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To i whom it may concern: :
Beit known that I, ALBurT L. MARSH, amtl-

zen of the United States residing at La,ke Bluff,

in the county of Lake and State of Illinois, ha,v_e

invented a new and useful Thermo - Electric |

Kiement, of which the f()llwr Ing 1s a specifica-
tion.

My object is to provide: an 1mproved thermo-
electrie element which may be employed with

another element to produce a thermo-electric -

couple having a particularly hlgh melting-

~ point.
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~carried on with a view to dlscoverlnﬂ' a read-

30.lly-available metal having a melting—phint ex-

I have discovered that the meta,l molybde-

num, which has a very high melting-point,

may, particularly when &l]m, ed with nickel,
be employed as a thermo - electric element
electronegative to a nickel- copper element.

Such a negative element renders it possible to
construct thermo electric couplesof compara-

tively great efficiency which may be subjected
at ‘then junctions to intense heat without dan-
ger of injury.
ment in this connéction is meant the element
of a pair to which the electric current flows
from the other or positive element through

the junction of the pair when subjected to heat

at the said Junctlon ‘.
This invention is the result of expemments

- ceeding, more especially, that of pure copper
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and which, either alone or when alloyed with

“other meml or metals, would be either electro-
positive or clectr ()nena,twe to another highly-
refractory metal or ::Llloy with which it could be

Joined 1n a thermo-electric couple and possess
the characteristics above set forth as my ob-

Ject, as well as comparatively great strength

and durability. 1 have found that molybde-

num may when : a,lloved with nickel be formed

into a thermo-electric element strongly elec-
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“of nickel and copper.

tronegative to an element formed of an alloy

much. higher than that of pure copper and

R T

By the term “‘negative” ele-

Both the'said negative
-and positive elements have melting - points

drawbacks incident to said other couples. -
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tric patentlal at least equal to any other prac-*- | :
tical couple of which I am aware without: the

In constructing a thermo-electric ba,ttery,
for example, I pr refer to.provide the positive
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element of each couple of an alloy of ‘nickel - . -

(about thirty-five per cent.)and copper, (about

sixty-five per cent.) This element has-a fus-

lybdenum (about fifteen per cent.) and nickel,

e
ing-point - much above 1,050° céntigrade, the = -
approximate tuqmg—pomt of pure copper. I
form the negative element of an alloy of mo-

(about eighty-five per cent.) Bars of the al- 606

loys named may he readily welded together at

their ends to form thermo-electric couples.

The main advantages of a thermo- electrm-_

couple constructed of the elements described
li¢, first, in the great strength and durability
of the couple, second, in tlix

may be subjected .to heat o1
care in the matter of heat 1e¢rumt10n 1S unnec-
essary; third; in the fact thdt thed elements

‘may be as thin as desired for rapid heat ra-
diation at the ends ta,rthest from their heated

joints, and, fourth, in the fact that the ele-

‘fact that as it
reab mtens:ttv.
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ments may be welded together to produce 8

joint equally heat-resistant w1th the body por- §

- tions of the elements. +
. In the accompanying drawing I 'ahow for -
purposes of 1llustrat10n a thermopile of one
~desirable form in cross-section with -thermo-"
‘electric couples connected in series to form an

eflicient thermo-electric generator. .
A is a combustion- cha,mber surmunded bV
a wall B of highly-refractory material, such

as. Are-clay, asbestos, or the like.

C C indicate thermo-electrlc couples, each
comprisitig-a positive element in the form of
4 strip ¢ of the nickel- -copper alloy mentioned
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and a negative element in the form of a strip

b of the molybdenum nickel alloy mentioned.

The elements of ‘each couple are preferablv.

electrically welded together to form a joint ¢, 99

and they pas: through the wall B to extend

| at their joints in the combusticn-éhamiber A
- may be. submcted without danger_to intense

; heat thereby eatabhshmﬂ' A d1ﬁel ence ot elec-

The thermo-electric couples are connected in

a common manner by means of stnps d, thh
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*ma} be of copper, and - the thermopﬂe may |
'.b‘f Letters Patent, 18—

 have the usual terminals, one of which would

Qo

- tensity from a Bunser
will generate) Aipejectric current of an effi-
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be

positive and the othei negative.

for example to a

burner. The cou ple%

\

ciency at least equal to that which may be
generated by the most effici ient couples hith-
erto . constructed and of whlcb famaware,and -
they may be csub]ected toa heab at their inner
ends and a cooling action at their outer ends,
‘which maintains them . at approximately the

greatest efficiency for an indefinite time with- ;
-forth.

out affecting their durability to-any mate: ial

tially the proportions named for the negative

. ‘element and a nickel-copper alloy in subfata,nf

?twe element.

tially the proportions. named for the posi-
"My invention, however, is not’

The

coup lesc may be subjected in the chamber A,
irect blast of great in-

an.s

. extent. The outer end portions of thecourpes o
.. 'may beair-cooled, or they may besulb; JEEL *~d S0
L ?watel -cooling or obher‘ artificial refriger:
- Thave obtﬂ,med the best results by empifw‘-
ing.a molybdenum - nickel alloy 1n substan-

--—p- T T e wme o ————

1in its broad sense to be limited by thlb state- |
- ment, as the main point of my invention lies |
1n the discovery of the use of molybdenum as |-
an elemmt in a theremo- electnc couple .

751,289

W h‘},u 1 ('hum as new, and “desire to secure

1. A tllermu-ﬂloctmb eoup]e one f=lmnont of
ﬂ.’h‘(,l"i is formed in whole or 1n par tof molyb-
-denun& T o
). A thermo-electric cou p}m one (,lmnem of -
Whlﬁh consistsof an alloy of moh l}dumm ﬂnf]'
‘another mefal. . - |
3. A thermo-electric u}uplo one eloment of
vhu::h consistsof an: a,liovot moh hdenum : and -
-m(_,l{el S - - -

4. A thermo- eleu‘;rm foupk one elenmnt of

Wluch consists of an alloy of molybdenum and
the - pI oportlmm set

niclkel in ..sul:rstftntlallv

5. A the:

| Whlcn consists of an alloy of molybdenum and
nickel and the other element of an atloy of.
| Which nickel forms a part.

"11(}-(‘1(*{311 Te Couple one element 01-_ o
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8. A thermo-electric couplé' bne PlE‘I‘i’lPI‘lt of : :

| whmh consists of an alloy of molybdenum and

nickel and the other. elemeﬂt of an allmf of

T’ nickel and coppel
R
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