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- UNITED STATES

Patent OFFICH.

ELIJAH C. HALL, OF BRAINTREE, MASSACHUSETTS.

HEATER.

SPECIFICATION forming part of Letters Patent N o, 570,998, dated November 10, 1896.
7 Application filed August 28, 1896.. Serial No, 604,209, (Wo model,)

To «ll whom it mau conceri:

Be it known that I, ELijan C. HALL, re-
siding in Braintree, in the county of Norfolk
and State of Massachusetts, have invented an
Improvementin Heaters, of which the follow-
ing description, in connection with the ac-
companying drawings, is a specification, like
letters and numerals on the drawings repre-
senting like parts. .

This invention relates to a heating appa-
ratusand is herein shown asembodiedin a wa-
ter-heater, and is an improvement upon that
shown and described in United States Patent
No. 524,897, granted to me August 21, 1894,

My present invention has for its object to
provide asimple, more efficient, and economiec
heater, as will be described.

Inaccordance with this invention theheater
is provided with a hollow water-containing
casing forming the walls of the fire-pot or
combustion-chamber and with two independ-
ent water-containing chambers or castings of
different diameters which are supported by
and communicate with thesaid hollow casing,
the casting or water-chamber of smaller diam-
eter being supported above but within the

walls of the said hollow casing, so as to be

surrounded by the heat and products of com-
bustion on its passage to the smoke-outlet for
the heater, and the outer or larger water-con-
taining chamber is also exposed to the heat
on its inner side and outer side, as will be de-
seribed, so that the water flowing through the
heater is exposed to a substantially large
heated surface, which results in a maximum
heating effect with a minimum consumption
of fuel. These and other features of this in-
vention will be pointed out in the claims at
the end of this specification. ‘
Figure 1is a front elevation of a heater em-
bodying this invention; Fig. 2, a vertically-
longitudinal section of the heater shown in
Fig. 1 with a portion of the smoke stack or
pipe added; Fig. 3, a horizontal section on
the line 3 3, Fig. 2; Fig. 4, a horizontal sec-
tion on the line 4 4, Fig. 2; Fig. 5, a horizon-
tal section on the line 5 5, Fig. 2; and Fig. 6,
a detail to be referred to. o
The heater herein shown as embodying this
invention is provided with a fire-pot or com-
bustion - chamber «, preferably of circular

shape, and having its circumferential walls
composed of a hollow casing A, preferably cast
in one piece and forming a water-containing
chamber «?, the said casing resting upon and
being supported by an inwardly-projecting
cireular flange a® of a hollow base or support-
ing-frame o', herein represented as provided
with legs or feet ¢’ the said hollow frame or
base forming the ash-pit a® for the heater.

The hollow casing A-isprovided with a sub-
stantially flat top wall a” and bottom wall oS,
and at or near its upper end the said casing
is provided with inwardly-projecting hollow
lugs or arms ¢’ to obtain inereased heating-
surface, and some of the said lugs or arms
are employed to support a hollow chamber or
casting B, (see Figs.2 and 4,) preferably of
smdller diameter than the inner diameter of
the casing A, and composed, as herein shown,
of a hollow substantially semicircular bot-
tom portion a', a dome-shaped top portion a®,
and intermediate hollow columns ', sepa-
rated by slots or openings a' for the passage
through them of heat and produects of com-

-bustion.

The dome-shaped upper portion a? of the
chamber or casting B is preferably provided
with a substantially central depending cross-
shaped portion o', practically forming a pot
or kettle which is located centrally over the
hottest part of the fire in the combustion-
chamber or fire-pot a. The dome-shaped up-
per portion of . the casting B is provided, as
herein shown, with an extended neck a7, to
which the outlet-pipes a'® 0! (shown in Fig.
1) are connected to communicate therewith.

