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To all whom it may concerr:

Be it known that I, DANIEL SHAFFER, a
citizen of the United States, residing at Au-
rora, in the county of Kane and State of Illi-

5 mnois, am the inventor of certain new and use-
tul Improvements in Water-Heaters, of which
the following is a specification.

My invention relates to that class of water-
heaters having hollow studs or heating-pipes

to arranged with suitable spaces therebetween
for admitting the heated air or gases for heat-
ing the water and provided with feed-pipes
extending into such water-heating pipes.

Tt relates particularly to the means for pro-

15 viding the necessary area of heating-surface
in the form of studs or heating-pipes closed at

their lower ends and having spaces therebe-

tween for admitting heated air or gases for

heating the water and to the means for
zo feeding thewater to be heated into such heat-

ing-pipes or hollowstuds in such a manner as

to produce the desired circulation of the

water and permit its expansion, due to the

rising temperature, without injury to the de-
25 vice.

The principal object of the invention is to-

provide a simple, economical, and efficient
water-heater.

A further object of the invention is to pro-

30 vide a water-heater having upright heating-
pipes or hollow studs closed at their lower
ends, with suitable means for feeding water
into such pipes or hollow studs, whereby the
desired area of heating-surface is afforded,

35 and whereby the water is fed into such pipes
or hollow studs in such a manner as to per-
mit or cause the desired circulation of the
water through the pipes and permit its ex-
pansion without injury to the device.

40 A further object of the invention is to pro-
vide simple and efficient means whereby the
water may be fed into the upright heating-
pipes or studs and discharged into the lower
portion thereof without mingling with the

45 water discharged from the heating-pipes.

A further object of the invention 1s to pro-
vide a water-heater having ahot-water cham-
ber provided with depending heating-pipes
or hollow studs communicating therewith

5o and closed at their lower ends and having a
receiving-chamber separated from such hot-
water chamber with means for feeding water
from such receiving-chamber into the lower
portion of such heating-pipes in such a man-

55 mer as to produce the necessary ¢irculation of
the water in contact with a large area of heat-

ing-surface, whereby the expansion of the
water is permitted without injury to the ce-
vice and great economy of fuel is afforded.

Other and further objects of the invention
will appear from an examination of the draw-
ings and the following description and claims.

The invention consists in thefeatures, com-
binations, and details of construction herein-
after described and claimed.

In the accompanying drawings, Figure 1 is
a longitudinal sectional elevation of a water-
heater constructed in accordance with my
improvements; Fig. 2, a detail view showing
the arrangement of the heating-pipesor studs
and the feed-pipes extending into the same
from the receiving-chamber; which is shown
separated from the hot-water chamber; and
%ig. 3, a sectional plan view taken on line 3 of

fig. 1. ‘

In constructing a water-heater in accord-
ance with my improvements I provide afur-
nace formed of upright side and end walls ¢, a
suitable fire-box b, having a grate ¢, a back
wall or bridge d, a door ¢ for recelving the
fuel, an ash-pan f, arranged under such fire-
box, having a door g, suitable legs or sup-
ports h, a flue i, and a baffle or inner partition
wall , for diverting the heated gases or air
downward after leaving the fire-box, all of
whichmaybeof any ordinary and well-known
type. Over this furnace I mount a boiler
having an upper metallic wall &, outer up-
right walls 7, and a lower wall m, all prefer-
ably integral. These boiler-walls are adapt-
ed to cover the space inclosed within the
outer upright walls of the furnace and engage
such furnace-wallsso astoform, in connection
with the furnace-walls, a heating-chamber 7
and a receiving-chamber 3.

A multiplicity of depending hollow studs
in the form of metallic heating-pipes o are
connected at suitable intervals to the lower
wall m of the boiler and form the main heat-
ing-surface thereof. They are connected to
the wall or body portion of the boiler by
threading the upper ends of the pipes and
screwing them into suitable threaded perfo-
rations in such lower boiler-wall.  The upper
end of each of the heating-pipes is open,soas
to form an outlet p, and the lower ends of
such pipes are all closed either by means of a
cap g, screwed thereon, or in any ordinary and
well-known manner. A plurality of these
depending pipes are made of sufficient length
to extend downward, as at r, to a subbottom
s of the furnace-frame or to any suitable sup-
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2

port, so that they form a support for the prin-
cipal portion of the weight of the entire
boiler “structure, with its pipes or tubes.
While only two of these supporting-tubes or
pipes are shown in Fig. 1,'it will be readily
understood that a sufficient number are pro-
vided at suitable intervals and in suitable po-

