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To all whom it may concern: 
Be it known that we, HENRI G. LEvy and 

{{Fort E. N. BLANCIARD, citizens of the United 
States, residing in the city and county of 
San Francisco and State of California, have 
invented new and useful Improvements in 
Electric Water-eaters, of which the fol &lowing is a specification. 
{}r in vention relates to electrical heating 

aliances, and pertains especially to a 
water-heater, for use by dentists and others. 
its object is to provide a simple, neat, coin 
pact, 'actical water-heater of few parts, 
occupying a small amount of space, and in 
which the beating-element is so arranged 
that, provision is nade for the expansion and 
(: traction of this heating element without 
ally loss of heat, or disal'rangement of parts 
(due to expansion and contraction; and to ill 
stre the best possible contact for the rapid 
transmission of heat fri ji the heating ele 
!!ent of the body of the ?latil to be heated, 
it i? at the same time affording means to pre 
veli. i.e. over-feating or burning out of the 
leating element. It also provides a device 
which will have means for facilitating the 
quick heating of a small quantity of water 
in a col}} paratively large vessel, and maili 
taining the more highly. heated part of the 
water separate from the rest so that a con 
tinuous supply of hot water may be drawn. 
The invention consists of the parts, and 

the construction and combination of parts, 
as hereinafter more fully described and 
clained, having reference to the accompany ing drawings, in which 

Figure 1 is a vertical section. Fig. 2 is a 
plan view partly broken away, of the heat 
ing eleinent. Fig. 3 is a section of same. 

in the practical embodiment of the inven 
tiot we eploy a leating element, repre 
selled :lore particularly in Figs. 2 and 3. 
This heating element comprises essentially a 
heating coil A wound in the form of a flat, 
'spira, and with the various turns of the co 
suitably insulated from each other by ap 
propriate means, as an asbestos string 2. 
This goii is laid between two sheets of mic: 3. c.' other suitable thin material which will 
afford suitable electrical insulation, but 
which will lot be too much of a detriment 
for the transmission of heat from the coil to 
the vessel to which the heating element is 
applied. These backing insulating sheets 3, 

The receptacle 7 has a draw off cock 17, 

drawn. 

with the intervening coil A and insulating 
strip 2, are suitably secured or held together 
by a suitable bonding material, as shellac, 
and the terminals 5-6 of the coil are 
brought out through suitable perforations in 
one of the insulating sheets 3. , 
The heating coil A may be wound to ob. 

tain various peripheral shapes; the essential 
feature however being that the coil lies in a 
horizontal plane, and with its insulation con 
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stitutes a thin flat sheet-like device; the 65 
thickness of this element varying of course 
with the size of the heating wire employed. : 
An element suitable for heating vessels con 
taining from one to two gallons of water would not ordinarily be over one-thirty-sec 
ond of an inch in thickness. 

In Fig. 1, we have shown a convenient 
nethod of applying a heating element for 
water-heater, in which 7 represents a base 
('asting inclosing a hot water chamber 8, 
and at the top of which casting is detach 
ably secured a glass bowl or reservoir 9, the 
bowl being secured to the casting by suitable. 
means, as the gland ring 10. A tight joint 
is made by means of a rubber gasket 11. 
The under side of the bottom of the casting 
7 is carefully machined to provide a smooth, 
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flat surface and chamber suitable to receive the heating element represented by the coil 
A, and its insulating backings 3. Against 85 
the under side of the element is placed a 
layer of asbestos 12, or other suitable insu 
lating material, and against the layer is 
placed a metal plate 13, and the parts are 
all held to the casting by suitable means. 
The terminal wires 5 and 6 of the coil are 
brought out through the insulation 12 and 
plate 13, and connected to binding-posts 15 
to which the line wires 16 are attached. 

and an internal flange 18, carefully ma 
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chined, on which loosely rests an inverted 
conical valve partition 19; this valve 19 hav 
ing an opening 20 at its apex, for a down 
ward, circulation of the cold water above. 100 
The space 8 between the valve and the wall 
of the receptacle 7 forms a hot water cham 
ber, front which the hot water is first with 
In practice, the parts being assembled in 

the manner described and shown, and the 105 
heater filled with water, a current is turned: 
on and the heat from the coil radiates   



through the thin tipper mica partitions 18, 

as the hot water reaches the boiling point, 
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and the metal bottom of the receptacle 7 
to heat the latter and heat the water in the 
hot water chamber 8. When the bottom of 
the receptacle becomes heated, the hot water 
rises to the top of chamber 8, and starts 
a circulation within said chamber. As soon 
both the steam and hot water rise into the 
reservoir 9 and around the peripheral Sup 
porting flange of the valve 19, the latter. 
resting loose on the flange 18. Almost as 
soon as the heat is turned on hot water may 
be withdrawn from the cock 17. . As Soon 
as the hot, water is drawn off from the 
chamber 8 through the cock 17, or circulates 
upward into the reservoir 9, a downward 
current of cold water passes through the 
opening in the apex of the inverted conical partition and replenishes the water so dis 
placed in the heating chamber 8. Thus it is 
seen that the part 19 performs the double 
function of a partition to inclose the hot 
water and separate it from the cold, and of 
a self-seating safety valve allowing for the 
escape of hot water and steam, when neces 
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sary, from the chamber 8. No part of the 
heating coil or the heating element is sub 
merged, and expansion and contraction of 
the coil may take place in a plane parallel to 
the bottom of the receptacle 7, without form 
ing, any air gap, therewith, or otherwise ill terfering with the transmission of the heat 
to the contained liquid. Also the parts are 
easily dismantled, so that the interior of the 
reservoir in the interior of the receptacle 
can be easily cleaned, there being no narrow 
water passages in which dirt can collect. 
Having thus described our invention, what 

