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To all whom 1t may concern:

Beit known thatl, CHARLES J. REED, a citi-
zen of the United States, residing at Philadel-
phia, county of Philadelphia, and State of
Pennsylvania, have made a new and useful
Invention in Klectric Heaters, of which the
following is a specification.

My invention relates to improvements in

‘that type of electric heaters in which heat is

developed by currents of electricity passed
through high resistances, and its object is, to
devise a heater of this type which shall pos-
sess high resistance properties and corre-
spondingly high heat radiating qualities.

To this end, my invention constitutes an
electrical heater constructed by forming a
film-like conducting substance upon the in-
ner wall of a non- couductmtr tube whereby
the radiating effects of such conducting film

may e utllmed '0the greatest advantafre and
the econducting material which constitutes the
current carrying conduactor be wholly pro-
tected, the tubes used by me for sustaining
sald eonductmﬂ' 1lm being preferably of rrlaqs
porcelain or thc, like.

My invention will be fully understood by
referring to the accompanying drawings, in
which—-

Figure 1 1s a stde elevational view illustrat-

ing theapplication of my improvement in the
simple form of a radiator, while Iig. 2 is a
perspective view, partly broken away, of a
olass tube, illustrating the manner of con-
btruetmn" my 1mp10ved heating apparatus.
B 1ep1e,seuts the base of a heatel prefer-
ably of mefal, and A a heat 1ad1at1n¢r tube
either of glass crporcelain, or dnalop’ou% non-
eonducting material, said tube being disposed
in a similar manner to well known forms of
heat radiating tubes and attached to the base
I3 by yokes or eyes C.

D represents the conducting or neck portion
of a socket, analogous i1n all respects to well

known formsofincandescent lighting sockets,

and S the stationary part of said socket, a key
being provided, as shown, for connecting the
current feeders in circuit with the conductors
1w 1w which are secured at their inner ends to
the conducting portions of the socket in the

mnll

the inner surtace of the tube.

nected to the inner surface and lower ends of

the tube A, said innersurface being, asshown

in Hig. 2, a thin coating or film of silver and
e,leetro plated with copper at the lower ends.

In the construction of my improved form
of heater, I deposit a thin coating or fiim of
metal by any well known depositing process,
such as is well understood for instance 1n the
art of silvering mirrors. A silver solution 1s
first prepared by dissolving ten grams of ni-
trate of silverin one hundred grams of water.
To this, I add one hundred and sixty grams
of caustic soda solution nrepared by dissolv-
ing twenty grams of caustic sodain five hun-
dred grams of water. 1 tlien add ammonic
hydrate encugh fo re-dissolve the precipitate
until it becomes nearly clear. 1 then add
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enough water to make twelve hundred cubie

contimeters. 1 now prepare a reduction so-
lation by boiling twenty-five grams of white
sugar in two hundred grams of water and add,
while boiling, 1.33 grams of nitric acid, the
boiling continuing prefelably about twenty
minutes. When cold, I add fifty grams of

| alecohol and water enough to make five hun-

dred cubic centimeters. I now proceed in the
process of silvering by mixing one hundred
parts of the above described silver solution
with ten or twelve parts of the above de-
scribed reduction solution, and then fill the
tube A with this solution, allowing it to stand
a sufficient time for the silver to deposit on
T'he thickness
of this deposit, and hence its conductivity,
will depend of course upon the proportions

of the solution and the length of time 1t Is

allowed to stand in the tube.

The above named processof stivering glass
and analogous surfaces is well known 1n the
art of mirror making and constitates no part
of my invention, the same being described
here for the purpose of illustrating the man-
ner of constructing my novel form of he eater.

After the mteum of the tube has been thus
silvered or coated with a thin conduecting de-
posit, I alternately immerse the ends of the
tube in an electro-plating bath and deposit
thereon an additional surface ¢f copper as
shown in Fig. 2, this process of electro-plat-
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50 usual manner, their outer ends being con- mrrbemwalso wellunderstoodbythose skilled 100




in that art. By thus plating the inner ends
of the tube, I afford a simple and efficient

means of attaohmn‘ the outer ends of the
conductors w by soldering, as will be well un-

derstood by those skilled in the art.
While I have shown myinvention arranged

In the form of aradiator; it is to be understood

- that it may be used in many well known ways.

10

L5

20

25

30

35

To illustrate, it might be arranged for use in
connection with flat-irons, wa.tor heating ves-
sels, and in fact Iin any plaoe where hea.tmg
lmplements are now used in the art of elec-
tric heating. Nor do Ilimit myself tothe use
of my improvement for electric heaters as the

invention obviously has an analogous use in.

rheostats or in any place in the electrical art

where it is desired to furnish a conduector of i

high resistancein thenatureof a thin conduct-
ing film located upon the inner surface of a

non-conducting tube, and my claims are de-
signed to beof such secope as to includeall:such

structures wherever used in the electrical art.

V. Capek, No. 395,950, granted January 8,

1889, No. 424,921, granted April 1, 1890, and

No. 449 ,036, g oranted March 24, 1891 and - I
make 1o claim hereinafter broad enough to

include any structure shown or deseribed in-

said patents, my claims being directed to an
electrical heater or electrical conduector of a

tubular form in which the conduecting mate- |
rial constitutes a eoating or lining on: the in-

side of a tube and which is therefore fully
protected from outside abrasureor from con-
tact by the user which might render 11: dan-
gerous when in use.

Having thus described my mventlon, what |

I claim, and desire to secure by Lettels Pat-
ent of the Umted Stateq IS-— o |

540,073

1. An electric heater conmstmg of a hedt 4oi

radiating tube:having a conduecting lining at-
tached to its inner surface, the opposrce ends

of sald conducting lining being connected to

-current oonduotors

9. An electric heater consisting of a non-

.oonductlnn' tube having an mterlor coating
of oonduotmo' material which coating is at-

tached at its opposﬁe ends to ourrent condue-

tors.
3.. An electric heater consisting of a olass

tube having a thin conduecting film of sﬂver
deposited on its inner surfaoe, said film be-

1ng connected at the opposite end of thetube
to: conduotors which lead to a source of cur-

rent supply..
4, An eleotrlo heatel oonsmtmw of a non-

conducting tube having a thin film or coat-
ing of sﬂver attached to its inner surface,
‘said film being connected at its opposite ends
.to eonductors leaolrw to a source of current
-supply. -

I am aware of United States patents to John |
joonductmg tube bentin zigzag form after the
manner of an ordinary radiaftor and coated

5. An electrie hedter oonmstmﬂ' of a non-

on its:inner side with a thin:conducting film,

the opposite ends of which film are oonneoted |

to a source of electrical energy.

6. An eleetric heater consisting of a glass
tube having a thin film or coating of Sll_Vel on
its-inner surfa.oe, the opposite ends of which
are connected to a source of electrical energy,
said tube being bent back and forth upon 1‘[-
self in the form of an ordinary radiator, sub-

stantm]ly as described.
| CHARLFb J REED

Wltnesses:
- WM. A. ROBBINS,
EDWARD EVERETT.
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