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WILLARD M. FULLER OF NEW YORK, N. Y ASSIGNOR TO HIMSELI‘ AND
MELGHIOR B. MASON, OF SAME PLA.()D

IMPROVEMENT IN BOILERS AND FEED-WATER_APPARATUS.

Specification forming part of Letters Patent No. 132,274, dated Oeigpbe_i' 15, 1872.

To all whom it may concern:

- Be it known that I, WILLARD M. FULLER,
~of the city, county, and State of New York,
have invented an Improved Boiler and Steam
Heating Apparatus, of Whleh the following is

- a speeification:-

Nature and Objects of the Invention.
My improved boiler is constructed with an

. upper and lower annular water-chamber con-

- nected by two or more ccncentric ranges of
- vertical tubes, the tubes of the inner range

. being of smaller diameter than those of the

outer range. The shell of the furnace com-
pletely surrounds and incloses the boiler thus
formed, the grate and fire-chamber being lo-
cated beneeth the lower water-chamber in
such a manner that the products of combus-
“tion will pass upward through the centers of

. - _the water-chambers and completely around

- the chambers and tubes, the greater heat im-
- parted to the water within the inner and small-
~er tubes causing water to rise therein, while it
~descends through the outer and larger tubes.

- An active and constant circulation of water

is thus produced. Communicating with the
- steam-space in the upper part of the boiler are
. two pipes, one of which supplies steam to a
- heating-coil of any proper torm. The other
- steam-pipe communicates with an elevated
- water-tank through a port guarded by a valve

- under control of a thermal-pipe, arranged to
. open the valve when the water in the boiler
. descends below a proper level.

.- ter-tank a pipe passes to the water-space of

From the wa-

- the boiler, a check-valve being introduced to

- ~prevent the reflux of water from the boiler.

On the closure of the thermal-valve the steam

. within the water-tank condenses, producing a,

vacuum, which causes said tank to be again

- filled Wlth water through a vertical pipe {from
- a reservoir which receives all the water of con-

- densation from the heating -coil. _Another

- check-valve is introduced to prevent reflux of |

- water from the last-named pipe into the res-

~_ervoir when pressure occurs in the elevated
 tank. The elevated tank and its connections

operate as hereinafter explained toreturn water
~ of condensation to the boiler and keep the wa-
ter at a proper level therein. -

L

Descript@oﬁ of the Drawing.

Figure 1 is a plan (partly in section on the
line z x, Fig. 2,) of a boiler and connections
1lustrating my mventlen Fig. 2 is a vertical
section of the same on the line y v, Fig. 1. |

General Descmptwn

A represents the outer shell of the boiler; .
B, the grate; O, the ash-pit; D, the fire- d001,
end H, the ash door. I 1s en upper water
and steam chamber. G is a lower water-
chamber.  H 1 are vertical tubes connect-
ing the saild chambers. These tubes are dis-
posed 1n two concentric ranges, as shown
in Kig. 1, the inuer tubes H being of smaller
diameter than the outer tubes I. J J are com-
mon try-cocks. K X are lugs or brackets to
support the boiler within the furnace while
permitting the gaseous products of combus-
tion to pass around it. The flame and gases
also pass upward through the central flues L
M of the annular chambers F G. N repre-
sents the discharge-flue or a collar for attach-
ing 1t. O 1s a pipe communieating with the
steam-space of the boiler and supplying steam
to a heating-colil, which is not shown, but may
be of any form which the preference of the
user or the necessities of thecase may render
most expedient. The said coil terminates at
P in a reservoir, ), which is adapted to re-
ceive the water of condensation. R is a pipe
extending from near the bottom of the reser-
volr  to an elevated tank, T. S is a check-
valve arranged to prevent the reflux of water
irom the pipe R into the reservoir Q. The
tank T' communicates with the water-chamber
G of the boiler through a pipe, U, guarded
by a check-valve, V, to preveut the retlux of
water from the boiler, and with a steam-space
through a pipe, W, glmrded by a valve, X,
under control of a thermal- pipe, Z, opemng
1nto the boiler at the water-level, so thet when
the water 1s at a proper level the said pipe,
being filled with water, will, by its contraction,
keep the valve X c]osed but when the water

descends the pipe will {111 with steam and by

its expansion by heat will open the tube. Y
is the rod connecting the valve X with the

closed end of the pipe Z.




0

Operation.

The pipe O supplies the he‘l‘tlllﬁ' coil con-

- stantly with steam, and the water of conden-

sation flows info the reservoir @ as fast as
formed. While the water in the boiler is at
a proper level the elevated tank T and pipes
Z, U, and R remain full of water, with the
T&h"BS X, V,and S closed, as shown in Pig.

2. Supposuw the water to descend below the
mouth of the pipe Z the latter will be imme-

diately emptied of water and filled with steam,

causing 1t to expand in length and thereby 130
open the valve X. This pla.ee-s the water in
the tank T under boiler pressure, and as the
pressure of steam on the said water equals
that on the top of the check-valve V the welght
of the water will open the said valve and the
water will, by its own gravity, descend out of
the elevated tank T and pass into the boiler
through the pipe U until its surface in the
poiler-chamber If is on the same level as in
the pipe U. This level being above the mouth
of the pipe Z water will iow from the Dboiler
- into the sald pipe as fast as the steam therein
condenses by radiation of heat, and the pipe
becoming comparatively cool will contract and
close the valve X. The pressure in the tank
T will then fall by radiation and .thus cause
the check-valve V to close. As a vacuum is

- formed in the tank T by the condensation of
1ts contained steam a moderate pressure ex-
isting in the reservoir ) will force

water up
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| the pipe R, filling the tank T and pipe U, and

thus re stormﬂ* the normal condifion of the
parts. The appalatus is well adapted for
heating raiiway cars, for which purpose the

entire boiler and furnace need not exceed in

dimensions car-stoves now in common use. 1t
is equally well adapted for heating bmldm oS
of all descriptions,.

- Olarms.

I claim as my invention—
1. The boiler herein described, consisting of
annular chambers I G, connected by vertical

pipes H I of unequal diameter, supported over

the grate B by lugs K, and Surrounded by a
casing A, all as herem set forth. -

2. In combination with the boiler, comtmet
ed and operating substantially as herem de-
scribed, the thermal-pipe Z, employed and
operating as described to control the admis-
sion of steam to an elevated water-tank T,
from which water is allowed to flow into the
boiler by gravity when the pressure Is equal-
1zed.

3. The reservoir ( and pipe R, guarded by
valve 3, employed in conrection with the tank
T to supply water to the boiler through the
sald tank, substantially as deseribed.

WILLARD M., FULLER.

Witnesses:
JCTAVIUS KNIGHT,
WA.LTDR ALLEN.
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