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7o all whom it may concern:
Be it known that I, JusTin Kay TovEs, a
citizen of the United States, and a resident
of the city and county of San Francisco
and State of California, have invented a
certain new and useful Water-Heater, of
which the following is a specification.

The invention relates to water heaters and
particularly to that type of heater generally
known as an instantaneous water heater.

An object of the invention is to provide
a water heater having an increased effi-
ciency, both in the burning of the fuel and
the transfer of heat to the water. o

Another object of the invention is ‘to
provide a water heater in which the gases
of combustion and the water are in thermal
contact with each other for relatively long
times and in which the water travels in the
opposite direction to the gases, so that the
temperature of the exhaust gases is substan-
tially the same as that of the inflowing cold
water.

Another object.of the invention is to pro-

vide a heater in which the gases of combus-

- tion and the water are in thermal communi-

30

3§

40

45

cation over a large area, thereby facilitating
the transfer of heat. ' \
Another object of the invention is to pro-
vide a gas burner of the blower type Wﬁich
causes a combustion of the fuel at a much

higher temperature than the familiar Bun-

sen burners. ‘

A further object of the invention is to
provide means for producing a rapid flow
of the gases of combustion through the
heater. -

The invention possesses other advanta-
geous features, some of which, with the fore-
going, will be set forth at length in the fol-
lowing description, where I shall outline in
full, that form of the invention which I
have selected for illustration in the draw-
ings accompanying and forming part of the
present. specification. In said drawings I
have shown one specific form of my generic
invention, but it is to be understood that I

- do not limit myself to such form, since the
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invention, as expressed in the claims, may
be.embodied in a plurality of forms.
Referring to said drawings:
Figure 1 is a vertical section of the water
heater of my invention, parts thereof being

- broken away to show the construction.

55

Fig. 2 is a vertical section of the lower

%q,rt ](.)f the heater taken at right angles to
1g. 1. . . . :

Fig. 3 is an elevation of the electric con-
trol switch. o

Fig. 4 is a detail of the tumbler switch.

In the heater of my invention, the water
travels in one or more broad, thin streams
in thermal contact with the heat-carrying
madium, which medium also travels in a
long stream, so that it is in thermal contact
with the water for a relatively long period.
The heat-carrying medium travels through
the heater in the opposite direction to the
water, the cold water inlet being thermally
adjacent the discharge of the gases of com-
bustion, so that, in their travel through the
heater, the gases are passed continuously
into thermal contact with cooler water,
thereby insuring a low temperature of the
exhaust gases. The temperature of the ex-
haust gases is substantially the same as the
temperature of the inflowing water. The
water is gradually heated .as it passes
through the heater, the point of highest
temperature of the exhaust gases being ther-
mally adjacent the hot water outlet. By
causing both the water and the gases to
travel in thin streams in thermal contact
over relatively long distances, the transfer
of heat is greatly facilitated, producing a
very efficient heater. -

The heater of my invention comprises a
heat-insulating outer shell, preferably com-
posed of a double-walled shell, the walls
2—3 of which are spaced apart to inclose,
a dead ‘air space of thermal insulating ma-
terial. The outer shell is preferably cylin-
drical, merging into a dome 4 at the top.
The lower ends of the walls are suitably se-
cured to the base ring 5, which is provided
on its inner face with an annular groove
or passage 6. Arranged within the outer
shell, and spaced closely to the inner wall 3
thereof, is an inner shell 7, which extends
parallel to the inner wall 8 and has a dome-
like top portion paralleling the dome of the
outer shell. The space 8 between the wall
3 and the shell 7 is the water space and
said space is divided into a plurality of
spirally-arranged water passages 12, extend-
ing from the bottom to the top of the cylin-
drical portion of the shell 7.” These ‘spiral
passages are formed by providing beads or-
corrugations 18 on the shell 7, which con-
tact with the wall 3. Water passing
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through the water space is caused to travel
seversﬁ times around the shell in a thin

stream, which conditions are inducive to an
efficient transfer of heat. These spiral pas-

- sages open at the bottom into the annular

passage 6 in the base ring 5, which consti-
tutes the water inlet chamber, the water be-
ing introduced thereto through the pipe 14,
The water after passing upward through the
thin spiral passages, enters the narrow,
dome-like chamber 15 at the top of the shell,
whence it passes through the discharge pipe
16, which may lead to any places where it is
desired to draw off hot water and is there
provided with the customary faucets.

