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To all whom it may concern:
Be it known that I, Evinu Tuomson, a

citizen of the United States, residing at-

Swampscott, . county of Kssex, State of
Massachusetts, have invented certain new
and useful Improvementsin Iilectric Heaters,
of which the following is a specification.
This invention relates to electric heaters,
and has for its object the provision of means
whereby the energy of an electric current

‘may be transformed: into heat in & reliable

and efficient manner.

One of the objects of my invention is to
produce an electric heater which may be
used with comparatively high potentials.  In
order to bring about this result, I immerse
the heating resistance in a fluid, such for
instance ‘as oil, having a high flashing point.
In order to carry the heat rapidly, and thus

- keep the size of the heater within convenient

})1‘01)01‘&0118, and at the same time have suf-

.ficient fluid for the necessary insulation, I

provide means for circulating the fluid.

The device to be heated is arranged within
the fluid receptacle, so that it will be heated
by the circulating fluid. The heating device
may be a tubular heater arranged to dis-
tribute steam or hot water, the whole con-
stituting a boiler having two circulating
systems, one being oil circulated by means of
a pump, and the other being water or vapor
circulated by gravity or in any other well
knownmanner. I also provide means where-
by the temperature may be regulated as, for
instance, by cutting out sections of the resist-
ance, as the temperature rises or the steam

. pressure increases.
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" Further features of my invention will ap-
pear in the course of the following specifi-
cation, in which I have shown one form of
my invention. :

eferring to the drawing, 10 is a casing
preferably of metal cast into a desired form,
although the particular design or method of

making the same, forms no part of my in-.

vention. I have shown for purpose of 1llus-
tration a rectangular water - tight casin
having an expansion chamber 10/, which

£l with insulating fluid 11, such for instance
as oil, having a high-flashing point. The
lieating resistance 12 is mounted in the cas-
ing and inmersed in the oil. This resistance
may be of any desired type, such for in-
stance as a cast-grid, or a resistance-con-
ductor of any kind. Secured within the

‘I casing is a heat distributing device, com-

prising a second water-tight casing 13,.pro-
vided with tubes 14, constituting a tubular
boiler, in which the fluid to be heated circu-
lates around the tubes while the heating
medium, in this case the oil, circulates
through the tubes. The tubes 15 and 16
furnish respectively an inlet or outlet to the
boiler for distributing the hot water or the
steam produced in the boiler: One side of
the boiler casing 17 is projected downward,
s0 as to cause the liquid to pass to the bottom
of the casing as it circulates, and thereby
insure that the liquid circulates around the
heating resistance. ,

As a means for circulating the oil or other
insulating fluid, I provide a circulating
pump in this case, one of the centrifugal
type, although any ‘other form of circulating
means may be used without departing from
the spirit of my invention. I also provide
a valve or damper 17 between the inlet
and outlet passage of the pump so as to

force the oil to pass through the pump. I
use a valve instead of a permanent separat-
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ing wall so that the heater may be used with-

out the pump if desired, the oil circulating
through the tubes by natural circulation.
In order to provide means for regulating
the temperature of the heater, I have shown
a switch or cut-out controlled by the pres-
sure of steam In“the pipe 16, consisting
simply of a cylinder having a plunger 18,
acted upon to move the switch 19 against the
tension of the spring 20. The switch is de-

‘signed to give a quick break, so that it will

not be too sensitive. This I accomplish
by having springs 21 between the switch arm
19 and the arm 22, upon which the piston

rod acts. This particular form of switch I
have shown simply for purposes of illustra-
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tion. The type of switch will of course -

depend upon the voltage used and upon
other considerations which form no part of
my invention. Where very high voltages
are used, for instance, it is necessary to have
a switch of special construction, while the
switch that I have shown is adapted for
lower voltages. By this construction, a
definite pressure must be placed upon the
spring before the switch will operate. 1
have shown the resistance as divided into
two sections, in such a manner that the
switch arm 19 in the position shown above
connects only one section in cireuit, while
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if the contact arm is movedv 80 as to bridge

_the. contacts 23 and 23/, both sections will

.10

be in circuit, thereb increasing the tem-
perature within the heater. The casing is
Frefe_ra,bly lagged with asbestos 24, or the
ike, so as to prevent the éscape of heat.

