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To all wwhony it may cmwm'n:
Be it known that I, GEORGE ALFRED W AT-

- SON, manufacturer, of the city of Toronto, in

- I0
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the Province of Ontario, but temporarily re-
siding in the city of Montreal, Province of
(Quebec, Canada, have invented certain new
and nseful Improvements in IHeaters; and I
lo hereby declare that the following is a tull,
clear, and exact description of the same.

The object of my invention is, first, to in-

crease the heat-distributingarea of the heater:
secondly, to secure a better disttibution of the
water through the sections, and thusinsuring

& more pertect heating thereof; thirdly, to

prevent the undesirable escape of gases and
dust from the heater either while fuel is be-

ingsupplied or while the grateis being shaken,
- and, lastly, to improve the construction of
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hot-water heaters generally.

My invention may be said, briefly, to con- .

sist in construeting the heater to comprise one
or more sections embodying a series of annu-
lar water-spaces, and these water-spaces pref-
erably connecting a pair of water-chambers
and anindependentheating-spaceinclosed by
said independent water-spaces and extending

~ through said chambers, also to connect the
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source of draft with the dust-pan and coal
supply, besides the combination, arrange-
ment, and construction of parts, (and the

equivalentsthereof,) as hereinafter deseribed,

illustrated in the drawings, and pointed out
in the claims. For full comprehension, how-
ever, of my invention reference must be had
to the accompanying drawings, forming a
part of this specification, in which like sym-
bols indicate the same parts, and wherein—
Figure 1 is a front elevation of a heater,
partly in section; Fig..2, a transverse verti-
cal sectional view taken on line 2 2, Fig. 1.
Figs. 3,4, and 5 are transverse horizontal sec-
tional views taken on the lines 3 3 4 4, Fig.
2, and 5 5, Fig. 1, respectively. -
1T'he heater is preferably made up of an ash-
pit section 5, a fire-pot section 6. a top sec-

tion 80, and any desired number of sections

3, intermediate of the top section and fire-pot
section. The ash-pitsection 5 is formed with

an ash-pansection 10, smaller than and within
said section 5 and located near the top the reof,
in order that said section will form a jacket

—

| or chamber 11, adapted to inclose same on all

sides excepting the front and top, at which
points the ash-pan connects, respectively,
with the front of the casing, through which
access can be had to the pan by means of

doors 12 and the fire-pot. The grate 13 (in-

dicated by dotted lines) may be of any desir-
able construction and is carried at the upper
end of this ash-pit section 5. On the top of
this section is set the fire-pot section 6, which
18 preferably constructed as follows:

- Two circular water-chambers 15 and 16 are
located one above the other and have npern-

ings (preferably oval and located concentric

of the fire-pot) in their adjacent sides and
opposite to one another, each pair of open-
ings being connected by one of a series of
vertical tubes 17, thus forming a series of in-
dependent passages for the water from one
chamber to the other and connecting the in-

teriors of such chambers at short intervals all

around same, excepting at the front, where
the connection is made by a U-shaped por-
tion 19 in order to provide a space to aceom-
modate the fire-door 20, the tubes that form
the upright arms of this connecting portion
1J being of less capacity than the connecting-

tubes 17. - These parts, <. e., the chambers 15 -

and 16, the tubes 17, and U-shaped portion 19,
are preferably made integral, and the cham-
bersare preferably formed with angularsid es,
asshown. The upperside of the upper cham-
ber 15 and the lower side of the lower cham-

ber 16 are provided with openings correspond-

ing in shape to and of less diameter than,
but coneentric with, the openings with which
the tubes 17 are connected, and these open-

ings in the sides of chambers 15 and 16 are

connected by tubes 23, thus forming & series
of continuous gas-passages 24 through the

chambers 15 and 16 and the connecting water- .
passages formed by the tubes 17.
mediate sections 8 are preferably constructed

The inter-

with top and bottom plates 8% and 8® and in-
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closing side 8¢, the plates 8§ 8 being each

provided with a circle of perforations con-

nected by tubes 30, corresponding with tubes

23, and thus forming a continuation to the
bassages 24. A second circle of passages 31,
preferably corresponding in shape to and in-

| side of the cirele of passages 24, but radial of
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the fire-pot, are formed, similarly to said pas-
sages 24, by perforations in the top and bot-
tom plates of the sections and connecting said
plates by tubes 52, and a main central pas-
sage 53 is formed by perforating the center
of the top and bottom plates of each section
and connecting said perforations by a tube
34, which, as will hereinafter be set forth,
forms the magazine.

