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PATENT OFFICE.

RICHMOND ROCHESTER, JR., OF CHICAGO, ILLINOIS, ASSIGNOR T0 AUTOMATIC ELEC-
""IRIC BOILER CO., OF CHICAGO, ILLINOIS, A CORPORATION GF DELAWARE.

HEATING DEVICE.

Appli'(:ation ,ﬁled‘J une 24,

" My invention relates to heating devices and
particularly to devices for providing a sup-
ply of hot water. .~ .~ :
A particular object of the invention is to
5 provide improved devices of the kind de-
~ soribed for supplying hot water to the faucets
in a dwelling, factory or the like. -

Amnother particular object of the invention .

is to provide an improved device of the kind

10 described, which is substantially automatic

“inits operation, . - ¢ e
Still another particular object of the in-
vention is to provide improved means where-
by an electrical current may be efficiently em-

15 ployed toheataliquid. ‘

Many other objects and advantages of the
construction herein shown and described will
be obvious to those skilled in the art from the

~ disclosure herein given.. - _ :

20 . To this end my invention consists in the
novel censtruction, arrangement and com-
bination of parts herein shown and described,
“and more particularly pointed out in the

- ~claims. S o

95  In the drawings, wherein like reference
characters indicate like “or corresponding
parts: L o

Fig. 1

- bodying the invention,

"4y unit being shown in connection with a hot
"7 water tank of the kind commonly employed
in dwellings or the like; SR
Tig. 2 is an enlarged vertical section taken
‘through the improved heating unit;

is a side elevation of a device em-

35 TFig. 8 is a section taken on line 8—38 of
Fig. 2; : e T
~Fig. 4 is a side elevation of a pair of elec-
trodes forming part of the improved heating
coundty . R B Co
40 Tig. 5is asection taken on line-5—5 of Fig.

2yand A o '

~ Fie. 6 is an end view of a split band form-
ing part of my improved heating device.
- Referving to Fig. 1 for the present, the ref-
45 crence character 10 designates a hot water
tanl of the type commonly -employed in
dwellings, factories or the like for holding
a supply of hot water. In line with the usual

practice, the tank 10 is mounted upon a’

50 pedestal 11 and is connected to a city water
main by means comprising a pipe 12, which
communicates with a pipe 13 projecting into

" the tank. As well known to those skilled in

my improved heating

1926. Serial No. 118,287.

the art, the water in the tank 10 is usuaHy
heated by apparatus making use of a thermo-
siphon action, the heating apparatus being

positioned at any convenient point. “The ar--

rangement is such that when hot water is
withdrawn from the tank 10, it is immediate-

1y replaced by cold water flowing from the

city water main. In Fig. 1, the reference
character 15 designates a pipe -communicat-
ing with the upper end of the tank 10 and

- adapted to deliver heated water from the tank

10 to faucets or the like spaced therefrom.
My improved heating umit is designated
generally by the reference character 17 and
1s positioned adjacent the tank 10.  As best
shown in Fig. 2, the heating unit 17 com-
prises a receptacle 18 which is, in this in-
stance, of substantially cylindrical form and
is provided on its outer surface with a layer
19 of heat insulating material, such as
asbestos. Thelower end of the receptacle 18
is clozed by a bottom wall 20 from which a
valve fitting 22 projects, the:valve fitting 22
providing means whereby the receptacle. may
be drained. The upper end of the receptacle
is preferably closed by a plate 23 which is
secured to the receptacle by bolts 25 or'the
equivalent. If desired, packing 26 may be
provided between the receptacle and the cover
plate 23. Disposed above the receptacle 18
and spaced therefrom is a tank 28 compris-
ing a cylindrical side wall 29 and a bottom
wall 80. "Fhe upper end of the tank 28 1s
preferably closed by a locsely fitting cover
32, The means for supporting the tank 28
above the receptacle 18 preferably comprises
tubes or pipes 84 and 35 which are secured
to the cover plate 23 by nuts 37 and are se-
cured to the bottom plate 30 by nuts 38, the
nuts 37 and 38 being screw-threaded upon
the pipes 34 and 85. Tt will be noted that
the upper end of the pipe 34 opens into the
lower end of thie tank 28 and that the lower
end of the pipe 34 opens into the receptacle 18

