTOR
(s % ' f Laward Blet=z.
; BY - -
- . | ATTORNEY




Patented Aug. 20, 1935

'UNITED STATES

2,011,610

PATENT OFFICE

2,011,610
THERMAL SWITCH

Edward Bletz, Lexington, Ohio, assignor to West-
inghouse Electric & Manufacturing Company,

East Pittsburgh, Pa., a corporation of Penn-

sylvania

Appllcation September 13, 1934, Serial No. 743,863

9 Claims.

B My invention relates to temperature control
devices, and particularly to thermally actuable
switches. -

An object of my invention is to provide a rela-

tively simple, compact and inexpensive thermally-
actuable snap-acting switch. |
Another object of my invehtion is to provide

" a relatively small thermally-actuable switch that
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shall provide a relatively large distance between

cooperating contact members when moved to open

position. : .
Another object of my invention is to provide

" a thermally-actuable switch assembly of the

16

snap-acting type that shall provide electric means
to reduce the temperature differential of opera-
tion of the switch, which means is carried by and
movable with the bi-metallic snap-acting ele-
ment. |

Other objects of my invention will either be

- apparent from the following description thereof,

or will be pointed out hereinafter.

In practicing my invention, I provide a base
having mounted thereon a plurality of spaced
contact members and terminals, and & snap-

- acting b'metallic disc having two opposed limit-

ing positions and operating from one position to
the other with a snap-action and having also a
relatively large temperature differential of oper-
ation, which disc is adjustably supported on the

base. The disc has mounted thereon and insu-

lated therefrom, a corresponding plural'ty of con-
tact members which are fixed or rigid relatively
to the disc, together with an electric connector
extending between the contact members on the
disc. which connector may be an electric resistor
element. Means are further provided to limit the
upward dish of the disc, that is, to limit the
amount of dishing of the disc when it is moved
away from the base to its open position,
In the single sheet of drawings:

Flgure 1 is a top plan view of one form of

device embodying my invention;

Fig. 2 is a view in lateral section therethrough

taken on the line II—II of Fig. 1;
Fig. 3 is a view in section through the structure

shown particularly in Fig. 2 of the drawing, and
taken on the line IN—III thereof; |
. F'g. 4 is a similar view to that
taken on the line IV—IV of Fig. 2;
Pig. 5 is a top plan view of a modified form
of device embodying my invention; |
 Pig. 6 is a view in lateral section

of Pig. 3 but

through such

- a device, taken on the line VI—VI of Fig. 5;

Pig. 7 is a view in lateral section through the
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device shown in Fig. 6, and taken on the line
VII—VII thereof; and,

Fig. 8 is a view in lateral section through the
device of Fig. 6 and taken on the line VIII—VIII
thereof.

The device embodying my invention 1s shown
in several of its preferred forms, and has refer-
ence more particularly to a thermostatic snap-
acting switch embodying a dished bimetallic disc
of the type disclosed and claimed in Patent No.
1,448,240 to J. A. Spencer. Briefly described, the
himetal disc is initially flat and is then glven &
certain dishing whereby the movement of one
part of the disc relatively to & fixed part of the
same disc is a discontinuous function of the
change of ambient temperature. That is, the
disc will, in its normal operating conditions, oc-
cupy one of its two limiting positions until the
ambient temperature has changed through a rel-
atively very large value when the disc will sud-
denly move with a snap-action to its other or

opposite limiting position. |
Tn all of the structures which have thus far

been utilized, the contact members mounted on
and movable with the moving part of the disc
have included a loosely mounted contact-bridg-
ing member movable longitudinally of its axis
on a supporting stud in order that proper op-
erative engagement might be effected between the
contact bridging member and one or & plurality
of fixed contact members mounted on the base.
This lost motion of the contact-bridging member
insulatedly supported by the disc made it nec-
essary to insure that the disc would move through
a relatively large distance in order that the nec-
essary gap cr distance between the cooperating
fixed and movable contact members in the open
position of the switch would be obtained. In
contradistinction to this, the contact members,
both fixed and movable, in the device embodying
my invention are rigidly or fixedly secured to
their respective supports, thereby obtaining cer-
tain very desirable results which will be set forth
more clearly hereinafter. |

