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Specification of Letters Patent.

Patented Aug.12,1913.

Application filed September 18, 1912. Serial No. 720,955, - :

To all whom it may concern:

Be it known that I, Harry De WarLrace,
a citizen of the United States, residing at
Svracuse, in the county of Onondaga and
State of New York, have invented certain
new and useful Improvements in Electric
Water-Heaters, of which the following is a
specification. ,

This invention relates to improvements in
water heaters, designed for use in connec-

* tion with the heating of buildings and plants,
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as well as for heating water for baths, cook-
ing and the like. _ :

The object of the invention is to provide
a novel, simple, inexpensive and effective
water heater, wherein the heating agent is
electricity.

A further object is to provide a heater
of -the class, wherein a plurality of electric
coils are disposed in separate compartments
of ‘a common boiler, in such manner that
each coll is surrounded by water, and where-.
by any desired temperature may be pro-
duced, and. a steady and even heat may be
maintained with a small amount of eurrent,
and with a minimum of attention and care.
And a further object is to provide simple
means for controlling the electric current by
which the coils are heated, as well as for de-
termining the number of coils to be charged

‘with the current during the heating inter-
vals. - . '

The various features of the invention will.
be understood from the detailed descrip-
tion which follows, and by reference to the
accompanying drawings which form a part
of the specification, and in which—

Figure 1 is a side elevation of the boiler
or furnace in which the water is heated.
Fig. 2 is a central vertical section, substan-
tially on line 2—2 of Fig. 8; showing a num-
ber of compartments in the boiler, each of
which is provided with an electric coil, one of
the coils being in section. Fig. 3 isa front end
elevation; showing the arrangement of the
electrical connections; also showing the
means for controlling the electric current.
Ifig. 4 is.a vertical eross-section, taken on
line 4—4 of Fig. 2. Fig. 5 is a partial side
elevation and partial section of a modified
form of heater; showing the electric coils
dispused in integral metal pockets orsockets

- which prevent the water from reaching the
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coils. Fig. 6 is a partial front elevation and
partial section of the same. TFig. T is a hori-

zontal section, taken on.line 7—7 of Fig. 5.
Fig.81is an elevational view of another modi-
fied form of the heater; showing the boiler
and radiator combined; also showing a sin-
gle coil for heating the same. Fig. 9 is an
enlarged view partly in elevation and partly
in section; showing the construction and ar-
rangement of the inclosed coil illustrated in
Figs. 1, 2, 3 and 4. o

In the drawings, 2 represents what will be
designated as the boiler or furnace, which
contains the water to be heated, and which
may consist of any suitable material, but is
preferably made of cast iron, in'one part.
The boiler 2 may be made in any form, but
is preferably rectangular and upright, hav-
ing a front wall 3, rear wall 4, side walls 5,
a flaring bottom 6, and a top 7. The ‘water

to be heated enters the boiler through a

supply pipe 8, which pierces one of the sides
near the bottom, and thé heated water is car-
ried away from the boiler by means of ‘a
flow-pipe 9, which is threaded into the top
7. Pipes 8 and 9 may connect with the usual
radiators (not shown) for heating the build-
ing, or the hot water may be supplied to
baths, or used for any other purpose. In
its preferred form, the boiler 2 is subdivided
into a number of horizontal compartments
or chambers 10, which are separated by
floors or partitions 11, which are preferably
cast with the sides and ends, and each floor
is perforated centrally, as at 12, to allow
the water to circulate freely from the lower-
most to the uppermost chambers. By di-
viding the boiler into the long narrow com-
partments 10, a compardtively small body
of water is exposed to each of the heating
elements, which insures quicker and more
effective heating, and also aids the circula-
tion, as will be later explained.

13 represents a series of circular openings
formed in the front wall 3 of the boiler,
and these are arranged substantially in the
center of the chambers 10. /
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The heating of the water in the/ boiler 2 -

is accomplished by means of a series of
similar electric coils A, B, C, and D, one
of which is disposed horizontally in each of
the chambers 10. The coils are inserted
through the openings 13, and extend to
within a short distance of the rear wall 4.
The inner ends of thé coils are supported
by integral brackets 16 which are carried by
the rear wall, and the inner ends of the
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open coil (see dotted lines Fig. 9).