The water-back is formed of corresponding

rearward extensions from the top section S0
and each of the intermediate sections §, and
a communication between each and all of
these sections is effected by two openings 50
and 50 in each of the top and bottom plates
8* and 8°, respectively, of the intermediate
sections 8 and an opening 36* (corresponding
with the openings 56) in the bottom plate o4
(to be hereinafter further described) of the
top section 80, while an opening 36" serves as
the flow-outlet. A vertical diaphragm 37 ex-
tends between the openings 36 and 36 from
plate 8" to plate 8* and from the rear side of
the water-back portion of each section for-
ward to the central tube 34. The openings
55 and 30 are continued down through the
upper end of chamber 15, and the return-inlet
45 1s provided at the rear of the lower cham-
ber 16.

The top section 80 is formed of an approxi-
mately flat plate having a central opening
therethrough provided with a cover 70 and
corTe Spondmﬂ' in size to the interior of tube
34. This plate has all of its periphery (ex-
cepting the rear extension, that forms the
water-back) curved downward]y to rest upon
the topsideofthe uppermostintermediate sec-
tion 8 and forms a space that is divided hori-
zontally about midway of its height by a dia-
phragm 81, having its periphery turned and
extended downwardly to a point in line with
the edge of the top plate. 'This diaphragm
hasa central opening corresponding in diame-
ter to the eentral opening of the top plate,
and a tubular section 83 extends from the
edge of said last-mentioned opening, to which
1t 1s connected, down past the opening in dia-
phragm s1, with the edges of which opening
1t 1s also conneected, to a point in line with the
turned-down edges of the top plate and the
diaphragm, such edges being connected by a
horizontal plate 84, thus forming a water-
space 85, extending continuously around the
top section.

An air-inlet to the central tube 34 1s pro-
vided, preferably, by securing to the under
side of diaphragm 81 and adjacent to tubular
section 83 a ring or circular diaphragm 387, ex-
tending from said diaphragm 81 downward to
a point in line with the edge thereof,in order

that when said top section is set in place the

lower edge of said circular diaphragm 87 will
rest upon the top of the section next below it
and thus form space 86 continuously around
sald tubular section 83, and with which tubu-
lar section sald space communicates through
a series of openings 83*. A series of pipe-
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sections 90 extend in line with one &HOLhGl

through each 1ntermedmte section and pref-
er bely near the rear edge of the heater down-
ward to the fire-pot, and the ash-pit sections,

which have corresponding pipe-sections, to
the ash-pan, with which it is connected, while
the upper ends of these pipe-sections commail-

' nicate with a horizontal passage 388, prefer-

ably formed by an inverted-U-shaped trough
89, which in turn communicates with the eir-
cular space 30.

I consider it preferable to provide the pas-

sage formed by pipe-sections 00 with means

for regulating the draft therethrough, and to
this end I locate a sliding damper 44 at any
desirable and effective point, but preferably
adjacent to the ash-pan and in the pipe-sec-
tion connected immediately thereto, such
pipe-section being formed with a horizontal
extension 44*, 1n which the damperis guided.
This damper is preferably formed of a flat
portion located In the guiding-section of the
pipe, and a rod 44°, connected thereto, extends
rearwardly throug 'h the back of the heaterand
is terminated in a handle-section 44°

As the grate-section proper forms no part of
my present invention, I have not considered
it necessary to describe same, and 1t 18 there-
fore only indicated in dotted lines in Ifig. 2.