The chamber or casting B is supported by
some of the inwardly - projecting arms o,
and in the present instance the lower portion
a'® of the chamber or casting B is provided
with three outwardly-projecting hollow arms
a®,(see Figs. 2 and 4,) which extend over the
hollow casing A and communicate therewith
through nipples or short coupling-pipes a?'.
Represented in Fig. 2 as screwed into suitable
threaded openings in the arms a® and in the
arms ¢’ of the hollow casing A and secured
by lock-nuts a® ¢*.) The hollow casing A
alsosupports a second hollow chamber or cast-
ing B’, substantially dome-shaped and of a di-

ameter substantially equal to the diameter of
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the supporting - casing A, the dome -shaped
casting B’ having its rounded top b (see Fig.
2) provided with a central opening, through
which the neck portion ¢'"of the dome-shaped
casting Bis extended. The hollow casting B’
issecured to the supporting-casing A and con-
municates therewith by means of nipples or
pipe-sections ', (shown in Figs. 4 and 6,) the
casing A being provided with outwardly-pro-
jeeting arms D? and also provided with a sub-
stantially semicircular recess §?, which cor-
responds with a like recess b*(see Fig. ) inthe
casting B'. The casting 13’ in the present in-
stance rests directly upon the top wall ¢ of

the casing A, and the pipe sections or coup-.

lings 0’ are located within the hollow recesses
[® b* after the manner represented in Fig. 6.

The pipe sectionsor couplingsd’ are firmly
secured by means of lock-nuts 0° 1% The
outer dome-shaped casting B’ is provided at
its rear portion with an opening 6", with which
communicates a smoke - outlet passage DY
formed by a suitable frameor box b, provided
with an opening adapted to be closed by a
damper bR which may be operated, as herein
shown, by means of arod 6", Theinner and
outer dome-shaped castings B B’ are provided
at their front end with inlet-openings b 4%,
which communicate with and practically form
part of an opening b in an outside or inclos-
ing shell or casing 0", which opening b' is
normally closed by a door Y9, and through
which opening fuel is supplied to the fire-pot
a. Theoutside shell or casing ' is adapted
to rest upon suitable side flanges b*, secured
to or forming part of the supporting-base a?,
the said flanges being provided with upturned
lips 0* b®, forming a channel 0* into which
is fitted the outside shell b'". The portion 27
of the flange b* within the lip 4® forms the
bottom of the indirect-draft space, as will be
described. The outside shell b7 at its sides
is preferably composed, as herein shown, of
two parts 10 12, (see Fig. 4,) which in prac-
tice rest upon the flanges 6* between the up-
turned lips 0? b*.

The side pieces 10 12 of the outside inclos-
ing shell or casing form hollow chambers,
which are designed in practice to be filled
with a non-heat-condueting material 0%, such
as asbestos, mineral wood, or other suitable
material, and the outside shell is provided
with a dome or cap 0¥, (see Fig. 2,) having
suitable hrand-holes I* and provided with a
covering * of suitable non-heat-conducting
material. The hand-holes 0*" are normally
closed by removable covers 0¥, which may be
casily opened to gain access to the interior
of the upper portion of the outside shell or
casing when it is desired to clean or brush
oft the top portion b of the outer dome-shaped
casting B’. The side portions 10 12 of the
outside casing or shell D' are separated at
the rear side of the heater by a sufficient
space to permit of attachment of a frame or
casting composed of the side pieces ¢ ¢’ and

the inelined back piece ¢?, (see Fig. 3,) which

side pieces are extended into the furnace and
abut against the outside of the casing A and
casting B'. The frame composed of the side
pieces ¢ ¢’ and inclined back wall ¢* is pro-
vided with a top plate ¢?, which also extends
into the furnace and abuts against the outer
wall of the hollow casting I3, the said top
plate being provided with a suitable opening,
over which is fitted the smoke-outlet pipe ¢t
(Shown in Fig. 2.) The frame referred to is
provided with a preferably central partition-
wall ¢, which divides the smoke-outlet por-
tion of the shell or casing into two chambers
¢ ¢7, the chamber ¢’ communicating with the
passage or space ¢’ surrounding the heater
proper between the casing A and casting B'and
the outside casing orshell DV, and this passage
¢® also communicates with an annular space
or passage ¢, surrounding the inner dome-
shaped casting B between the same and the
inner walls of the dome-shaped casting B'.
(See Tigs. 3 and 4.) This communication is
effected, as herein shown, by providing the
outer dome-shaped casting B’ with an open-
ing ¢ - (See Fig. 8.) The partition-wall ¢/
is connected bya top plate orwall ¢*, (see Figs.
2 and 3,)s0 as to cut off the chamber ¢7 from
the outlet-pipe ¢t except through the indirect-
draft passage ¢®. The passage ¢® on one side
of the heater is provided with a vertical par-
tition ¢', (see Tigs. 3 and 4,) which extends
from an inwardly-projecting flange ¢ of the
outside casing or shell 0 down toward the
bottom of the casing or shell, but not entirely
to the bottom, (see dotted lines, Fig. 2,) so
that an opening will be left below the bottom
of the partition-wall ¢'3, by which the conti-
nuity of the indirect passage ¢® may be main-
tained for a purpose, as will be described.

