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Lo all whom it may concern:

Be it known that I, ARTHUR W. DOWLER,
a citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented certain new and useful
Improvements in Water-Heaters, of which the
following is a specification.

This mventlon relates to 1mpmvements in

water-heaters; but is more especially de-
signed for use as a domestic water-heater for

such purposes as heating water for a bath

during its passage from the service-pipe into
the bath-tub.

The primary object of my invention is to
have the heater of such character that any
desired number of series of tubes of exceed-
ingly-thin metal may be utilized insuch man-
ner as to have an enforced circulation sue-

cessively through every tube in the heater,

such tubes being sodisposed and in suchnum-
ber as to absorb the greatest possible amount
of heat from a gas orlamp burneroranyother

equivalent source of heat directed upon the

series of tubes.

Another object is to have the heater of such
construction that cast-metal heads may be
utilized in connection with thin metallic cir-
culating-tubes without screwing or otherwise
permanently connecting the heads and tubes,
and yet in such manner that the interior of
all of the tubesis guicklyand easily accessi-
ble without separating the heads flOIl’l the
tubes.

These and such other objects as may here-
inafter appear aAre attamed by the devices
illustrated in the accompanying drawings, in
which—

“Higure 1 represents a perspectwe view of a
Water-heater embodying my invention. Fig.
218 a borizontal section thereof, showing the
device in elevation. FKig. 3 is an end view
showing a portion of the head broken away.
Fig. 4 is a transverse vertical section on the
line 4 4 of Fig. 2. Fig. 5 1s a transverse ver-
tical section on theline 55 of Fig, 2, and Lig.
6 is an enlarged detail section of one corner

- of the heater through one set of tubes.

50

~drawings,

Similar letters of reference indicate the
same parts in the several figures of the draw-
ings.

Referring by letter to the accompanying
A indicates the heads, and B the

| tubes connecting the heads.
preferably composed of very thin copper or
like metal, so as to more quickly transmit

The tnbes are

the heat to the water therein, and there may
be any desired number of pa,ldllel series of
tubes, there being in the heater shown in the
drawmws four pamllel series of tubes. The
water cireulates reversel y through these tubes
successively, entering, say, at the hole C,
which is suitably connected with the service-
pipe, and first traversing the entire lower se-
ries of tubes, then entering the next series
and passing successively through the tubes
thereof, and so on until the water emerges
in the opening D, to which is suitably con-
nected a hoseorotherdevice fordelivering the
water into the intended receptacle, such as a
bath-tub.

The heads are duphcate&, eaeeptmﬂ as to
theholes Cand D, so that a description of one
will serve for the other. These heads are
made of cast metal, preferably rectangular in
shape and of sufficient dimensions to provide
sockets for the desired number of series of
tubes. In each head is formed a series of
chambers E, one for each pair of tubes, the
head belng of course hollow and the tubes
fitting mto sockets in the inner face thereof
opening into the said chambers, so that the
water in passing from one _xtube to another
passes through the chamber connecting it to
the adjacent tube. The tubes and of course
the sockets and chambers in thehead are dis-

posed 1n staggered relation and at the end of

each series of sockets, as the chamber I, is
obliquely disposed, connectmﬂ‘ the end tube
of one series with the end tube of the next
adjacent series, so that after the water has
passed through one series of tubes and cham-
bers it will cross over and traverse the next
series of tubes and chambers, and so on until
1t has passed successively throu gh ever y tube
and chamber in the heater.

For convenience of access tothe mteuol of
the heads and the tubes I prefer to provide
a cap or covering plate G for the head, hav-
ing a water-tight joint therewith and secured
thereto by scerews or otherwise, so that when
the plate 1s removed all the chambers &nd
tubes in the heater are exposed.

In setting up the heater I prefer to have
the ends of the tubes slightly tapering and
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the walls of the sockets thereforin the heads

correspondingly tapered, so that when the

tubes are fitted into the heads and the tie-
rods II are screwed up tightly a water-tight
joint will be effected between the tubes and
the heads which cannot be destroyed by ex-
pansion or eontraction.

I have found in the practical use of a heater
constructed 1n accordance with my invention
that by turning the water and heat on simul-
taneously and allowing the water to flow con-
tinuously through the heaterinto a bath-tub
with the water at the initial temperature of
about 70° the temperature of the water will
be raised sufficiently, so that by the time the
bath-tub is full the temperature of all of the
water will be sufficiently high for the pur-
poses of a bath. 1t will thus beseen that with
my heater the waterisnot first heated and af-
terward turned into a bath-tub, but is actu-
ally heated as its flows through the heater
continuously and by forced circulation from
the service-pipe. Of course the temperature
of the water may be greatly varied by vary-
ing the foree with which the water flows
through the heater from the service-pipe by
turning the same on-with more or less force
and volume, or, if desired, an ordinary re-
ducing-valve may be employed in the pipe
connection between the heater and the serv-
ice-pipe.

IHaving thus fully deseribed my invention,
what I claim, and desire to secure by Letters
Patent, is—

1. In a water-heater, the combination with
a palr of heads each provided with two or
more series of chambers, the end chamber of

[
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one series being connected with the adjacent
series and a corresponding number of series
of tubes, cach pairof which opens into acham-
ber in said heads, whereby water entering one
end of one of sald tubesis caused to circulate
alternately in opposite directions through the
tubes and to pass through each of the tubes
before being discharged, substantially as de-
scribed.

2. In a water-heater, the combination with
a pailr of cast heads, each having two or more
series of chambers therein, a series of holes
In said heads communicating in pairs with
sald chambers and a cap-plate covering all
of said chambers, the end chamber of one se-
ries being in open c¢ommunication with the
end chamber of the adjacent series, of a se-
ries of tubes fitting the holes in said heads,
whereby water entering one of said tubes is
caused to circulate in alternately-opposite di-
rections successively through each of said
tubes to the point of discharge, substantially
as described. -

5. In a water-heater, the combination with
a pair of heads each provided with two or
more series of chambers, the end chamber of
one series being diagonally arranged for con-
nection with the adjacent series, and a corre-

sponding number of series of tubes each pair

of which entersa chamberin said heads each
series of said tubes being arranged in stag-
gered relation to the next adjacent series to
facilitate the circulation of heat.
ARTHUR W. DOWLER.
VWitnesses:;
C. L. WoobD,
M. E. SHIELDS.
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