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"UNITED STATES

PaTeENnT OFFICE,

HARRY M. HILL, OF ST. LOUIS, MISSOURI.

ELECTRICAL WATER-HEATER.

SPECIFICATION forming part of Letters Patent No. 678,314, dated July 9,1901.

Application filed J'uly 2,1900, Serial No. 22,339,

To all whom it may concerwn:

Be it known that I, HARRY M. HiL1, a citi-
zen of the United States, residing at the city
of St. Louis, State of Missouri, have invented
a certain new and useful Improvement in
Electrical Water-IHeaters,of which the follow-
ingisafull, clear, and exact description, such
aswillenable others skilled in the art to which
it appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, forming part of this specification, in
which—

Figure 1 is a vertical sectional view of my
improved water-heater. Fig. 2 is a top plan
view of the spigot, showing the manner of
making and breaking the eleetric circuit
through the heater. Fig. 3is an enlarged de-
tail view illustrating the zigzag passage for
the water being heated and Fig. 4 is a verti-
cal sectional view of a modxﬁed form of heat-
ing apparatus.

This invention relates to a new and usefal
improvement in electrical water-heaters, the
object being to provide a device of the chat-
acter described which is designed to be ar-
ranged in the water-pipe and in juxtaposition
to a spigot, the manipulation of the handle of
said spigot in one direction sending a current
of electricity through the heater, so that hot
water may be obtained, while turning the
handle in the opposite direction will resultin
cold water issuing from the spigot.

With this object in view the invention con-

sists in the construction, arrangement, and
combination of the several parts, all as will
hereinafter be described and afterward pomt-
ed out in the claims.

Inthe drawings, lindicates the supply-pipe
for the water, to Whieh is secured in any suit-
able manner a casting 2, which casting may
betermed the ‘‘base” of the heater. Thiscast-
ing is preferably provided with a pipe 3 in
communication with thesupply-pipe,said pipe
3 extending up into the core of the heater, as
shown. A spider-frame in the form of aring
4, supported by suitable webs orspokes, is ar-
ranged in the casting 2 for supporting the core
5 of the heater. This core is p10v1ded with
a central bore opening into the bottom of the

base-casting, while the top thereof is closed. |

The pipe 3 terminates short of the top of the
core, a space being left around said pipe 3,

(No model))

whereby water dischar ged from pipe 3 will
pass downwardly msuie the core and into the
chamberof the base-casting, whence it passes
upwardly between the centml core and the
hollow eylinder, the heated water escaping
through the top of the outer cylinder.

“The core 5 and its inclosing hollow cylin-
deris preferably made of carbon pressed into
shape, the two (the inner core and its inclos-
ing cylinder) forming eleetrodes of an electric
cireuit. )

The periphery of core 5is preferably formed
with spiral grooves in the shape of screw-
threads, the faces of said threads being cov-
ered by some suitable fabric, (mdwated at 6,)
which is prefembly plessed into shape When
the core is being formed, a wire or cord 7 be-

ing wound around inthe bottom of the grooves
to hold the cloth or fabric in its deswned po-
sition. The object in facing the carbon core
or electrode with cloth or fabric is to prevent
the disintegrated carbon from passing ouf
through the spigot with the running water,
in addition to which the presence of the fab-
ricenables the core being molded much easier,
and when molded it will hold its shape better
than where the sharp corners of the green
carbon are exposed. The wire or cord at the
base of the threads holds the fabric in posi-
tion, and thus assists in preserving the shape
of the core. The coreshown in the accompa-
nying drawingsis formed withasinglethread;
but it is obvious that a double thread may be
formed on its face, and, further, that these
threads may be iuherrupted or the projections
shaped as desired. The purpose of. these
threads, as will presently be seen, is to cause
the water passing through the heater to travel

in other than a straight path, and this, as will

be obvious, can be accomplished in various

ways, the formation of the thread, male and
female, in the core and encircling cyhnder be-
ing a convenient and adv%ntaﬂeous way of
domg this. -~

8 indicates a cylinder, preferably in the
form of ashort section of pipe,which is thread-
ed into the. base-casting 2 and whose top is
closed by a cap 9, thleaded thereon. This

eylinder $ carries the encireling electrode 10,

which eleetrode is insulated from its supporb
for well-understood reasons. I willalsostate

here that the core 5 is insulated from its sup-
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port where it is desired te use a metallic re-
turn-wire; but where the circuit is grounded
core 5 may be in electrical connection with
the water-supply pipe 1, which is usually
grounded. The electrode 10 is preferably
formed with spiral grooves in its inner face,
said grooves producing substantially a female
thread, which, with the male thread on the
core 5 when the parts are assembled, forms
a zigzag path for the water. The inner face
of electrode 10 is covered with fabric 11 for
the same purpose as that attributed to the
fabric 6 on the core 5; but instead of having
asupporting wire or cord in the grooves in
electrode 10 I prefer to introduce an angle-
support 12, which conforms to the shape of
the bottom of the groove.

