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- The- present -invention pertains to novel
improvements 'in  electric heaters, and the
principal. object is the provision of a device
of this character constructed of a small num-

s ber of simple and inexpensive parts and also
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efficient ‘and reliable in operation.
-.The" device consists essentially of-a me-
tallic casing having one or more water spaces
formed : therein. - When -two chambers are
used, the water which is received from a
suitable supply is caused to flow into the
upper end of one of the spaces, then to the
lower end of the remaining space, and finally
through an outlet pipe -leading from- the
upper end of the latter space to the lower
part of the casing. . -
" Fach:chamber preferably contains a car-
bon rod around which is wound a spiral re-
gistance element embodied in a jacket of
lava.. This rod: has been found in ‘practice
to. become red- hot during operation of the
‘device and.$o maintain it at a constant uni-
form'-temperature. - ¢ R ‘
The invention is fully -disclosed -in the
following description and.in the accompany-
‘ing drawings:in which:- e
- Figure 1 is an elevation of a device con-
‘structed according to the inventionj . -
. Figure 2 is'a vertical: section on the line

9.9 of Figure 15 o 1o e
~ Figure 3 is 'a vertical section at right
‘angles to Figure 2 and on the line 3—3 of
Figure 25 o0 e e
‘Figure 4 is a transverse horizontal section
on the line 4—4 of Figure ;- . -~
Figure 5 is.a similar section -on the line
5—5 of Figure 3; = o
.- Figure 6 is-an elevation of a modified
form, partly in section;: . - SR
* Figure 7 is a detail section of the switch
actuating device employed in Figure 65 and
Figure 8 is a:detail elevation of the: switch
Adevice: ot e
.~ Reference to these views will now be made
by: use of like characters which are em-
ployed to -designate corresponding . parts
sthroughout. 0w T e
.~ The apparatus llustrated in Figures 1 to
<5inclusive comprises an outer- casing 1-of
' substantially oval shape surmounted by a
‘deme 2 The! vertical wall of ‘the casing is
‘provided ‘with ‘a heat insulating lining 3
‘o ‘prevent- theescape -of ‘heat through the
casing. = o oo oo o ‘
2. Within' ‘the ‘casinig’ is “mounted a core 4

- core.

-communicates ‘with. the -water space 5.
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having the: form of two. cylinders connect-
ed by a. comparatively small bridge.  The
core is spaced all around from the inner
surface of the lining 8 and thereby forms
a water chamber 5 surrounding the -entire
The two cylinders comprised in the
core contain separate units of the heating
apparatus and are designated as A and B.
Since ‘both units are -of identical construe-
tion except for details which are fully point-
ed out below, a description of one such unit
will suffice. .

Each unit has a cylindrical longitudinal
opening drilled or cast therein, and this
opening. contains a carbon rod 6 of such
size as to form an annular space with the
inner wall of the unit. The rod is surround-
ed by a jacket 7 of lava, and in the latter
ig cut & spiral groove 8 which receives a
spirally wound resistance element 9. The
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resistance elements in the two units are con-

nected in series, preferably by forming both
windings of a single continuous ribbon. The
resistance element is surrounded by a mica
insulating sleeve 10 which engages the ribs
8’ -constituting the walls of the groove 8.
Finally, the sleeve is surrounded by a metal
tube 11, and' the sleeves of the two units
form annular water spaces 12 and 127 with
the-inner walls of the cylindrical openings
-in which they are placed. ,

.. To the lower end of the casing 1 is secured
a block 13 which carries a bracket 15 by

means of which the entire device may be

supported -on a wall 16 or the like. In the
block - 13.1is eut a water. passage 17 which
A
-pipe 18-leading from a source of water sup-

ply is connected to the passage 17 as clearly .

illustrated in Figure 1.

