March 7, 1950 W. A. RAY 2,499,779

THERMOSTATIC SWITCH

Filed March 11, 1946

zr ~ i 24
- i S —— TEJE =
| I S Torrerrrreasissirrsscrrs. N Wi ot uhead
28— 1Y (\\\:\\\\\\\\\\\\\\\\\\\\\\\»\\“
361 LaNIA\ W 4 2
34 35 :
33

Jnventor:

B WiLLiam A. Ray,

Gttotney.

By




Patented Mar. 7, 1950

2,499,779

'UNITED STATES PATENT OFFICE

2,499,979
THERMOSTATIC SWITCH.
William A. Ray, North Hollywood, Calif., assignor

to General Controls Co.,

poration of California
Application May 11, 1946, Serial No. 669,039

7 Claims.
1

My present invention relates to control ap-
paratus, and more particularly to improvements
in thermostats of the type adapted to be mounted
on the wall of a chamber, such as that defined
by a water-boiler, hot-air furnace, or the like,
and having a hollow portion or well, containing
the temperature-responsive element, extending
into the chamber in good heat-conducting re-
lation to the fluid therein.

An object of this invention is to provide, in
a thermostat of the character described, means
for so mounting the temperature-responsive ele-
ment in the well that it is maintained in good
heat-conducting relation to the wall thereof but
can be readily removed, if desired, without dis-
turbing the well; an ancillary object being the
provision of means for facilitating transfer of
heat from the well to the element.

Another object is to provide novel and simpli-
fied means for adjusting the setting of the ther-
mostat.

For full understanding of the invention, and
further appreciation of its objects and advan-
tages, reference isto be had to the following de-
tailed description and accompanying drawing,
and to the appended claims.

In the drawing:

Figure 1 is a longitudinal sectional view of a
thermostat embodying the invention; and

Figure 2 is an enlarged transverse section
taken along the line 2—2 of Pig. 1.

In the drawing, the numeral 11 indicates a
tubular member which is threaded at one end
for mounting in an opening through a wall 12
which may be the wall of a chamber defined by
8 water-boiler, hot-air furnace, or the like.
Secured, as by brazing,. to the member i1, at
its end within the chamber, is a closed tube or
well 13 of thin metal. Supported by the other
or outer end of member #i is a case or housing
comprising a cupped sheet-metal base formed
by nested inner and outer shells 14 and 15, re-
spectively; the mouth of the inner shell project-
ing beyond that of the outer to form a support
for a cupped cover 16. Secured to the housing-
base (4—I5, in an opening therethrough, is a
tube 17 which is a free fit in the bore of member
11 and is held there in position by a set-screw
i8 :

Within the well 13 is a helical bimetallic
member (8 which is held there in position by a
cylindrical member or shoe 20 having an in-
tegrally-formed projecting finger 21 which is
riveted to the inmost end portion of the bi-
metallic member. The shoe 20 is split, as indi-
cated at 22 in Fig, 2, and spread so that it
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engages the side-wall of the well (3 relatively
tightly. 'The shoe serves not only as substan-
tially the sole means for supporting the bi-
metallic member, but also as the main means
for transferring heat thereto from the well i3
and is therefore of metal having high thermal
conductivity, such as copper. If the well is of
metal, such as stainless-steel, having a coeffi-
cient of thermal expansion lower than that of
the shoe material, with rise of temperature the
shoe tends to more tightly grip the wall of the
well. For the same purpose, the shoe optionally
may be of bimetallic material.

A rod 23 is secured to the shoe 20 by means
of a right-angled connection 24 riveted to the
rod and to the shoe-finger 21 with the end por-
tion of the bimetallic member therebetween.
The rod extends through the interior of the bi-
metallic member ana is freely supported at its
left-hand end in an opening through a bracket
25 mounted on the housing-base (4—15 by screws
26. Secured to the left-hand extremity of rod
23 is a slotted head 27 which carries an indi-
cator or pointer 28 cooperable with temperature
indfcia on a plate 29 behind it: the head 27 be-
ing accessible through an encircling opening in
the cover 16 so that by rotating the head with
& screw-driver the shoe 28, and therewith the
bimetallic member 8, can be rotated with re-
spect to the well 13.

Secured, as by a rivet, to the left-hand end of
the bimetallic member 19 is an elongated strip
or bracket 30 having bent-up end-portions 31
and 32 through openings in which ‘the rod 23
Ifreely passes. Mounted on the underside of the
bracket 30, by means of clips 33, is 4 switching
device 34 of the tiltable mercury-contact type
having flexible leads 35 for which connection-
terminals (not shown) may be provided in the
lower part of the housing I5—I6. In the front
of the cover 16 is a window, covered by glass
36, for viewing the pointer 28; openings 37 also
being provided in bracket 25 and plate 2%
through which the condition of the switch 34
may be observed.

To install the thermostat, it is conveniently first
disassembled by loosening set-screw 18 and with-
drawing the housing 15—18, along with its con-
tents and the bimetallic member, from the
mounting member {; the friction fit of the shoe
20 being such as to permit such withdrawal. The
member {1 is then screwed in place and the re-
mainder of the thermostat reassembled and
locked in position by the set-screw; care being
taken that the housing is in exactly vertical posi-
tion, as may be determined by a spirit-level or
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pendulum (not shown) convenlenfly arranged

within the housing. By rotation of head 21, and-

‘therewith the friction-shoe 20 and the bimetallic
member, the desired setting of the thermostat can
be obtained. It is apparent that with rise and
fall of temperature, and resultant rotation of the
free jeft-hand end of the bimetalllc member, the
mercury-contact tube is rocked to perform its
customary circuit-controlling function.

