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This invention relates to heat resistant bi 

metallic elements and more particularly to bi 
metallic elements for thermostatic controls hav 
ing a low expansion component formed of a 
platinum alloy. 
A bimetallic strip when subjected to variations 

in temperature bends because of the different 
thermal expansion characteristics of the metals 
that comprise the strip. Such a strip is ordi 
narily used in the operation of various instru 
mentalities, as a thermostatic control for mak 
ing and breaking an electric circuit. Many dif 
ferent metals and alloys have been employed in 
forming bimetallic strips for thermostatic con 
trols, however, their use is limited to operations 
at relatively low temperatures and usually to 
narrow ranges of temperature. These limitations 
result from many factors, among them being poor 
resistance of the metals to oxidation at the high 
temperatures contemplated in this invention, loss 
of Strength due to repeated cycles of heating 
and cooling, irregular changes in coefficients of 
expansion, and other characteristics which are 
explained hereinafter. . . 
A general object of this invention is the pro 

vision of a bimetallic strip which may be used 
as a thermostatic device at temperatures as high 
as about 2,000 F. Another object is to provide a 
binetallic eerisent which Willi withstand high 
temperatures and also operate at relatively low 
temperatures, such as about 300° E. More spe 
cifically, an object of this invention is to provide 
a heat resistant bininetal having a steady and Sig 
nificant deflection. Within the tempeiature range 
of from 300 F. to 2,000 F., and Which will oper 
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ate Within this temperature range for a long . 
period of time without developing a permanent 
set or deformation due to stress and tempera 
ture conditions. Further objects and various ad 
vantages of this invention will become apparent 
from the following description, the essential 
characteristics being Summarized in the claims. 

It has been found that alloys of platinum and 
other metals of the platinum group, . Such as 
rhodium and palladium and their alloys, may be 
used to form the low expansion component of 
a binetallic element having unusual thermal 
characteristics. For example, an alloy consist 
ing of platinum and from 10% to 30% rhodium 
has a mean coefficient of expansion of about 
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5.9X10-6 inches per inch length per degree 
Fahrenheit in the range of from 300 F. to 2,000 
F. When the coefficients of expansion of this 
alloy are plotted against temperatures at which 
the alloy is heated, a relatively straight line is 
obtained and although there be an increase in 
the coefficient of expansion as the temperature 
is raised, this increase is slight as compared 
with the increase in the expansion of other 
metals and alloys. Furthermore, there is no 
sharp inflection in the expansion curves of the 
iow expansion alloys used in this invention as 
compared With the curves of other metals. 
This characteristic of low, linear, and rela 

tively constant expansion is advantageous in 
the low expansion component of a bimetallic ele 
ment, since it permits of thermostatic use over 
a broad temperature range. For example, where 
it is desired to provide for the breaking of an 
electric circuit at a temperature of about 1900 
F., and thereafter the making of the circuit at 
a temperature of about 400 F., it is necessary 
that the bimetallic element move an appreciable 
amount from its open to its closed position in 
order that the make and break points will occur 
sharply at the desired temperatures. If the 
bimetallic element undergoes only a sight de 
flection between the extremes of the operating 
range, the make and break points will not occur 
sharply at a predetermined temperature. With 
a component having a relatively low expansion 
coefficient as is provided by the platinum alloys 
used in this invention, a bimetallic element will 
exhibit an appreciable deflection whereby the 
desired sharp make and break points. Will be 
had even at widely separated temperatures. Also, 
since the expansion coefficients of the alloys used 
in the low expansion components of this inven 
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tion are relatively constant and linear the bi 
metallic element will deflect evenly throughout 
the operation range, rather than being Subjected 
to intense, deflections for limited periods Within 
the operating range. 

It has been found that if the rhodium con 
tent of the platinum alloy is increased above 
about 30%, a bimetallic element having a low 
expansion component formed from Such an alloy 
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will not be stable in its deflection. Also, if the 
rhodium content is less than about 10%, signs 
of disintegration appear at elevated tempera 
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tures. For some uses, a rhodium content of even 
as low as 5% can be employed and for other 
uses, the rhodium content may be as high as 50%. 
The optimum amounts of platinum and rhodium 
for the purposes of this invention have been found 
to be about 80% and about 20% respectively. 
The metals and alloys which have been used 

heretofore to form the low expansion layer of a 
thermostatic metal are not suitable for use within 
the temperature ranges contemplated by this in 
vention. There are those metals and alloys which 
are suitable for use at relatively low tempera 
tures but which become soft and lose their 
strength and resiliency when heated to about 
1,000 F., whereby they can offer no expansion 
resistance to the high expansion element and no 
deflection of the composite sheet or bar Will Occur. 
On the other hand, when alloys such as the heat 
resistant alloys are used to form the low expan 
sion layer, it is found that attemperatures beyond 
about 700°F. their expansion coefficients are all 
practically the same, thus causing equal expan 
sion of the components with no deflection of the 
composite strip. 
The high expansion component of the bi 

metallic elements of this invention is formed 
from the heat-resistant alloys having a rela 
tively high nickel-chromium content. They are 
recognized for their stability against oxidation 
at operating temperatures up to 2200 F. These 
alloys have heretofore been used in forming the 
high expansion components of thermostatic 
metals, and this use, per se, is not considered as 
being novel or as constituting this invention. 
The thermal characteristics of the heat-resist- : 

