(No Model.)

'T.J. DONOVAN.
ELECTRIC HEATER.

No. 446,831, - Patented Feb. 17, 1801,

- —maa.—a
—

—_—r = T —-—
el r—— u —_—
e amrwe — — e rrr—— rre—
A . - —
————
e — o — —— —
—— —r—er
————
Ty
—— — -—
-
- — —
e ——
- —
———— e
—
[Ty r—
T E—
—
b L e —— ﬁ e — v Arere— —— — m—
—_—— ——— —
—_— ——— . —— — —— —
! r
— —— — | — *
aaa — ———r—rrrr— —r—— j—
- 1 b —_—
e — o
e |
—_— —r————
——— ——t l- —

e TR IS I —mRLL L

Jz,y 3

\'-:—n-r

)
\

[ T STy - - .. B ol el Bk s S W By WR WM
K 0 .".l N 1\ . - -
-.A-ttui =L s— 1 Tl =
b

af-
. .‘;E‘T&:‘ﬁ e
I

-

) .
[

I} e
1
L

|

I

AW

a,\\,
:‘\.

R ety ST Ty

—e - - —— e =

A e T e . W T W W W W N S "W el P T T W W M B+

o

i
e

b

i

THE NORREIS FETERS CO., FHOTC-LITHS.,, WASHINGTON, O, C.




Y

10

20

ko
L

23
st

40

50

UNITED STATES PATENT OFFICE.

m— T

THOMAS J. DONOVAN,

OF CHICAGO, TLLINOIS, ASSIGNOR TO WALTER G.

GOODRICII, OF SAME PLACE.

ELECTRIC HEATER.

[ ——— Ty L e R
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To «wll whom it may concern:

Ibe it known that I, THOMAS J. DONOVAN, a

citizen of the United States, residing at Chi-
cago, in the county of Cook and State of 1lli-
nois, have invented a new and useful Improve-
ment in Klecetrie Heaters, of which the follow-
1ng is a specification. .

My invention relates to the heating of fiuids
and generation of steam by electricity, and
will be described, and then more particularly
pointed out in the elaims. |

In the drawings like letters refer to the
same parts in the several figures.

Ifigure 1 is a vertical longitudinal section

of a boiler with one form of my invention ap-
plied thereto. Iig.2 ig a similar section of a
tube containing the wires and oneof the heat-
ers 1in a recumbent position. Ifig. 8 1s a sec-
tion of a portion of the tube and one of the
heaters in 1ts operative position. LFig. 41s a
cross-section through the line ¢ «, Fig. 2. IFig.
5 18 a similar view on the line y 7, Ifig. 2; and
ig. 6 is a detail showing the rod connected
with an arm for turning the heater.
Incarrying out my invention I first produce
heat electrically by any of the well-known
methods, but preferably by rendering incan-
descent any suitable filament, such as plati-
num, carbon, &e., and then inclose the heat-
emitting substance in an air-tight envelope

from which the atmosphere has been exhaust-

ced. This envelope is not of glass, but of some
material—such as metal—which will readily
become heated by radiation from the incan-
descent filament or other heat-emitting sub-
stance. The envelope should of course not
touch the filament or other heat-emitting sub-
stance, but should be at such a distance as
will effectively insulate 1t electrically, and at
the same time enable it to absorb the radiated
heat. -

In Trie. 1 I have shown a manuer of apply-

ing one form of my invention to an ordinary |

boiler ¢. According to this method of con-
struction I provide the boiler with a stuffing-
box upon its exterior and upon its interior
with an inwardly-opening flap-valve ¢, which

. latter is usually held closed by the pressure

of the steam. A tube O is provided on one
side with a concave depression extending

| along its entire length, in which a series of

heaters lie horizontally when notin use. This
tube, with the heaters, is passed into the boiler
through an aperture therein which the stuft-
ing-box surrounds, and in its passage lifts
the flap - valve ¢ out of the way. Of course
there may be a number of tubes b, and one or
all may be withdrawn or replaced at pleasure.
The wires from the generator extend along
the interior of the tube, and at suitable inter-
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vals one of the wires is broken and its severed

ends passed through a block of vuleanite or

other insulating material, in which are sepa-.

ratelyembedded twocondueting-terminalsdd.

The heater is provided on one side with a
conducting-bridge e, which connects the ter-
minals ¢ when the heater is in a recumbent
position. Thefilament g of the heateris prop-
erly insulated where it passes through the
metal parts thereof and conneets with two con-
ducting - terminals 7 f, which in the vertical
and operative condition of the heater abut
against the corresponding terminals ¢ d of the
tube,and somake acircuit throughthe heater.
Thus when the heater is recumbent the cir-
cuit is made through the bridge, and when the
heater is in operative position the circuit 1s
made througeh the terminals and the filament.

The pivot of the heater is mounted in the
tube, and near one end of such pivot, within
the tube, is an arm 7. A rod / lies within the
tube and extends to the outer end thereof.
This rod is secured to the arms of the several
heaters, so that they can be manipulated from
the outside.

Surrounding the filament or other heat-
emitting substance is an envelope /v of heat-
radiating material-—such as metal—which is
air and water tight and has 1ts atmosphere ex-
hausted therefrom. The inner walls of this
envelope are at such a distance from the fila-
ment as to be insulated electrically, and at
the same time to absorb the heat radiating
therefrom and communicate the same to the

surrounding fluid medium, so as to heat such -

fluid and manufacture steam. |

1 have shown and described one way of car-
rying my invention into effect; but 1 do not
mean tolimit myself thereto,for it 1s obvious
that instead of a filament an ave light may be
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used, and the details of the mventlon may be | cmupartments for containing electric heaters, 20

modified in various particiilars w1thout de-
parting from the spirit thereof.

Wthat I claim, and deswe to secure by Let-

ters Patent, is—

1. The ecombination of a boileror other fluid-
reservoir, an electrically - heated substance
inclosed in an envelope from which the air
has been exhausted, and a removable carrier
for such envelope 1101*mally inserted .in the

boiler or reservoir, substantially as shownand

described,

2. The combmation of aboiler orother fluid-
reservoir, and one or more detach able carriers

for eleetmc heaters, which. are designed to’ be
placed in such reservoir, substantlally
shown and described.

. The combination of a fluid- re%ervmr and |
One or. more-carriers having depressions or
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substantially as shown and de%mbed |
4. The combination of a fluid-reservoir with

oue or more carriers and electrie heaters piv-

oted therein, substantially as shown and de-
seribed. -

5. Thecombination of a fluid-reservoir with
one or:more carriers having separate com-
partments for electric heaters and the circuit-
wu'es, substantially as shown and described.

. The combination of a fluid-reservoir with
one or more carriers, electric heaters pwoted
thereon, and opera,tm o mechanism for manip-
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ulating such pivoted heaters, substantially as

‘shown a,nd cdeseribed.

TIIOMAS J. DONOVAN
Witnesses:
FREDERICK SEARLE,
JAMES . JCEENAN.
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