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to all whone 7t mecy coneer:

Be 1t known that I, Joserir J. BLackyore,
acitizenof the United States, whose residence
and post-othce address 1s 204 Macon street,
Brooklyn, county of Kings, State of New
York, have invented certain new and useful
Improvementsin DomesticWater-Heaters and
Tank Systems, tfully described and represented
in the following specification and the accom-
panyingdrawings, forming a partof the same.

Theobject of the presentinventionis to fur-
nisii an etfective apparatus for turnishing hot
water at all times in apartment-houses and
buildings which are heated by steam in the
winter, but do not require any steam heat in
the summer season.

I employ a rescrvoir-tank and steam-pipes
inclosed in o casing containing water, with the
upper and lower parts of the casing connected
to the upper and lower parts of the reservoir-
tank, so that when steam 1s available water
may be supplied to the casing of the steam-
heater and the hot water continuously circu-
lated through the tank. When the steam is
not avallable, I provide a separate water-
heater having a furnace in which fuel is
burned to heat the water, and I conneet the
upper and lower parts of the same to the up-
per and lower parts of the steam water-heater,
which 1s so constructed that the hot water
may be circulated through it and through the
reservolr - tank from the hot-water boiler.
The system thus requires a steam-generator
containing a turnace for generating the steam.
a water-heating boller containing a furnace
for heating the water, a reservolir-tank for
holdine a supply of hot water, and the steam
water-heater contalning steam-pipes and a wa-
ter-casing which may at times be used for
heating the water and which at other times
turnishes a connection between the hot-water
botler and the reservoir-tanlk.

In my construction I employ a plain eylin-

drical tank to operate merely as a reservoir :

tor the heated water and furnish an auxiliary

tubular heater having a water-jacket with con- !
nections at 1ts opposite ends to the upper and |

lower parts of the tank and a water-supply
connected with the jacket, steam-tubes im-

50 mersed in the water within the jacket, heads
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upon the jacket, and steam-pipes connected
with the steam-tubes and extended through
the heads of the jacket, so that water may be
automatically circulated through the steam
water-heater and the tank, and fresh water in-
troduced by the water-supply pipe is heated
continuously as water is drawn from the tank.

The steam water-heater constructed as just
described for supplying the hot-water tank
can be made very cheaply and furnished, with
the tank 1tself, at less cost than a coil-boiler
of equal capacity, such as is commonly fur-
nished to apartment-houses tor delivering hot
water, while 1t furnishes a construction which
1s more eflicient and is also far more readily
cleaned and repaired.

The water-heater described herein may be
made almost wholly ot wrought-iron pipe and
common threaded pipe-fittings and i1s thus
not only constructed cheaply, but readily
taken apart or its parts renewed 1n case of in-
jary.

The water-jacket of the steam water-heater
18 provided at opposite ends with cross con-
nections which can be extended to the upper
and lower parts of the fuel water-heater, and
thus form part of the circuit between the

fuel water-heater and the reservoir-tank when

the steam-generator is not in operation. The
pipe tor supplyving steam to the steam water-
heater would in such case be closed by a valve
and the connections with the tuel water-heater
opened, the construction then permitting the

" hot water from the fuel water-heater to eir-

culate cirectly across the steam water-heater
to the hot-water tank.
My invention will be understood by refer-
ence to the annexed drawings, 1in which—
Flgure 1 18 a perspective view of a steam-
oenerator, a fuel water-heater, a steam water-

heater, and a hot-water storage-tank with the -

necessary pipe connections. Fie. 2 1s a lon-
ortudinal section of the steam water-heater.
Fio. 3 1s a perspective view of the threaded
disk 2y and Fie. 4, a perspective view of the
reducer 7, to the larger end of which the disk
1s htted.

In Iig. 1, A designates the steam-generator;
B, the fuel water-heater; C. the steam water-
heater, and D the hot-water tank or reservoir,
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suspended from the ceiling by straps E. In
Fig. 2 the water-jacket ¢ is shown of wrought-
iron pipe threaded at the ends, where 1t 18 pro-
vided with cast-iron crosses having openings

5 ¢ at the left, which are connected, respec-
tively, by pipes ¢ and & with the upper and
lower parts of the tank D. On the right the
openings ¢ of the crosses are connected by
pipes Fand g with the upper and lower parts,

10 respeetwely of the fuel water-heater. These
pipes are provided with valves /" and »’. The
ends of the crosses are closed by plugs /, per-
forated for the passage of steam-pipes and
provided withstufling-boxes ¢ upon theirouter

15 ends. A pipe- reducer 4 1s shown within each
of the crosses, with its smaller opening con-
nected to a stea.m—-pipe constructed through
the stuffing-box. The larger opening ot the
reducer is closed by a threaded disk 4, which

20 isformed with a seriesof holes 1n which steam-
tubes / are fitted and expanded to form tight ;
joints. The steam-pipe 7 at the upper end
of the steam-tubes is connected with the top

of thesteam-generator to receive eteam there-

25 from and 18 prox?lded with a valve m/. The
steam-pipe n from the bottom of the steam-
tubes drains the condensed water from the
tubes and may return the same in the usual
manner tothe lower part of the steam-genera-

30 tor. 'The water-tank is provided near the up-
per part with a pipe o to draw off the heated
water as required. A water-supply pipe I

is shown extended from the hot-water tank
and would in practice be connected with an

35 open elevated tank to keep the water-cham-
ber in such heater constantly filled with water
and to supply any loss of water when drawn