The embodiment of my invenijon herein shown
and described is obviously susceptible of modifi-
cation without departing from the spirit of the
invention, and I intend therefore to be limited
only by the scope of the appended claims.

I claim as my invention:

1. In a thermostat of the type adapted to re-
spond to the temperature of a chamber and hav-
ing for that purpose a tube, of good heat-con-
ducting material, adapted to project into the
chamber through an opening in a wall thereof:
a portion of said tube defining a cylindrical sur-
face; an elongated thermostatic member in said
tube and having at one of its ends resilient means
arranged to grip sald surface; sald resilient
means being movable on said surface to adjust
the operative position of said member and serv-
ing as the sole means for maintaining the member
in adjusted position; and switching means con-
nected to the other end of the member. ‘

2. In & thermostat of the type adapted to re-
spond to the temperature of & chamber and hav-
ing for that purpose a cylindrical metallic tube
adapted to project into the chamber through an
opening in a wall thereof: an elongated, helical,
bimetallic member freely disposed in said tube
and having at one of its ends means forming a
resilient enlargement arranged to grip-the inner
surface of the tube; said enlargement being rotat-
able on said surface to adjust the operative an-
gular position of said bimetallic member and serv-
ing as the sole means for maintaining the mem-
ber in adjusted position; and switching means
connected to the other end of the member.

3. In a thermostat of the type adapted to re-
spond to the temperature of a chamber and hav-
ing for that purpose a cylindrical metallic tube
adapted to project into the chamber through an
opening in a wall thereof: an elongated, helical,
bimetallic member freely disposed in said tube;
a split, annular metallic shoe secured to the end
of said bimetallic member inmost of said chamber
and arranged to grip the inner surface of the
tube; said shoe being rotatable on said surface
to adjust the operative angular position of the
bimetallic member and serving as the sole means
for maintaining the member in adjusted position;
a rod secured to said shoe and extending out-
wardly of said tube through the interior of the
bimetallic member for adjustably rotating the
shoe; and switching means connected to the other
end of the member.

4. In a thermostat of the type adapted to re-
spond to the temperature of a chamber and hav-
ing for that purpose a tube, of good heat-con-
ducting material, adapted to project into the
chamber through an opening in a wall thereof:
a portion of sald tube defining a cylindrical sur-
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-tube and having at one of its ends resilient means ¢

arranged to grip said tube-surface and movable
thereon to adjust the operative position of said
thermostatic member; sald resilient means serv-
ing as the sole means for maintaining the member
in adjusted position, and being in the form of
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a split, annular, metallic shoe secured to said one
end of the member; and switching means con-
nected to the other end of the member, .

5. In a thermostat of the type adapted to re-
spond to the temperature of a chamber and hav-
ing for that purpose a cylindrical mefallic tube
adapted to project into the chamber through an
opening in a wall thereof: an elongated, helical,
bimetallic member freely disposed In said tube
and having at one of its ends means forming &
resilient enlargement arranged to grip the inner
surface of the tube; said enlargement being rotat-
able on said surface to adjust the operative an-
gular position of said bimetallic member; sald
enlargement serving as the sole means for main-
taining the bimetallic member in adjusted posi-
tion, and being in the form of a split, annular,
metallic shoe secured to said one end of the mem-
ber: and switching means connected to the other
end of the member. , -

6. In a thermostaet of the type adapted to re-
spond to the temperature of a chamber and hav-
ing for that purpose a cylindrical metallic tube
adapted to project into the chamber through dn
opening in a wall thereof: an elongated, helical,
bimetallic member freely disposed in said tube
and having at one of its ends means forming a
resilient enlargement arranged to grip the inner
surface of the tube; said enlargement being rotat-
able on said surface to adjust the operative an-
gular position of said bimetallic member; said
enlargement serving as the sole means for main-
taining the bimetallic member in adjusted posi-
tion, and being in the form of a split, annular,
metallic shoe secured to said one end of the mem-
ber; the material of said shoe having higher
thermal expansion than the material of said tube,
so that with rise of temperature the gripping
action is increased:; and switching means con-
nected to the other end of the bimetallic member.

7. In a thermostat of the type adapted to re-
spond to the temperature of a chamber and hav-
ing for that purpose a-cylindrical metallic tube
adapted to project into the chamber through an
opening in a wall thereof: an elongated, helical,
bimetallic member freely disposed in said tube;
s split, annular, metallic shoe secured to the end
of said bimetallic member inmost of said chamber
and arranged to grip the inner surface of the
tube; said shoe being rotatable on said surface
to adjust the operative angular position of the
bimetallic member; said shoe being arranged to
surround a substantial portion of the bimetallic
member and serving as the sole means for main-
taining the member in adjusted position; a rod
secured to said shoe and extending outwardly
of said tube through the interior of the bimetallic
member for adjustably rotating the shoe; and
switching means connected to the other end of
the member. ’ o
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