2

coils are held from disp]acerﬁent by means ! tions of the cyli'hderé 21 -and connect with’

of guards 17. The outer ends of the open-
ings 18 are counter-bored to rveceive pack-
ings 14, which are compressed for sealing
the joints between the coils and the front
of the boiler, by means of glands 18, which

. are perforated centrally to pass over the

coils. The glands are held in place by bolts
or screws 19, which. are threaded into the

thickened portion of the front wall 3. The

tightening up of the bolts 19 forces the

glands inwardly - against the packing 14,

and in this way the ceils are held tightly in
place, and at the same time the witer can-
not escape through the holes 13, as best seen
in Fig. 2. ‘
The heating coils A, B, C and D may be
constructed in any suitable manner, but I

‘prefer to employ coils which comprise a

high resistance wire, such as German silver,
which is first folded double so as to produce
two strands, as 20* and 20°. The wire after
being folded as described, is wound intqr z}zln

e
wire 20°—20° is then embedded in porce-
lain, glass or other insulating and refrac-
tory substance 21, by any suitable method.
The porcelain part 21 for a greater part of
its length is preferably tubular, having a
comparatively large bore 22, which is open
at the rear end of the coil, so that the water
may fill the said part. In order that the
water in the coils may circulate when heated,
each of the porcelain parts 21 is-provided
with an upwardly facing port or opening
23, which communicates with the bore 22
near its closed end. With this construction

and arrangement, the wire of the coil ‘is

suitably insulated, and at the same time the

insulation 21 comprises a highly refractory -

substance which readily conducts the heat.
The part 21 being hollow provides both an
inner and an outer heating surface com-
prising a comparatively large ‘area, which
renders the coils capable of readily and
quickly heating the water in the boiler, the
coils together with the insulation 21 may be
of any size but they are preferably three
or four inches in diameter, while the bore 22
is large enough to effect the free circulation
of the water. The insulated heating coils
for the entire length are submerged or im-

"~ mersed in the water of each compartment

e
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or chamber 10, and the water not only
surrounds the coils, but also fills the hollow
interiors of the armors 2i. By dispesing
the coils horizontally in the chambers 10,
the heat will rise the full length of the coils
and will raise the temperature of the com-
paratively small bodiés of water to its high-
est point more readily and quickly, and by
the use of less currentf, than if the coils
were disposed in any other manner. The
ends of the wires 20* and 20" extend from
the coil proper through the solid end por-

1,089,879

~binding-posts 25, which are mounted upon

| the outer exposed ends of the said cylinders. -
. The current for heating the coils A, B, C

and D may be supplied from any source,
~as from a dynamo or generator 26, from
which it is carried to the coils by means of
a' wire 27, which connects with the corre-

28 represents a wire which extends from
the generator 26 and connects with a lever

able base 31, upon ‘which is mounted a series
of arc-shaped contacts or fterminals 32, 33,
34 and 35. The said contacts are preferably
of different length, as shown, so that the
lever 29 may be swung and set in different

current from the corresponding: coils of the
heater. -From the controller the current

Fig. 3 illustrates the complete heater and
the current controlling device, in which the
lever 29 is shown .set in contact with the
terminal 32, for supplying the electric cur-

the controller lever 29 is set, as described,
the coil A receives the current and heats the
water in the lower chamber. As soon as the
temperature of the water begins to rise the
water will start to circulate through the
cylinder 21 of the coil A, and will pass out
of the port 28, thence upwardly through the
port 12 in the adjacent partitions, and
thence through the several chambers 10 until
it reaches the pipe 9. If the heat produced
by the coil A is not sufficient, the lever
29 may be swung downwardly until it con-
tacts with the segment or terminal 33, which
will charge the coil B and cause it to be
heated to the same extent as the coil A. In
practiee, when first starting the heater, the
lever 29 should be swung around to the posi-

troller, which will immediately charge the
four coils, which will produce the greatest
amount of heat. In a few minutes the water
in .the several compartments of the bailer
will become hot and begin to circulaté to
and through the other parts of the system.

the proper extent, the lever 29 may be swung
upwardly to the position ¢, b, or a, as the
case may be, for maintaining a uniform and
steady heat. I have found that where the

large body of water, as for instance, in the
boiler 2, in case the partitions 11 are re-

rents to be set up in the body of water, which
not only retard, but seriously interfere with
the proper circulation of the water to other
parts of the heating system.. By dividing

29 of a controller 30, which comprises a suit-

positions for engaging one or more of the-
contacts, for cutting-in and cutting-cut the -

passeés to the opposite binding-posts of the
coils by means of wires 32/, 33’, 34" and 35",

rent only to the lowermost coil A. When.
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sponding binding posts of the several coils.. ‘
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When the whole system has been heated to -