Referring first to Figs. 1 to 4, inclusive, of
the drawing, a snap-acting thermally actuable
switch 11 includes a base 13 which is here shown
as of substantially circular outline and as made
of metal. However, I do not wish to be limited
to either the circular outline or contour or to
the use of metal. A semi-circular mica sheet
15 is located against one face of base plate (3
and is held in proper operative position there-
against by the body portions 1T of two contact
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preferably made flat and of the shape shown in
Figs. 2 and 4 of the drawing where the same
are designated by the numeral 19. I may make
this engaging surface with a relatively thin layer
21 of a non-oxidizing material, such as silver.
The body 171 extends through a suitable opening
in the base {3, through a small washer 23 of
electric-insulating’ material, through an opening
in one arm of a terminal member 25, which may
be of substantially L-shape, and also through
&n opening in a metal washer 27T against which
the outer end of a body 1T may be hammered
over to support all of these parts in their proper
operative positions substantially as shown in the
drawing. It will be noted that I provide two
such terminal members spaced apart a suitable
distance, that is, these contact members are lo-
cated adjacent to and within the periphery of the
disc 13, both of these being located at one side
of a diametral line.

A bimetallic disc 29 of the kind mentioned
hereinbefore is located adjacent to one side of
the base 13 or adjacent to the spaced contact
members 18 insulatedly supported on the base
13. The bimetal disc 29 is dished as shown, the
initial amount of dishing being relatively large
s0 that the change of ambient temperature nec-
essary to cause the disc to move from one of its
fixed positions to its other opposite position will
be very large.

An adjustable support for the central part
of the disc 29 may comprise a stud 31 having
screw-threaded engagement with the base 13 sub-

stantially centrally thereof, two collars 33 and

3§ being provided at cne end of the stud 31 and

on opposite sides of the centrally perforated disc
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28 10 loosely hold the same. Means for turn-
ing the stud 31 in order to adjust the disc rela-
tively to the contact members on. the base may
include an arm 381 which may be turned by an
operator, o

The disc 29 has two openings or perforations
adjacent to but within the outer periphery of the

~disc and a plurality of contact members 39 are
- rigidly and insulatedly secured to the disc 29

by body portions of the contact members ex-
tending through the opening in the disc and head-
ed or riveted over on the opposite side thereof
against metal washers 41 in & manner well known

.in the art. It will be noted that I thus provide

two contact members fixedly insulatedly mounted
on and supported by the disc and movable there-
with, and since these two contact members are
also located at one side of a diametral line, I

- provide a fixed abutment 43 for the opposite side

of the disc, which abutment is in the form of a
small stud having a portion extending through
and riveted over against the base 13. T provide
this abutment for the purpose of ensuring that

- the disc 29 will be symmetrically stressed when

the switch is in its closed position.

By suitable turning movement of the exter-
nally screw-threaded stud 31 relatively to the
mening, in base 13, it is possible to reduce the

tial dish of disc 29 so that the temperature
valite at which it will operate from the position

shown in Flg. 2 of the drawing, will be different

from that at which the free and unconfined
disc would operate. In other words, the tem-
perature differential of operation of the disc has
been changed by mechanical means. It is to be
further noted that while the temperature dif-
ferential of operation of the free disc msy he
on the order of several hundred degrees Fahren-

“hett, it is usually desirable to have s much smaller
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temperature differential of operation of the switch
in actual operation in order to more closely reg-
ulate or control the temperature of an electric
device such as an electrically heated or an elec-
tric heating appliance which my improved ther-
mal switch is to control.

Let it be assumed for illustrative purposes only,
that the high expansion component of bimetal
disc 29 is on the underside of disc 29, so that an
Increase in the ambient temperature is necessary

to cause the switch, or more particularly the disec,

to operate to open a circuit. A movement of
stud 31 to reduce the amount of dishing of the
disc will, therefore, result in reducing the high
temperature value at which the disc will operate
to open the circuit controlled thereby.