The top portion b of the outer casting B’
has communicating with it, as herein shown,
two outlet-pipes ¢* ¢*, (see Fig. 1,) and the
outlet-pipes a®® ol ¢® ¢* form two distinct
sets of outlet-pipes,which may beled through-
out the building and returned to the inlet
endof the heater, preferably being connected,
as represented in Figs. 2 and 4, to a hollow
extension or outwardly-projecting hollow arm
or box ¢, secured to or forming part of the
casing A. ]

The heater may be provided with any suit-
able form of grate-surface d, represented in
the present instance as arevolving grate, and
provided with gear-teeth ', (see Kig. 5,) with
which mesh a pinion d* on a sleeve ?, ex-
tended through the front wall of the support-
ing-base a* and adapted to be turned by a
crank or key d*, the said sleeve having fitted
into it a rod or shaft d*, upon which the sleeve
turns when it is-desired to revolve the grate.
The shaft d° is connected to the revolving
grate d, so as to turn the same when it is de-
sired to dump the fire, and this connection
may be effected, as herein shown, by means
of a round stud d° extended from the under
side of the central portion of the grate through
a hole in the shaft or rod °, and the said stud
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may be locked to the shaft or rod d° by a suit- - ‘

able pin d'. (See Fig. 2.) The shaft or rod
" has its rear end extended through the rear
side of the base «t, and is provided at its.end
with an angular extension, over which loosely
fits a crank or arm ®, adapted to be retained

" on the angular portion of the shaft or rod

I0

15

~'20

25

30

35

40

45

55

6o

by a pin ¢, the lower end of the crank or
arm d° being adapted .to be locked between
lugs or ears d on the base a* by a pin d®
(See Figs. 2 and 5.) By reference to Fig. 2
it will be seen that as long as the crank or
arm b8 is locked between the ears d'° the shaft
@’ cannot be turned so as to dump the grate,
while at the same time the grate is free to be
revolved on the stud d°as a pivot by turning
the sleeve d® by means of the ¢rank or han-
dle d.- ,

By reference to Fig. 2 it will be seen that
the damper b controls what is termed the
‘“direct draft,” and when closed, as shown in
Fig. 2, the fire-pot or combustion-chamber «
communicates with the smoke-outlet pipe ¢t
by way of the indirect draft, which is afforded
an outlet from the passage ¢® through an
opening ¢* in the side wall c. S

The operation of the heater may be briefly
described as follows: Assuming that a fire
has been built upon the grate d and that the
damper O™ has been opened, which is effected
by drawing out the rod 0¥ so as to turn the
damper b back upon its pivot or hinge d2,
the products of combustion generated in the
fire-pot a directly impinge upon the inner cir-
cumferential walls of the casting B and upon
the depending section ¢ and pass from
within the dome-shaped casting B out through
the passages o' into the space ¢, and a portion
of the products of combustion pass from the
fire-pot @ directly up into the passage orspace
¢’, and from this space an outlet is afforded
through the opening or passage 17, chamber
b%, and thence directly into the smoke-stack
¢*, ~On the passage of the products of com-
bustion to the smoke-outlet ¢! it will be ob-
served that the inner dome-shaped casting B
is subjected to the heat of the products of
combustion on both its inner and outer sides,
while at the same time the inner wall of the
outer dome-shaped casting B’ is also sub-
jected to the heat of the products of com-
bustion.
burned up the damper b is brought into the
position represented by full lines in Fig: 2,
80 as to close the direct draft and to estab-
lish the indirect draft of the heater, which
may be traced as follows, namely: up from
the fire box or chamber ¢ into the dome-
shaped casting B and into the passage ¢?sur-
rounding the same, and thence through the
passage or opening c to the passage orspace

