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WALKER, OF MALDENX,

HOT-WATER HEATER.

SPECIFICATION forming part of Le_tters'Patent No. 442,651, dated December 16, 1820.

Avplication filed March 7, 1880, Serial No, 342,972, (No model,)

Lo all whom ¢t may concerr:

Be it known that we, GEORGE W. WALKER
and ARTHUR W. WALKER, both of Malden,
county of Middlesex, State of Massachusetits,

haveinvented an Improvement in Hot-Water

ITeaters, of which the following description, in

connection with the accompanying drawings,
1S a speclfication, like letters and figures on

the drawings representing like parts.

This invention hasforits object to improve.

that class of hot-water heaters in which the
different sections are superimposed and con-
nected together to permit the water to circu-
late vertically through all the sections and
along the cross-tubes or passages thereof.
~Inourimproved heater the combustion-sec-
tion between the upper end of the fire-pot
section,or that which is lined with fire-bricks
or other usualblocks, and the circulatory sec-
tions, is made with double walls, the outer
wall being shown as quadrangular in cross-
section, while the inner wall is substantially
circular in cross-section, the inner wall taper-
ing outwardly from its lower toward its upper
end, to thusafford more space for the products
of combustion, such increase of space afford-
ing better opportunity for more complete com-
bustion, the space between the two walls bé-
ing filled with water, which when heated
rises through the circulatory sections above.
The circulatory seetions and the combustion-
section are provided with ears, which are
bolted together outside, as usual. We have
inclosed these sections in a sectional or di-
visible jacket held together by suitable de-
tachable locking devices, so that the said
Jacket may Dbeeasilyapplied to or be removed

from the heater whenever desired without

breaking steam-joints, the jacket having
pockets to embrace the ears, which are so
Providing the jacket with
pockets or hoods extended outwardly enables
the main body of the jacket to be brought
closer to the circulatory and combustion sec-
tions than would otherwise be possible. The
top plate is also divisible or made in parts, so
as to be readily removable without breaking
steam-joints. The circulatory sectionsare so

arranged one above the other that their cross-

tubes stand over each other in vertical lines,

thus leaving vertical flue-spaces between the | on which rest loosely the sliding ceiiter grate
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| tubes of the different superimposed sections,

such arrangement of the tubes and flues en-
abling a person through the door of the com-
bustion-section to insert a flue cleaner or

poker upthrough the flues of all the sections
to clean them, which could not be done if the

cross-tubes were staggered, as usual. Ar-

ranging the tubes one over another in a ver-
tical plane also leaves open

through the pile of circulatory sections, so
that the refiection from the fire is enabled to

shine up through the fiue-spaces of the cir-

cular sections to the under side of the cover-
ing-section. Kach circulatory section imme-
diately about the water inlet and outlet pas-
sages 18 preferably planed for the reception
of suitable packing, and a rib on each sec-

tion enters a groove of the ofher section,

which groove 1s luted or packed to prevent
the escape outwardly of any gases from be-
tween the sections.

Figure 1 is a front elevalion of a hot-water
heater embodying ourinvention; Kig. 2, atop
or plan view thereof; Ifig. 3, a section in the
line z, I'ig. 1, one of the circulatory sections
being partially broken out. Fig. 4 is a par-
tial elevation and section of the heater. Fig.
5 1s a section in the line «° Fig. 4. TFig. 6
shows a vertical cross-section in the line a° of
the combustion-section and two - circulatory
sections mounted thereon, the dotted line «*
showing the section for Fig. 4. Fig. 718 an
enlarged defail of the circulatory sections and
the packing and rib and groove. Fig. S81is a
sectional detail of the curb and support for
the fire-pot lining; Fig. 9, one of the series of
brackets, which is shown as shaped to enter
notches in the ledge or shelf of the fire-pot
section; Kig. 10,a section of the covering-sec-

tion of the heater in the line »°; Fig. 11, an

under side view of the covering-scction. Fig.
12 1s a plan view of the combustion-section;
and I'ig. 13, an enlarged section in the line
23 to show the locking-slide for the removable
jacket.
fied form of locking device for the jacket.
The ash-grate A divides the base of the
heater into a space A’ and ash-pit A® each
provided with a suitable door,as A® A% The
base has at its opposite sides like tracks a,

! I‘! !!?'Fl: o

flue-spaces

Fig. 14 1s asectional detail of a modi-~
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’, it having a suitable projection, as @,
ﬂdapted to be engaged by a hook or pokel
when 1t is desired to reciprocate the sliding
center grate,on which the center of the mass

of fuel rests, to thus shake the center of the

sald mass rather than the outer sides of the
mass resting against the fire-brick lining B.
Viewing Fig. 5, it will be seen that thereis
considerable space between the outer sides of
the fire-bricks and the interior of the metal
wall b, and this space is made to communi-
cate with the fire-pot by suitable passages 40,
(see Fig. 5,) so that air admitted into the ash-

pit may rise into the space outside of the fire-
bricks, and passing over, between, or through-

the said fire-bricks enter the combustion-
chamber b and commingle with the products
of combustion.

