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To all whom it may concern:
Be it known that I, DaNIEL JorN F. BUckK,
a citizen of the United States, residing at Chi-

cago, in the county of Cook and State of 1lli-

nois, have invented a certain new and useful
Improvement in Gas Water - Heaters, (Case
No. 1,) of which the following is a full, clear,
concise, and exact description, reference being
had to the accompanying drawings, forming
a part of this specification.

My invention relates to water-heaters, and
its object is to provide more efficient and more
inexpensive means for heating water in a tank
or boiler, particularly where the heated water
is being drawn while heating is in operation.

My invention is of particular adaptation for
heating water in the ordinary kitchen-boilers
or in boilers connected with bath -tubs and

may be applied to such boilers without greatly

modifying their construction.

Asa fuel I prefer to use gas, and I provide a
heating chamber or oven below the boiler part
and dispose one or more gas-burners near the
bottom thereof. Above each burner is dis-
posed a tier of annular water-heating cham-

bers, the lower chambers being connected with

the cold-water supply and the upper chambers
of the tier being connected with pipes which
deliver the hot water to the top of the boiler,
from whenceitmay bedrawn and utilized. The
pipes which carry the hot-water pass through
flues which pass longitudinally through the
interior of the boiler and the residual heat
from the water-heating chambers passes
through these flues and serves to heat the
water surrounding the flues and also to still
further heat the hot water in the pipes dis-
posed within the flues, the pipes being of less
oxternal diameter than the internal diameter
of the Aues. Any number of burners and a
corresponding number of tiers of water-sec-
tions may. be employed, and-thus the water
heated in any desired time, or the water may
be kept at a desired temperature while contin-
nally lowing from the boiler. |

My invention will be better understood by

reference to the accompanying drawings; in

which—
Figure 1 is an elevation view of the boiler

so with my invention applied thereto. Kig. 2 1s

1

an elevation view, the casing and one tier of
water-sections being shown in section. Kig.
3 shows an elevation view of a moditied form
of heater, the shell being shown in section.
Fig. 4 is plan view of a heater-section. Hig. 5
is a sectional view of the heater-section, taken
on line 5 5, Fig. 4. Fig. 6 shows the manner
of connecting together the lower sections ot
the tiers. Fig. 7 showsa top view of Fig. 1.
Fig. 8 is a sectional view taken on line 8 8 of
Fig. 2. Fig. 9shows a connection between a
flue-pipe and a water-pipe, and Fig. 10 shows
the manner of securing a threaded sleeve to
the sheet material of the boiler for receiving
threaded ends of pipes.

Like characters of reference refer to like
parts throughout the various figures.

An ordinary boiler 1, such as is used in the
kitchen for connection with a stove or range,
1s mounted upon suitable standards 2 2, sur-
rounded by an inclosing shell 3 of sheet mate-
rial. A fuel-supply pipe 4 may surround the
shell 8 near lower end thereof, with which
nipe any number of burners 5 may be con-
nected, which burners may be ordinary gas-
burners. Above each burner is disposed a
tier 6 of water-heater sections 7 7, connected
serially together, the lower sections of the
tiers being connected with a pipe 8, pASSINg
through the base 9 of the boiler and extend-
ing a slight distance within the boiler. As
shown in Fig. 6, the pipe 8 may be connected
directly with one lower section and all the
lower sections connected serially together by
means of connecting-nipples 10 10, and for
cleaning purposes a pipe 11 may lead from the
last lower section in the series to the outside

of the shell 3 and there be provided with a

normally closed valve 12. Hach heater-sce-
tion is annular in shape, as shown in Kigs. 4

and 5. and provided with inlet-openings 13 13

and outlet-openings 14 14, the central open-
ings 15 in each tier being preterably alined.
To cause thorough agitation of the water
within each heater-section and to insure rapid
heating thereof, I angularly displace the inlet

from the outlet openings, the inlet-openings

being shown as disposed diametrically at op-
posite sides of the central opening and dis-
placed one hundred and eighty degrees from
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the outlet-openings, which are also disposed
diametrically and opposite the central open-
ings. The water to pass from an inlet to an
outlet opening must thus circulate ninety de-