Means for raising the low temperature value at
which the disc will operate are provided in the
shape of a plurality of stop pins 4% screwed into
the base 13 and extending through suitable open-
ings 47 in the disc 29, these stop pins being located
adjacent to but inside the periphery of the disc.

Another use of the arm 3T mounted on one end

of stud 31 is that it permits of manually varying
the operating temperatures of the disc, that is,
it permits of varying the value of the ambient
temperature at which the disc will move from one
to the other of its opposing limiting positions with
a snap-action, while maintaining a substantially
fixed temperature differential of operation. Thus
It is possible to so turn the arm 3T that the disc
28 will move by thermal action to open position
at 600° F'. and return to its closed position at 500°
F., or to so adjust arm 37 by a turning movement
therecf that disc 29 will open at 300° F., and re-
turn at 200° F. It is to be understood, however,
that these figures are given for illustrative pur-
poses only, and that they may vary within wide
ranges.

I provide an electric conductor 48 in the shape
of a thin flat strip of metal extending between the
two contact members 39 mounted on the disc 29
but spaced from the inner side of disc 29. In
other words, the path of the current through
device 11 is from a conductor connected to one of
the terminals 25 into and through the body por-
tion 11, into and through the head {9, the non-
oxidizing layer 21, into the cooperating engaging
contact member 39, which as may be noted, has a
small area surface thereof in engagement with
the flat contact member on the base, into and
through the conductor 49, from there into and
through the other contact member 39, through the
non-oxidizable layer 2! on the other contact
member {9 and from there through the body por-
tion [T and to the other or out-going terminal
membper 25. | -

Referring now to Figs. 5 to 8 inclusive, of the
drawing, I have there illustrated a modified form
ol device embodying my invention which I believe
to be somewhat simpler and less expensive. The
assembly 5f includes a base plate 53 which is
shown as being made of metal but may also be
made of & suitable electric-insulating material.
The base plate §3 is provided with two diame-
trally located openings 5% therein near the pe-
riphery of the base through which. extend the
Body portions 87 of the two fixed contact mem-
bers 59 which are also preferably made with a
flat ouver surface and which may be provided in
the manner well known in the art with a thin
Iayer 61 of a non-oxidizing metal. Small plates
or washers 63 of electric insulating material, such
as mica, are located at each side of the plate 53
around the openings 39 in order to properly in-
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sulate the current-conducting portions from the
base 53 when the same is made of metal. A ter-
minal member 65, here shown as of substantially
L-shape, is associated with the body portion 51,
thin layers 67 of metal being provided to permit

~ of riveting over the outer end of body portion 81

>

dl

50

I3

against the outer washer 67 to hold the assembly
in fixed position on the base 53. A snap-acting
bimetal disc 69 of the same type as was herein-
before described for disc 29 is adjustably mounted
on and supported from the base 33 as by an ex-
ternally screw-threaded stud 71 having a manual-
ly actuable arm 13 thereon to effect turning move-
ment of the stud T{ relative to the base. It is to
be noted that the stud 11 extends through the
base plate 58 centrally thereof and is provided
with suitable flanges 75 and 17 to loosely hold and
support the disc 69 on the stud 71. |

A pair of contact members 79 having rounded
engaging surfaces and body portions 81 of re-
duced diameter are insulatedly mounted on and
supported by the disc 69 near the periphery there-
of as by the use of small washers 83 of electric
insulating material all in the manner known in
the art.

Means for electrically connecting the two con-
tact members 19 includes a strip 8% of electric
conducting material, the ends of which are lo-
cated under the heads of contact members 19, the
strip 85 extending diametrally of the disc 69,
and being provided with an opening 871 therein
surrounding the stud 71 with sufficient clearance.
A pair of stop pins 88 are provided which are sub-
stantially the same as the stcp pins 4% herein-
before described. They alternate with the con-
tacts 539 as to their peripheral position.

