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IMPROWEMENT IN THE construction of THERMo-ELECTRic PAR8. 

The Bohedule refered to in these Letters Patentand making part of the saras, 

Zo all whom it may concerni: 
i Beit known that I, Moses G. FARMER, of Salem, 
in tle county of Essex and State of Massacliusetts, 
have invented an Improved *Thermó-Electric Pair;” 
and I do hereby declare that the-following, taken in 
connection with the drawing which accompani?s and 
forms part of this specification, isa description of my 
invention suficient to enable those skilled in the art 
to practice it. X 
Ithas been known for mapy years that, by joining 

the ends of two bars of diferent metals and heating 
themat one of their junctions an electric current can 
be excited, provided the other ends of the bars are 
kept at a lower temperature. Such currents lave 
been sofeeble, bowever, that batteries formed of such 
elements ihave been but little used, except in the 

i hands of scientific mem, for determining temperatures. 
They have been known as mellonis, and have gener 
ally been constructed of antimony and bismuth, a 
stronger current being obtained with these, metals 
than with anyothers. a 4 
Ithasalso been known thata stronger current can 

be obtained from certain alloys than from any of the 
- pure metals. |- 

*9ne of the most efective combinations is that ofa 
German-silver bar in conjunction with a bar formed 
from an alloy ofantimony and zinc. These-two alloys 
are cheapenough for common use, and lave a melt 
ing point suficieutly high to admit of a large difer 
; in temperature between the opposite ends of the 
Qn the other hand the alloy of antimony and zinc, 

in the proper proportions to produce an efficient cur 
i rent, is exceeding?y brittle, and it is dificult to joina 
barof it to abar of German silver orotler metal so 
asto secure a unionóf the two which wi? not be so 
imperfect as to ofergreat resistance to the current. 

i Moreover, theialloy of antinony and zinc has so 
i greata specific resistance to the electric current that 

it is desirable togive to the bars formed fromita large 
i cross-section in proportion to the cross-section of the 
German-silver element of the pair. K 
* For the same reasonitis important to bringa, large 
surface into contact with the German silver at the 
junction. X * 

It is also destrable'that the whole of the surface in 
| contact should be unifornly heated, especially when 
large, im order that cross-currents may not be pro 
duced by a diference in the temperatfirešof diferent. 
parts of the surfaces in contact. * - 

Itisfurther desirable that the bars, wlien united in 
pairs, shall have sucha form tbata number of pairs 

i may be easily combined i?to one battery withoutin 

terfering with the conditious mecessary for applying 
t?ie leuteasily and unifornly to the juuctions of the 

i seweral pairs combined. 
The object of my present invention is to secure 

tlese conditions and advantages, to accomplish which 
I coustruct the barsas follows: 
The German-silver bar is bent so that tle part 

wlich is to be joined tothe'antinony-zinc bar slall 
extendl over the end of the latter, while the otlier part 
lies parallel to its side. w 

This mode of construction will be readily under 
stood from the drawing, wlhere tle antimony-zincbar 
is represented by a and the German-silver baris rep 
resented by b c, tle parte being tle part whicli is 
joined to tle antimony-zincbar. 
Tle part b of the German-silver baris to be insu 

lated from the antimony-zincbar by sotne non-con 
dueting substance, like anica, slown at m. 

Itis important, tlat. the two bars shall be joitiel 
togetheras perfectlyaspossible. 
The best method I have found to do tlhisis to place 

the Germain-silver bar, when proper?y prepared, ina 
mold of the proper shape, and to cast tle antimony 
zincbar upon it. The German silveris bent to the 
propershape, and that part ofit which is to be joined 
to the antimouy-ziIc baris provided with projections 
orpins, which are to enter the end of the antinouy 
zincbar. Theobject of these projectionsis to aid the 

| adlesion of the two bars to each other. Theymay 
be formed in a wariety of ways, such as by drilling 
holes into the German silver and inserting pis so 
tbatthese pins?lial projectinto the alloyofantimony 
and zic when it is cast upontlem. . * 

Still another way is to punch partly out from the 
German silver V-shaped portions ofit and turintlem 
up so asto projectinto the alloy. By such means the 
German-silver bar can be caused to take fast hold" 
upon the antimony-zincbar. x w i 
These spursor projections are represented by dd 

in the drawing, | x 
In order that the union between the Germain-silver 

bar and the antinony-zincbar may be of the mostin 
.timate character, it is important to first cleanse the 
surface of the German silver and its projections thor 
oughly. This is best dome by innersingit fora time 
in adiltutesolution of sulphuric acid: thieu the end of 
the Germansilveris coated by dippingit first iuto a 
solution of the double-chloride of zinic and animonia, 
(common Soldering-acid) and afterward into a melted : 
alloy of about two parts. tin and one of ziuc. This 
gives abright surface, to which melted antinony-ziuc 
readily adheres whenit is poured upou it. , 
Astrip of Germansilver, or of coppertined with 



ordinary tinning-solder, is also inserted into the mold 
so asto be joined to the opposite end of the antimony 
zincbar, (by the operation of casting) as seen in the 
drawing, where such striptis represented by e, said, 
strip forming the continuation of the circuit when the pairis in operation. | 
When the mo?d isthus prepared by the introduc 

tion of the German-silverbar"and the piece e the 
melted antimony-zinc is poured into the mold, and 
when cold the two bars and the piece ewill be firm?y joined together. The mica for separating the Ger 
mansilverfrom the antimony-zincbarmaybe placed. 
in the mold by the side of the Germansilver, and the melted antimony-zincbethen pomed into the mold; 
or it may be inserted between the two after the pair 
isformed. I prefer the latter mode, 

I have found in my experience thus far thatitis 
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better, on account of the unequal expansion of the 
two alloys, thatthelineardimensions of the antimony 
zincbar at the heated junction should not exceed an 
inch. . * * * 

It will be understood that the method of construc tion whicht have describea neednobelimited to 
the particular alloys I have mentioned. 

I claim- , . | 

1. A therno-electric pair with the two elements 
lying side by side, butjoined together across the end 
ofone of them, substantiallyas described. 

2. Projections upon one of the bars to aidin join ing the two bars, substantiallyas described. 
MIOSES G. FARMER. Witnesses: 

| J. B. CRosBY, 
FRANors Gouro. 

  

  

  