- ¢% on one side of the heater, the said heatbe-

ing directed from the opening ¢ around the
front of the heater, as indicated by the a-
row 20, Fig. 8, until it strikes the vertical

‘partition-wall ¢®, whence its course is de-

flected downward to the bottom of the heater,

Atter the fire has been sufficiently

so as to pass by the partition-wall ¢'® into the
passage c®on the other side thereof, and from
which latter the heat escapes through the
opening ¢*in the wall ¢ into the chamber ¢f,
and from thence to the outlet-pipe ct. By
means of the partition-walls ¢® ¢X direct com-
munication from the opening ¢ to the out-
let-pipe ¢t is cut off, and consequently the
heat has to take the course entirely around
the outside of the outer dome-shaped casting
B’ and around the hollow casing A; the par-
tition-wall ¢* causing the heat to pass down-
ward to the bottom of the heater before it
can escape to the smoke-outlet pipe.

It will thus be seen that the water con-
tained in the hollow base or casing A is ex-
posed to heat on its inner and outer sides
and thatthe twoupper water-containing cast-
ings or chambers B B’ are also exposed to
heat on their inner and outer sides, and,
furthermore, the vertical slots or openings !
in the inner casting B subdivide the same
into columns to still further increase the heat-
ing effect upon the water contained in the
casting B. It will thus be seen that in the
heater herein shown I have what may be
termed a ‘‘ common ” supply-chamber A, into
which cold or cooler water is admitted, and
in which it is subjected to a preliminary
heating by the fire in the fire-pot and by the
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heat passing through the passage ¢8.. The -

water preliminarily heated in the walls of the
fire-pot pass up by the separate outlets,
namely, the nipples or couplings ¢ and ¥,
into the dome-shaped castings or chambers
B B', wherein the water is subjected to its

100

highest heat, and from which two independ- -

ent outlets are provided, namely, one being
through the pipes a'® a® and the other through
the pipes ¢® ¢**. The waterin the outer cast-
ing or chamber B’is subjected to substan-
tially as great a heat as the water in the in-
ner chamber or casting B, by reason of the
fact that it is made shallower so as to expose
a less quantity of waterto heaton both sides

-of the casting or chamber. 'The heater herein

shown has the front wall 30 of the inclosing
case b'" provided on opposite sides of the
fire-door 6" with removable doors or covers
e ¢/, normally closing openings or passages
¢® ¢°, which communicate with and form part
of the passage ¢%, so that access may be had
to the passage c® for cleaning the outside of
the outer casting B’ and also the outside of
the base or casing A by meauns of a suitable
brush. " The front wall 30 of the inclosing
casting 0" is further provided at or near its
bottom with a door ¢*, normally closing ‘an
opening &%, (see Fig. 2,) which communicates
with the fire-pot «, whereby clinkers which
may accumulate on the grate d may be
readily removed, and on opposite sides of the
clinker-door €® the front wall 80 of the in-
closing case is provided with covers or doors
e' 65 mnormally closing suitable openings
which communicate with the indirect-draft
passage c® at or near its bottom and above the
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portion 27 of the inwardly-projecting flange

0% of the supporting-base !, the flange «®
at the front portion of the heater being pro-
vided with removable covers e ¢ at opposite
sides of the front portion, (see Fig. 5,) which
covers normally-closed openings leading into
the ash-pit, and through which openings the
dust removed from the outside of the casings
A and B may be brushed into the ash-pit <’
The flange ¢’ of the supporting-base a* may
also be provided at its front portion with a
hand-hole normally closed by the cover e,
by removing which access may be had to the
sleeve d® The ash-pit ¢® may be provided
with the usual ash-door ¢'%, and the inclined

wall ¢ may also be provided with an open-

ing normally closed by a removable cover
e¥, by which access may be had to the rear
of the furnace. The wall ¢ may also be pro-
vided at its upper portion with a removable
cover ¢, constituting a cold-air damper.