It will be noted that the device embodying my
invention provides contact members fixedly
mounted on the disc 69 but electrically insulated
therefrom, the construction being such that there
are no loose parts of the contact members on the
disc, that is, all parts of the contact structure
supported on the disc and movable therewith
occupy fixed positions relatively to the disc. It
is, therefore, evident that when the snap-acting
bimetallic disc is operated, it will move the con-

tact members secured thereto through a distance

which is substantially the same as that through
which the disc itself moves, so that it is possible
to reduce the distance through which the mov-
able part of the disc needs to move to obtain a
certain length of gap between the cooperating
and initially fixed and movable contact memkers.

I have already hereinbefore set forth how, by
mechanical means, the temperature differential
of operation of the disc itself is varied, as by
reducing the maximum temperature at which
the disc will operate and by increasing the mini-
mum temperature at which the disc will oper-

~ate. Another important element of my inven-

tion consists in the provision of means by which
the values of the ambient temperature at which
the disc will operate can be varied and this means
comprises making the connector 4% or the con-
nector 85 of a resistor material whereby when
the same are individuslly traversed by the circuit
current, a small amount of heat will be gen-
erated which will affect the disc. In other
words, by making the conductor 48 or 85 of a
resistor material a small auxiliary heater is pro-
vided located inside of the disc and movable
therewith to add a small amount of heat to that
imparted to the disc by the ambient temperature.
It is to be noted, of course, that this resistor con-
ductor (or auxiliary heater) is properly opera-
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tive only during the time that the circuit is
closed, and that it is inoperative to generate heat

and impart the same to the disc while the circuit

is open as by disengagement of the cooperating
fixed and movable contact members.

For illustrative purposes, let it be assumed that
the bimetal disc 29 (or 69) is s¢ adjusted that
it will move from its closed-circuit position to
its open-circuit position when the ambient tem-
perature has reached a value of say 300° F. 1If
now, the resistor conductor 48 (or 8%) is such
as to cause a temperature rise of 25°, it is evident
that the ambient temperature need rise only to
a value of 275° F. before the disc moves with a
snap-action from its closed circuit to its open
circuit position. |

In structures of this general kind where the
contact member supported by the disc had a
loosely mounted part it was highly undesirable to
operate tlie device with the base plate lowermost,
since any lost motion resulted in the movable
part of the contact member on the disc not
moving as far away from the fixed contact mem-
ber as did corresponding portions of the disc.
No such trouble occurs in a device embodying
my invention and it is, therefore, immaterial as
to whether the disc is mounted above the base or
vice versa. |

‘The use of the resistor conductor located close-
ly adjacent to and movable with the movable
part of the disc provides a very simple and efli-

ient means for still further reducing the amount
of variation in the ambient temperature which
it is necessary to effect to cause operation of the
disc and still obtain a sufficiently large gap be-
tween cooperating contact members.

The device embodying my invention thus pro-
vides a compact, simple, and highly efficient
snap-acting thermostatic switch effective for the
intended purpose of controlling, with little or no
arcing, a circuit carrying a current of relatively
high value and of relatively high voltage.

Various modifications may be made in th:
device embodying my invention without depart-
ing from the spirit and scope thereof, and 1 de-
sire, therefore, that only such limitations shall
be placed thereon as are imposed by the prior
art or are set forth in the appended claims.

I claim as my invention: -

1. A quick-acting thermal switch including a
base, a plurality of fixed contact members there-
on. a snap-acting bimetal disc adjacent to and
supported from the base, a corresponding plu-
rality of spaced contact members fixedly and in-
sulatedly mounted on the disc, and an electric
conductor electrically connecting the contact
members on the disc and movable therewith.

2. A quick-acting thermal switch including a
base, & plurality of flat contact members fixed-
ly mounted on the base, a snap-acting bimetal
disc adjacent to and supported from the base, a
corresponding plurality of spaced contact mem-
bers fixedly and insulatedly mounted on the disc
and having rounded contact surfaces, and an
electric conductor connected to and extending
between the contact members on the disc and
located between the disc and the base.