12
heating coils are inserted in a comparatively

moved, there is a tendency. for eddy-cur- -
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the boiler into several long narrow com-

partments, as 10, wherein a comparatively
small body of water is held, and then by
providing a heating coil which is disposed
horizontally in each chamber, T am able to
quickly heat the water to a high tempera-
ture. The body of water in each compart-
ment is teo small to permit of any eddy-
currents, and therefore the hot water vl
pass freely from each compartment by way
of the ports 12 in’the partitions 11, and
thence circulate throughout the entire 8ys-
tem. The water will then return at a lower
temperature by way of the pipe 8 into the
lowermost compartment 10. The flow or
circulation of the water will thereafter be
continuous, as long as the current is on one
or more of the coils 21.

In Figs. 5, 6 and 7 I have shown a modi-
fied form of the ‘heater, which comprises a
boiler 2° having a number of water com-
partments 10, which are separated by par-
titions 117, the said compartments communi-
cating with each other by means of ports
12’. The coils employed for heating the
water in the modified device consist of iron
or like oblong cores or plates 40, each of

- which is fitted at its inner end with a porce-
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lain or like insulating part 41. The outer
end of each coil is fitted with-a porcelain
head 42 which supports binding posts 43.
The heating coils proper consist of wires
44, one of which is wound around each core
40,.and the ends of the wire connect with
the binding post 43. Any suitable insulat-
ing material may be applied to the plates 40

before the wire is wound around them. 45

represents a horizentally arranged pocket or
cavity which is disposed centrally in each
of the chambers 10’, the walls of which are
preferably cast mtegra]ly with the front
and rear walls of the boiler. The only open-
ing in the pockets 45 occurs at the front end
of the boiler. The heating coils are ‘Insert-
ed in the open ends of the pockets 45, as
shown in Figs. 5, 6 and 7. The arrange-
ment of the pockets 45 is such that the wa-
ter contained in the compartments 10’ en-
tirely surrounds the pockets and coils, but
the water cannot reach the coils. The cur-
rent for heating the coils is supplied by
wires 46, 47, 48, 49 and 50, and the wires
are prefel ably connected up as shown in
Fig. 8. In this modified device, the heat
from the coils which are comparatively
broad, is imparted first to the thin walls of
the pockets 45, and then to the water sur-
rounding the pockets The coils may be
applied to and removed from the pockets at
will without disturbing or drawing off the
water.” In Fig. 8 T have shown still another
modified form of my heater, which*consists
of a tank or boiler 51, having but a single
compartment, which is intended to hold. wa-
ter, and which is arranged to receive a sin-

gle coil A’ like that shown in Figs. 2 and
9, which is held in place by a gland 18,
and which is supplied with current by wires
27" and 28’. 52 represents a series of hol-
low radiator sections or coils twhich are
mounted upon and communicate at their
lower end with the boiler 51.. The upper
ends of the tubes 52 are connected by means
of a pipe or a series of nipples 53, and 54
represents a downwardly extendmg portion
of the pipe 58 which connects with the rear
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end of the boiler 51. When the current is -

turned on to the coil A’ for heating the
water in the boiler 51, the water will circu-
late or flow upwardly through the radiator
sections 52, and from the said sections the
water will flow through the pipes 53 and
54 back into the boiler. In.case the water
becomes too hot or boils and produces steam,
the pressure may be reduced or relieved by
means of a blow-off valve ‘55 which is con-
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nected to one of the coils 52. The combined -

heater and radiator shown in Fig. 8 is port-
able and is intended’ especially for heating
a single room. The wires 27" and 28’ may
be.attached to a common electric socket for
obtaining the current for operating the
combined device.

My water heater is extremely simple and
practical, and when the coils A, B, C and D
are properly constructed and a,pplled the
requisite heat may be produced by the con-
sumption of a small amount of current.

Having thus described my invention,
what I claim as new and desire to secure by.
Letters Patent, is—

1. In a water heater, a boiler having a
number of superposed chambers connected
for the passage of water, each chamber hav-
ing an opening in one end a heating element
comprising a coil inserted through the open-
ing of each chamber and immersed in the
water carried by the chamber, a source of
current_for heating said coils, and means for
turning on and turning off the current.

2. A water heater, comprising an upright

‘boiler for contalmno water to- be heated,

said boiler having spaced openings ar-
ranged one above the other, an electric heat-
ing coil inserted in each opening and ex-
tending into and surrounded by the water
in the boiler, a source of current for heat-
ing said coils, means for sealing the open-
ings in the boiler and for holding the coils
in place, and means for insulating said coils
from the water in the boiler.

