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UNITED STATES
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AS-
TO ANDREW RUDGEAR,
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SPECIFICATION forming part of Letters Patent No. 345,416, dated July 13, 1886,

Application filed September 24, 1885. Serial No. 178,077,

(No model.) Patented in Victoria, February 8, 1883, No. 2,406; in South

Australia August 18, 1884, No. 47%; in New Zealand November 21, 1884, No. 1,203, and in New South Wales Docembex 17, 1884,

No. 1,544,

To all whom it may concern:

Beit known that I, EDWARD JosEPH DOUG-
LAS, of the city of Melbourne, in the colony of
Viectoria, Australia, have invented an Im-
proved Apparatus for Heating Water; and I
do hereby declare that the following is a full,
clear, and exact deseription thereof.

My invention relates to an improved water-
heater in which the heat for heating the water
is produced by the combustion of gas in an

' inside compartment or chamber through
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which the water is caused to pass by pressure,
being conducted upward through the center
of the compartment or chamber until it reaches
the top of the chamber, where it is sprayed
into an outér annular compartment or cham-
ber-and compelled to flow down in a thin film
overthe heated surface of the inside vessel,
all as more fully hereinafter described.

Referring to the accompanying drawings,
Figure 1 is a vertical section of my water-
heater. Iig. 2 is a plan of the sprinkler in
the upper end of theheater. TFig. 3 isa trans-
verse section taken through x #, Fig. 1. " Fig.
4 is a transverse section taken through 1 2,
Fig. 1. Fig. 5 is a plan of the radlatmg per-
forated pipes through which gas is introduced
into the lower end of the heater. Fig. 6isa
vertical elevation of the heater.

Let A represent an inside vessel or heater;
and B the outer shell or casing which sur-
rounds and incloses it. The inner vessel, A,
is made with an enlarged base-portion, C, in
which theimmediate ignition and combustion
of the gas-takes place. From this enlarged
portion the vessel tapers upward to a greater
or less distance, according to the height of
the heater, where it is slightly contracted, so
as to form a neck, D, above which it flares
outward, and is again contracted, forming a
V-shaped flange or shelf, E, and from thence
it extends upward a short distance asan ordi-
nary pipe or tube, F. The outer vessel or
case is made of sheet-iron or other sheet metal,
and itapproximatesin form to that of theinner
vessel, being-somewhat larger, so that an an-

nular space is left between the two. The
outer casing is enlarged near its top, so as to
form an enlarged chamber around the V-
shaped flange or projection E of the inner
vessel. Above this enlarged chamber the
outer casing is extended upward as an out-
side pipe or tube, G, surrounding the pipe or
tube F of the inner vessel and extending a
short distance above it. This pipe or tube is
surmounted by a hood or cowl, I, as shown.

J is a gas-pipe, which is connected with a
gas-main by a pipe, j, a rotary valve, K,
serving to cut off and turn on the gas. The
pipe J has a number of radiating pipes or
tubes, a @, branching from its end inside the
lower enlargement of the inner vessel. These
radiating pipes are perforated, so that the gas
which is admitted throngh the pipe J is dis-
tributed and discharged into the enlarged
chamber through the perforations. A curved
pipe, L, is connected with the valve-rod of
the rotary valve K, so that when -the pipe L
stands vertical the rotary valve is closed and
the gas cut off from the machine; but when
the curved pipe isswung forward so as.to carry
the upper carved end of the pipe L through
an opening, m, in the side of the enlarged
chamber, the valve is opened and the gas is
turned on through the pipe J. A cock, b, in
the length of the curved pipe L, serves to turn
on the gas through the curved pipe 1, in order
to light the jet at the end of the curved pipe
before it is swung forward into the chamber.

O is the water-pipe which leads from a
main‘pipeor from some elevated source. This
pipe passes into the lower exlarged chamber,
and is then bent upward, as shown, so as to
pass up through the center of the inner or