“in relatively close proximity to its bottom

wall 20. The pipe 35 projects a relatively
small distance into the receptacle 18 and com-
municates therewith. The upper end of the

56

80

85

70

75

80

90

95

100

pipe 35 projects through the cover plate 32

and communicates with an air valve 40, the
pipe 35 being connected to the air valve by
means comptising a pive coupling 41 and a
nipple 42. The air valve 40 may be of any
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Ing material, such as
- noted that the upper and lower ends of the coil

suitable construction but in this instance com-
prices a casing 43 having a chamber 44 formed
therein, which chamber communicates with
the pipe 85 through ports 46 formed in the
casing. The chamber 44 may communicate
with the atmosphere through a port 48 pro-
vided in its upper end but the flow of air
through this port 48 is controlled by a valve
49 formed upon a post 50 mounted in the
chamber 44.  The post 50 is formed of ma-
terial which is readily affected by tempera-
ture changes within the chamber 44, the con-
struction being such that when steam enters
the chamber the post 50 expands and brings
the valve 49 into a position wherein it closes
the port 48. When the steam condenses and
returns to the pipe 35 by way of the ports 46,
the post 50 contracts and permits air to enter
the chamber 44 through the port 48.

- The space between the receptacle 18 and the
tank 28 is preferably closed by a split band
55, which is clamped around the lower end of

“the cylindrical wall 29 by bolts 56 or the
equivalent. It will be noted that the band 55

extends from the upper surface of the cover
plate 23 to the bottom wall 30 of the tank 28.
The tank 28 and the split band 55 ave pref-
erably covered with a layer 58 of any suit-
able heat insulating material, such as ashestos.

- Disposed within the receptacle 18 is a heli-
cal coil 60, one end of which coil projects
through the bottom wall 20 of the receptacle
and is coupled to a pipe 62 by means com-
prising an elbow 63. The pipe 62 is con-
nected to a T fitting 64 which communicates
with the interior of the tank 10. Obviously,
water may flow from the tank 10 into the T
fitting 64 and thence through the pipe 62 to
the coil 60. A pipe 66 screw-threaded into
the T fitting 64 and a faucet 67 screw-
threaded upon the pipe 66. provide means
whereby the tank may be drained.

The upper end of the coil 60 projects
through the cover plate 23 and is connected
to a pipe 70 by.an elbow fitting 71, which is
adapted to deliver water obtained from the

.coil 60 to the aforementioned pipe 45. As

shown, the pipe 70 is

preferably. provided
with a jacket 74 of any

suitable heat insulat-
asbestos. Tt will be

60 are provided with flanges 60° and are serev-
threaded to accommodate nuts 602 whereby the
coil is rigidly secured to the cover plate 28 and
the bottom plate 20. Obviously, this construc-
tion permits the heating unit o be suspended
from the tank 10. :
Mounted upon the cover plate 23 and pro-
jecting into the receptacle 18 are electrical
terminals 76 and 77. Wach electrical terminal
comprises an electrode 79 screw-threaded
upon the lower end of a vertically disposed
post 80 which projects through the cover

plate 23 and is poritioned in a sleeve 81

formed of any suitable electrical insulation

1,698,182

such as porcelain or the equivalent. The

sleeve 81 projects through one of a plurality

of apertuves 82 provided in the cover plate 23
and is provided with collars 84 and 85 at its

upper and lower ends, respectively, the col- 7

lars 84 and 85 being preferably formed of
porcelain or the equivalent. interposed be-
tween the cover plate 23 and the collars 84
and 85 are washers or gaskets 86 of asbestos
or the equivalent. At the upper and lower
ends of the sleeve 81 I preferably provide
similar gaskets 87 and 88, respectively, Po-
sitioned upon the upper end of the rod 80 is
a metallic washer 90 and screw-threaded upon
the upper end of the rod are a plurality of nuts
91 which are adapted to secure an clectrical
coenductor to the rod.