The space within the dome of the shell 7

- is the combustion chamber and the burner
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17 is arranged in this chamber and the hot
gases of combustion from the burner strike
the under side of the dome. “

Means are provided for passing the hot
gases of combustion in long and intimate
contact with the shell 7 before they dis-
charge from the heater. Arranged within
and spaced from the shell 7, is a shell 18,
forming between the shells 7 and 18 a cham-
ber 19, which opens at its upper end into the
combustion chamber. The gases of combus-
tion from the combustion chamber pass
down through the chamber 19, in thermal
communication with the water in the water
space and are caused to travel in a long path
by a spirally-arranged plate 21, which con-
sists preferably of an angle iron bent into
spiral form and secured to the shell 18. The
web of the angle iron extends into contact
with the shell 7, thereby forming a long de-
scending spiral passage for the gases of
combustion. At the lower end, the spiral
gas passage is connected by the conduit 22
with the intake side of the exhaust fan 23,
which discharges into a suitable flue or
other outlet. The gases of combustion are,
therefore, drawn through the heater in a
long thin path, in intimate contact with the
water. The shell 18 is open at the top and
bottom, so that the necessary air to complete
the combustion of the fuel may readily pass
into the combustion chamber. -

The burner 17, in this instance illustrated
as a gas burner, is arranged within the shell
18 and at the upper portion thereof, so that
the zone of highest temperature occurs im-
mediately below and in direct thermal con-
tact with the water chamber 13, which oc-
curs directly above the crown of the fire
shell 17. The burner is a multiple blow-
torch which produces a maximum of con-
centrated heat, which is distributed over the
entire surface of the inner crown and is then
drawn spirally downward through -the
spiral fire chamber. The interior of the

burner casing 17 is divided into two cham- -

bers by the wall 24. Gas under normal pres-
sure is introduced into the upper chamber
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through the pipe 25 and air under pressure
is introduced into the lower chamber
through the pipe 26 which is connected to
the blower 27. Communicating with the up-
per chamber are a plurality of gas nozzles
98 and arranged in each gas nozzle is an air
nozzle 29 communicating with the air cham-
ber. This arrangement produces a blow-
torch burner which causes the combustion of
the gas at a high temperature. The ordi-
nary gas burner of the Bunsen type pro-
duces a temperature of approximately 900°
Fahrenheit, whereas the burner of my in-
vention produces a temperature in excess of
2100° Fahrenheit without increasing the gas
supply over that of the Bunsen type. The
gas at the burner is ignited by the spark
plug 81 preferably arranged on the burner.

The exhaust fan and the air blower are
preferably mounted side-by-side on the
shaft of the electric motor 32 and means are
provided for closing the motor circuit when
a faucet is opened to draw off hot water.
Arranged in the water inlet pipe 14, is a
pivoted vane 33 which is subjected to the di-
rect velocity of the water, so that the posi-
tion of the vane is varied with variations in
the velocity of the water. Connected to the

shaft 34 of the vane, on the outside of the -

pipe, is a rheostat arm or switch 35 which is
moved in time with the vane to open and
close the circuit of the motor. A spring 36
attached to the rheostat arm returns the
arm to the open circuit position when the
flow of water ceases. I prefer to employ a
rheostat instead of a switch, so that the

speed of the motor may be varied in accord- -

ance with the rate at which water is being
drawn from the heater. :

The amount of gas flowing to the burner
is also controlled by the speed of the motor.
Secured to the motor shaft is a centrifugal
governor 37, the movable collar 38 of which
is connected to a needle valve 39 in the gas
lead by the lever 41, so that the opening of
the valve is dependent upon the speed of
the motor and consequently upon the rate
of water flow through the heater. ' :