In the manufacture of electrode 10 a man-
drel is preferably employed, which mandrel
is grooved, as desired, and on the tops of the
threads on the mandrel the supporting-angle
12 is arranged, a roller having a V-shaped
groove being employed for this purpose.
After the supporting - angle is arranged in
position, fabric in the form of a cylinder and
of the proper length is introduced over the
mandrel and the green or wet carbon placed
in position, pressing the fabricin place in the
grooves, after which pressure is applied, the
mandrel removed, and the electrode dried.

The core 5 preferably terminates short of
the cap-piece 9, forming a chamber in the
upper end of the heater, from which leads a
discharge-pipe 13, said discharge-pipe having
a spigot 14 secured thereto. This spigot may
be of the usual type, but is preferably so con-
structed that when the operating-handle is
turned in either direction the spigot will be
opened to permit the passage of water there-
through. By having such a spigot I am en-
abled torun cold water through the apparatus
when the spigot is turned in one direction,
and when the spigot is turned in the opposite
direction the circuit is completed and the
electrodes energized, whereby the water pass-
ing through the apparatus will be heated be-
fore it issues from the spigot.

15 indicates an insulation-block secured to
the operating-handle of the spigot, which
block earries a contact making and breaking
plate 16. 17 indicates a clamp secured to the
block and carrying an insulation-block 18,
upon which are mounted contact points or
terminals 19 and 20. Trom these terminals
wires 21 and 22 lead to the core 5 and elec-
trode 10, respectively.

Referringto Fig. 2, it will be seen that when
the operating-handle of the spigot is turned
in the direction of the arrow A the electrie
eircuit will not be completed and the water
passing through the apparatus will not be
heated. However, when the operating-han-
dle is turned in the direction of the arrow B
plate 16 electrically connects the terminals
19 and 20 and establishes the circuit through
the heater, so that the water passing there-
through will be heated.

678,314

From the above it will be seen that water
from pipe 1 will pass through pipe 3 and con-
tact with the core 5 ator nearits top. If the
current is on, this core will be heated to some
extent,and asthe entering water passes down-
wardly throughout the length of the core it
will become heated to some degree, this in-
itial heating of the water being advantageous
and not interfering with the operation of the
apparatus in any way. As the water leaves
the chamberin the core 5 it passes through the
base-casting and thence travels upwardly in
a zigzag path between the electrodes 5 and
10. As an electrie current, say, of one hun-
dred and ten volts will destroy all animal and
vegetable matter in water to a large extent
the zigzag path which the water being treated
is compelled to travel is advantageons in that
it tends to precipitate any foreign matter in
the water in the grooves of either the core &
or the encircling electrode 10. This precipi-
tation is due to the formation of eddies in the
bases of the grooves, which eddies retain the
precipitated matter and prevent its escape
through the spigot. The water passing up-
wardly through the zigzag path formed by
the threads will also be given a whirling mo-
tion, so that when it reaches the chamber in
the top of the heater centrifugal action will
assist in ridding the water of such foreign
particles which are affected thereby. Tho
discharge-pipe 13 is therefore led from the
center of this chamber, and in area this pipe
is considerably less than the inlet-pipe 1. I
prefertohave the discharge-pipe smaller, for
the reason that the water is not only under
pressurein the apparatus, but is compelled to
move slowly. In fact, depending upon the
size of the apparatus, the water can be held
therein so long as to be treated alinost in a
static condition. I prefer, however, that the
water be in motion while being treated in
order that it may be deprived as far as pos-
sible of its impurities.

In Fig. 4 I have shown a modified form of
heating apparatus wherein the water or other
liguid to be heated entirely surrounds the
electrodes. In thisconstruction 1° indicates
the iulet-pipe, and 2* the base-casting, which
supports a solid spider-frame 4%, preferably
having a conical extension 4% on its upper
face. The inner core 5* is in the form of an
open-ended cylinder and is suspended from
the cap-piece 9%, from which leads the dis-
charge-pipe 13*. The electrode 10° is sup-
ported by the frame 4*, asshown,while the cas-
ing 8* provides a space around the electrode
10* for the passage of the water. These va-
rious parts are preferably conceutrically ar-
ranged, and the electrodes are provided with
the spiral grooves or channels, as before de-
scribed.