The electrodes 79 may be formed of any
suitable material but are preferably cast from
wetal -and are preferably U-shaped in cross
section at their lower ends. Means is pro-
vided for spacing the lower ends of the elec-
trodes, this means preferably comprising a
glass or porcelain rod 94 accommodated in
aligned apertures 95 provided in the elec-
trodes. Mounted upon the rod 94 are a plu-

rality of spoolz 96 preferably formed of por-

celain, the spools heing mounted. upon the rod
94 1n such manner that they accurately space
the lower ends of the electrodes. Lengitudi-
nal displacement of the vod 94 is prevented by

means of wires 98 or the equivalent twistad

around the ends of the rod.

‘The operation of the above deseribed appa-
ratus is substantially as follow Assuming
that tlie apparatus lias not been in operation
Tor some time and that it is operatively .con-

nected to a water main, or the equivalent, in’

such manner that the tank 10 is filledd with
water and that there is sufficient water in the
receptacle 18 to completely fill it, it is ob-
vious that if the. electrical terminals 78 and
77 are operatively connected to a source (not
shown) of electrical energy, a current will
flow through the water between the electrodes
and vaporize a portion thereof. For conven-
ience, I preferably mount a switeh 99 upon
the split band 55, which switch may be em-
ployed to operatively connect the olectrical
terminals to the source of electrical energy.
The vapor produced between the electrodes 79
causes a rise of pressure within the receptacle
18 and sater passes from the receptacle up
through the tube 84 into the tank 28. the head
of water thus created being equal to the pres-
sure produced within the receptacle. - Of
course, vapor tends to flow out of the system
by way of the tube 35 and the air valve 40,
but, as set forth above. the post- 50 imine-
diately expands and closes the port 48 in the
vaive. The heat which results from the pass-
ing of the electrical current through the water
in the receptacle 18 is utilized to heat the
water In the coil 60 whereupon a thermo-
siphon action takes place and water circu-
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; laﬂ‘t'es*ythr(v)ugh the coil and the tank 10. This
water passes up through the pipe 70 into the

distributing pipe 15 and thence down through

‘the tank 10 into: the pipe 62 which returns it
to the lower end of the coil. In the event

that water is withdrawn from the tank 10 by

" way of the pipe 15, it is obvious that the
~heated water flowing from the coil 60 will pass

10

directly out of the system through the pipe 15
without first passing into the tank 10. " This

s advantageous as 1t obviates the necessity

" ‘of heating a relatively large quantity of water

15

" through the pipe 15.°

before it can be obtained

~The apparatus. 1s subStantiaHy automatic

in ifs operation-as the pressure produced

‘within the receptacle 18 causes the level of

- water therein to fall until a point of equilib-

20

“rium is reached wherein the current passing

between - the electrodes” 79 generates an

~“amount of heat which is substantially equal
“ to the amount of heat dissipated by the sys-
- tem. " In an installation embodying the in-
- vention, T have obtained satisfactory results

25

and have found that the water in the tank 10

remains at substantially 190° F., but; of

* course, the design of the apparatus may be

varied to obtain the results desired. ~If water

“is withdrawn from the tank 10 by way of the

pipe 15, cold water will flow through the pipe

60 and there will be a more rapid exchange

" of heat between the water and vapor in the

receptacle ‘and the water in the coil. This

will cause a lowering of the pressure in the

receptacle and the water therein will Tise so
that a larger current of electricity will flow

Dbetween the electrodes to produce a greater-

~-amount of heat. Then, after the water in
“the tank 10 has again reached the desired tem-

40

perature, the water within the receptacle 18

will have been lowered to establish the point

of equilibrium mentioned above.
“The provision of the air valve 40 is ad-

~ vantageous as it facilitates filling the recep-

50

“tacle 18 with water, the receptacle 18 being

filled through the tank 28.  'When the recep-
tacle is to be filled with water, the cover 32

‘s lifted sufficiently to permit water to be

poured into the tank 28. This water enters

the receptacle by way of the tube 34, the air”

““in the receptacle being ‘driven upward

* through the pipe 35 and through the port 48 -

55

provided in the air valve. If, however, the

system has been in use for some time and the

electrodes are disconnected from the source

©“of electrical energy, the water within the sys-

" tem will cool, and if a sufficient amount of

ywater has been evaporated from the recep-

60

‘tacle 18 to create a partial vacuum therein,

this partial vacuum will be relieved by air
which enters the receptacle by way of the port
48in the valve. " S 7 N

Having thus described my invention, it is -
“obvious that various immaterial’ modifica- -

tions may be made in the same without de-

from the system.

