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1 Claiin

l ) B3 t;,,‘b'.
The present invention relates to improvements
in meéthods "of constructing “thermopiles* or the
like.
The thermopile of thls 1nvent10n co*npnses a

metallic " ribbon having"thé . eonfiguration-of a.

hélix and having sectionis of:one metal alternating
with sections of another metal connected in series
if ‘overlapping  relationship..” The..metals . are
properly separated from edch other in the'.elec-
tromotive force series of .elements .to .obtain’ a
therinoelectric action: . Each section is of such
léngth that.” alternate jiinctions between the
metdls are grouped on.oné side ‘of the. helix:and
inttermediate. junétions are-grouped on substan—
tially the opposite side of the helix. - -

“Reélatively simplé and inexpensive methods are
employed in constructing this thermopile. .A'core
of any desirable form such as a rod; and.compris-
ing dielectric: material, is coated on one. side with
471ayer ‘of “one of ‘the mietals of the thermopile,
and the othei side of the core is coated with a
layer of the other metal of the thermopile. * These
layers are so applied that the longitudinal edges
thereof -~ are” in "overlapping ~contact ~with' edch
other; "A-cutting’ instrument is then applied to
the" coated core and =@ .¢ut is’made throusgh the
coatings into the core inthe form of & helix ex~
tehding from one end of the core to the other.
This, it is'seen that 4 thermopile is formed hav'mg
the herein-described structure.

Thé ihvention i described hereinbelow in fur-
ther detail, by way of example, with reference to
the'aceompanying ‘drawing;-in which:- ;

Fig. 1 is a side. view. of a thermopﬂe accordmg
to the invention; -

Fig::2 is an enlarged sectlonal V1ew on line 2--2
of Fig. 13 e perin R 2

»Pig.:3 is an enlarged Vertlcal sectlon taken lon-
gltudmally of '8 fragment of the thermomle shown
m Rig, L. I Lo g

L Pigs. 4, 5 and 6 are dlagrammatlc views showmg
resnectlvelv ‘a vertical-longitudinal-section;.a:ver-
tical lateral section, and a plan view of apparatus
to illustrate steps’in g method of makmv the
thermopile. s
I donstructing a thermoplle of the present in-
vention, g rod of dielectric material  of any de-
sired length and cross-section is provided with a
thin conductor coating 2 of relatively high elec-
trical resistance as compared with the metals em-
ployed in the thermopile. By employing the thus
coated rod as an electrode, one side is electro-
plated with one of the metals 3, such as copper, 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 5 and 6 on substantially diametri-
cally opposite sides of the rod |.

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

5

(Cl 29—-—155 5)

2

wh1le a contmuous cut T is made through the
applied layers and:partly into the-dielectric:ma-
aterial of*the rod:t; -The cut T-is substantially-in
a" helical-line extending-from one end-8to-the:
other end 9-of the rod-l- “A-helical strip or-rib=.

- bon-is thereby formed-with a section 3 of-copper

10

ahd a section-4-of nickel-in each-turn;each end of-
each section- firmly ‘contacting -and -overlapping
the end of the next adjacent section, thereby
forming -the thermocouples of-the-pile. -Edges

- between-the turns-in-the-ribbon are maintained

separated by a space-equal to-the width-of the cut
1. -A téerminal may-be provided-at-each end of
the helical-thermopile ag at-40-and fls~ «~ - ~

“The rod 1-shown; is circular:in -eross-section

- though this ‘may ~be rectangular, elliptical,-or

any desired and:suitable-shape: - In each-ease:the
pile formed-is considered substantially-helieal in
its eonfiguration.--The rod | may-also betubular;
if*desired, and provided with closed- ends:- -« =«

‘The material of -the-dielectric-in-the rod-1 may
bs “any -suitable - insulating -substanece. - Plastics
are preferred and these-may include-any of-vari-
ous types-such as phenolic, cellulose, acrylic; vinyl,
urea formaldehyde .or other resins.- They may-be