A heaterconstructed and assembled accord-
ing to the foregoing will present a greater
heating area than has been obtained hereto-
fore, and the circuit of the heated gases there-
through, except while fuel is being supplied

or the fire shaken, will be as follows: "T'he
‘heated gases rise from the fire through the

series of passages 31 into the top section 50O
and are drawn thence down passages 24 and
through jacket 11 to the chimney connection
X. When it is desired to remove the cover
70 to fill the magazine formed by tube 34 with

fuel, or for other reasons, the damper 44, if

closed 1s opened and the damper in the ash-

Ppit door closed, when the draft will be from the

ash - pan, thmunh the conductor or passage

formed by the pipe 90, air-space 86, openings

33*, and magazine 34 into the fire-pot, whence

1t proceeds by the main flues or passages 31 to

top section 80, through passages 24, to jacket
11, and the ehimney eonnxection X.

The water-cirenit will be from return-inlet
45, into and around chamber 16, up the annu-

lar spaces between tubes 17 and 23 and U- _

shaped portion 19, to and around chamber 15,
thence through the opening 85 in the upper
end of such chamber 15, through the various
intermediate sections 8 and the top section
30, to the flow-outlet 36°.

It is obvious that all or any one of the sec-
tions can be constructed upon the same novel
principle as the fire-pot section or the con-
struction thereof to provide annular water-
spaces and water - chambers connected by
independently and interiorly heated small
bodies of water varied to a considerable ex-
tent and many other changes made without
departing from the spirit of my invention.
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YWhat I claim is as follows:

1. Anintegral annularsection for hot-water

heaters formed of a series of separate annu-

- lar water-chambers forming the wall of the
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section and each inclosin g a separate heating-

space. |

2. A section for hot-water heaters, formed

of two water-chambers and a series of Iinde-

pendentseparate annular water-passages con-
necting said chambers and forming the wall
of the section, and each passage inclosing ‘a
separate heating-space, with flow connecticns
from one, and areturn connection to the other,

- 0of said chambers.

15
~of two water-chambers and a series of inde-

5. A section, for hot-water heaters, formed

pendentseparateannular water-passages con-
necting said chambers, each passage inclosing
a separate heating-space, and heat-passages
extending from said heating-spaces through

sald water-chambers with flow connections

fromone, and areturn connection tothe other,
of said chambers.

4. In a hot-water heater, the combination
of, an ash-pit section formed with a jacket
having an outlet to the open air, a grate, an
annular fire-pot section arranged above said

ash-pit section and formed of a series of sepa-

rate vertical annular water - chambers ar-
ranged side by side and each inclosing a Sep-
arate heating-space connected at its lower
end with said jacket, one or more water-sec-
tlons located above said fire-pot and a top
water-section located above said water-sec-
tions, said water-sections having a series of
vertical passages therethrough connectin gthe
spaces 1nclosed by said annular water-cham-
bers with a space formed by said top section,
and a series of passages connecting the space
formed by said top section with the fire-pot, a
flow and return connection with the body of
water contalned in said heater, for the pur-
pose set forsh.

5. In a hot-water heater, the combination
of, an ash-pit section formed with a jacket
having an outlet to the open air, a grate, an an-
nular fire-potsection arranged above said ash-
pit section and formed of a series of separate
vertical annular water - chambers arranged
side by sideand each inclosing a separate heat-
ing-space connected at its lower end with said
Jacket, one or more water-sections located
above said fire-pot and a top water-section lo-
cated above said water-sections, said water-
sections having a series of vertical passages
therethrough connecting the spaces inclosed

- by said annular water-chambers with a space

6o

formed by said top section, and a series of

bassages connecting the space formed by said

top section with the fire-pot, a flow and re-
turn conmnection with the body of water con-

tained in said heater, and an independent

heated air supply from the ash-pan to the fire-
pot, for the purpose set forth.

6. In aheater, the combination with a main
flue or flues connecting the fire-chamber with
the chimney connection, of a secondary con-

- ductor or passage independent of the grate-

section and said main flue or flues and con-
necting said under side of the grate with the
fire-chamber, for the purpose set forth.

7. In aheater, the combination with a coal-

magazine and main flue or flues connecting

the fire-chamber with the chimney connec-
tion, of a secondary flue or flues independent
of the grate-section and of the main flue or

flues and connecting said under side of the

gratewith said coal-magazine, for the purpose
set forth.