5o

55

60

55 -

75

8o

heaiing-chamber, and terminate at the top of 83

the pipe F, where an ordinary spraying-rose,
P, is secured toit. In thelength of this pipe
where it passes up through the body of the
heater (preferably near the enlarged chamber)
it is bent into a coil; Q, so that the water will
circulate through’ this coil in passing upward
through the heater. On this coil I place lump
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asbestus or other non-combustible substance,
which will obstruet too free a draft through
the heater and retain the heat a greater lenqth
of time in direct contact with the pipe. The
operation will then be as follows, all proper
connections with water and gas havmfr been
made: I first turn the cock b, which turns
the gas on at the end of the curved pipe L.
I then light the jet at the end of the curved
pipe and swing it forward, so as to insert the
lighted end thrOLWh the openmfr m in the en-
larged chamber. TThis movement of the pipe
L tluns the rotary valve X, so as to admit gas
from the gas-main through the pipe J and per-
forated branch pipes « « into the enlarged
chamber, where the gas is ignited by the buru-
ing jet of pipe L, and the whole interiorof the
heatel isheated by the burning gas.  The wa-
ter is then turned on through The pipe O, and
the pressure causes it to pass-up through the
pipe and coil, where it is givena prellmmaly
heating, and is finally sprayed from the rose
P into the annular space surrounding g pipe I;
thence it flows down the outside of pipe T
and over the inelined flange or shelf B, and is
thence directed. by a dish, #, which is sup-
ported under the shelf, to the neck D, and
thence down the outside of the heater until it
is discharged through the spout 8, being
heated in 1ts passage thlou gh the pipe O and
down the heated outer smhce of the inside
vessel. By this means water. can be quickly
heated at a small expense by the combustion
of gas alone.

Having thus deseribed my invention,;what I
claim, and desire to seeure by Letters Patent,
is—

1. In a water-heater, the combination of an
outer shell, an inner shell with its chamber in
communication with the heating-furnace and
separated_from the outer shell by an annular
space, and a water-conveying pipe passingup-
ward through the inner chamber and termi-
nating at its upper end in an atomizer, as and
for the purpose set forth.

2. In a water-heater, the combination of an
outer shell, a tapering inner shell, the interior
of which communicates with the furnace, and
a water - conveying pipe passing upward
through the inner clnmbe1 and terminating
m an ’lbOIHIZOL communicating with the annu-

lar chamber surrounding the shell, as and for
the purpose set forth.

3. In a water-heater, the combination of the
outer shell, B, inner shell, A, pipe O, extend-
ing up\mrd mthm the shell A and having
the atomizer P at its upper end, and the far.
nace, as set forth.

4. In a water-heater, the combination of the

outer shell, B, inner tapering shell, A, water-
conveying pipe O, extending upward within
the shell A and having the atomizer P at its
upper end, and the furnace, as set forth.

5. Ina water-heater, the combination of the
outer shell, B, inner tapering shell, A, having
the enlarged part E, and neck D, dish », wa-
ter-conveying pipe O, atomizer P, and the fur-
nace, substantially as described.

6. In a water-heater, the combinaton, with
a heating-chamber having the slit or opening
m, of the main gas-pipe J, with its radiating
perforated discharge-tubes ¢ ¢ in the bottom
of the chamber,and the supplemental gas tube
or burner L, substautially as and for the pur-
pose deseribed.

7. In a water-heater; the combination of an
outer shell, aninner tapering shell, a water-
conducting pipe within the inner shell coiled
upon itself in part of its length and extending
upward within the inner shell, and: provided
with an atomizer at its upper end, and a gas-
furnace and gas-supply pipeat the base of the
shell; all as set forth.

8. In combination with a water-heater, the
gas-furnace a, and gas-supply pipe J, provided
with the hollow perforated valve K,and curved
tubular extension L, whereby a flame for i ig-
niting the furnace ¢ may be provided at the
end of the pipe I, as and for the purpose de-
scribed.

9. In a water-heater, the inner vessel con-
structed with an enlarged -combustion-cham-
ber,C, at itsbase, abody tapering to a neck, D,
a V-shaped flange or shell, E; and short pipe If,
in combination with a large outside shell or
case, B, provided with an enlarged chamber
near its top and terminating a. short distance
below the pipe I of the inner vessel, said outer
vessel having a discharge-spout near its bot-
tom, and the water-conveying pipe O, substan-
tially as described.

10. Ina water-heater, the combination, with
the combustion-chamber C, tapering shell A,
having the neck D and V-shaped shelf I near
its upper end, and a water-conveying pipe
communicating at one end with a water-sup-
ply and at the other with the upper end of the
shell A, the dish 7, arranged around the shell
under the V-shaped flange, whereby the wa-
ter which flows down the outside of the shell
upon the flange B shall be directed upon the
tapering sides of the shell below the neck D,
as set forth.

EDWATRD JOSEPH DOUGLAS.

In presence of—
THos. T. KINNAIRD,
Hy. HUTCHINSON.
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