~ from such water-chamber. When connected

- with the water-tank D, the water-heater may
40 thus serve to keep the tank entirely flled
while water 1s being drawn therefrom. With

this system of apparatus when the steam-gen-
erator is in operation the valves /' and ¢’ are

- closed and the steam is admitted to the steam
45 water-heater, the steam-tubes of which are
immersed in the water in the jacket ¢, which
heats the water in the jacket and circulates
the same through the boiler. The water rises

in the jacket as 1t 1s heated, and the hot water
.2¢ thus enters the top of the water-tank and per-
mits hot water to be drawn from such tank
before the entire contents of the tank have
been heated by passage through the water-
heater. In the warm season when the steam-

55 oenerator 1s not required for heating the
apartments the valve m' is closed and the !
valves 7' and ¢’ opened, and the fuel water-
heater is operated to supply the tank D with
hot water. |

6o  The construction of the steam water-heater
C permits the water to pass from the opening

¢ to the opening ¢ within the crosses and
thence by the pipes ¢ and 4 to circulate through
the tank D. The particular construction for

sage of the water through the same from the
’mel water-heater When steam cannot be ob-
tained. The steam enters all of the steam-
tubes in the steam water-heater at once, and

as it malkes a short ecircuit to reach the return-
pipe » the circulation of steam is very free
and the water in the jacket 1s rapidly heated.

This apparatus is designed exclusively for
domestic use, and the complete system em-
braces the steam-generator and the fuel wa-
ter-heater 1n addition to the steam water-
heater and the hot-water tank. The fuel wa-
ter-heater is essential for use in large apart-
ment-houses, as a very large amount of hot
water is used in such houses in the warm sea-
son and the fuel water-heater is required to
maintain the supply of hot water when the
steam water-heater is unable to operate for
want of steam.

I am aware that gas has been employed to
heat a hot-water tank when such tank i1s nor-
mally supplied by a water-back in a cooking-
range, the gas being required to heat the tank
When the range is put out of use in the warm
season by the substitution of a gas-cooker.

In cases where the steams- wenerator is used
for warming apartments I am not aware that

a steam Weter-heater has ever been used 1n-

dependently of the hot-water tank to supply
the hot water to the tank, and such combina-
tion offers many advantawes in cheapening the
construction and in facilitating cleaning and
repairs. Either end of the water - heater
shown in the drawings can be readily un-
secrewed and all of the parts examined for
cleaning or repairs and the parts replaced in
thelr Workmu position with very little delay
or expense.

By substituting the auxiliary steam water-
heater and tank for the ordinary coil-tank the
steam water-heaters can be manufactured of
several sizes and readily kept in stock, so that
they can be supplied with the tank 130 meet
any requirement at very short notice, which
cannot be done at the present time where a
coil-boiler is demanded.

Having thus set forth the nature of the in-
vention, what is claimed herein 15—

1. A domestic water-heater and tank system,
comprising areservoir-tank, the steam water-
heater C w1th water connections at its oppo-
site ends to the upper and lower parts of the
tank,a steam-generator havmo' furnace to gen-
erate the steam, steam-pipes within the steam
water-heater having a connection theretrom
to the steam-space “of the generator, and an
outlet for the condensed water, the fuel water-
heater B having a furnace to heat the water
for use in emergencies and in summer, and
branch water-pipes connecting the opposite
ends of the steam water-heater With the upper
and lower parts of the fuel water - heater,
whereby the tank can be supplied with hot
water from the fuel water - heater when the

65 thesteam water-heater thus facilitates the pas- | steam-generator is not in use.
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2. A domestic water-heater and tank system,
comprising a reservoir-tank, a steam-genera-
tor having a furnace for generating the steam,
8 steam water-heater having a water-jacket of
wrought tubing with pipe-crosses at opposite
ends, and stuthng-boxes upon the end outlets,
the pipe / connecting the lower part of the
tank with the jacket, steam-tubes immersed
in the water within the water -jacket with
steam-pipes extended therefrom through the
stuffing-boxes to the top and bottom of the
steam-generator, a tuel water-heater for use
i emergencies and in summer and havinge a

furnace to heat the water, and branch water-

pipes connected respectively with the side
openings of the pipe-crosses and with the up-
per and lower ports of the fuel water-heater,
whereby when the steam is not available, the
water trom the fuel water-heater may be cir-
culated to the tank across the opposite ends
of the steam water-heater.

3. A domestic water-heaterand tank system |

comprising the reservoir-tank D, the steam-
generator A having furnace therein for gen-
erating the steam, the fuel water - heater B

having furnace therein for heatingthe water,
and the steam water-heater C having steam-
pipes for heating water, the steam water-
heater having its water-chamber connected at
opposite ends to the upper and lower parts of
the tank D, and 1ts steam-chamber connected
at opposite ends to the upper and lower parts
of the steam-generator A, an outlet for hot
water from the tank D, aninlet upon the tank
for fresh water, and branch water-pipes F and
(r connecting the opposite ends of the water-

- chamber of the steam water-heater with the

upper and lower parts of the fuel water-

heater B, whereby steam from the generator

may be used to heat the tank-water in the cold
season, and the fuel water-heater B may be
used to heat the tank-water in the summer
season. +

In testimony whereof I have hereunto set
my hand in the presence of two subscribing

witnesses.
JOSEKEPH J. BLACKMORE.
Witnesses: -
L. LEeg,
TaOoMAS S. CRANE.
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