In operation the water entering through
the inlet-pipe passes upwardly between the
outer inclosing shell and the electrode 10,
this water absorbing the heatfrom said elec-
trode, and thus preventing direct radiation
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of heat therefrom to the exterior. The wa-
ter then passes downwardly between the elee-
trodes, being given a spiral or whirling mo-
tion, so that centrifugal action tends to re-
lieve it of foreign particles susceptible of
such action, the pitch of the thread tending
to carry said foreign particles down to the
bottom. The conieal projection 4° serves to
prevent foreign particles being drawn up
through the electrode 5*. 'The water thus
being relieved of its foreign particles passes
upwardly through the central core in sub-
stantially a clarified state.

I do not in this application claim the elec-
trodes shown and described,as the same form
the subject-matter of a divisional applica-
tion filed by me on or about October 25, 1900,
serially numbered 34,298,

I am aware that minor changes in the ar-
rangement, construetion, and combination of
the several parts of my device can be made
and substituted for those herein shown and
described without in the least departing from
the nature and principle of my invention.

Having thus deseribed my invention, what
I claim, and desire to secure by Letters Pat-
ent, is—

1. In an electric heater, the combination
with an inclosing shell, of heads arranged at
each end thereof, inlet and discharge pipes
connected to said heads, and electrodes ar-
ranged within the casing, a space being pro-
vided between said electrodes for thepassage
of the water; substantially as described.

2. In an electric heater, the combination
with an. inclosing shell, of heads arranged
thereon, inlet and discharge pipes connected
to said heads, and electrodes mounted in the
opposite heads respectively, one of said elec-
trodes being in the form of a hollow cylin-
der, and the other of said electrodes beingin
the form of a core fitting within said cylin-
der and providing a space between its pe-
riphery and the inner wall of said cylinder
for the passage of liquid; substantially as
described. ,

3. In an electric heater, the combination
with an inclosing shell, of heads arranged
thereon, and concentric electrodes suitably
spaced apart and arranged within said shell,
whereby the water to be heated passes verti-
cally along the innerand outerfaces of one of
said electrodes; substantially as deseribed.

4. In an electric heater, the combination
with a suitable casing, of a cylindrical elec-
trode, and an electrode in the form of a core
introduced within the eylindrieal electrode so
as to form a space for the passage of water
between said electrode; theinclosed electrode
being wholly submerged in the liquid being
heated; substantially as described.

5. In an electric heater, the combination
with an inclosing shell, of a base-casting car-
rying a spider-frame, an electrode supported
by said frame, an inlet-pipe connected to said
base-casting, a cap arranged upon the upper
end of the inclosing shell, and a discharge-

pipe connected to sald cap; substantially as
described. ' i .

6. In an electric heater, the combination
with two electrodes arranged in juxtaposition
to each other, one of said electrodes being in
the form of a hollow eylinder, and the other
of said electrodes being in the form of a core
arranged within the hollow eylindrical elec-
trode, and means on the contiguouns faces of
said electrodes for causing the liquid passing
between them to travel other than a straight
path; substantially as described.

7. In an electric heater, the combination
with two electrodes arranged in juxtaposition
to each other, so as to provide a space for the
passage of liquid between them, and recesses
or pockets formed in the contiguous faces of
said electrodes for developing eddies in the
passing liquid for arresting foreign matter;
substantially as deseribed.

8. An electric heater having electrodes ar-
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ranged in juxtaposition to each other for pro- -

viding a space for the passage of liquid be-
tween them, the contiguous faces of said elec-
trodes being grooved to form a zigzag path for
the liquid; substantially as described.

9. In an electric heater, the combination
with two concentrically-arranged electrodes,
and means on the contiguous faces of said
electrodes for imparting a circular motion to
the passingliquid ; substantially as deseribed.

10. In an electric heater, the combination
with two concentrically-arranged electrodes,
the contiguous faces thereof being formed
with spiral grooves, said grooves being stag-
gered to provide a circular zigzag path for the
passing liquid; substantially as described.

11. In an electric heater, the combination

arranged electrodes therein, the contigunous
faces of said electrodes being provided with
means for imparting a circular motion to the
liquid-passing between them, and chambers
forecollecting the foreign matter precipitated;
substantially as desecribed.

12. In an electric heater, the combination
with an inclosing shell, of & base-casting pro-
vided with a spider-frame having a conical
upper face, an electrode 10* spaced from said
inclosing shell to provide a passage for the
water, said electrode being mounted upon
said spider-frame, an inlet-pipe leading into
said base-casting, a cap-piece arranged upon
the upper end of the inelosing shell, a hollow
electrode in the form of a core 5* suspended
fromsaid cap-piece within the first-mentioned
electrode, and a discharge-pipe leading from
the upper end of the hollow core electrode;
substantially as described.

In testimony whereof I hereunto affix my
signature, in the presence of two witnesses,
this 28th day of June, 1900.

TARRY M. BILL.

Witnesses:
Wu. H. Scorr,
A. 8. GRAY.
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