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My invention relates to a boiler furnace and
garbage incinerator shownin'the accompany-
ing drawings and more particularly described
in the following specification and elaims.

5 The primary object of my inyvention is to
construct'a boilér furnace for hot water or
low pressure system of sheet metal preferably
welded ‘together,—~to rediice manufacturing
costs,—and so constructed as to secure maxi-

10 mum efficiency by mixing the volatile gases
arising from the coal with air in proper por-
tions upon - passing the products through a
carburetor where they thoroughly’ co-mingle
and become preheated” 5o that- when dis-

15 charged into the furnace ‘proper they hava
become a highly combustible fuel. :

A further object of the invention is to con-
struct'a furnace in' which low grade bitumi-
nous coal may be-used and which will insure

20 the elimination of* smoke and operate -at a
high efficiency. :

In'a heating furnace it should be borne in ,

mind that fully 75% of the time the furnace

is operated the dampers are closed and under
25 these conditions there is not sufficient oXygen
to effect combustion nor is there -suffirient
power-in the-flues to draw
the multitude of small tubes commonly em-
ployed in heating units.” The draft-—in most
cases—necessary to.accomplish this will be
from 25/100 to 80/100 inches as meastred by

- a column-of water. Tt will be apparent from

this that when operating with the draft

closed the gases released cannot carry through
30 the tubes and under such conditions the-tubes
are. ineffective for they cannot function as
heat absorbing members, but soon fill up with
soot ‘and ash which are non-conductors of
heat. This deposit must be scraped. out or
otherwise removed from the tubes before they
are again effective. '

When combustion is imperfect the deposit
in'the tubes and heating surfaces is very rapid
and after a fresh charge of coal the aceumula-
tion of soot and ash is sufficient to greatly-im-
pair the efficiency of any furnace.

&t

‘Theoretically 200 cubic feet of air is re-

quired to consume one pound of coal.  With

loss of draft by closed dampers the coal is con-
5 sumed ‘as if placed in a retort by a baking
process and not by a proper mixture that will
effect complete combustion.
- Modern: practiée demands that at least 159,
of the necessary air must be admitted to the
furnace above the fuel'bed. This is accom-
plished in my furnace by passing air through

1

o

the gases through

a ‘carburetor-and discharging it immediately
above the incandescent coke five back’of'the
smoke arch, : B :

. With- the foregoing and other objects in
viewwhich will appear as the description pro-
ceeds theinvention further resides in the-comu
bination and arrangement of parts-and in the
details of construction hereinafter: described
and claimed it being understood that changes
may be made in‘the precise.embodiment of the

invention herein‘ disclosed without departing

from the spirit'of the same:

In‘the drawings. accompanying this specifiz
cation: .

Figure 11is a‘vertical longitudina) sectional
view-of the boiler farnaee. ‘

Figure 21is a horizontal sectional view talen
on or about’line 29 of: Figure:1/160king
down upon the grate bars. '

Figure 8 is a vertical cross-sectional view
taken on or aboutline 8—8'0f Figure 1.

Figure 4'is -a vertical cross-sectional view
taken on or about line 44 of Pigure 1.

Figure 5is a détail view of one of ‘the:car-
buretors in'cross-section: taken ‘on’or‘about
line 5—5 of Figure 1.

placed upon the drawings:

‘denotes an outer-shell; A an inner shell
spaced from:the outer shell with' a flinge at
the bottom welded to the: outer shelI'fOrming
a'chamber in which water is ‘carried, entirely
surrounding-the fire- and the hot gases of com-
bustion. Between the members ‘A~—At on
each side of the fire box and extending the
full length of ‘the- furnace are. bafile ‘plates
B—B. These baffle plates separate the water
into two ‘bodies-tha ‘outer- being ‘the- colder
water: which ' flows downwardly: while ' the
inner’ space- directs the hotter water upward-
ly following the arch ofthe ¢rown sheet A2 to
a point near'or on'a plane with the topi of the
crown sheet where the bafffe: plates are given
a reverse'curve B, the purpose of which is té
prevent violent - agitation or “priming:”"

