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UNITED STATES PATENT CFFICE. 
ANBREW PATTERSON, OF IDLEwood, PENNsYIVANIA. 

T: ERVio-ELECTRic BATTERY. 
Se:CISicÁTioxi foriniag part of Letters Patent Xo. 282,111., dated Aigust 1. 1882. 

ápication filed Mag 6, 1882. (No model.) 

To all lehom it nay concern: 
Be it known that I, ANDREW PATTERsoN, a 

citizen of the United States, residing at Idle 
wood, in Allegheny county, State of Pennsyl 
vania, have invented certain new and useful 
ilaprdvergeti is in the Coastruction of Thermo 
Électic Batteries; and I hereby declare that 
the followig is a full, clear, and exact descrip 
tion of my invention, that will enable others 
skilled in the art to which it appertains to 
Tiaake indi tise the same. 

It is well known tiaat in many cases the 
thermo-electric " couples” in ordinary use are 
variously aiected both as to the course and 
force bi their cu I'rent Jy a variation of the tem 
perature applied to the "junction,” and alsó 
by the application of a higher temperature to 
one or the other exment of the coupie. 
Theoljeci gi myin ve:}tion is to obviatethese 

irregglarities of action, and to secure other ad 
van:áges to be hereihafter specified. 

Ía alaki:g Ray improved couples, instead of 
ihe ordinary letagitudinai piates and bars here 
fefore liseti, á tiše a compact miass of material 
for Gi; e or bot: elements, anti, instead of apply 
ing the heai directly or equally to both elle 
ments at the juiction, I apply the heat directly 
to die element only, the other being heated by 
conduction a Cross thejianction. i!aying in any 
given case determined by experiment whici, 
Gine of aily two stabstances associated as a 
thermo electric couple should have the higher 
teia perattire to give the most energetic cur 
rent, I. make that one (which for ille purpose 
{of identificatio in the further description of 
my invention i call the - first” element) of a compact, form-say a cube, a short cylinder, 
t)r any (ther coinverient forii-So that the heát 
1eceivei by it shall have the east practicable 
vay Gii éscape except across the junction to 
the other elemeit, which I will call the 'sec 
Qi) i” eli tile:it. I. ilius lesignate the separate 
}}embers of the :0 tile as : le " fürst" and "sec 
{3}{i” elemei is, at: ti not as ti; e ** positive” and 
"negati"3" slein e:ts, for the reasen tiaat i Wisl: 
fo refer is) :em in ti: :ir relation to the recep 
: ion of hea: 3 2 * i; 9t itt tilei relation to the (i. 
rection oi i is e citrrent, for it is well known that 
the tiermo-electric Carrent, may be íron the 
iess to tile inore heatei element, althougia as 

a rule, other things being equalit will be from 
the more to the less cated member Grclement 
of the couple. The second element i make of 
equal or larger section, a!}d usually of con 

| siderably greater length, than the first, so that 
it (the second) may freely conduct and radiate 
all the heat it receives from the first, and thús 
maintain the largest and most constant iow of 
heat across the junction. I thea join the first 
elemeit to one end of the second, and by a suit 
able conducting-wire from the first element to 
the extreme eid of the second I completétle 
electric circuit, as shown in the drawings, ii, 
which the figures severally show sections of 
various forms and motiifications of Illy ita)- 
proved battery, and in wiaich the same letters 
refer to the same parts in all the figures, A be 
ing w hat I ter in the ** first” element and I3 be 
ing the " second” element cf the cotiple. Cis 
a conductilig-wire. D is a slippieneratal heat 

. conductor and radiator, to be joined to B, for 
reasons to be fully stated. E is a refractory 
insalating-en velope to protect the active parts 
from oxidation and to retain them in position. 
F is a suppiemental heat-conductor, : t{} 
A under coliditions and for reasons tG be itt ily 

| stateti. To set sich a copie in action the 
; negessary degree of heat is applied to the ex 
treme end of A, and, passing through its sul)- 
stance, it (the heat) is transferred across the 
junction to B, giving rise to the thermo-elec 
tric carreit. W 

Wien for any.reason, economic of otherwise, 
| it may be desirable to use for the Seco!}d ele 
| ment a less quantity of material than will be 
suficient to freely conduct anül eliminate the 
heat received from the first, i imake the see 
ond eleinent of dimensions siai iar to the first, 

| but supplement its lessened radiatilig capacity 
| by a supplementalconductorand radiatorjoilleti 
fo it, (see D in Figures 2, 3, and 4.) which may 
isable naterial. When found desi rable, al 
ditional capacity for eliminating heat may be 
give to the second. element by any 2011 ven 
ieit mode of artificial refrigeration, as by the 
application of water to its sirface; or it may 
be made iu the form of a receptacle to contain 
vater to be evaporated froin withii) it. 

| When either ór both elements of my cou? le 

be of a less expensive or more conveniently, 
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are of materials ihat will be ij:red by tie 
heat I en velopoide or botli, o: so micia as glay 
be necessary to protect them, in a refractory 
non-conducting en velope, as is describeci in 

5 my Patent No. 255,855, issued to me Ápril 4, 
'. 1882, for imprevement in thermo-electric bat 
teries. E in Figs. 2,3, and 4 is sach an eivelope. 
It will, however, be found advantageous as. 
favoring the elimination of heat in most cases 
that B-the second element-os its stappie 
mental radiator JD, Figs. 2, 3, and 3., shall 
be not covered by the envelope; and as the use 
of such envelope, as shown in Fig. 2, may un 
duly interfere with the sensitiveness of the 
apparatus, especially when low temperatures 
are to be employed, it is desirable in Such 
cases, if the composition of the first elemeit, 
A, will permit, that its extreme end shall pro 
ject throtagh the en velope, so as to receive the 

2o direct action of the heat, (See iFig, 3 in the 
drawings.) Wien the first element carinot be 
safely so èxposed, and it is desired to have the 
greatest sensibility to the effect of heat, : join 
to the extremeend of Athe supplementai heat 

25 coindactor F, Fig, 4, of a nore resistant metai, 
to extead through the en velope into or teward 
the sctrce of heat. 

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

In Inaking my improved couples of variotis 
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materials I lave fouid good results with : | 

:rrangen: ent, as is: }"ig. 2. §:sigg 3 riificiai güi 
piai ket of copper igi the irsteleti e:t siná : 
tallic lead as the second, with a rašiater, ef copper. 
Tibeadvan tages of this mode of consirticii}}g 

thermic-electric couples are greater cerairity 
as to the direction and force of tié citrre: { }::- 
der wide ranges cíteni perateire, a certai ec020 
nay 6 space, and, if tiae inaterials to be esei 
for the active iparts are expensive, 2. very greai, 
economy ia prime cost may be sectared. 

Éiaving tiaus icescribed tay itaxentie: a néi 
stated its a?vantages, vi:at I claim as of Say 
invention, and desire to seeture by Letters Pat 
eiai, is 

1. The combinatio), az a tilerano electric 
couple, of two cospact Jaasses of dissiailar 
thermo electricailyexcitable substances, A and 
P3, arraiged to have the heat appliei irectly 
to one of theim and by conductien across the 
janction to the other, as described at:d siewin. 

2. Itt combination with the said eleine: ts A 
and B, the sis!” pleinental heat-conductors i} 
and F, as and for Él:c purpcse specified. 

3. iii combination with said elements Á. as:di 
B, the en velope E, partially incicsi:g said ele 
ment3, as and for the purpose speciáiëi. 

A NDREW EPÁTi: i38}: , 
Witnesses: 

{GEo. M. MoNRo, 
É'I}WARi) JAY ALLEXI. 
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