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Lo all whom it may concera s

Be 1t known that I, A‘WEEWFM‘TT‘RSON &
sitizen of the United States, residing at Tdle-
wood, in Allegheny county, Emte of Peunsyl-
m.*zm, Lave invented eertain new and useful

__Ln*}mverf;ems in the Consgtruction of Thermo-

lectam Batteries; and I hereby declare that
the f@immiwm A full , clear, and exact descrip-
tion of my mventmn that will enable others
skilled in the art to which it appertaing to
make and ase the same.

It is weil known fhab in many cases the
thermo-electric “couples” in ordinary use are
variﬂmly ailceted both as to the course and
¢e 01 theip current vy a variation of the tem-
perafiare ﬁnpliﬂd to the “anction,” and also

Tn

0y the ::mimg tion of a higher rempﬂmturb to

one or the other elamont of the coupie. |

Theoljestof myinvention is to obviate these
ifregzﬂaruiﬁb of .-,;.{:timx, and to secure other ad-
1‘%%‘&?563 to be nereinafter specified.

In making my improved couples, inustead of
the ordinary ‘im gitudinal plates and bars heve-
tofors meii? i u¥e a compact mass of material
for ongor volu elements, and, instead of apply-
ing the head directly or eq: 1'1]1*: to both ele-
iam‘*tﬂ at the janction, I apply the heat directly
to ong ¢ lement only, the other being heated Dy
conduetionacrossthe junction., lHavinginany
given case dstermined by experimment which
ong of
thermo electrie couple shionld have the higher
temperature to give the most energetie cur-
z'em I make I..c:‘t one {(which for e PUrpose |

m,}: invention I call the “first” @
compact form—say a2 cube. a s mlr c;,lmfler,
O any ﬁt:zcr convenient form-—so that the heds
received by 1t shall have the “zui' pmaiiﬂaﬁle
way of escape exeept across the juunciion to
the other eles 11{1“1!?5, .»hm; I will call the “sec-
ond” elvment, hius designate the separate
memuers of the couple as the ¢ first” and “ see-
s11}” @lem nts, and uot as the “positive” and
negative sleinents, for the reason t!i it 1 wish
torefer t }"EIII 1 their relation to the recep-
tion of heay and not iw theirrelation to the di-
rection of thecurrent, for it iswell known that
the thermo-electric enrrent ma oy be Irom the
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any two sabstances associated as a

-

;dwt,ﬂﬂzitmv i tha further deacrmtum of '_*'

ement) ot a

iess to the juore iwaw_i cleme hntj although as

I is a supplemental heat-conductor, j(}i!'lﬁ%i to

a ritle, other things being equalpiv will be from
the more to the less heated memberordement
of the couple. The second element 1 make of
equal or Jarger section, aud usaally of con-
siderably greaterlength, than the first, so that
it (the second) may freely couduet and mdmta
all the heat it receives from the first, and this
maintain the largest and most u'snfstfmt flow of
neat across the junction. 1 then join the first
element to one eud of the second, and by a suit-
able conduecting-wire from the first element to
the extreme end of the second I completathe
electrie circuit, as shown in the drawings, in
which the ﬂmres severally show sections of
various forms and modifications of my im-
proved battery, and in which the sama letters
refer to the same partsinall the figures, A be
ing what 1 terin the ¢ fivst” ngmuw and B bhe-
ing the “second” clement of the couple. CUis
s condueting-wire. D i1s a suppiemental heat

conductor and radiator, to be joined to B, for

reasons to be fully stated. I is a refra ctor y
insalating-envelope to protect the active parts
from oxidation and to retain them in pesition,

A under conditicns and for reasons to be thlly
stated.. To set such a eouple In action the
negessary degree of heat 1s applied to the ex-
treme end of A, and, passing through its sub-
stance, it (the heat) is transferred across the
junection to B3, giving rise to the thermo-glec-
tric earrent. *

When for any.reason,economic or otherwise,
it may be desirable to n e for the second t_*]b
ment a less quaatity of material than will be
sufticient to freely conduet anid eliminate the
heat received irom the fivst, 1 make the see-
ond elewent of dimensions simiim' to the first,
but supplement itg lessened radiating capacity
by asupplementalconductorand radiatorjoiued
to it, (see D in Iigures 2, 3, and 4,) which may
be of a
usable material,  When found desirable, ad-
ditional capacity for eliminating heat may be
oiven to the sccond. element bv any conven-
icnt mode of artificial ulhigeratwn? as by the
application of water to its surface; or it may

be madeiu the form of ar "Lupt;wlt to contain

mwr to be evaporated from within it

- When either or both elements of my wuple
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less expensive or more conveniently,
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cases, if the composiiion of the first element,
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are of materials that will be injured by thio
heat I envelopone or potl, or so Much &8 way
e necessary to protect them, in a vefractory
non-condacting envelope, as is described in
my Patent No. 255,355, issued to me Anril 4,
13882, for imprevement in thermo-slectric bat.
iertes. EinFigs.2,3 and 4 is sach an ennvelope.
It will, however,

its supple-
menial radiator Iy, Figs. 2, 3, and 4, shall
be not covered by the envelope; and asthe use
of such envelope, as shown in Fig. 2, inay un-
duly interfere with the sensitiveness of the
apparatus, especialiy when low temperatores
are to be employed, it is desirable in such

A, will permit, that its extreme end shall pro-

Jeet through the euvelope, 80 as to receive the
«irect action of the heat,
drawings.)

(See Tig. 3 in the
When the first element cannot be
safely so €xposed, and it is desired to have the
greatest sensibility to the effect of heat, I join
to theextremeend of A thesupplemental heat-
conductor Iy Fig, 4, of a more resistant metal,
to extend through the envelope into or toward
the source of heat. |

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

In making my impreved couples of various
materials I have fooud good resalts with oo

be found advantageous ag
favoring the elimination of heat ip most CAGEY |
that B--the second elemeni——op

!

AIrangement, as iv g 2, using artifieisl sul.

putive! of eopper for the first clement snd we-

tallic lead as the second, with a ragigtor; 12,
of eonper,

Lheadvantages of this mode of conatructin &

therme-eleciric couples ars greator certainty
as Lo tne dirvection and foree of tHe enrrent un-
der widerangesof temparatire, acertain seono-
my 61 spree, and, i the materials to be used
tor the active parts are ezxpensive, o very areal
eLonsmy in prime cost may be zecnred.

Having thus deseribed my invention and
stated its advantages, what T claim ag of my
invention, and desire to sseure by Letters Pat-
end, 18— o o |

1." The combinaticn, a3 a thermo - electric
couple, of two cowmpact massey of dissimilar
thermo electrically excitable substances, A and
iz, arranged to have the heat applied directly

Lo ote of them and by conduoction acress the

joacetion to the other, as described aud shiown,
4. In combination with the said elements A
and 3, the supplemental heat-conductors D

-and I, ag and for the purpese snecified,

n b

o. i combination with said elements & qad

B, the envelope B, partially inclosing said ele-

ments,; as and for the purposs specificd,
- ANDREW PATTERSON,
Witnesses: |

Lro. M. Monre,
C EDWARD JAY ALLEN.
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