we claim and desire to secure by Letters Patent is 
1. A heating unit comprising two sheets 

of insulated material the opposed surfaces 
of which are normally coated with a binder 

45 which will become active on the application. 
of heat thereto; and a winding of bare metal 
and insulating material between the sheets 
forming a flat insulated coil, said winding 
being united to the sheets to bind the several 

50 O arts and thereby form a substantially rigid 
heating element. 

2. Aheating unit comprising two opposed 
sheets of mica having their adjacent surfaces 
coated with a substance which fuses on the 
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application of heat thereto, and a fiat coil 
between said sheets. and in contact tihere 
with, said coil being formed of alternate 
windings of bare wire and asbestos, twine, and said coating serving as a binder for 
uniting the sheets to each other and to said 
coil. " , 

3. A heating unit connaising two sheets 
of insulating material and an interposed 
flat coil composed of a winding of bare wire 
and intermediate asbestos twine, and a shel 

thereby form a substantially rigi 
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lae coating on the inner surfaces of the 
sheets for uniting the sheets and winding to 
"each other when heat is applied thereto. . . 

4. The combination with a water-contain ing receptacle provided with a flat-faced 
under surface, of a heating unit, compris 
ing two sheets of insulating material, the 
opposed surfaces of which aie.normally 
coated with a binder which will become active on the application of heat thereto, 
and a winding of bare metal and insulating 
mater'll between the sheets forming a flat 
the sheets to combine the several and 

heating 
element, the terminals of the wire extending 
outward from between the sheets, one of Said 
sheets lying against the said flat-faced sur 
face of the receptacle, a plate forming a base 
support for the other sheet, and fastenings for securing the base 
diate heating element. 

5. A water-heater co 
support and interme 

insulated coil, said winding being united to 
80 
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insisting of a reser-. 
voir, with a flat bottom, and one side of said: flat bottom having a recess, aheating coil 90 in said recess, and a loose fitting conically: 
inverted valve in the reservoir, the apex of the valve open and contiguous to said bot 
in the reservoir. tom, said valve forming a conical partition . . . . . 

6. In a water-heater, the combination of . 
a reservoir and an inverted, conical valve . . . 
and partition in said: reservoir, said valve having its apex open and arranged contigu 
ous to the bottom of said reservoir, and means for heating the latter. 
7. In a water-heater, the combination of 

100 

a reservoir, and an inverted conical valye, 
and partition in said reservoir, said valve. having its apex open and arranged contigu 
ous. to the bottom of said reservoir, and . 105 
means for heating the latter, said reservoir . 
having a draw-off.cock tapping the space 
on the under side of said partition. . . . . . ; 

8. In an electrical water-heater, a reser 
voir having a flat bottom, and an internal 
annular flange above its bottom, and a con 
ical inverted partition and valve having an 
annular base flange resting on the flange in 
said reservoir, the apex of said valve open 
and contiguous to the bottom of the reser 
voir, means for heating the latter, and a cocktapping the space on the under side of said partition. 
9. A water-heater comprising a reservoir 

botton having a recess, the bottom of 'said 
recess forming also the bottom of the reser 
voir, a flat coil of a naked wire in said recess 
and spaced sheets of mica inclosing the coil 
whereby the latter is insulated from the 
bottomy insulation on the outside of said : 
coil, means for holding the latter to the bot- . . . . 
tom, and the terminals of said coil extend ing out underneath said insulation; ... 

110. 

115. 

. . . . . . . . 120. having a flat botton, the under side of said 
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i0. A water-heatei comprising a reservoir to the bottom of the reservoir, and a cock 
having a flat bottom, the under side of said botton having a recess, the bottom of said 
recess forming also the bottom of the reser 

5 Ivoir, a flat coil in said recess and insulated 
from the bottom, insulation on the outside 
of said coil, means for holding the latter to 
the bottom, the terminals of said coil ex 

s: tending out underneath said insulation, and 
10 a loose fitting inverted hollow, conical par 

tition supported in the reservoir, with the . . . apex of said partition open and contiguous 

. 
3. 

partition. 

Witnesses: 

tapping this space on the under side of said 
In testimony whereof we have hereunto 

set our hands in presence of two subscribing 
witnesses. 

HENRI G. LEVY. - 
GEORGE N. BLANCIARI). 

CARLEs, A. PEN FIELD, 
IF. E. MAYNARD. 
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