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UNITED STATES PATENT OFFICE. 
GEORGE H. COVE, OF ROXBURY, MASSACHUSETTS, ASSIGNOR, BY DIRECT . 

AND MESNE ASSIGNMENTS, OF ONE-HALF TO CHARLES M. BUNKER, 
AND ONE HALF TO FRANK R, KIMBALL, OF BOSTON, MASSACHUSETTS, 

"HERVOELECTRIC BATTERY AND APPARATUs. 

No. 824,684. 

To all twhom it. Hay concern: 
Be it known that I, GEORGE H. CovE, a 

Subject of the King of the United Kingdom 
of Great Britain, residing at Roxbury, in the 
county of Suffolk and State of Massachu 
setts, have invented certain new and useful 
Improvements in Thermo-Electric Batteries 
and Apparatus, of which, the following is a 
specification, reference being had therein to 

o the accompanying drawings, which form a 
part thereof. 
The invention relates to thermo-electric 

batteries, and more particularly to the com 
position of the various elements and their ar 
rangement with relation to the source of heat. 

The underlying principles and each other. 
of batteries of this type are well-known in 
this art, and such will not, therefore, be re 
ferred to at length. 
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The object of this invention is to utilize 
these well-known principles in a manner to 
produce an external current capable of being 
employed advantageously in the useful arts. 
A further object is to so arrange the vari 

Gus elements as to permit the subjection of 
One end or joint of each pair of elements to 
an intense constant, heat, while permitting 
the other end or joint to be maintained at a 
relatively low temperature. 
A still further object is to provide a junc 

tion or connection between the unlike ele 
ments which will preserve an intimacy of 
contact thereof each with the other without 
the interposition of such matter as would 
tend by setting up a local action to diminish 
the efficiency of the battery. 
A still further object is to employ elements 

and junctions therefor of a character to cause 
or result in increased efficiency of the battery, 

4O 
- tery and its appurtenances which may be 

and a still further object is to provide a bat 
readily applied to an ordinary cook-stove or 
heater in a manner to utilize that heat, which 
might otherwise not be used. 

s. The inventio) consists in those novel fea 
...tures in the arrangement of the various ele 
ments, in the means of joining or connecting 

: Same, and in the appurtenances employed to 
increase the efficiency, of the battery, herein 
after set forth and described, and more par 
ticularly pointed out in the claims hereto ap 
pended. 

Referring to the drawings, Figure 1 is a 
perspective view of an ordinary type of do 
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mestic range, showing a section of the fire 55 pot and of my battery afd its appurtenances 
attached thereto. Fig. 2 is a horizontal 
cross-section of one portion of the battery 
and its appurtenances, and Fig. 3 is a view of 
a single pair of detached elements with the 
coupling or connection for electrically con 
necting succeeding pairs of elements. - 

Like letters refer to like parts throughout 
the several views. 

In the drawings, A indicates an ordinary 
cook-stove or range; B, the to 
C, the fire-grate, and D the flue-pipe. The 
fire-box is provided with brackets E, adjoin 
ing said grate C, which are designed to carry 
the fire-bricks. . . 

In the practice of my invention I employ a 
block a of fire-clay or similar non-combusti 
ble material, which is non-conductive of elec 
tricity. This block a is subjected to the ac 
tion of the fire contained in the fire-pot 
either directly or through a metallic facing 
to said pot, and preferably I mix a fibrous 
non-combustible agent, as asbestos, with the 
body of said block to increase the cohesive 
strength thereof. Embedded in said block, 

plate thereof; 

ic 

a are a plurality of what may be termed 
“negative elements' b and “positive ele 
ments' c arranged in pairs, one end of each 
pair of which extends within said block to a 
point about one-half an inch from the ex 
posed face thereof and the other end of which 
projects from said block for from two-thirds 
to three-quarters of the length of the ele 
ments beyond the rear face thereof. These 
elements and c are arranged in a plurality. 
of parallel rows, those in each row being pref 
erably about one-quarter of an inch apart 
and the rows being about one-half an inch 
apart. This arrangement serves to not only 
transmit heat to the ends or joints to be. 
heated of the elements embedded in said 95 
block, but also to insulate said joints from 
each other, which permits the coupling of the 
elements in series without setting up local ac 
tion between adjoining pairs of elements. 

sults are attained by making each element b 
of an alloy of antimony, and Zinc in the fol 
lowing proportions: six parts of antimony to 
four of zinc. W . 