The spark plug 1s arranged in parallel
with the motor, so that as soon as the motor
circuit is closed, ignition sparks are pro-
duced. In order to conserve the use of elec-
tricity, means are provided for opening the
spark circuit as soon as or shortly after the
burner is ignited. Arranged in the spark
circuit is a delayed circuit breaker in the
form of a tumbler switch 42 which is con-
nected to the lever 41 by the link 43, so that
the tumbler is moved as the motor starts.
The tumbler switch is provided with twe
chambers 44—45 connected by a narrow neck
46 and one of the chambers is partly filled
with mercury. Extending into said chamber
adjacent the neck are two terminals 47—48
in the spark circuit. Normally the spark
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~ circuit is open at these terminals, but when

the tumbler is moved by the governor, the

 mercury flows into contact with the ter-

10

15

20

26

minals and closes the circuit. Simulta-
neously the mercury passes slowly through
the narrow neck into the other chamber and
when all of the mercury has passed through,
the circuit is opened. In practice, the spark
circuit is closed for approximately twenty
seconds after the water is turned on to in-
sure the ignition of the gas. When the
water is turned off, the motor stops, the gas

supply is closed and the tumbler switch is.

rocked back to its initial ﬁosition, causing
the mercury to flow back through the neck.
I claim:. '
1. A water heater including two closely
spaced shells inclosing a chamber through
which the water to be heated passes, the
inner shell forming a combustion chamber,
a burner in said combustion chamber ad-
jacent the upper end thereof, a third shell
arranged within the inner shell and form-

ing a heating chamber communicating with

the combustion chamber, means dividing the
heating chamber into a spiral passage for
the products of combustion and mieans for
flowing the products of combustion through
said passageway. ' '

30 2. A water heater including two closely
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spaced shells inclosing a chamber through
which the water to be heated passes, the

‘inner shell forming a combustion chamber,

a burner in the upper part of said com-
bustion chamber, a third shell arranged
within the inner shell and forming a heating
chamber communicating with the combus-
tion chamber, means dividing the heating
chamber into a spiral passage for the

products of combustion and an exhaust fan .

connected to the discharge end of said pas-
sage. .

3. A water heater including two closelZ

spaced shells inclosing a_chamber throug

which the water to be heated passes, the
inper shell forming a combustion chamber, a
burner in the upper part of said combustion
chamber, a third shell arranged within' the
inner shell and forming a heating chamber
communicating with the combustion cham-

“ber, a spiral plate secured to the third shell
and contacting with the inner shell to form

‘burner through the spiral flue.

a spiral passage between said shells, and an
exhaust fan connected to the discharge end
of said passage. _ ’

4. A water heater including two closely
spaced shells inclosing a chamber through
which the water to be heated flows unp-
wardly, the inner shell forming a combus-
tion chamber, a burner in the upper part of
said combustion chamber, a third shell ar-
ranged within the inner shell and forming

‘a heating chamber communicating with the

combustion chamber, means dividing the
heating chamber into a spiral passage, and
means for causing the products of combus-
tion to travel downwardly in said passdge,
said two first named- shells having closed
spaced rounded upper ends extending. over
the third shell, and an outlet for the space
between the rounded upper ends. -

5. A water heater including two closely
spaced shells, the thin space between' the
shells being divided into a plurality of
spirally arranged thin water passageways
through. which the water flows upwardly,

g third shell arranged adjacent one of said

shells and forming a heating chamber, a
burner located adjacent the upper end of
the third shell, means dividing the heating
chamber into a spiral passageway and means

i1
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for causing the products of combustion to

travel downwardly in said latter passage-
way. :

63.r A water heater comprising two closely
spaced cylindrical shells having closed and
rounded upper ends, closely spaced beads
spirally arranged on the inner shell and
engaging the .outer shell to provide, spiral
water passages, a third shell within and
spaced from the inner shell and being open
at its top, a burner in the upper end of the
last named shell, a spiral member between
the inner and last named shells providing a

spiral flue, and means to cause products of

combustion to pass downwardly from the

In testimony whereof I have hereunto set
my hand at San Francisco, California, this
27th day of September, 1917.

- JUSTIN KAY TOLES.

In presence of—
H. G. Prost.
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