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The present 1nve 10; .

1 thértépilés and in' meth ds of “Gonstrutting
thié samié;

The thermopile of this' 1nvention COmprlses a
mefallic ribbon having the conﬁguration of a
heh/ and havmg sectmm of one ‘metal alternat-
mg W'th sectlons of another mets’ connected in
geries in OVerlappmg relatlons‘np The metals
are pronelly separated from’ each' other m the
ele'-tromotwe forcé senes of elements to obtam
& thermoelectric actlon Each sectlon is of such
len'fth that alternate Junctlons between the
met' 18’ are groupéd on’ ghe side of the helix and
inter "edlate Junctmm are’ grouped on substan-~
tially i oopos1te side of the hehx

Relatively simple’ and-inexpensive methods gre
employed in constructing this thermopile. A
dore of- any des1rable Jre such as 4 rod; and
cohiprlsmg d1electrxc matenal 1s coated on one

m‘adé thfough' the’codtings’ into’ the éore in the
fovth of's Helix: eX tendmg from'ctie €nd'of the'core
to the"dthef. Thus) it'is* ‘gdefi! tHat' 4 thermiopils
is forméd-having" the herein-described structure.

The invention is described-hereinbelow in fur-
thet d&tEil; by way of example ‘with-referetiées to
the accompanying drawiiig,in whith’

Pig. 1-is a side view of g thermopile according
to the mventmn

of Figi1;

Flg 3 is an enlarged vertmal sectmn taken
longitudinally of a fragment of the thermopﬂe
shown in Fig. 1"

Figs,4, 5 and 6 are diagramimatic views show=
ing: respectively .a verticgl*longitiidinal® section,
a vertical lateral section, and a plan” viéw of
appargtussto illustrate steps in g method 'of ak-
ing the thermopile.

In constructing a thermopile of the present
invention, a rod of dielectric material { of any
desired length and cross-section is provided with
a thin conductor coating 2 of relatively high
electrical resistance as compared with the metals
employed in the thermopile. By employing the
thus coated rod as an elecfrode, one side is elec-
troplated with one of the metals 3, such as cop-
per, to serve in the thermopile. The opposite side
is electroplated with a different metal 4, such as
nickel. The edges of the metal layers 3 and 4
overlap as at 8 and 6 on substantially diamet-
rically opposite sides of the rod I.

After the metal layers 3 and 4 are provided,
the coated rod is revolved on its longitudinal axis
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1is made through the

xr . The cut T i is substantlally i
&' helical line” exteriding ffom one end 8 to theé
A, hehcal str1p Qr r1b-

other end 9 of the T ‘a f.

"dJacent section, thereby
ples ofbthe p11e Edges

separated by & Space equal to the width of the
cut T. A termmal may be p_rov1dec‘l at each end

The rod- f sHow
though this may bé ar, ell1pt1ca1 or any
desired and’ stiitdabl shajpe! In each case the piié
formed is consideréd’ substanlnally heliedl in*its
conﬁguratmn The rod 1 may dlso’ be tubular,
if desived, and’ prov1d d: with closed ends.

THE niatérial of thé' diélecttic in the rod | may
be any sultable in ulatmg stibstance. Plastms
are preferred and these ma¥ inélude’ any of vari-
ous types such as phenohc, .cellulose, aerylie,

""" They -
may be thermioplistie” oF theértosetting’ depend-
ing on the conditions nder which the thérmo-
pile is €0 be employed

In makmg b3 thermopue by an’ electroplatmg
pIoceEss, for example a'rod (4 of 'diglectric mate-
risl is° prov1ded with méah Whereby it may serve
as'd cathode.  For this piirose; & pair of angulaf
metal supporting means is screwed into the side
of ‘rod 14, at'edeh end ay ‘at 15, 16, 17, and i8.
The metal supporting meai§ in‘each end extend
in~opposite directionis" from the: side of the rod:
The rod 'with these attachments’is then prov1ded
with "a conductor coating of" relatively high re=-
sistance; namely, in the followitig manner:

The'rod’is cleaned with aléohol ‘and submerged
in"g 5 pér cent’solutionof tin chléride for 15
minutes.” The' rod i§ removed and washed; and
codted with a film of ‘silvef of such:thinness that
its resistance is relatively High. This is 'doné by
placing the rod.ih g bath-prepared fromi- 20 parts
of a solution A and 1 part of a solution B, the
f011~mula of each solution being that indicated
below.