In joining the various elements' band c of 
each row it has been demonstrated that con 
siderableinternal resistance will be developed 

C 
I have found in practice that the best re 
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through an imperfect contact of the unlike 
metals of these elements and that a local ac 
tion seems to be set up if said metals are sol 
dered together, and, furthermore, owing to 
the effects of heat on the apparatus it has 
been found extremely difficult to secure an 
intimate contact or junction between these 
elements which will be reasonably perma 
nent. To obviate these difficulties and to 
provide a substantially permanent connec 
tion or junction of the various elements with 
out resorting to solder, employ a second or 
positive element c, comprising, preferably, flat 
thin sheet metal, having the ends thereof 
formed upon opposite sides of a connecting 
stripid, thus providing cups or capse if con 
forming to the contour of the said element b 
and disposed on opposite sides of the con 
necting-strip d. An element b finay be either 
driven, shrunk, or molded in one of these 
cups or caps ef, thus insuring intimate con 
tact of these parts at the point of joinder. 
To guard against possible separation of the 
elements at this joint through the cup or cap 
e flosing form, a binding-wire g may be used 
to hold said cup or cap ef to form. 
The positive element c, it will be observed, 

forms a heated joint with one negative ele 
ment paired there with and a cold joint 
with the next succeeding element b, thus 
coupling all the elements of each row to 
gether. The element c of one end of each 
row passes to the end element b of the row 
above or below or is wired there with, thus 
uniting all the rows in series. 1. 

I have found that copper, tin, and that 
alloy of nickel, copper, and zinc known com 
inercially as “German silver' are suitable 
for fortning the aforesaid element c, but that 
by using copper and German silver alter 
i)ately as positive elements connecting the 
negative elements b I secure greater elec 
trical efficiency than by the exclusive use of 
any one netal as the positive element. 
When the battery is divided into a num 

ber of distinct parts, as by the use of two or 
in ore fire-bricks, I electrically connect these 
parts, as by a conductor it, between a nega 
tive pole of one part to a heated end of a 

So positive element of a positive pole of the 
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o her part in the same manner as I employ 
for the succeeding rows, properly insulating 
said conductor from the stove stri' 'ture. 

In applying the blocks to a stove, heater, 
or range the projecting joints of said elements 
b c while protected by said block to some ex 
tent from the direct action of the heat are 
through heat coductivity and radiation lia 
ble to become so heated as to in laterially in 
pair the efficiency of the battery, one of the 
i'ecognized conditions of a battery of this 
character being that one end of each pair of 
elements be Ilaintained at a low tempera 
ture relative to the other. To inaintain a 
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of the elements bc, I house them in with a . substantially air-tight casing or housing i, 
which is divided into two connecting pas 
sages, one of which receives said joints andisin 
direct communication with a source of cooled 
or chilled air, as by an inlet-pipei, and the 
other of which communicates with said first 
mentioned passage and is provided with a 
discharge-pipe k, which is connected with the 
flue-pipe or other means, inducing a con 
tinuous circulation of air through the chan 
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nels within said housing or casing. The ex 
ternal current is drawn by the terminal wires 
m in from the cold ends of unlike metals of opposite poles of the battery, and d second 
ary battery, as o, of ordinary construction is 
used to accumulate the energy generated in 
my said battery. 

Experiment has demonstrated that a bat 
tery of six joints will develop a current of 
three volts and three amperes, and that by a 
multiplication of elements this external cur 
rent may be increased proportionately to the 
number of elements and joints employed. I 
have also ascertained that the use of solder 
in making a joint not only results in a joint 
which lacks the desired permanency under 
heat, but that the third metal or alloy tends 
to set up a local action or otherwise impair 
the efficiency of the battery. I have also de 
termined that the use of the alloy in the nega 
tive metal and of the alternating positive 
metals, as herein described, both increase 
the efficiency of the battery. - 

While, properly speaking, the unlike ele 
ments are neither 'positive' or 'negative,' 
I employ these terms as designating the gen 
eral direction of the flow of current gener 
atel. 
A battery and its appurtenances as herein 

described is capable of generating a con 
tinuous electrical circuit by means of that 
heat ordinarily lost through raciation, which 
may be stored during a number of hours in 
sufficient (antities to maintain low-poten 
tial high - efficiency incandescent electric; 
lamps for a considerable period, to supply 
an extensive electric signaling system, and 
various other practical purposes. 