‘The upper end of the core 4 is formed with
a water admission duct 19:.in the wall of
unit. A so that the water chamber 5 is
brought into communication with the annu-
lar water space 12.. The bridge 4" of the
core-4 has:a duct 20 formed in its base to
-establish’ communication between the water
spaces 12 and 127 at their lower ends. - The
space 12/ is connected at its upper end to an
ontlet pipe 21 which passes through the
-chamber 5 and communicates with an outlet
cock 22 threaded into the'casing as clearly
shown in Figure 3. : ' -

Over the units A and B and at the base
of the dome 2 is mounted a cover plate 23
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2

of insulating material as clearly illustrated
in Figures 2 and 8. The ends of the resist-
ance elements 9 are connected to binding
posts 24 passed through the plate 23. A
pair of conductors 25 leading from a souifce
of electrical energy are connected to the
binding posts, whereby a circuit is completed
for the supply of current to the resistance
element. In the operation of the device as
thus far described, the water entering the

- lower end of the chamber 5 through the pas-
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sage 17 is forced to rise until it flows through
the duct .19 into the annular water space .12
of unit' A. ~On reaching the bottom of this
space; the water flows through: the duct 20
and to the bottom of the annular water space
127 of unit ‘B.- The water rises to the top
of the latter space and then down through
the pipe 21 to the outlet cock 22. In its pas-
sage down the space 12 and up the space 12/,
the water is heated by its contact with the
metal sleeves 11 which in turn are heated by
the resistance elements 9. ‘

In the embodiment illustrated in Figure €,
the casing 51 also has an - extension - 52. in
which the switch device is mounted. The
switch mechanism consists however in this
case.of an apparatus controlled by the pres-
sure of the entering water. The conductors

leading to the ends of the resistance ele-

ments are provided with spaced contacts 53.
To the water inlet pipe 55 1s connected a cup
56.into which is threaded a cylindeér 57 open
at both ends: The cylinder contains a hol-
low piston 58 adapted to receive water from
the cup 86. “The cylinder. is surrounded by
a-sleeve 59 carrying at its other end a cap
60 which lies over the top of the cylinder 57.
In the annular space formed by the cylinder
and sleeve are mounted a plurality of springs
61 which. engage a flange 62 at:the lower
end of the sleeve and a flange 63 at the upper
end of the cylinder.. To the cap 60 is at-
tached an upright rod 64 having a fork .65

‘extending perpendicularly therefrom. An

arm 66-is connected to the switch blades and
carries a pulley 67 which is slidable: within

. the fork 65. 'The admission pipe 55 is con-
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trollable by a valve 68 inserted theréin at an

exterior point as shown in Figure 8.- When -

this valve is opened, water is admitted to the
cup 56, and the piston 58 is raised by water
pressuré. This movement is transmitted .to
the blades 54 through the mechanism 64—67,
and- the circuit through the conductors: is
completed. When the water within: the ap-
paratus has been heated to the desired tem-
perature, the valve handle 48’ is turned to
admit a flow of water through the nozzle 46.

While specific. enibodiments of the inven-

tion have been illustrated and described, it is

to be understood that various alterations in

the details ‘of construction may be made

without departing from the spirit of the in-
vention as indicated by the appended claims.
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Having thus fully described the invention,
what I claim as new and desire to protect by
Letters Patent is:

1. An electric heater comprising a casing,
a core contained in the casing and having a
pair -of water spaces formed therein, -re-
fractory tubes disposed in said spaces, re-
sistance elements wound around said tubes
fluid inlet means extending to one of said
spaces, fluid outlet means exteriding frowi the
remaining space, said core being formed with
a duct connecting. the two water spaces:

- 2. An electric héater comprising b casing,

a‘'core contained in the cdsing having p pait :

of water spaces formed therein, resistaniece
elements disposed in-said spaces; wdter inlet
means communicating with the ‘end of one
of said water spaces, water outlet ‘means ex-
tending from the end of the remaintrig water
space, said core being formed with a duet
'cpicllne‘et-ing the two water spaces at their
ends.