Thete: are” thrée ‘or more cross’ members

Referring now ‘to-the letters of ‘reference
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brideing the furnace ‘through” which - water

circulates. The first one marked iC islocated
above the gratebars D and'arched, exténding
rearwardly  from the front® of “the' furnace
about’onethird the length ‘of'the unit,—it is
hollow' and is-constriicted: ‘of sheet metal di-
vided by two baffle plates G Cp and’is welded
tothe sheets forming the ‘side: walls ofthe
fire-box*and to the front 'wall of the furmsce
as at B, This water box is enrved—the hots
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om reaching across the furnace—and has
port openings I* cut through the fire sheet
hear its bottom end to admit water freely,
while the upper end cuts shell A connecting
into the inner space formed by the baflles
B—B where the water is in high velocity.
The hafle plates C* C* placed inside the
arched leg C divide the water. The smoke
arch C is so formed that the portion at the
lower side of the arch is the crown under
which the coal is coked, and consequently the
under-surface is not subjected to a high tem-
perature. The coal lying under this arch 1s
under the process of coking, and the gas from
the coal is carried through the carburetor I
forward into the furnace proper, where the
gas is consumed. There heing no heat
against the under side of this arch C, the
water circulates freely under the lower edge
of the baffle C°, supplying both channels C*
and C# with an ample supply of water at all
times.

Passing through this arch-shaped box are
short hoiler tubes H welded thereto which
serve to support the necks of the carburetors
T—T which function as follows:

Tresh fuel having been placed in the fur-
nace in front of the arch C—the previous
charge having been reduced to coke—it 1s
pushed baclk under the hottom of the arch
into the rear section of the fire hox and onte
the transverse rocking grate bars J—actuated
by the lever Ji—where it is further con-
aumed. The volatile gas from the fresh
charge soon starts to exude from the coal and
is carried upwardly mixing with fresh air ad-
mitted through airducts X into the fuel bed
through which it finds its way to the car-
buretor where the mixture is perfected and on
reaching the inner chamber of the carburetor
is heated, becoming a highly combustible gas
when discharged through the port I from
the carburetor—it is ignited by the flame
arising from the coke at the vear of the
grates.

At the rear of the transverse grate bars
is placed a hollow hridee wall or water leg
L. This like the arched front lex is welded
to {he side fire sheets with ports cut through
s nt M—M? to permit water to flow into it
from the sides.—it also is provided with two
baffles N-—N. A third hox or water leg Pis
spaced from this one midway to the rear.
This leg differs from the others in that it is
opened at the sides into the side water leas,
and also is provided with donble halfle plates
Pr—P1, for the same purpose as the baflle
plates in the front and center water legs.

By dividing the water in this way the
friction caused by water passing upwardly
and downwardly 1n the same passage is mini-
mized permitting unréstricted flow, without
danger of the water carrying over or “prim-
ing.”

Q indicates a tile slab resting upon the
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top of the bridge wall T and on angle irons
s secured to the walls of the inner shell.
The tile Q extends in a forward direction
~bout one-third the length of the fire box and
the flames lapping under the tile pass in front
and then back over the top of the tile and
in a downward direction in front of the
water leg P.—dividing upon reaching the tile
R. restine upon anzle irons #—7 madle fast Lo
the bridee wall and water leg P. Thetile R
causes the gases to separate. half passing on
each side and under the hottom of the water
leg P, the gas being then directed upwardly
on the opposite side of the leg P encounters
the tile 8. supported on angle rons s-—5 se-
cured to the water leg and rear wall of the
furnace—here it again divides hefore mak-
ing its exit through opening T to the stack,—
nat shown. In this manner thé gases are
forced out against the walls of the furnace
where heat is taken up through the plates by
the water between the walls of the furnace.

Located near the bottom of the rear cham-
ber are a plurality of water tubes 1, spaced
apart and projecting throngh the inner chell
AT of the side walls, These tubes serve asg
grate bars upon which garbage or other
waste may be deposited through the door V,
at the rear of the furnace.

Tt will be seen that the hot gases from the
furnace pass over the carbage—no air being
adinitted from below—drying the waste
material and destroying all ordors. When
thoroughly dry, it is in condition to take fire
and upon opening the sliding gate Woin
ihe curtain wall 3! operat-d by s handle
12 extending through the side walls of the
furnace air is admitted from the pit helow
the water tubes U, cansing the refuse to b
quickly until all is consumed,—while the
heat units contained in the reluse ave con-
sorved and carvied alongr with the main vol-
ume of gas from the main frel hed.

N denotes {he outlet conneetion for the
water or steam pipes (not shown) Teading
to radiators and Xt X" are return connee-
tions respectively located on opposite sides
of the furnace for convenience in making a
anitable return connection from the healing
sveten.