It is not my intention to limit the inven 
tion to the precise details hereinbefore de 
scribed, it being apparent that such may be 
varicci without departing from the spirit and 
scope of the invention. 

Iaving described the invention, what 
claim as new, and (lesire to have protected 
by letters Patent, is 

1. A therino - electric battery and appur 
tenances, comprising a block of incombus 
tible, non-conductive materia, a plurality 
of pairs of eleinents of dissimilar metals hav 
ing one end of each joined to the other and 
elected in said block, the outer end of 
créh said element being joined to a dissimilar 

65 low temperature of the exposed outer joint adjoining element whereby a series of such 
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minal wires leading from dissimilar elements 
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tenances comprising a block of incom ls. 

'tively a connecting-strip having on opposite 
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elements is formed, means circulating air about the projecting ends of said elements, 
means whereby said blocks are subjected to 
continuous heat, a secondary battery and 
connections between the dissimilar terminal 
elements of said series and the opposite poles 
of said secondary battery. 

2. A thermo-electric battery and appur 
tible, non-conducting material, a plurality 
of pairs of elements each comprising respec 
sides at each end of and integral therewith, 
a cup or cap, and a dissimilar metal element. 
having one end thereof fitted into one of said 
cups, or caps and in a similar cup or cap of an adjoining pair of elements whereby a series 
of such elements is formed, binding-wires 
about said cups or caps, one end of all said 
elements being embedded in said block, ter 
of said series, and means whereby said block 
is subjected to continuous heat. 

3. A thermo-electric battery and E. 
tenances comprising a block of incombus 
tible, non-conductive material, a plurality 
of pairs of elements of dissimilar metals hav 
ing one end of each joined to the other and 
embedded in said block, the outer end of 
each said element being joined to a dissimilar 
adjoining element whereby a series of such 
elements is formed, a housing or casing in 
closing the projecting ends of said elements, 
an air-inlet to said casing or housing com 
municating with a source of cold-air supply, 
a discharge-pipe for said, casing and means 
circulating air through said casing, said inlet 
and said discharge-pipe, means whereby said 
block is subjected to continuous heat, and 
terminal wires leading from dissimilar ele 
ments of said series. 

4. Athermo-electric battery and appur 
tenances comprising a heater, a fire-pot and 
a flue therefor, a block of incombustible, 

metal elements connecting sai 
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non-conductive material disposed about said 45 
fire-pot, a plurality of pairs of elements of 
dissimilar metals having one end of each ioined to the other and embedded in said 
lock, the other end of each said element be 

ing joined to a dissimilar adjoining element 
whereby a series of such elements is formed, 
a casing or housing comprising two connect 
ing passages one inclosing the projecting ends 
of said elements, an air-inlet in this passage 
communicating with a source of cooled air, a 

g establishing communication be 
tween t e other passage and said flue, and 
terminals to two dissimilar elements of said series. 

5. A thermo-electric battery and 
tenances comprising a block of incombus 
tible, non-conductive material, a series of 
pairs of elements comprising a plurality of 
dissimilar metal elements, and a plurality of 

elements 
successively, said connecting elements all 
being dissimilar to said first-mentioned ele 
ments and to the next adjoining connecting 
element, means whereby said 5. is sub 
jected to continuous heat and terminals lead 
ing from dissimilar elements of said series. 

6. A thermo-electric battery and appur 
tenances comprising a block of E.E. 
tible, non-conductive material, a series of 
pairs of elements comprising a plurality of 
elements formed of an alloy of antimony and 
zinc, and a plurality of elements connecting 
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said antimony and zinc elements, said ele- . 
ments connecting said first-mentioned ele 
ments being alternately of copper and of an 
alloy of nickel, copper and zinc. 

3o. 

In witness whereof I have hereunto affixed. 
my signature, this 9th day of February, 1905, 
in the presence of two witnesses. 

GEORGE H. COWE 
Witnesses: 

ELI SHIELDON, 
JosEPHINE MORAN. 

  