"3. An electric heater 'co‘niprisihg a c&smg,

a core contained in the casing and having a .

pair of water spaces formed therein, refrae-
tory tubes disposed in said spdces, resistance
elements wound arotind said tubes; insulating
sleeves separatirig the resistance elements

from the water spaces; fluid inlet wieans ex- -

tending to one of said spacés, fluid outlet

means’ extending from thé remaihing space, .
said core being formed with a duct connect- -

ing the two water spdces.
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4. An electric héater'compris:ihg,a'eagiﬁfg,

a pair of resistance elements tmheunted within
sald casing and each coniprising 4 refractory
tube, a resistance conductor wound. en.-said
tube, an insulating cover surrounding said

100

resistance conductor ‘and -a metallic tubulsr ..

protecting casing surrounding said insulat-
ing cover and closéd at. its  opposite ‘ends
against the ingress of liquid; and -a pair
of water jackets surrounding each of $aid
resistance eleménts and in ‘spaced relt
thereto, one of said jackets having a wi
inlet at one end thereof, the other ‘of said

jackets having a water outlet at the corre-

sponding end and the oppesite ends of both

of said jackets being in liquid commurica- .

tion with-orie ancther,

5.-An electrié heater: cbr’npris'fiﬁ'g;@ riégist-

ance element including a cylindrical suppett
of refractory material, -a resistance conduc-
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tor wound -upon said support, an insulating -

covering surrounding and enclosing $aid-pe-
sistance conductor and a tubular -preteetive
jacket surrounding ‘$aid “resistance  eleliient

and closed at both: ends against the ingress
of liquid, a. water jacket surroiinding smid .
protector-and in'spaced relation thereto-and
‘having an inlet for thé water at ene end

thereot and an outlet therefor. at the othér
end thereof and a second water jackef sur-

and in spaced relation thereto.

‘rounding ;said first mentioned. ‘water jwcket - ..
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6. An electric heater comprising a resist-

ance element, a tubular insulating cover-
ing surroundlncr said resistance element a tu-
bular protectlve casing surrounding said in-
sulating tube and closed at both ends against
liquid ingress, a water jacket Sul’I’OHIldlIlO'
sald protective casing and spaced apart
therefrom and having a water inlet at one
end and a water outlet at the other end and
a second water jacket surrounding said first
mentioned water jacket in spaced relation
thereto and having an inlet and an outlet
therein, said outlet of the second mentioned
jacket communlcatmor with the outlet of said
first mentioned ]acket

7. An electric heater comprising a res1st—
ance unit, a tubular insulating covering sur-
roundmcr said resistance unit, a tubular pro-
tective casing surrounding said cover and
closed at each end aoralnst ingress of liquid,
a water jacket surroundlnn said protectlve
casing and in spaced relation thereto, an in-
let at one end of said water jacket and an
outlet at the other end of said jacket, a sec-
ond water jacket surrounding said first men-
tioned water. jacket and in spaced relation
thereto having an inlet at an end opposite
the inlet of said first mentioned water jacket
and having an outlet communicating with
the outlet of said first mentioned vwater
jacket.

8."An electric heater comprising a pair of
resistance elements, a tubular.insulating cov-

8

ering surrounding each of said elements, a
second tubular enclosing casing surrounding
said insulating covering and closed at each
end against the ingress of water, a water
jacket surrounding each of said protective
casings and in spaced relation thereto, one
of said water jackets having an inlet at one
end and the other having an outlet at the
corresponding end and said jackets commu-
nicating with one another at the opposite
ends and a water jacket -surrounding both
of said first mentioned water jackets and hav-
ing an inlet at one end and an outlet commu-
mcatlno with the outlet in the water jacket.

9. An electric water heater comprising a
pair of heating units each including a tubu-
lar support of refractory material, a resist-
ance conductor wound upon said support, a
tubular insulating - casing surrounding said
conductor and a tubular protective casing
surrounding said insulating casing and
closed at both ends against the ingress of
liquid, a water jacket surrounding each of
sald heating units and in spaced relation to
said protective casings, said water jackets
communicating with one another and a sec-
ond water jacket surrounding at least a part
of both of said first mentioned jackets and
communicating therewith.
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In witness Whereof T have hereunto set my -

hand.

FOUAD JEAN CID.