In this construetion—there heing no snall
tubes—the drait resistance through the fur-
nace is practically nil. vor is there any place
for lodgment of soot or ash—the heatine
curface remaining clean at all times and n
the hest possible condition to ahsorh the Lieat,
Tt will also be noticed that nearly the entire
heating surface s guhjectsd to radiant heat
from the surface on which the rays= o { heat
may shine and are transmiited by convec-
tion, which start on or before the gases reach
the tile Q.

The combustible gases are in extremely
Jong contact with the heating surface and by
following the course of travel, it will he noted
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that they pass fully twice the entire length
of the furnace before passing out through the
flue or chimney. ~ o
_ Having thus described my invention: what
Iclaimis: ‘ o
1. A boiler-furnace‘including an inner and
an outer shell, spaced apart to form a water
chamber surrounding the combustion cham-
ber formed by the inner shell; baffle plat-s
dividing the water chamber between the inner
and outer shells, whereby the water between
the outer wall and the baffle plates may flow
downwardly and' thence upwardly between
the baffle plates and the inner shell to the
space above the combustion chamber; a hol-
low rearwardly and ‘downwardly - curved
smoke arch located in the combustion cham-
ber and extending from side wall to side wall

and from front wall rearwardly, the inner .

shell of the front wall of the furnace having

‘an opening to establish communication’ be-

tween the water chamber and the smoke arch,

the latter having ports leading through the

inner shell of the side walls, connecting the
arch with the spaée between the inzner shell
and the baffle plates; and a plurality of baffle
plates in said smoke arch running parallel
with the walls of the latter.

2. A boiler-furnaé¢e’ including -an: inner
and an_outer shell; spaced apart to form a
water chamber, the inner shell forming also
the wall of the combustion chamber; a hol-
low smoke atch bridging the space between
the side walls of said chiamber and extending

35 rearwardly ffom the front wall with com-

municating ports betweon the side walls and
the smoke arch and between the front wall
and the smoke arch for the circulation ‘of
water through the latter; and a carburetor
consisting of a-neck open at one end extend-
ing through-the walls of the smoke arch with

““an enlarged chamber fitted to the other end

o
B2

[HI®

[

~of ‘the neck having a. contracted discharge

opening communieating with the combustion

_chamber above the smoke arch and a per-

forated partition wall dividing the enlarged
chamber of the carburetor through which the
gases pass, and are thereby caused to co-
mingle before being discharged into the com-
bustion chamber above the smioke arch:

3. A boiler-furnace including an inner and
an outer shell extending the full length of the
furnace, said imner shell: forming also the
combustion space of the furnuce ; baffle plates
located between the inner and outer shells
dividing the water into two bodies, the upper
marginal edges of the baffle plates being in-

clined away from the inner shell at or about -

the plane of the upper wall of the combustion
chamber, providing relatively wide discharge
throats for the water circulating upwardly
between the inner walls and the baffle plates
into the space above the combustion chamber,
whereby surface ebullition may be overcome ;

a hollow smoke arch located ‘above the grates:

3

bridging the space between the side walls of
the furnace and extending rearwardly from
the front wall with an opening through the
nner shell between the front wall.and smoke

‘arch and also ports through the side walls

into the arch for the circulation of water
through the arch; and a carburetor compris-
ing a throat extending through the walls of
the smoke arch open to the combustion cham-
ber’ below the arch and connected with an
enlarged chamber located above the smoke

arch,%aving a’'contracted discharge opening -

for the passage of furnace gases through said
carburetor ; and a foraminated partition wall

dividing the enlarged chamber of the car-
buretor, whereby the furnace gases are thor-.
oughly mixed as they pass through the cham-

ber. ‘
4. A boiler-furnace including an inner and
an outer shell, spaced apart to form a water
chamber, the inner shell forming the ‘wall of
the combustion chamber; a hollow bridge
wall communicating with the water chamber
between said inner and outer shells; a .rear
water leg spaced from the bridge wall and

from the rear wall of the furnace; a baffle ex-

tending from-the bridge wall to the rear

‘water leg but spaced from the side walls of

the furnace; a second bafile extending. from
the water leg to the rear wall of the furnace
also spaced from the side walls, whereby the
products of combustion passing over the
bridge wall are divided béetween the bridge
wall and rear water leg and directed toward
the respective side walls of the furnace, and
upon passing under-the water leg are again
divided by the second baffle and directed to-
ward the side walls between the water leg
and the rear wall of the furnace before pass-
ing to an uptake flue. V
5. A boiler-furnace of the character de-
scribed consisting of an inner and outer shell
spaced apart to provide a water chamber sur-
rounding the. combustion chamber; a bridge

wall dividing the fire box from the rearend of .