I claim—

1. In a heater, the combination with a hol-
low casing forming the walls of a fire-pot, of
a hollow chamber supported above the said
hollow casing and communicating therewith
and provided with an outlet for the products
of combustion, and a second hollow chamber
surrounding the first hollow chamber and
supported by and communieating with the
hollow walls of the fire-pot and provided with
a direct-outlet opening and with a separate
indirect-outlet opening for the products of
combustion, and an inclosing shell forming
with the second hollow chamber a heat-cir-
culating passage with which the indirect-ont-
let opening communicates, substantially as
deseribed. :

2. In a heater, the combination witha hol-
low casing forming the walls of the fire-pot, of
a hollow dome-shaped chamber supported by
and communicating with said hollow casing,
means to detachably secure said chamber to
the said hollow casing, and a second dome-
shaped chamber surrounding the first dome-
shaped chamber and separated therefrom to
leave a passage for the heat about the said
first chamber, and means to detachably se-
cure said second dome-shaped chamber to the
hollow casing to communicate therewith, and
outlet-pipes for each of said chambers, sub-
stantially as described.

3. In a heater, the combination with a hol-
low casing forming the walls of a fire-pot, of
a hollow chamber of less diameter than the
said hollow casing supported above the same
and communicating therewith, and a second
hollow chamber of larger diameter than the
first chamber and surrounding the same to
leave a passage for the circulation of heat
around the outside of the first chamber, and
means to connect the said second chamber
with the hollow casing, substantially as de-
seribed.

4. In a heater, the combination of the hol-
low casing A provided with inwardly-project-

P 570,993

ing arms, and forming the walls of a fire-pot,
of ahollow dome-shaped casting B of smaller
diameter than the casing A and supported
upon the said inwardly-projecting arms, and
a hollow dome-shaped casting B’ of larger di-
ameter than the casting B to form a passage
for the circulation of heat aboutthe outside of.
the casting B, and means to connect the hol-
low casting B’ with the hollow casing A, sub-
stantially as described.

5. In a heater, the combination of the hol-
low casing A provided with inwardly-project-
ing arms and forming the walls of a fire-pot,
of ahollow dome-shaped casting B of smaller
diameter than the casing A and supported
upon the said inwardly-projecting arms, and
provided with the substantially central de-
pending portion ¢! and with an upwardly-
extended neck portion ¢'?, and a hollow dome-
shaped casting B3’ surrounding the casting I3
and separated therefrom by a heat-circulat-
ing passage and provided with an opening in
its top through which the neck portion of the
casting B extends, substantially as described.

6. In a heater, the combination of the fol-
lowing instrumentalities, an inclosing shell, a
hollow casing located therein and forming
the walls of a fire - pot, a hollow chamber
supported by said hollow casing and consist-
ing of a hollow bottom portion a', a hollow
top or dome ¢'* and intermediate separated
hollow columns ¢!, means to connect the hol-
Jow bottom portion with the hollow casing,
and a second hollow chamber surrounding
the first hollow chamber and separated there-
from toleave a heat-circulating passage, and
also separated from the ineclosing shell to
form a heat-circulating passage on the outer
side of the said second hollow chamber, and
means to connect the second hollow chamber
with the hollow walls of the fire-pot, substan-
tially as described.

7. In a heater, the combination of the fol-
lowing instrumentalities, an inclosing shell
provided with a fire-door, a hollow casing
located therein and forming the walls of a
fire-pot, a hollow chamber provided with a
top, sides and bottom supported upon the
hollow casingand communicating therewith,
and having an opening 0* in line with said
fire-door, and a second hollow chamber sup-
ported upon the said hollow casing and sui-
rounding the first hollow chamber and pro-
vided with an inlet-opening 5 in line with
the opening b and with the fire-door, and
having an outlet-opening ¢!, substantially
as described.

8. In a heater, the combination with an in-
closing shell, of a hollow casting located
therein and forming therewith a heat-circu-
lating passage outside of the said casting and
provided with a direct-outlet opening 0" and
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products of combustion, a partition-wall ¢'®
extended from the top to near the bottom of
the said circulating-passage, and a second
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hollow casting of smaller diameter than the In testimony whereof I have signed my
first casting and located therein to form there- | name to this specification in the presence of
with a heat-circulating passage between the | two subseribin ¢ witnesses.

said castings and provided with an opening ELIJAH C. HALL.
5 to form a passage for the products of com- Witnesses:
bustion from one to the other side of the said Jas. . CHURCHILL,

smaller casting, substantially as described. J. MURPHY.




