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UNITED STATES

Parent OFrricE

ANDREW PATTERSORN, OF IDLEWOOD, PENNSYLVANIA.

THERMO-ELECTRIGC BATTERY.

SPECIFECATIOH formuw part of Letters Patent Mo, 262,111, dated August 1. 1882,

Appiication fled Maji 6, 1862,

To all whom it may eoncern:.
Be it known that T A‘IDPEWPA’I‘T‘“RSON,
citizen of the United States, residing at Idle-
wood, in Allegheny county, Bmte of Pennsyl-
vaania, have invented certain new and useful
Impruvements in the Construction of Thermo-
Electiic Batteries; and I bhereby declare thab
the foilowwwls a full ,clear,and exaet deserip-
tion of my mvennon that wiil enable others
skilled in the art to which it appertains to

make and use the same,

It i3 well known that in many cases the
thermo-electric “eouples” in ordinary use are
vamoa%ly affected both as to the course and
¢o of their current vy a variation of the tem-
perature a nplxad to the “ianetion,” and also
by the Q‘)Dub tion of a higher temperature to
one or the other ejament of Lue pouple

"‘heolﬂvcugi my invention i to obviate these
irregularities of d,rtion, and To secure other ad-
vantiges to be hereinafier specifed.

In makimg my improved couples, instead of
the ordinary Ionn‘it' udinal plates and bars heve-
tofore nse(i, i ude a compact mass of material

foronsor botua sments, and, instead of apply-
ing the heaf directly or eq-n]]y to both ele-
oents at the junction, Lapply the heat directly
to one element only, the other being heated by
conductionacrossthe junction. 1ilavinginany
iven case determined by experiinent which
one of any two sabstances associated as a
thermo electrie eouple shonld have the higher
temperature to give the most energetic cur-
rent, 1 make that one Lwhich for the purpose
of identification in the further description of
my invention 1
compact form—say a cube, a .sh(nt cylinder,
Or any Ptn(":um enient form-—so that tuehe:ﬁt
received by it shall have the least practicable
way of escape execept across the juuctiow to
the other elunmt, which I will eall the ¢sec-
ond” element, s designate the separate
members of the 119 asthe ¢ first” and “see-
snd?” eleme mn,( 1l uot s the "posmu”‘md
“neg(a eleinents, farthe reason th I wish
torefer to them in their relation to the recep-
tion of heat and not in theirrelation to the di.
rection of the current, for it iswell known that
the thermo-electric corcent may be from the
iess to the mwore heated clement,
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call the “first” element) of a,

('\omod ol.)

a rule, other things being equalyit will be from
the more to the less keated memberordement
of the couple. The second element I make of
equal or larger section, and usually of con-
siderably greaterlength, than the first, so that
it (the second) may freely conductand xadmta
all the heat it receives from the first, and ths
maintain the largest and most (,onstf\nt flow of
heat across the junction. I then join the first
element to one end of the second, and by a suit-
able condueting-wire frem the first element to
the extreme end of the second I completethe
electric circnit, as shown in the drawings, in
which the figures severally show sections of
various forms and wodifications of my im-
proved battery, and in which the same letters
refer to the same partsinall the figures, A be-
ing what 1 terin the “fivst” element and B be-
ing the “second” clement of the conple. Cis
& condueting-wire. D is o snpplemental beat
-conduetor and radiator, to be joined to B, for
reasons to be fully stated. I is a refractory
insalating-envelope to protect the active parts
from.oxidation and to retain themin poaition.
I'is a supplemental heat- oonducfor‘, JO]!]L% to
A under conditions and for reasous to be fhlly
stated.. To set such a coupio in action the
negessary degree of heat is applied to the ox-
treme end of A, and, passing through its sub-
stance, it (the heat) is transferred across the
Jjunction to B, giving rise to the thermo-elec-
tric earrent. :
‘When for anyreason, economic or otherwise,
it may be desirable to use for the second ele-
‘ment a less quantity of material than will be
sufticient to treely conduct anil eliminate the
heat received frowm the fivst, I make the see-
ond elewment of dimensions simiizn‘ to the first,
but supplement its lessened radiating eapacity
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byasuppleimental conductorand radiatorjoined go

to it,(see D in Figures 2, 3, and 4,) which may

be of a less expeusive or more conveniently,

usable materizl. When found desirable, ad-

ditional sapacity for eliminating heat may be

given to the sccond. element b'\' any conven-

ient mote of artificial refrigeration, as by the

application of water to its surface; or it may

be madein the form of a receptacle to contain
vater to be evaporated from within it.

although as ¥

.~ 'When either or both elements of my couple
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-that B-—the second element—or its

are of materials that will bs injured by she

heat I envelepone or poth, or so much as way |

be necessary to protect them, in a refractory
non-conduacting envelope, as is deseribed in
my Tatent No. 255,855, tssued to me Awril 4,
1882, for imprevement in thermo-electric bat.
teries. FinFigs.2,3,and 4is sach an envelope,
It will, however, be found advantageous ag
favoring the elimination of Leat in most cases
suppte-
menial radiator I3, Figs. 2, 3, and 4, shall
be not covered by the envelepe; and asthe use
of such envelope, as shown in Fig. 2, way un-
duly interfere with the sensitiveness of the
apparatus, egpecially when low temperatores
are to be employed, it is desirable in such
cases, if the composition of ths first element,
A, will permit, that its extreme end shal pro-
jeet through the euvelope, 8o as to receive the
direct action of the heat, (See Tig. 3 in the
drawings.) ‘When the first element eannot bo
safely so éxposed, and it is desired to have the
greatest sensibility to the effest of heat, 1 join
to theextremeend of A thesupplemental heat-
conductor Iy Tig. 4, of a more resistant metal,
to extend through the envelope into or toward
the scurce of heat,

It will of course be understood that these
couples are to be associatad in series or bat.
teries as other electric couples are associated.

In making my improved couples of various

materials I hiave foond good resalts with an :

arrangement, as in Fig. 2, using sriificial sul.
phvirel
tallic lead as the second, with a
of eopper.

Theadvantages of this mode of constructing
thermo-eleciric couples are greater certainty
as to the divestion and foree of ¢Hé current an-
der widéranges of temparature, a certain econs-
my of space, and, it the materials to be nsed
for the astive parts are expensive, » vexy greab
economy in prime cost may be secared,

Having thus deseribed my invention and
stated its advantages, what I claim ag of my
invention, and desire to ssenre by Letters Pat-
ent, ig—

1." The combination, a3 & thermo - electric
couple, of two compact massey of dissimilar
thermo electricallyexcitable substances, A and
B, arranged to have the heat applied direstly
to one of them and by conduction aecross the
Jjuaetion to the other, as deseribed and shiown.

Z. In combinaiion with the said elements A
and B, the snpplemental beat-condusters D
and ¥, az-and for the purpess specified.

3. 1n combination with said elements 4 sud
B, the envelope I, partialiyinclosing said ele-
ments, as and for the purposs specified,

ANDREW PATTERSOHN.

radintor, 12,

Witnesses:
&0, M. Monre,
EowaARD JAY ALLEN.
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