-grees through the section, and a thorough

mixture of the warm with the colder part is
insured and a rapid heating of the entire water
accomplished. Each tier is disposed directly
above a burner and the heat from the burners
circulates about the sections and passes
through the central openings, the residual
heat and products of combustion passing up-
wardly through flue-pipes 16 16, which ex-
tend longitudinally through the interior of
the boiler and which are secured at their ends
in the upper wall 17 and the lower wall 9 of
the boiler. The upper end of each flue is
threaded and lock-nuts 18 and 19 engage the
threaded ends, respectively, on the inside and
outside of the boiler and clamp between them
the boiller-head 17. The lower ends of the
flues are threaded to sleeves 20, which are
preferably riveted to the lower wall 9, as
shown in Fig. 10. Cold water is supplied
through the pipe 21, which mayextend throuch
the head of the boiller and downwardly to
within a short distance of the bottom of the

‘boiler. The cold water after reaching the

level of the pipe 8 flows therethrough and
into the lower sections of the tiers and dis-
tributes itself and passes upwardly through
the successive sections of each tier. The top

section of each tier is connected with a pipe

22, which 1s of less diameter than the flue-
pipes. HKach boiler-pipe extends through one

- of the flue-pipes and emerges through the wall

of the flue-pipe and communicates with the
upper part ot the boiler. As the cold water
thus passes from the boiler to the lower sec-
tions 1t 18 gradually and quickly heated on its
passage through the successive sections of the
tiers and the hot water then passes upwardly
through the pipes 22 and is delivered into the
upper part of the boiler, from whence it may
be drawn through an outlet 23. The residual

heat and the products of combustion pass up-

wardly through the flues and heat is extracted
by the water within the boiler surrounding the
flues, and the water in the water-pipes is also
tfurther heated by the ascending hot gases,
which leave the flues well spent of their heat.
The pipes 22 at their upper ends may terminate
in elbows 24, which engage nipples 25, the nip-
ples exten dmcr throucrh openingsin the walls of
the fluesand en O'eﬂ'ed by lock-nuts 26 at the out-
side of the ﬂues the pipes 22 being thus firmly
held in position. The pipe 8 extends into the
boiler a slight distance for the purpose of pre-
veniing sediment from entering the heater-sec-
tions. An asbestos wall 27 may also be pro-
vided below the burners for preventing the de-
flection and escape of heat. Doors 28 28 may
also be provided in the shell 3 and suitably dis-
posed to allow access to the burners, which are
primarily controlled by supply-valves 29 29,

disposed at the outside. Left and right hand
nipples, as shown in Kig. 6, furnish conven-
lent and simple means for connecting together

the inlet and outlet openings of the successive
heater-sections, and each nipple may be pro- 70
vided with a flange 30, adapted for engage-
ment by a flat wrench.

As before stated, any number ot burners
may be used or any number of tiers of heater-
sectlons or any number of sections in a tier 73
may be employed, depending upon conditions
and upon the degree of heat to be furnished
and upon the rapidity with which the water is
to be heated. It 1s also unnecessary to use a
lue and a water-pipe for each tier, and a 8o
common water-pipe might lead the het water
from the tiers and pass through a single flue
or the several water-pipes from the tiers may
all pass through a single flue. One modified
arrangement of this kind 1s shown in Fig. 3, 85
in which two burners are employed and two
tiersof heater-sections, a pipe 81 leading from
the top of each tier and passing through the
Jower wall 9 of the boiler into an elbow 392,
which leads into a common water-pipe 33, 9c
which discharges near the top of the boiler.

A common ﬂue 34 leads through the top of

the boiler and thrc‘fuo'h the water-pipe 33, com-
municating at 1ts lower end with the heatmﬁ'— .
chamber, receiving and conveying therefrom 05
the gases, which further serve to heat the
water In the water-pipe 33 on their upward
passage. The cold water enters through the
pipe 21 and is led to the heater - sections
through the pipe 8. The connections between 100
the elbows 32 and the pipes 31 are made wa-
ter-tight by means of lock-nuts 34, which en-
a0 the pipes, and the lower Well 9 clamp
between these lock-nuts and the flanges of the .
elbows 32. The water-pipe 33 may be thread- 103
ed intothesleeve 35 and the flue-pipe 34 thread-

ed into the reduced end 36 of the pipe 33, thus
forming an alr-tight joint and at the same
time fermmo‘ I‘IU'Id connection between the
pipes. Any number of tiers may be empl(wed 10
each connecting through an elbow Wlth the
common pipe 33. The heeter-sec,tlons may all

be symmetrical, and one of the openings in

the upper and lower sections of the tiers may

be provided with a plug 37. 115

Many other modifications besides those re-
ferred to may be made without departing from
the spirit of the invention, and I do not, there-
fore, wish to limit myself to the constructions
and modifications outlined. 120