5. In a hot-water heater, the combination
of, an ash-pit section formed with an ash-pan
section smaller than and set within said-ash-
pit section and located near the top thereof
to form a jacket or chamber surrounding said
ash-pan on all sides excepting the front and

| top thereof said front portion communicating

with an opening in the front of the casing,
and sald jacket or chamber communicating
with the chimney; a grate located at the top
of said ash-pan section; a fire-pot section ar-
ranged above and resting upon said ash-pit
section and formed of two circular water-

chambers located one above the other and

connected by aseries of tubesand a U-shaped
portion to form independent water-passages
from one to the other of said circular water-
chambers; a series of tubes each of which
extends from the lower side of said lower cir-
cular chamber to the upper side of said upper
circular chamber and located within and be-
ing of less diameter than said first-mentioned
tubes; one or more water-sections located
above said fire-pot section and provided with

a series of vertical passages corresponding in
size with and connected to the passages formed

by the smaller tubes through said fire-pot sec-
tlon, a second cirele of vertical passages and
a tube leading from the fire - pot upward
throughall of the said water-sections; a water-
back formed by a rearward extension from

each of said water-sections and a vertical
dividing-diaphragm extending from said cen-

tral tube rearward to the rear of said exten-
sion, communicating openings between said
sections and located on either side of said
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diaphragm; a top section located above said

water-sections and formed to present a water--

chamber, a chamber communicating with all
of the vertical passages through said water-
sections, and an air-chamber encircling the
upper perforated end of a central tube ex-
tending vertically therethrough and corre-

sponding to the central tube of said water-

sections, said tube being provided with a
cover, a rearward extension corresponding to
said water-back and havingacommunication
with same; a pipe connected with and ex-

tending from said circular air-space to and

connected with the ash-pan; a damper for
opening or closing said pipe; and flow and

return connection to connections from said |

top section and the lower circular chamber of
the fire-pot section respectively, for the pur-
pose set forth.
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9. In a hot-water heater, the combination

of, an ash-pit section; a grate located at the
top of said ash-pit section; a fire-pot section
arranged above and resting upon said ash-
pit section and formed of two circular water-
chambers located one above the other and
connected by a series of tubes to {orm i1nde-
pendent water-passages from one to the other
of said circular water-chambers; a series ot
tubes each of which extends from the lower
side of said lower circular chamber to the up-
per side of said upper circular chamber and
located within and beingof less diameterthan
sald first-mentioned tubes; one or more wa-
ter-sections located above said fire-pot sec-
tion and provided with a series of vertical
passages corresponding in size with and con-
nected to the passages formed by the smaller
tubes through said fire-pot section, a second
circele of vertical passages and a tube leading
from the fire-pot upward through all of the
said water-sections; a top section located
above said water-sections and formed to pre-
sent a water-chamber a chamber communi-
cating with all of the vertical passages through
said water-sections, and an air-chamber en-
circling the upper perforated end of a central
tube extending vertically therethrough and
corresponding to the central tube of sald wa-
ter-sections; a pipe connected with and ex-
tending from said circular air-space to and

573,170

connected with the ash-pan; a damper for
opening orclosing said pipe; flow connections

from said top section and return connections

to the lower circular chamber of the fire-pot
section, for the purpose set forth.

10. In a hot-water heater, the combination
of, an ash-pit section formed with a jacket
having an outlet tothe open air, a grate, afire-
pot section arranged above said ash-pit sec-

tion and having heat-passages therethrough, |

one or more water-sections located above sald
fire-pot and having a series of heat-passages
therethrough connected with the fire-pot and
additional heat-passages connected with the
heat-passages of the fire-pot sections,and a top
water-section located above said water-sec-
tions inclosing a space and communicating
with all of the heat-passages of said water-sec-
tions, a flow and return connection with the
body of water contained in said heater, an
open-ended vertical fuel-magazine extending
from the fire-chamberto the top of the heater
and provided with a cover and a heated-alr
supply, from the ash-pan to the upper end of
said magazine, for the purpose set forth.
Montreal, February 28, 1596.

GEO. ALFRED WATSON.,

In presence of —
WiLn., P. MCEEAT,
IFRED. J. SEARS.
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