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Bluff
5 nois,
. Provement in Electric Resistance Elements,

of which the following is a specification.

My object is to Provide, as an improved
clectric resistance material, a metal whick
‘has the property of being particularly low in

“electric conductivity, _
- ceeding that of pure copper, and may be drawn
or otherwise shaped to form particularly du-

10

rable, efficient, and desirabje strips, strands,

15 or filaments suitable for yge In the various

I have discovered that the metals of what
termed the “chromium group,” particu-
larly when mixed with nickel, form an alloy
having the properties of being very low in

18
20

electric conductivity, very Infusible, non-oxi-

dizable to a very high
25 | . . ender i

~ Venient for use as an electric resistance ele-
ment. - The chromium group herein referred

to, as.defined, for example,in Watt’s Diction-

~ary of Ohemist%. consists of the metallic ele-
30 ments of group No, VI, (indicated by the even

numbered series, ) according to wh
~ erally designated asMendeléeff’s table,
Ppage 212, Remsen’s Chemasiry,

35
- sten, and uranium.
18 suitable for my
ous reasons I prefer to employ chromium.
Uranium at the present time is so rare and
expensive as to render its ﬁneral use for my
purpose commercislly prohibitive. As the
- .above metals possess characteristics in com-
mon which adapt them to m purpese, any
one of them may be employet{ though when
45 alloyed with nickel op cobalt, for example,
~ .proportions may vaﬂo pProduce the best

" electric resistances, takine j ]
- the'necessary toughness and degree of ductils
ity desirable for the particular purpese ;
d. Thave found, f , tha

Any one of these metg

40

" loy

d a new and useful Im-

has a melting-ﬁoint ex- |

connections where clectric resistances are de- |

S
purpose, though for vari- |

g mto consideration

Specification of Letters Patent.
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loyed with nickel or col

‘be formed of an alloy of nickel
In suitable proportion ‘drawn into
‘strands, or hilaments and anncaled.

cent. of a metal of

| readily with metals

8 : . , on the other hand
consisting of ninety per eent, nickel and | wi '
- ten per cent. ‘commercially. pure chromium |
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pure copper and with 55
Approximating fifty
perature.

point éxceeding that of
an electric resistance
times !;hat of

6o

metal of the chromium group .pos-
desirable qualities for electric resist-
ance material whether employed alone or al-
alt. At the present -
inion that the most practical
ectric resistance material may
and chromium
strips,
In its
broadest sense, however, my invention 1S not
to be limited to an alloy of the last-named
metals. o ' |
The Accompanying drawing shows a rheo-

"

time I am of o
and desirable e

75,

stat of a well-known type in which the coiled.
| wires ¢ are resistance clements formed of a

metal alloy, consisting of less than lifty per 8o
the chromium group and
more than fifty per cent. of nickel or cobalt,

or both. In practice I prefer, mainly for |

| commercial reasons, to form the alloy of pref-

at is gen- |

(See |

| fifth edition, |
Henry Holt & Co., New York, 1898.) These |
mata?.; are chromium, molyi)denum, tun%' '

less than twenty-five per cent. chro- 85

Variations in - I
tions of the metgls would affect more or less

' the variationsin strength, durability, and re-
| sistivity of the alloy.

1t may be stated. for 90
éxample, that a metal alloy consisting of fif-

per cent. chromium and eighty- f
cent. nickel drawn into a wire sixteen one-
thousandths of an inch in diameter has a re- .
sistance approximating 2.3 ohms per foot. - 95
~ As state before, either nickel or cobalt is
suitable for my purpose when alloyed with a
metal of the chromium group in a proportion
of more than fifty per cent. nickel or cobalt,
or both, and less than fifty per cent. chro-
mium or the like. - Nickel and cobalt alloy
of the chromium group
to a high degree. Tron, _
, 18 readify oxidizable and

100

and resist oxidation

[0



designate only the

which have propertics that are the same for |
d i formed of an alloy of nickel and one of the

my purpose, but which cannot bothbe classe

under any single term of which 1 am aware.
¢ What I claim as new, and desire to secur

by Letters Patent, 1s—

811,869

metals nickel and cobalt, | 3. An oloctric resistance element compris-

ing an annealed strip, strand or filament

| metals of the chromium group.
e l 4. An electric resistance element formed of

o metal alloy consisting of nickel and chro-

1. An electric resistance element composed | mium.

- of a metal alloy consistingo
of the chromium group, 10

ro less than fifty per cent. of the clement, and | proportion of less than fi

{ one of themetals 5. An electric resistance element formed of
the proportion of | a metal alloy consisting of chromium in the

fty per cent. of the

‘more than fifty per cent. of metal having the | element and nickel in the proportion of more

*

properties of nickel and cobalt.

2. An electric resistance element compris-

| than fifty per cent. of the element.
' ALBERT L. MARSH.

ing a strip, strand or filament formed of an | In presence of—
15 alloy of nickel and one of the metals of the J. 11, LANDES,

chromium group.

J. 11. LLEE.
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