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To all whom it may concern:

Be it known that I, Harry E. Heatn, a
citizen of the United States, residing at
Lynn, county of Essex, State of Massachu-
setts, have invented certain new and useful
Improvements in Resistance Units, of which
the following is a specification. |

This invention relates to resistance ele-
ments for use on electric circuits and has
tor its object the provision of a device of
this character which will adapt itself to
many uses, and which will operate under a
variety of conditions in a reliable and effi-
clent manner.

One of the objects of my invention is to
provide a resistance element which is flexi-
bie and which may be rendered more or less
conductive in a very simple manner.

In carrying out my invention, I take a
flexible insulating material which is porous
in structure, and render the same more or
less conductive by depositing a conductor
FFor this purpose,
1 preferably use a cloth or fabric which is
loosely woven or felted so as to be absorbent.
Various materials may be adopted, depend-
ing upon the use to which the resisting ele-
ment 1s to be put. For instance, if it 1s de-
sired that the element be heat refractory, as-
bestos or a material containing something
of this nature may be used. Since it is the
object of my invention to produce a resist-
ing element which is quite flexible, at least
as flexible after treatment as before, it is

35 essential that the process used in depositing
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metal shall not destroy the fiber or render
it brittle. I have found that the fabric may
be chemically treated so as to produce with-
i the material a conducting body, the den-
sity of which will within certain limits de-
pend upon the treatment. If desired, the
extent to which the material is rendered
conductive by the chemical process may be
slight and it may afterward be treated elec-
trolytically, so as to further deposit metal
thereon. One method which I have found
to be very safisfactory for chemically de-
positing metal into the fiber or texture of
the fabric, 1s that of depositing silver from
a sllver nitrate solution, and 1n the use of
this process the reducing powers of the alde-
hydes have been utilized very satisfactorily.

I have found that an ammonilated solution

of silver nitrate acts very satisfactorily to
precipitate the silver. I have taken a dilute

solution of silver nitrate and added thereto
sufficient ammonia to clear the solution. By
immersing the fabric or cloth alternately in
the solution and then in formalin, the fiber
of the material is smoothly and evenly
coated with metallic silver. Other methods
of depositing metal may be used, which de-
pend upon the action of the chlorides and
nitrates. For instance, the dilute solution
of silver nitrate may be caused to precipitate
silver by means of phosphorous fumes under
a bell jar. Other means of depositing con-
ductors within the material may be used as
well as other metals, as for instance, copper
or even gold where it is intended to use this
deposit merely as a cathode for a further de-
pes't in an electrolytic bath. If desired, a
further deposit of the same metal as the
chemical deposit may be made electrolytic-

ally or a base metal may be deposited upon
the chemically deposited metal.

1t will be found that by this method a
very satisfactory resistance unit may be ob-
tained. By the term resistance unit or ele-

ment I do not mean to merely include those

elements which are used for resistance pur-
poses, and in which the generation of heat
18 merely incidental, but I also mean to in-
clude electric heaters, that is, those resist-
ance units in which heat is intentionally pro-

duced. In fact my invention is particularly -

well adapted for heating devices, such as
heating pads, rugs, ete., which it is essen-
tial shall be flexible. A device of this char-
acter 1s much cheaper and more desirable
than fabrics in which wires are embedded.
Where the fabric is to be used as a heater,
1t may be found desirable as above noted, to
use a heat resisting material such as asbestos
or the like, although in the case of some
heaters where only a low temperature is de-
sired, an ordinary cotton fabric will serve
the purpose.

The chemical treatment may be used
simply as a base for a further electrolytic
treatment or the process may be entirely
chemical, depending altogether upon the
amount and quality of deposit desired and
the use for which it is intended. -

1t should be understood of course that the
above process is described in accordance with
the patent statutes, merely as a means of

~carrying out my invention; that it is illus-

trative merely, and that many modifications
will suggest themselves to those skilled in
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the art without departing from the spirit of

&
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15 sheet of flexible heat refractory Insulating |
material havinf a conductor deposited 1n the |

my invention, the scope of which 1 have 1n-
dicated in the claims annexed hereto. |

“ What I claim as new and desire to secure
by Letters Patent of the United States, 1s,—

1. An electrical resistance comprising & |

flexible heat refractory insulating material
‘having a conductor chemically deposited
therein. = o | |

9. An electrical resistance comprising a
flexible heat refractory insulating material
having a conducting material precipitated
therein. - |

-8, An electrical resistance comprising a

texture thereo
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fabric rendered partially conductive by _
deposited metal distributed

chemically
throughout the same.

in
sulating material rendered
ductive by a deposit of meta
fiber thereof.

Fartially con-

4. An electric heating resistance compris-
a sheet of heat refractory insulating

20

5. An electric heating resistance compri_fs{-'_i’",_if"f.'f'-'a -
a sheet of flexible heat refractory 'in- .
25
on the inner

" In witness whereof, I have hereunto set

my hand this twenty eighth day of Septem-
. HARRY E. HEATH.

ber, 1906.

Witnesses: S
JoaN A. McMax~wus, Jr.,
‘Henry O. WESTENDARP.
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