'3

parting from the spirit of my invention;
hence I do not wish to be understood as limit-
ing myself to the exact form, construction,
arrangement and combination of parts here-
in shown and described or uses mentioned.

What T claim as new and desire to secure
by Letters Patent is: ' :

1. The combination with a hot water tank,
of a receptacle for holding water, spaced elec-
trodes projecting into the receptacle and ar-
ranged so that an electrical current may flow
therebetween through the water, tubular
means dispesed in the receptacle whereby

water may be lieated through an exchange of -

heat with the water in the veceptacle, said

tubular means being sealed from communica-

tion with the interior of the receptacle, and
means connecting said tubular means with
the tank to obtain a circulation of water

therethrough by a thermo-siphon action.

~ 9. The combination with-a hot water tank;

‘of a receptacle for holding water, spaced elec-

trodes projecting into the receptacle and ar-

80

ranged so that an electrical current may flow

therebetween - through the water, tubular
means disposed in the receptacle whereby

90

watér may be heated through an exchange of

heat with the water in the receptacle, said
tubular means being sealed from communi-
cation- with the interior of the. receptacle,

means connecting said tubular means with

the tank to obtain a circulation of water
therethrough by a thermo-siphon action, an
expansion tank, and means for. operatively
connecting the receptacle to the expansion

“tank. :

3. The combination with a hot water tank,

‘of a receptacle for holding water, spaced elec-

trodes projecting ‘into the receptacle and
arranged so that an electrical current may
flow therebetween through the water, tubular
means disposed in. the receptacle whereby
water may be heated through an exchange of

heat with the water in the receptacle, said

tubular means being sealed from communica-
tion with the interior of the receptacle, means
connecting said tubular means with the tank

by a thermo-siphon action, an expansion tank,
means for operatively connecting the recep-
tacle to the expansion tank, and means for
controlling the flow of airinto and out of the
receptacle.” : ‘ S

4. The combination with a hot water tank,
of a receptacle for holding water, spaced elec-
trodes’ projecting into the receptacle and
arranged so that an electrical current may

flow therebetween through the water, tubular

means disposed in the receptacle whereby
water may be heated through an exchange of
heat with -the water in the receptacle, said
tubular means being sealed from communica--
tion with the interior of the receptacle, means
connecting said tubular means with the tank
to obtain a circulation of water therethrough

160
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_to obtain a circulation of water therethrough
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by a thermo-siphon action, an expansion tank,
and an air valve for controlling the flow of
air-into and out of the receptacle..

5. An electrically. operated water heater
.comprising a receptacle for holding water,
spaced electrodes projecting into the recep-
tacle and arranged so that an electrical cur-
rent may- flow therebetween through the
water, tubular means disposed in.the recep-
tacle whereby water may be heated through
an exchange of heat with the water in the

receptacle, said: tubular means being sealed.

from communication with the interior of the
receptacle and being provided with an intake
opening and a discharge opening, means for
receiving water driven from the receptacle by
a rise of pressure therein, and means for con-
trolling the flow of air.into and out of said

: receptacle.

6. An electrically operated water heater
comprising a receptacle for holding water,
spaced electrodes projecting into the recep-
tacle and arranged so that an electrical cur-

rent may flow therebetween through the

water, tubular means disposed in the recep-
tacle whereby water may be heated through
an.exchange of heat with the water in the re-
ceptacle, said tubular means being sealed
from -communication with the interior of the
receptacle and being provided with an intake
opening and a discharge opening; means for

receiving water driven from the receptacle

by a rise of pressure therein, and an air valve

for controlling the flow or air into and out

of said receptacle.

7. An electrically operated water heater
comprising a receptacle for holding water,
spaced electrodes projecting downwardly into

- the rveceptacle and arranged so that an elec-
Ctrieal

current may flow therebetween through
the water, a coiled tube disposed in the re-
ceptacle and having its ends - projecting
through the wall thereof, means for receiving
water discharged from the receptacle by a
rise of pressure therein, and means for con-
trolling the flow of air into and out of the
receptacle.

