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erature con-

My invention relates to tem
y to thermo-

trolled devices and particular
static material. o .
The object of my invention is to prov1de
5 s metallic thermostat that shall operate
properly over a relatively large temperature
range, that shall resist oxidation at high
temperatures, and that shall retain 1ts oper-
ating characteristics even after a long con-
10 tinued use. : o
In practicing my invention, I provide &
thermostat comprising metallic elements one
of which is molybdenum and the other of
which is an alloy of chromium and cobalt
15 and which may also contain iron. An 0xl-
dation-resistant, coating of electrolytic chro-
mium is also provided over the outer entire
surface of the thermostatic member. .
In the single figure of the accompangfmﬁ
20 drawing, I have illustrated, in longitudin
section, the device embodying my invention.
The use of two metals, intimately united
~ over their entire adjacent and abutting sur-
faces, for obtaining a movement of one part
25 thereof relatively to the other part under
. temperature changes is well known, particu-
larly for relatively low temperatures.
" When the problem is presented of rovid-
ing such a metallic thermostat for relatively
20 high temperatures and. for relatively large
temperature changes, it is one that is not
easily solved, particularly by the use of the
metals heretofore employed, as these metals
_ lose their original characteristics and also
35 oxidize at the relatively high tem eratures.
-These temperatures may be as high as 600°
~C. or-evén up to 800° C. Ihave found that
molybdenum has a relatively high elastic
1imit, even when heated to the hereinbefore
. 40 mentioned high temperatures, and I have also
found that certain alloys of chromium and
cobalt have relatively high strength at the
high temperatures hereinbefore
‘together with 2 relatively great resistance to
' 48 oxidation. ' o
‘Molybdenum
perature expansivity of- approximately
10-* between the limits of 0°-C. and 800°
“while an alloy of chromium and cobalt con-
50 taining approximately 809% of cobalt and ap-
proximately 20% of chromium has a mean-or
‘sverage temperature expansivity of approxi-
mately 17X10°¢ between 0° C. and'800° C
and is a ductile alloy.
1 have found that an

has a mean or average tem-
6X

alloy containing

mentioned,

C.,

. properly rolled an
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approximately 22%. cobalt, 22% of chro-
mium and 56% of iron has & slightly higher
temperature expansivity and .could also be
employed as one of the metallic elements in

a metallic thermostat. I

‘Molybdenum oxidizes when heated in the
‘open air to temperatures above .500°. C. and
must, therefore, be protected -against such-
oxidizing action when.it is desired to em- .
§).loyt the device at temmeratures above this 68

imit. » : :

A deposit of electrolytic chromium' or of-
o chromium-nickel alloy over the finished
thermostatic element will accomplish this.

In the drawing, numera] 11 gesigna‘tes a 70
strip of molybdenum that has been suitably
united with a substantially gimilar strip 12
of a chromium-cobalt alloy in a manner well
known in the art to constitute the so-call
bimetallic thermostat. The pumeral 18 in- 76
dicates a coating of chromium or of a chro-
mium-nickel alloy that has been electro-
plated thereon over substantially the entire
surface to provide an oxidation-resistant
covering or coating.. .

I have found that a numbeér of alloys of
cobalt and chromium, having different pro-

“ portions. of the two metals therein, may be

employed, and I have found that the per-
centage of cobalt in a cobalt chromium alloy
may range from 70% to 90%, with the per-
centage of chromium varying from ap roxi--
mately 30% to apf)roximate y 10%. While

T do not specifically claim relatively small
admixtures of other metals, such metals are 90
usually present in very small quantities and
may include manganese, "silicon, . tungsten,
carbon, etc. These relatively small quan-
tities of other metals that may be termed
tmpurities, are important from a metallur- 98
gical standpoint, as they ensure sound and
forgeable ingots. _

T have hereinbefore mentioned the possi-
bility of the use of a cobalt-chromium-iron
alloy, and such alloys may contain from 100
10% to 30% of cobalt, 309 to 10% of chro-
mium, the balance bein%1 mostly iron, and
small quantities of the other materials, men-
tioned above in connection with the cobalt
chromium alloys, as ensuring sound and 108
forgeable ingots. . . S '

A device embodying these metals when
_ heat treated, will func-
tion properly over. the relativel ‘large tem-
_perature range of substantially 0° C. to 110
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-temperatures and

800° C. will retain its operating characteris-
tics even when subjected to long continued
use under the relatively large temperature
variations and the relatively high maximum
will be substantially oxi-
dation-resistant because of the electro-de-
posited coating. of oxidation resistant metal
or alloy thereon. :

Since various modifications and changes
may be made without departing from the
spirit-and scope of the invention, I desire
that only such limitations shall be placed
thereon as are imposed- by the prior art.

I claim as my invention: .

1. A heat-responsive device comprising a
plurality of metallic elements, one of said
elements being a ductile chromium-cobalt al-
loy and the other element being molybde-
num.

2."A heat-responsive device comprising a
plurality of metallic elements, one of .said
elements being a ductile chromium-cobalt
alloy, the other element being molybdenum,
and an oxidation-resistant coating of chro-
mium on both said elements.

3."A heat responsive device comprising a
plurality of metallic elements, one of said
elements being a ductile chromium-cobalt al-
loy having an appreciable admixture of iron,
and the other element being molybdenum.

4. A heat résponsive device comprising a

‘plurality of metallic elements, one of said-

elements- being a ductile chromium-cobalt-
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alloy having an appreciable admixture of
iron, the other element. being molybdenum,
and an oxidation resistant cgating of elec-
trolytic chromiam, - :

5. A heat-responsive device ‘comprising a
plurality of metallic elements, one of said

‘elements being a ductile chromium-cobalt

alloy comprising 309
10% to. 80% of cobalt, substantially all of
the remainder being iron, and the other ele-
ment being molybdenum.

6. A heat-responsive device comprising a
plurality of metallic elements, one ‘of said
elements being a ductile chromium-cobalt
alloy comprising 30% to 10% of chromium,
10% to 30%
the remainder being iron, the other element
being molybdenum, and an oxidation resist-
ant coating of chromium on the two ele-
ments, ) ,

7. A heat responsive device comprising a

to' 10% of chromium,

Pplurality of metallic elements, one of said-

elements being molybdenum and the other
element being a ductile oxidation resistant
alloy ‘containing chromium, the latter.ele-
ment cobalt and having a mean temperature
expansivity greater than 16X10-¢ for a tem-

_perature range of from 0° Q. to substantially

600° C.
“In testimony whereof, I have hereunto
subscribed my name this 9th day of March,

1925. -
PORTER H. BRACE.
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