8. The combination with a boiler for con-
taining water to be heated, said boiler hav-
ihg a number of separate compartments, and

_said boiler having spaced openings in one

side leading to said compartments, of an
electric heating coil inserted through each
opening in the boiler and immersed in the
water of a compartment, means for insulat-
ing the wire of each coil from the water in
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the Dhoiler, and a source of electric current
for energizing said coils.

4. In a water heater, a boiler subdivided
horizentally for providing a plurality of
compartments adapted to be filled with wa-
ter and communicating with each other, an
electric coil inserted horizontally in each
compartment and surrounded by the water,
a pipe for supplying water at low tempera-
ture to the lowermost compartment, a pipe
for carrying away the hot water from the
uppermost compartment, and means for
supplying an electric .current to said coils.

5. The combination of a boiler having a
number of compartmerits arranged one above
the other, the adjacent compartments com-
municating for the passage of water, a heat-

.ing element immersed in the water of each

compartment, said heating elements com-
prising insulated electric coils, a source of
electric current for energizing said coils,and
means for energizing first the lowermostand
then the uppermost coils for varying the
heating of the water in the boiler.

6. An. electric water heater, comprising
an upright boiler divided into-a number of
compartments communicating with each
other, a pipe for supplying water to the low-
ermost compartment, a pipe for carrying

“the heated water away from the uppermost

compartment, a wire coil disposed horizon-
tally and adapted to heat the water in each
compartment, hollow cylindrical insulating
parts in which the wire coils are embedded,
said insulating parts being adapted to be
immersed in the water, and also to be filled
with water, each insulating part having one
open end, and having an upwardly facing
port near the other end for the passage of
the heated water, terminals for each. coil

" carried by each insnlating part disposed out--

side of the boiler, wires connecting said ter-
minals with a source of electric current, and
a device for.controlling"the electric current
supplied to the coils. ‘ ,

7. In a water heater, a boiler having a
plurality of water compartments arranged
one above and communicating with each
other, each compartment having an opening
in one end, a series of insulated coils Insert-
ed through the openings in the compart-
ments and projecting horizontally into the

-water, the said- coils being hollow for per-

mitting a portion of the water to be heat-
ed 'within the coils, binding posts mounted
on the outer end of each coil, and a series
of wires connecting the coils.with a source
of electric current for heating the coils.

8. In an electric water heater, a boiler

subdi7ided into a number of similar com-
partments arranged one above the other each

throigh one end of the boiler, said heatin

1,089,870

communicating with the other, and each
having an opening in one end, a wire coil
for each compartment, each coil comprising
a single wire folded double and wound so
as to bring the ends outside of the boiler,
an insulating material formed into a - tube

having walls of a thickness suitable for em--

bedding the wires of the coils, for prevent-
ing the coils from contacting with the water,
a bracket for supporting one end of each
coil, and a gland for supporting the oppo-
site gnd of each eoil,

9. In a water heater, the combination with
a boiler having a number of compartments
arranged one above the other and communi-

cating with each other, of an electric coil.

disposed horizontally in each compartment;
said coils being inserted through openings
in the corresponding ends of said compart-
ments, a refractory insulating substance for
inclosing the coils so as to prevent their con-
tacting with the water, and means compris-
ing a packing and a gland for sealing the
opening in each compartment and also for
holding the coils in place.

10. In a water heater, a boiler divided
into a number of compartments arranged
one above the other, the adjacent compart-

-ments communicating by means of a port,

and each of said compartments having an
opening in one end, a series of coils for heat-
ing the water, one coil disposed in each com-
partment and immersed in the water, a tubu-
Iar insulating part in which each coil is
embedded, each Insulating part having an
upwardly facing port for the circulation of
the water, which is heated within the coil,
a packing for sealing the opening in the end

‘of each compartment, and a gland surround-

ing each insulating part and adapted to
compress the packing for holding the coil
in place. _

11. The combination of a boiler divided
into a number of compartments arranged one
above the other and communicating for the
circulation of the water from the lowermost
to the uppermost compartments, a heating
element disposed in and adapted to heat the
water in each of said compartments, said
heating elements being inserted horizontally

elements comprising coils of wire embedde

. in an insulating material, and brackets, car-

ried by the opposite end of the boiler for
supporting one end of said heating elements,

In testimony whereof I affix my signature -

in presence of two witnesses.
HARRY DE WALLACE.
Witnesses: _ '
E. G. Burg,
BE. C. WricaT.
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