~ sitions to support substantially the entire
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weight of the boiler. Tubes at the front por-
tion of the boiler, for instance, may be elon-
gated for this purpose. The tubes immedi-
ately over the fire-box are of course made
sufficiently short to provide the desired space
for the fire-box, and those back of the fire-
box are of sufficient length to utilize all of the
available space of the portion of the heating-
chamber back of the fire-box. These heat-
Ing-pipes o are so arranged as to provide suit-
able spaces ¢ therebetween for admitting the
heated gases or air from the furnace, a very
large heating-surface being thus afforded.
The upper ends of these heating-pipes, which
form the outlets thereof, communicate with
a hot-water chamber %, having an outlet
formed by walls v, and a pipe w, such pipe be-
ing adapted to be connected with any tank,
radiator, or other device in connection with
which the heated water is intended to e used.

A multiplicity of feed-pipes y are provided,
preferably one for each of the heating-pipes
or depending hollow studs o. These feed-
vipes are open at both ends and form a pas-
sage 2, which communicates, through the re-
cetving-chamber and main inlet- pive herein-
after described, with a suitable source of wa-
ter-supply. The lower end of each feed pipe
or passage has an outlet 2 inside of the lower
portion of the heating-pipe, so that the water
1s fed into the heating-pipes near their lower
ends, so that it is free to pass upward on the
outside of the feed-pipes and inside the heat.
ing-pipes without mingling with the feed-wa-
ter, and the feed-water is kent entirely sepa-
rate until fed to the lower ends of the heating
pipes. Forthesake ofthe manifest advantages
and convenience which result from such con-
struction the upper ends of these feed-pipes
open into a receiving-chamber 3, which is
formed above the hot-water chamber be-
tween the upper wall % of the boiler and g
preferably horizontal partition-wall 4, in
which the upper ends of such feed-pipes are
mounted. The pipes are threaded and in-
serted into similarly-threaded perforations in
such partition-wall for receiving them, so
that they all communicate with the Teceiv-
ing-chamber. The main feed-pipe 5 forms
the inlet for the receiving-chamber, and its
passage 6 connects the passages z in the feed-
pipes with any suitable source of water-sup-
ply to which the main feed-pipe may be con-
nected in any ordinary and well-known man-
ner.

In operation the water to be heated is ad-
mitted through the main feed-pipe 6 to the
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receiving-chamber 3 and is separated from
the hot-water chamber by means of the par-
tition-wall 4, as already described. It passes
from such receiving - chamber downward
through the passages zin the feed-pipes into
the lower portion of the heating-pipes o,
where it first comes in contact with the heat.
ing-surface of such pipes. The heated gases
or airfrom the furnace surrounds the heating-
pipes, raising the temperature of the water
contained therein to the boiling-point, or in
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excess of that, if desired. The heated water _

passes upward into the hot-water chamber,
from which it may be drawn as desired and in
which it is prevented from mingling with the
feed-water, as already suggested.

The water-receiving chamber and the hot-
water chamber being separated, the differ-
ence in temperature between the water pass-
ing through the feed-pipes and that passing
out of the heating-vipes produces a constant
circulation. Thewater may be heated above
the temperature at which steam is produced
without injury to the device.

I claim—

1. In an apparatus of the class described,
the combination of metallic walls forming a
receiving-chamber and a heating-chamber, &
fire-box, a series of pipes arranged over such
fire-box having closed lower ends and open
upper ends communicating with the heating-
chamber, a series of relatively long pipes hav-
g closed lower ends extending below the
level of the lower ends of the pipes over the
fire-box and forming supports for the receiv-
ing and heating chambers, and feed-pipes
open at both ends and having their upper
ends connected with the receiving-chamber
and their lower ends extending into the closed
pipes, respectively.

2. In an apparatus of the class described,
the combination of metallic walls forming a
receiving-chamber and a heatin -chamber, a
fire-box, a series of pipes arranged over such
fire-box having closed lower ends and open
upper ends communicating with the heating-
chamber, a series of relatively long pipes hav-
ing closed lower ends extending below the
level of the lower ends of the pipes over the
fire-box and forming supports for the receiv-
ing and heating chambers, feed-pipes open at
both ends and having their upper ends con-
nected with the receiving-chamber and their
lower ends extending into the closed pipes, re-
spectively, and a baffle arranged back of the
fire-box and extending below the level of the
lower ends of the pipes which are over the
fire-box for diverting the heated gases from
the fire-box downward to the lower portions
of the relatively long pipes.

DANIEL SHAFFER.

Witnesses:
FrEperiox L. WerLs,
CraRLES MURPHTY,
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