Solution A
Silver nitrate -grams._. 6
Caustic soda _. —-do.... 6
25% ammoniac — oo -cc... 12
Water e liter-. 1
Solution B
Sugar —— _grams_.. 100
Sulphuric acid .____ O ce.. 20
Water liter_. 1

The rod is removed from the silvering bath
after about 15 minutes and is washed and dried.
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It is now ready for electroplating. It is noted
that the silver film covers the entire surface of
the rod and makes electrical contact with the
meta] supporting means 15, 16, {T and 18.

Instead of silver, it is possible to attach a thin
continuous layer of carbon particles to the sur-
face of the rod, and then to subject the coated
rod to the electreplating process described below.

For purposes of exemplification, the electro-
plating apparatus shown in Figs. 3, 4 and 5, com-
prises a tank 2§ containing electrolyte 2(. 22
represents an anode of the metal to be deposited
on the rod 4. The anode 22 is electrically con-
nected to and suspended from conductors 23 and
24. The silvered rod 14, serving as a cathode, is
suspended in the electrolyte by means of con-
ductor elements 25 and 26 upon which the ends
of the metal supporting means 15 and {7 rest.
Proper connections are made to complete an
electric circuit through the electrolyte.

To coat one side of the rod {4 with copper, for
instance, the rod is positioned in a copper bath,
as shown in Fig. 3, and the level of the bath is
maintained so that the rod is submerged to a
depth slightly greater than its radius. After the
copper is deposited to a thickness substantially
greater than the thickness of the silver film, the
rod is removed from the copper bath, washed,
dried, and the other side of the rod is coated with
nickel, for instance, by placing it in g nickel bath
and supporting it by the means 16 and {8 in a
manner similar to that in which it is supported
in the copper bath. As in the case of the copper
bath, the level of the nicke] bath is maintained
so that the rod is submerged to a slightly greater
depth than its radius to insure overlapping of the
deposited metal layers, as shown in Figs. 1 and 2.

After the copper and nickel layers are de-
posited on the rod {4, in the manner described,
one of the metal supporting means I6 and {7 at
either end is removed and the angle end of the
metal supporting means (5 and 8 is cut off to
form the terminals similar to the terminals {6
and i{ in Fig. 1. By the electroplating process
described, good electrical contact is made be-
tween the deposited metal layers and these ter-
minals.

Electroplating is preferred, but an alternative
method of applying the metals of the thermopile
to a core, comprises shielding substantially one
longitudinal half of the core while exposing the
other half to a metal vapor to obtain a coating,
then shielding the resulting metal coating with
the exception of a strip along each edge of said
coating, and exposing the remainder of the sur-
face to vapor of a different metal until a coating
of the latter metal is formed which overlaps the
said first metal in said strips.

The helical cut is next made in the side of the
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rod through the coatings and into the dielectric
material underneath. A ribbon of any desired
width may thus be obtained with terminals at
either end. The thermocouples in the pile are
in alignment on opposite sides of the helix. The
dielectric material serves to mount the metals of
the pile on a solid base of any desired length
usable as a thermopile unit and for easy installa-
tion. A simple, efficient pile is readily con-
structed and adapted to various uses. Its elec-
tromotive force may be easily varied with the
length of the helix, by the number of turns in the
helical ribbon, by the metals used, by coupling
any number of these piles, and by other means.

The invention as hereinabove set forth is em-
bodied in particular forms and manner but may
be variously embodied within the scope of the
claims hereinafter made.

Iclaim:

1. In a thermopile comprising 2 helix of metal-
lic ribbon having alternate sections of one metal
and intermediate sections of a different metal,
said sections supported on the outer surface of a
core of plastic dielectric material and joined end
to end in overlapping relationship forming a plu-
rality of thermocouples; a helical kerf provided
through the metal and into the core for forming
the edges of the said ribbon and spacing the suc-
cessive circumvolutions of said ribbon from each
other in raised position on the surface of the said
core.

2. In a thermopile comprising a helix of metal-
lic ribbon having alternate sections of one metal
and intermediate sections of a different metal,
said sections supported on the outer surface of a
core and joined end to end in overlapping rela-
tionship forming a plurality of thermocouples; a
helical kerf provided through the metal and into
the core for forming the edges of the said ribbon
and spacing the successive circumvolutions of
said ribbon from each other in raised position on
the surface of the said core, and the said core
comprising thermoplastic dielectric material.

LEV SUKACEV.

References Cited in the file of this patent
UNITED STATES PATENTS

Number Name Date
1,585,159 Logwood —__________ May 18, 1926
1,667,142 Darrah Apr. 24, 1928
2,023,264 Brucker o ____ Dec. 3, 1935
2,137,309 Smulski e Nov. 23, 1938

FOREIGN PATENTS
Number Country Date
24,968 Great Britain ____.. Nov. 17, 1900
of 1899
34,505 France — o ___ Feb. 5, 1929