8. An electrically operated heating device
comprising a receptacle for helding. water,
spaced electrodes projecting into the recep-
tacle and arranged: so that an electrical cur-

rent may flow therebetween through the

water, means for receiving water discharged
from the receptacle by a rise of pressure there-
in, and means for automatically controlling

the flow of air into and out of said receptacle.

9. An electrically operated heating device,
comprising a receptacle for holding: water,
electredes projecting into the receptacle, an
expansion tank disposed above the receptacle,
a tube extending from the upper portion of
the receptacle through the expansion tank
whereby air may flow into and out of said
receptacle, an air valve for controlling the
flow of air through said tube, means carried

by the tube for

1,698,182

holding the receptacle and
the, expansion tank in.spaced relation, and
a second tube extending between the recep-
tacle. and the expansion tank and communi-

-cating with each of them. v

-+ 10. Anelectrically operated heating device,
comprising a receptacle for holding water,

electredes projecting into the receptacle; an |

-expansion tank disposed above the receptacle,
a tube extending from the upper portion of

- the receptacle through the expansion tank
whereby air may. flow into and out of: said
receptacle, an air valve for controlling the
flow of air through said tube, means carried

- by the tube for holding the receptacle and the
expansion tank in spaced relation, a second
tube extending between the receptacle and the
expansiontank and communicating with.each
of them, and tubular means disposed in said
receptacle whereby water may be heated
through an exchange of heat with .the water
in.the receptacle, said tubular means being
seated from communication with the interior
of the receptacle and being provided with a
discharge opening and .an intake opening
outside of the receptacle.

11. The combination with a tank for hold-
ing liguid, of a receptacle for holding water,
spaced. electrodes projecting into the recep-

‘tacle and arranged so that an electrical cur-
rent may flow therebetween through the
water, tubular means disposed in the recep-
tacle whereby liquid may be heated through
an exchange of heat with the water in the
receptacle, said tubular means being sealed

- from communication with the interior of the
-receptacle, means for receiving water dis-
charged from the receptacle by a rise of pres-
sure therein; and means connecting said tubu-
lar means with the tank to obtain a circula-
tion of liquid therethrough by a thermo-
siphon action. :

-12. In an electrically operated water heater
comprising a heat insulating casing, the com-
bination of a receptacle disposed within said
casing for holding water, spaced electrodes
projecting downwardly .into 'the receptacle
and arranged so that an electric current may
flow therebetween through the water, means
for suspending said electrodes into said recep-
tacle, means associated sith.said last-named
means for conducting air into and out of said
receptacle and controlling the flow thereof, a
coiled tube disposed in the receptacle and hav-
ing its ends projecting throngh the wall there-
of, and means within said casing for receiv-
ing water discharged from the receptacle by
a rise of.pressure therein. -

13. . An electrically operated water heater
comprising a receptacle for holding  water,
spaced electrodes ' projecting downwardly
into the receptacle and arranged so that an
electric - current .may flow therebetween
through the water. a coiled tube disposed in
the receptacle and having its ends projecting
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through the wall thereof, ‘means for receiv-
ing water discharged from the receptacle by

a rise of pressure therein, and heat actuated -
means for controlling the flow of air into and

out of the receptacle.
14. Tn an electrically operated water heater
comprising a heat insulating casing, the com-

bination of a receptacle disposed within said

10

15

casing for holding water, spaced electrodes
projecting downwardly into the receptacle
and arranged so that an electric current may
flow therebetween through the water, means
for suspending said electrodes into said re-
ceptacle, means associated with said last-
named means for conducting air into and out

5

“of said receptacle, heat actuated means for

controlling the flow of air into and out of
said receptacle, a coiled tube disposed in the
receptacle and having- its ends projecting
through the wall thereof, a second receptacle
disposed within said casing above said first-
mentioned receptacle for receiving water dis-
charged from gaid first receptacle by a rise of
pressure therein, and means for conducting
water from said first receptacle to the second
receptacle. o

In testimony whereof, I have hereunto
signed my name.

" RICHMOND ROCHESTER, Jr.

20



