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IMPROVEMENT IN THE CONSTRUCTION OF 'r_HERrQo-lsLechc PAIRS.

The Schadule referred {o in thess Letters Patent-and making pazt of the samo,

To all whom §Z may concern:

.Be it known that I, MosEs G. FARMER, of Salem,
in the county of hssex and State of Massachusetts,
have invented an Xmproved “Thermo-Klectric Pair;?
and I do hereby declare that the-fullewing, taken in
connection with the drawing which accompanies and
forms part of this specification, is a description of my
invention ‘sufficient to enable those skilled in the art
to practice it. .

It has been known for many yedrs that, by joining
the ends of two bars of different metals and h(-atm‘r
tlhiem at 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 have
been so feeble, however, that batteries formed of such
elements have:-been but little used, except in the
_hands of scientific men, for determmmg temperatures.

They have ‘been kuown as mellonis, and have gener-
ally been consn ucted . of antimony and bismuth, a
atronger current being obtained with these. metals
than with any others.

It has-also been known that a stronger current ean
be obtaied from certain alloys than from any of the

- puré metals.

“One of the most effective combmatxons is that of &
German-silver bar in conjunction with a bar formed
from an alloy of antimony and zine. ‘These two alloys
are cheap enough for common use, and have a welt-
ing point sufficiently high to admit of a large differ-
g:cwe 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-
" rent, is exceedingly brittle, and it is difficult to join a
bar of it to a bar of German silver or other metal so
as to secure a union of the two whick will not be so
imperfect as to offer great resistance to the current:

Moreover, the: alloy of antimony and zin¢ has so

_ great a specific resistance to the electric eurrent that
it is desirable to give to the bars formed from it a large

_ cross-section’ in proportion to the cross-section of the
'German-stlver element of the pair.

For the same reason it is important to bring a large
surface into contact thh the German silver at the
Junchon.

It is also deslra.ble that the whole of the surface in

" contact should be uniformly heated, especially when
large, in order that cross-currents may not be pro-

duced by a difference in the temperaﬁt\reﬁ of dxﬂ'enent-

parts of the surfaces in contact.-
It is further desirable that the bars, whw united in
pairs,-shall have suck a form that 2 nnmber of pairs
" may be easily cornbined into one batter§ ¥ without in-

- adLiesion of the two bars to cach other.

ter feung with the comditious necessary for applying
the heat easily and uniformly to the junetions of the

" several pairs combined.

The object of my present! invention is to secure
these conditions and advantages, to accomplish which
I coustruct the bars as follows:

The German-silver bar is bent so that the part
which is to be joined to-the antimony-zinc bar shall
extend over the end of the latter, while the ot.hm part
lies parallel to its side.

This mode of construction will be: lendlly under-
stood from the drawing, where the antimony-zine bar
is represented by e and the German-silver bar is rep-
resented by b ¢, the part ¢ being. the part which is
joined to the antimony-zine bar.

The part b of the German-silver bar is to be insu-
lated from the 'mtimony-zmo bar by sowe non-con-
dueting substance, like mica, shown at m,

It is unpmtant that.the two bars shall be joived -
together as perfectly as possible. :

The best method I have found to do tlns isto pla(,e
the German-silver bar, when properly prepared, in o
mold of the proper sb'tpe, and to cast the .mtnmony-
zine bar upon it. The German silver is bent to the
proper slmpe, and that part of it which i3 to be joined
to the antimony-zine bar is provided with projections
.or pins, which are to enter the end of the antimony-
zine bar. Theobjeet of these projections is to aid the
They may
be formed in a variety of ways, such as by drilling
holes into:the German silver and inserting pins so
that these pins shiall project into the alloy of antimony
and zine when it is cast npon them.’

Still another way is to punch partly out trom the
German silver V-sha.ped portions of ity and turn them
up so0 as to projectinto the alloy. By such means the -
German-silver bar can be caused to take fagt hold-
upon the antimony-zinc bar. i
" These spurs ov plo_)ectlons are represente(l bydd
in the drawing.

In order that the union between the (xerma,n silver
bar and the- antnnony—zmc bar may bé of the mest in-

. timate character, it is imporfant to first cleanse the

surface of the German silver and its projections thor-
onghly. This is best done by immersing it for'a time
in a dilfite solution of sulphuric acid: then the end of"
the Gernan silver is coated by dlppm«v it- first iuto o

-solution of. the dounble-chloride of zine and ammenia,

(common soldering-acid,) and afterivard into a mnelted -
alloy of about two parts tin and one of zinc. This

_gives a bright surface, to hich melted antimony-zine ‘

readily adheres when it is poured upon it.
A stnp of Germ:m sﬂ\ er, or of. coppt-l tinned with'
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ordiuary_-tinning'-solder, is also inserted into the mold better, on  account of the unequal expansion of the
50 a8 to be joined to the opposite end of tlie antimony- | two allays, that the linear dimensions of the antimony-
zine bar, (by the operation of casting,) as seen in the | zinc bar at the heated junction should not exceed an
drawing, where such strip-is represented by ¢ said. | inch, . - : ; L :
strip forming the continuation’of the circuit when the | It will be understood that the method of construo-
Pair is in operation. - .. | tion which I have described need not Be limited to
‘When the mold is thus prepared by the introduc- | the particular alloys I have mentioned, ‘

tion of the' German-silver bar ‘and the piece ¢ the | T claim—— . . L
melted antimony-zing is poured into- the mold, and 1. A thermo-electrio pair with the two elements
when cold the two bars and the piece ¢ will be firmly | lying side by side, but joined together across the end
Jjoived together. The mica for separating the Ger- | of one of them, substantially as described. _
‘man silver from the antimony-zine bar may be placed | 2. Projections upon one of the bars to aidin Join-
in the mold by the side of the German silver, and the ing the two bars, substantially as described. ’

‘melted antimony-zing be then poured into the mold; |- . MOSES G. FARMER.
or it may be inserted ‘between the two after the pair Witnesses: _ ’
is formed. I prefer the latter mode, . -l . .J.B. CRrosgy,

I have fourd in my experience thus far thatitis | ~  Franoms Goorp,