- thermoplastic-or thermosetting-depending on- the
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conditionsg under Whlch the- thermoplle 1s to be
employed. - i Sl
In making a thermoplle by an electronlatmg
process, for-example, a:rod 4 of-dielectric ma-
terial is provided. -with: means’ whereby--it-may
serve as-a-cathode. For this-purpose, -a- pair-of
angular metal supportmg means-is screwed- into
theside of rod 14, at egeh end as at: 15,16, £7; and
i8.- The-metal sppporting  means in each’ end
extend -in opposite -directions-from the: side of
the.rod. . The rod with these attachments is then
provided with a conductor-eoating of -relatively
hlgh resistance, namely, in the following manner;
~ Therod-is-cleaned with alecohol-and submerged
in -a~5 per cent solution of tin- chloride for 15
minutes. - The rod is-removed-and washed, and
coated with a film of silver-of such-thinness that
its resistance is-relatively:high. This is done by
placing the rod-in-a bath prepared from 20 parts

- of.a solution A and 1 part of a solution, B, ,the
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formuly of" each solutlon belng that 1ndicated
below.

Solution A
Silver nitrate_..ooe grams.. 6
Caustic soda_ . ____ do.... 6
25% ammoniac_ .. ___________ ce... 12
Water ... _ e diter-. 1
Solution B
(570 T=¢: ) U grams.... 100
Sulphuriec acid. . __ ce.. 20
Water .. - liter, 1

The rod is removed from the silvering bath
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after about 15 minutes and is washed and dried.
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
metal supporting means (5, 16, 17 and 8.

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 electroplating process described below.

For purposes of exemplification, the electro-
plating "apparatus shown in Figs. 3, 4 and 5,
comprises. a tank 20 containing electrolyte 21.
22 represents an anode of the metal to be de-
posited on the rod 4. The anode 22 is elec-
trically connected to and suspended from con-
ductors 23 and-24. The silvered rod 14, serving
as a cathode, is suspended in the electrolyte by
means of conductor elements 25 and 26 upon
which the ends of the metal supporting means (5§
and (71 rest.. Proper connections are made to
complete an electric circuit through the -elec-
trolyte.. .

To coat one side of the rod 14 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 substan-
tially 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 {6
and 18 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 nickel bath
is maintained so that the rod is submerged to
a slightly greater depth than its radius to insure
overlapping -of the deposited meta] layers, as
shown in Figs. 1 and 2.

After the copper and nicke] layers are de-
posited on-the rod i4, in the manner described,
one of the metal -supporting means. 16 and 17
at either end is removed and the angle end of
the metal supporting means {5 and I8 is cut off
to form the terminals similar to the terminals
10 and i i in Fig. 1. By the electroplating process
described, good electrical contact is made be-
tween the deposited metal layers and these
terminals.

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-
tface to vapor of ‘a different metal until a coating
of the latter metal is formed which overlaps the
said first metal in said strips.
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The helical cut is next made in the side of
the rod through the  coatings and -into - the
dielectric material underneath. A ribbon of any
desired width may thus be obtained with ter-
minals 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 de-
sired length usable as a thermopile unit and
for easy installation. A simple, efficient pile is
readily constructed and adapted to various uses.
Its electromotive 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
claim hereinafter made.

This is a division of application Serial No
148,660 filed March 9, 1950.

I claim:

'A method of making a thermopile, which
method consists of the following succession of
steps in the order stated: coating with one metal
substantially one longitudinal half of a rod-like
core of uniform cross section and consisting of
a dielectric plastic material, coating the remain-
ing portion of the core and a strip along each
edge of the said one metal with a different metal
for forming thermoelectric connections on the
surface of said core, and cutting a kerf through
the resulting coatings and into the rod-like plas-
tic core on a line extending continuously around
the core in the form of a helix, to provide a
rod-like product consisting of a helix of metal
in ribbon form with sections of said one metal
alternating with sections of said different raetal
in series in overlapping relationship and attached
to the surface of the solid plastic core in raised
position with respect to the material of the
said core.
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