3. A quick-acting thermal switch adapted to
be operated by variations in the ambient tem-
perature including a base, & plurality of spaced
contact members on the base, a snap-acting bi-
metal disc adjacent to and supported by the
disc, said disc having predetermined upper and
lower operating temperature values, contact
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tact members on the base, and electric means
connecting the contact members on the disc and
movable therewith for varying one of said am-
bient temperature values at which the disc
operates.

4. A quick-acting thermal switch adapted to be
operated by variations in ambient temperature,
including a base, a plurality of contact members
on the base, a snap-acting bimetallic disc adja-

cent to and supported by the disc, said disc having

a predetermined temperature differential of
operation, contact members on the disc, and elec-
fric means connecting the contact members on
the disc and movable therewith for reducing the
variation in the ambient temperature necessary

to cause the disc to operate from one to the other

of its positions.

9. A quick-acting thermal switch adapted to
be operated by variations in ambient tempera-
ture, including a base, a plurality of contact
members on the base, a snap-acting himetallic
disc adjacent to and supported by the disc, said
disc having a predetermined temperature dif-
ferential of operation, contact members on the
disc, and electric means movahle with the disc

and controlied by the cooperating contact mem-

bers, for reducing the amount of the change in
ambient temperature -necessary to cause opera-
tion of the disc from one p051tion to another
position.

6. In a quick-acting thermal switch responsive:

to variations in ambient temperature, the com-

- bination with a base, a plurality of contact mem-
‘bers on the base, a snap-acting bimetallic disc

adjacent to the base, cooperating contact mem-
bers on the dise, adjustable means supporting
the disc from the base, said disc-supporting
means eflfecting a variation of an ambient tem-
perature value at which the disc operates, by
adjustment thereof relatively to the base, of a
current-traversed member supported by the disc
and movable therewith for independently effect-
ing a variation of an ambient temperature value
at which operation of the disc is effected. -

* 7. In a quick-acting thermal switch, the com-
bination with a base, a plurality of spaced con-
tact members on the base, a snap-acting bi-

metallic disc adjacent to the contact members,
and having a relatively large temperature dif-

ferential of operation, cooperating contact mem-
bers rigidly insulatedly mounted on the disc,
means supporting the disc from the base and
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adjustable relatively thereto to vary one of the
operating temperature values of the switch, and

means on the base and cooperating with the disc
to vary the other operating temperature value

of the switch, of electric means supported by and
movable with the dise for additionally varying the
first-mentioned operating temperature Value of

the switch.

8. In a.quick-acting thermal switch, the com-
bination with a base, a plurality of spaced con-
tact members on the base, a snap-acting bi-
metallic disc adjacent to the contact members
and having initially a relatively large temperature
differential of operation between its off and on
positions, cooperating contact members rigidly
and insulatedly mounted on the disc, means sup-
porting the disc from the base and adjustable
relatively to the base to vary one of the operating
temperature values of the switch to reduce the
initial differential, and means on the base co-
operating with the disc to vary the other operat-
ing temperature value to reduce the initial dif-
ferential, of an auxiliary heater electrically con-
necting the contact members on the disc, mov-
able therewith and effective to independently
vary the first-named operating temperature value
to additionally reduce the temperature differen-
tial of operation. -

9. In a quick-acting thermal switch operative
in response to variations in ambient temperature,
the combination with a base, & plurality of spaced
contact members on the base, a snap-acting bi-
metallic disc adjacent the contact members on
the base and having initially a relatively large
difference between the high temperature at which
it snaps to open position and the low tempera-

- ture at which it snaps to closed position, co-

ocperating contact members rigidly and insulat-
edly mounted on the disc, means supporting the

disc from the base and adjustable relatively

thereto to lower the high ambient temperature
value at which the disc snaps to open position,
and mechanical means on the base and cooperat-

ing with the disc to raise the low ambient tem-

perature value at which the disc snaps to closed .
position, of an auxiliary heater connecting the |

- contact members on the dise and traversed by

the current traversing the switch to additionally
lower the high ambient temperature value at
which the disc snaps to open position.

EDWARD BLETZ.
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