I desire to secure by Letters Patent— |

1. In a water-heater, the combination with
a tubular vertical boiler, of a combustion-
chamber below said boiler, a plurality of gas-
burners arranged in one horizontal plane at 125
the bottom of said combustion-chamber, a tier
of annular heater-sections arranged vertically
above each burner, the sections of each tier

“being connected serially together, a pipe lead-

ing from the bottom of the boiler and con- 130
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"nected with the lower sections ot each tier

only. to deliver the cold water thereto, the wa-
ter in the lower sections upon being heated
by the burners rising to the top section of
the tier, an independent pipe leading from the
top section of each tier and passing upwaurdlsr
through the boiler to discharge hot water near
the top thereof, and a flue s;ur'roundmﬁ* each
pipe, said flues passing from the combustlon—
chamber entirely through said boiler and con-
nected with the mtmosphere at the top of the
boiler. |

9. In a water-heater, the combination with
a vertical tubular boiler, of a combustion-
chamber upon which said boiler is mounted,
a plurality of gas - burners arranged in the
same horl/onthl plane at the bottom of the
combustion-chamber, a tier of flat annular wa-
ter-sections arranged vertically above each
burner, inlet and outlet openings for each sec-
tion, cscud inlet and outlet openings being each

(hspo%ed on diametrical lines anwularly clis- -

nlaced one hundred and eighty degrees from
each other whereby the water CIOWIHU" serially
upward through said sections 1s thomughlg
agitated, a pipe leading from the bottom of
the boiler and connected with the lower sec-

tion of each tier only to lead the cold water

thereto, an independent pipe leading from the
top section of each tier and passing vertically
through the interior of the boiler to discharge
the lleextud water at the top thereof, and a flue
surrounding each pipe, said flues passing en-
tirely thr OUUh the. boiler and connecting the
combustion - clnmbel with the atmosphere at
Lhe top ot the boiler.

In a water-heater, the combmabmn w1t11
a4 Veltlcal tubular :)01161', of standards for sup-
porting said boiler, a cylindrical shell sur-
rounding said standards and forming a com-
bustion-chamber below said boiler, a phl]f'cllltV
of burners arranged in the same horizontal
plane at the bottom of the combustion-cham-
ber, a supply-pipe for said burners surround-
Ing the chamber at the exterior thereof, an

11*1dopi,ndent valve controlling each burner, a

vertical tier of flat annular water-sections dis-
posed above each burner, a pipe connecting
the lower part of the boiler withh the lowel
section of each tier, the sections of each tier
being connected serially together, whereby

| the water from the lower section passes ver-

tically upward to the top section, while being
heated, an independent pipe leading from each
top section vertically upward t-*nough the 1n-
terior of the boiler to deliver the heated wa-
ter to the top thereof, and a flue surrounding
each pipe, said flues connecting the combus-
tion-chamber with the atmosphere at the top
of the boiler.

4. In a water-heater, the combination with
a vertical tubular boiler, of standards upon
which said boiler is mounted, a cylindrical
shell surrounding said standards to form a
combustion - chamber below said chamber,
plarality of burners arranged in the same 1101 1-
zontal plane at the bottom of the combustion-
chamber, a supply-pipe for said burners en-
circling sald chamber at the exterior thereof,
an independent controlling - valve for each
burner, a vertical tier of ﬂa,t, annular and thin-
walled water - sections disposed above each
burner, inlet and outlet openings for said sec-
tions connected together, said inlet and out-
let openings being disposed on diametrical
lines angularly chsplaced at right angles to
each other whereby the water ﬂowmg thr ough
the tier is thoroughly agitated, a pipe con-
necting the lower part of the bmler with the

Jowest section of each tier, an 1ndependent

pipe leading from each top tier through-the
interior of the boiler to dischar oe the heated
water at the top thereof, and a ﬁue surrounci-
ing each pipeand connecting the combustion-
chamber with the atmosl’)hem at the top 01

the boiler.
Inwitness whereof I hereunto subscribe my
name this 18th day of August, A. D. 1904.
| DANIEL- JOHN IF. BUCIL.
- Witnesses: |
Harvey L. HANSON,
Hexry J. Buck.
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