As shown, the bottom b’ hacs at intervals
(see Fig. 8) openmfrsb’andbmsb" with which
are engaﬂ'ed the hooks 67 of the legs b% Lhree
or more, at suitable intervals apart, the said

 legs ha\ ing rolls 1% on which rest the lower
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sule of the 11ng-g1ate d, having a concaved
upper side and open center - :

The ring-grate d is adapted to support the
the outer walls of the mass of burning fuel,
and has jointed to it a stud d’, e*{tended out-
wardly through a slot in the base, (see Fig.
4,) the said stud receiving on its end a 11111{
?, jointed fo the short arm of a hand-lever
d?, pivoted on a stand d?, secured to or form-
ing part of the wall 0, the upper end of the

sald lever having a handle d®. The space be-
tween the outer side of the lining B and the
interior of the wall b aids in pleventuw un-
due radiation of heat through the said wall.

We have shown the fire- pot section as a
separate piece set on a shoulder B’ of the
base-section; but the wall b of the fire-pot
section might be integral with the base-sec-
tion, and in such case the bottom plate or
suppmt 6" might, and prefemb]y WOUld be a

 separate plate.

The portion of the heater from the grate

to the top of the fire-bricks comtltutes the

~ fire-pot section.
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The combustion-section K, cast in one piece
by the employment of a suitable core,to thus

leave a watel'-cha,mb'er ¢ between the outer
quadrangular wall ¢ and the inner circular

wall ¢?, has a feed-opening % through which

the fuel will be supplied to the fire- pot section

when the-door ¢' is open. The lower end of
the combustion-section rests on the wall b,
and has preferably a lip 23 to act against the
upper edge of the fire-brick, the lip 23 corre-
sponding “with lip 63, butthe lip 23 is not ab-
solutely necessary. The outer wall of the
combustion-section K 1s shown as quadrangu-
lar externally, (see Fig. 12;) but the inner
wall e® is of substantially circular form, as
shown in said figure, the wall ¢* gradually

tapering 11p'ﬁ ardly and outwardly, as shown |

in Ifigs. 3, 4, 6, and 12, to thus leave inelined
Walls and fmm a combustmn chamber of
greater area than would be the c

£ air-tight.

‘heater without breaking steam-,]omts
sections /i A" may be ;jomed in like manner

case if the |

442 651

| inner wall ¢? was vertical, and being circular

the coal will settle readily along the wall ¢°.
The combustion-section suppmts the lewer-
most of the circulatory sections D D', &e., all
alike, there being any desired number of such

sections, one on top of the other, and finally -
at the top there is a hollow cov ermw—sectmn

IF. The upper end of the section E and the
upper end of each circulatory section are

grooved, as atf, and the under side of each

circulatory section and the covering-section
have alip f’,the said grooves f, pr ovided with
a suitable paCkII]O‘ or 1ut1ng, receiving the lips

bustion emd circulatory and covering sections
are preferably planed frue to and about the
water-passages 4 from one to the other of said

sections, a packing, as 25, being added about

the sald passages, as shown in Fig. 7.

The circulatory sections D D’, &e., ]mv
hollow cross-tubes g, with flue-spaces ¢’ be-
tween, and the said sections.are so mounted,
one above the other, that the tubes come in

vertical lines, thus 16:1\'*’11]“‘ the spaces ¢’ Open

vertically clear up to the bottom plate g* of

‘the covering-section F, Lhe said section hav-

ing a delivery-opening ¢° for the products of
combustion. The tubes g of the superim-

posed sections are substantially as deep as

the sections, and they substantially touch

The contiguous facesof the com-

05

each other to thus form hollow walls between

the flue-spaces, the shape of the tubes being
such as to afford the maximum amount of tube-

surface exposed to heat, and they are of such
shape as to practically f01m. W e]l defined ver-

tical flue-spaces. The spaces ¢’ may be read-

‘ily cleaned by a flue cleaner or poker inserted

at the door ¢t. The several sections have

ears 26 at their corners which are united by

bolts27. Thecombustion-section and sections

above it are inclosed in a jacket made in sec-

tions, as herein shown, two sections & 2" of
sheet-iron, the flanged edges or lips of the

100
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jacket-sections being united as shown at the

‘back and front of the heater.