It will be seen that I have
comdpact and efficient heater, which can be
used on high potentials, say for instance,
10,000 or 20,000 volts, and is likewise

. adapted for use with very much lower poten-
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for it greatly reduces t
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tials.. The oil makes a very efficient insula-
tion and the heat is carried away rapidly as
a column of hot oil is displaced by convec-
tion and a colder body of oil comes in con-
tact with the resistance continuously. The
oil circulates through the tubes of the heater
although it is within the scope of my inven-
tion to have the liquid circulate around the
tubes instead of through them. The posi-
tive-circulation by the means of the pump,
forms a very important part of my invention
e size of the heater
for a given ca[zacity, and increases its effi-
ciency. .Very little heat is lost durin the
transformation, since the casing is jacketed
and the oil is kept in circulation. It will be
understood of course that I do not limit my
invention to the particular construction or
arrangement of parts herein shown and de-
scribed, but what I have shown is ‘merely

. for purposes of illustration,  since’ many
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_ tacle containing
ult

~device within the container and heated by
50- :

chianges and modifications will suggest them-

“selves to those skilled in the art without de-.

parting from the spirit of my invention, the
scope of which is set forth in the annexed
claims, ‘ ‘
What I claim as new and desire to secure
by Letters Patent of the United States, is,—
1. An electric heater com rising a fluid
container and means for circulg,ting the fluid,

provided a very |

a resistance conductor immersed in the fluid,
and a heat distributing system receiving its
heat from the fluid. '

2. An electric heater comprising a fluid ‘

container and means whereby the fluid is
caused to circulate, a resistance conductor
immersed in the fluid, and a tubular heating

the fluid. o
3. An electric heater comprising a recep-
an insulating fluid and

means for. circulating the fluid, a resistance

884,540 o :

conductor immersed in the fluid, and a heat
distributing system arranged
heat from the circulating fluid. .

4. An electric heater comprising a recep-
tacle containing an insulating fluid and
‘means for circulating the same, a resistance
conductor immersed 1n the fluid, and a tubu-
lar heating device within the container
adapted to.be heated by the circulation of
the fluid.

5. An electric heater comprising a recep-
tacle, containing oil having a high flashing
point and means for circulating the same, a
resistance conductor immersed in the oil and

to receive its
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adapted to heat the same, and a heating sys-

tem partially within the container and ar-

ranged to receive its heat from the circulat-

ing oil.

6. An electric heater compn'sin%
tacle containing oil having a higl
point and means for circulating the same, a
resistance conductor immersed in the oil and
adapted to heat the same,and a tubiilar heat-
ing device within the container for
& heat distributing medium. -

7. An electric'ieater' ‘comprising a fluid
container and means for circulating the fluid,
a resistance conductor immersed.in the fluid,
a heat distributing device within the con-
tainer, and means controlled bP' said device
for varying the resistance. : ,

8. An electric heater compri%ing} & recep-
tacle, an insulating fluid and means for circu-
lating the fluid, a heating resistance im-
mersed in the fluid, a heat-distributing de-
vice within the receptacle, and means con-

& recep-

trolled by said -device for varying said re-
sistance. ' I
- 9. An electric heater comprising a recep-

tacle containing oil having & high flashing
point, means for circulati the same, a heat-
Ing resistance immersed in the oil and adapted
to heat the same, a tubular heater within the
container, and means controlled thereby for
varying the heating resistance. '

In witness whereof, I have hereunto set

my hand this twentv-fifth dav of September,

11906 , : -
- " ELIHU THOMSON.

"~ Witnesses: ‘
JouN A. McManus, Jr.,
Hengy O.'WESTENDARP.
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