ant alloys make them peculiarly adaptable for 
use as the high expansion component of the bi 
metallic elements of this invention. The mean 
expansion coefficients (from 300 F. to 2000 F.) 
exceed 7X10-6 in./in./F., the preferred value 
being about 9X106 in./in/F. Although at rela 
tively low temperatures, as up to about 300 F., 
some species of this group of alloys have rela 
tively low expansions, they expand rapidly at 
temperatures up to about 400 F. and there 
after as the temperature is increased, there is 
only a very slight increase in expansion and foll 
lowing the initial abrupt rise in expansion at low 
temperatures, these alloys are characterized in 
having a linear expansion. Accordingly, when 
these alloys are joined to the low expansion com 
ponents of this invention, a composite element is 
formed which has a constant and substantial de 
flection over a broad temperature range. 
Another desirable characteristic of these heat 

resistant alloys is their high melting points, 
whereby they retain their hardness and resiliency 
at the elevated temperatures herein contemplated. 
. . In manufacturing a thernostatic element of 
the nature herein contemplated, it is desirable to 
roll a relatively thick bar or strip to the thinness 
contemplated in the final structure. This rolling 
process may be performed either before or after 
the components of the bimetals are bonded to 
gether as by welding or by brazing with a high 
temperature brazing alloy. The high expansion 
component should, therefore, be of a material 
that can be wrought or forged rather than re 
quiring forming by casting. 
Among the heat-resistant alloys that are Suit 

able for forming the high expansion component 
of the bimetals of this invention, and which have 
the above-mentioned properties and character 
istics, are the well-known special alloys such as 
Inconel and Nichrome. An alloy of 16% chro 
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mium, 25% nickel, and 6% molybdenum, known 
as Timken 16:25:6 may be used as Well as One 
having 25% chromium, 21% nickel and 2% sili 
con. These alloys may contain small amounts 
of manganese, carbon, phosphorus, Sulfur, tung 
sten, titanium, columbium and other known ele 
ments and compounds that are used to form the 
heat-resistant alloys. Nichrome (about 80% 
nickel and about 20% chromium) has been found 
to be especially suitable. The nickel content of 
these alloys is anywhere from 9% to as high as 
80%, and the chromium is present in an amount 
as low as about 10%, usually not less than ap 
proximately 13%, and up to about 29%. Aside 
from these specific metals, there is no other ele 
ment which is present in substantial amounts in 
all of the species. In referring to these alloys 
as a class, it is, therefore, impractical to attempt 
to define them in terms of their compositions, and 
it is believed that those skilled in the art will 
readily distinguish the heat-resistant nickel 
chromium alloys from other alloys which are 
not suitable for forning the high expansion COIn 
ponents of the bimetallic elements of this inven 
tion. While alloys which contain chronium and 
nickel have been described for the high expansion 
component, it will be understood that the nickel 
can be replaced, partly or wholly, by cobalt. 
When a heat-resistant alloy layer is bonded 

to a platinum alloy layer as described above, 
a bimetallic element is formed which has suf 
ficient mechanical strength to flex steadily be 
tween the extremes of the temperature range 
herein contemplated. The components retain 
their high resiliency and do not become per 
manently deformed even after long and repeated 
cycles of heating and cooling. Furthermore, the 
products of this invention have a linear deflec 
tion which permits of their use for controls where 
narrow temperature ranges are contemplated. 
The bimetallic elements are resistant to oxida 

: tion and are Substantially free, therefore, from 
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oxidation which would otherwise be detrimental 
to the satisfactory operation of the element. 

In the foregoing, examples have been given 
which enable anyone skilled in the art to produce 
materials in accordance with the invention, but 
We Wish it to be understood that our invention 
is not limited to those examples, as the relative 
proportions of the ingredients, the nature of the 
metals to be alloyed with the principal metals 
and the mode of bonding the layers may be 
varied, provided always that the end product con 
Sists of a thernostatic metal having the above de 
Scribed properties. For example, small amounts 
of nickel or chromium may be incorporated in 
the platinum alloy. Furthermore, it is obvious 
that the composite metal may comprise a plu 
rality of layers having outside layers of the 
alloys herein described. 
What we claim is: 
1. Thermostatic metal strip, comprising a plu 

rality of layers, the higher expansion bonded 
layer being a heat-resistant alloy comprising 
chromium in an amount of from 10% to 29% and 
metal of the group consisting of nickel and cobalt, 
said metal being present in an amount of from 
9% to 80%, the lower expansion layer comprising 
essentially platinum alloyed with another metal 
of the platinum group, said other metal being 
present in the amount of from about 10% to 
about 30%. 

2. A bimetal strip element comprising a high 
eXpansion layer bonded to a low expansion layer, 
said high expansion layer containing chromium 
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in an amount of from 10% to 29% and metal of References Cited in the file of this patent 
the group consisting of nickel and cobalt, said UNITED STATES PATENTS 
metal being present in an amount of from 9% 
to 80%, said high expansion layer having a mean Nile Name Date 
coefficient of lso Of o 9X10-6 5. 1140,136 Eldred ------------ May 18, 1915 
in/in/ F. in the range of from 300 F. to 2000 1,604,064 Miller -------------- Oct. 19 1926 
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num alloyed With another neal of the planum Metals Handbook, 1948 Ed., Pub. Amer.society 
E.Rio elling present in an for Metals, 1891 Euclid Ave., Cleveland, Ohio, 

MA: SOSBOCK. pp. 32 and 1124. 
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