Fig. 13 on a large scale shows the lips of

| the pmts I 1/ united by a grooved locking-

strip 24, the latter strip bemﬂ' adapted to be
moved vertically and slid off the lips to leave
the sections i 1V free to be removed from the

The

at the back of the heater, or the out-turned
flanges may be covered by a grooved strip w*
and bolted together, as in IFig. 14, by bolts
w3, The jacket portions have pockets 28 to
embrace or.inclose the ears 26, thus enabling
the jacket to fit the sections D D’, &c., more
snugly. The shape of the pockets is best

)

shown in the section, If1g. 3

In the manufacture of a furnace it is a

great desideratum to gain compactness, and

‘at the same time to produce a furnace hav-

ing a certain capacity for giving heat, so as
to occupy the least possible space, for the
simaller the space the less the amount of cast-

iron to enter into the production of the fuar-
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hace
the cueuldtmy “sections and providing the
jacket with the pockets to fit the ears, it is
posmblo to make the base and top of the fur-
nace—viz., the cast-iron parts, which are quite
e*{penqwe—-—of very much smaller area than
though the jacket were large enough to en-
tuelv surround not only the euculatmy Sec-
tions, but the ears also.  So by the employ-
ment of the pockets referred to, to mclose
the ears, the parts B’ and the par ts 0 0 , &c.,

may be made of considerably less area emd
consequently of less weight, reducing the
cost of the furnace.

The water enters the chamber E through
the pipesm and rises through the fapenmﬂsaL
in the coraers of the ell‘culdtory sections,
passing through the tubes ¢ g more or ]ess,
where 1t is heated as well as in the chamber
The hot water leaves the heater through
the pipes n in the cover or top seetmn T.
The top plate is made in three pieces 00" 0%

-s0 that 1t may be removed without bleakmn'

steam-joints.

The smoke-pipe g* will be provided with a
sultable damper g%, controlled by a suitable

‘handle ¢'°

The light of the ﬁre 18 free to shine up
through the spaces ¢’ to the under side of

the COVEI»SGCHOI} the under side of which 1s

shown in. Kig, 10.

Fig. 14 15 a sectional detail of a modified
form of locking device, it consisting of the

U-shaped bar 1a,pped over the ﬂanfred edges

of the casing and bolted through.
T'he fire- pet section, with its hps or projec-
tions to retain the ﬁre brick in place when in-

matter of another apphcatwn, Serial No.

40 667,716, filed on the10th day of October, 1890.

\\ e (,lmm—-

"By fitting the JaeLet quite snugly to ]

)

‘serted through the door b, form the subject- |

T'he base-section and the fire-pot section,

Combmed with the water-holding chamber ed'

combustion-section of q uadmnﬂ'ular shape
externally and circular 111te1nally, and a su-
perimposed circulatory section subﬁantmlly
as deseubed |

The base-section and the fire-pot section,
combmed with the water-holding chambered
combustion-section having an e:atel nal quad-
rangular wall and an internal circular wall,
the said internal wall sloping upwardly and
outwardly to increase the space in the com-
bustion-chamber, and a superimposed circu-
latory section, substantially as described.

3. Thecombination, with the superimposed
combustion and circulatory and covering sec-
tions having ears bolted together, of a jacket
provided with pockets to embrace and cover
the said ears, substantially as described.

4. The combination, with the combustion-
section having connected circulatory pipes m
at 1ts opposite sides and the superimposed cir-

culatory and covering sections having ears

bolted together, of a sectional or divisible
jacket surrounding said sections and inter-
posed between them and the said pipes m,
and removable locking devices whereby the
jacket may be applied or removed without
breaking steam-joints, and with the divided
or sectional top plate and pipes attached to
the covering-section, substantially as de-
scribed.

In testimony whereof we have sig ned our
names to this specification in the presence of
two subscribing witnesses.

GEO. W. WALKER. .
ARTHUR W. WALKER.

Witnesses: |
- FREDERICK .. EMERY,
B. DEWAR.
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