the furnace; a dépending ‘water-leg spaced
from the bridge wall'and the rear end of the
furnace and communicating. with- the water

“chamber between the side walls of the fur-
nace; a plurality of water pipes below the

water leg bridging the space between the side
walls of the furnace to form a grate; a cur-
tain wall below the bridge wall dividing the
ash pit fromn the space below the water tubeg,
and a damper in said eurtain wall to permit
draft to pass from-the ash pit-up between the
water tubes.: :

6. A boiler-furnace including an inner and

an outer shell, spaced apart to form a water

chamber, the inner shell forming also the wall
of the combustion chamber, a hollow. smoke
arch bridging the side walls of said chamber
and extending rearwardly from the front
wall and having communication with: said
water chambér and provided:with a trans-
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verse opening extending therethrough, and a
carburetor having a hollow chamber and a
reduced tubular portion mounted in sald
transverse opening to support the carburetor
above the smoke arch, said chamber being
provided with an opening leading into the
combustion chamber above the smoke arch.

7. A boiler-furnace including an mnner and
an outer shell, spaced apart to form a water
chamber, the inner shell forming also the wall
of the combustion chamber, a hellow smoke
arch bridging the side walls of said chambev
and extending rearwardly from the front
wall and having communication with said
water chamber. and a carburetor including &
chamber and a necl portion, the neck portion
extending through the smoke arch and be-
ing open to convey the products of combus-
tion from the underside of the smoke arch
into the carburetor chamber, the carburetor
chamber having a discharge opening com-
municating with the combustion chamber
ahove the smoke arch.

8. A boiler-furnace including an inner and
an outer shell, spaced apart to form a water
chamber, the inner shell ferming also the
wall of the combustion chamber, a hollow
smolke arch bridging the side walls of said
chamber and extending rearwardly from the
front wall and having communication vith
said water chamber, a carburetor including a
chamber and a neck portion, the neck portion
extending through the smolke arch and being
open to convey the products of combustion
from the underside of the smoke arch into
the earburetor chamber, the carburetor cham-
her having a discharge opening communicat-
ing with the combustion chamber above the
emoke arch. and a perforated partition wall
dividing the chamber of the carhuretor
through which the gases pass and are caused
{o co-mingle before being discharged into the
combustion chamber above the smoke arch.

9. A boiler furnace having an ash pit and
including an inner and an outer shell, spaced
apart to form a water chamber, the inner
<hell forming also the wall of the combustion
chamber. a hollow smole.arch bridging the
Gide walls of said chamber and extending
rearwardly from the front wall and com-
municating with the chamber, a hridge wall
dividing the fire box from the rear end of
{he furnace, a depending water leg spaced
from the bridge wall and the rear end of
{he furnace and communicating with the
water chamber, a plurality of water pipes
Lelow the water leg bridging the space be-
tween the side walls of the furnace to form
a grate, a curtain wall below the bridge wall
dividing the ash pit from the space below
the water tubes, and a damper in said curtain
wall to permit draft to pass from the ash pit
up between the water tubes.

10. A boiler-furnace including an inner
and an outer shell, spaced apart to form a

‘chamber, baffle plates

1,690,260

water chamber, the inner shell also forming
the wall of the combustion chamber, bafile
plates in said water chamber, a rearwardly
and downwardly curved hollow smoke arch
bridging the side walls of said chamber and
having communication with the water cham-
ber, curved baffle plates arranged in said
emoke arch in parallelism with each other
and with the upper and lower walls of the
smoke arch, a hollow bridge wall spaced
from the smoke arch and dividing the fire
box from the rear end of the furnace and ter-
minating short of the top of the combustion
chamber, spaced parallel hafiles in the bridge
wall arranged in parallelism with the front
and rear walls of the bridge wall, the latter
having communication with the aforesaid
water chamber, a tile roof extending for-
wardly from the top of the bridae wall and
adapted to direct the hot gases from the fire
box forwardly from the bridge wall upward-
Iy and over the tile roof, a depending water
leg spaced from the hridge wall and the rear
end of the furnace and communicating with
the water chamber, spaced baffles in the
water leg arranged in parallelism with each
other and with the front and rear walls of
the water leg, a baffle extending from the
bridge wall to said water leg and at its sides
spaced from the side walls of the furnace,
and a second baflle extending from the water
leg to the rear wall of the furpace and at
its sides spaced from the side walls of the
furnace whereby the products of combustion
passing over the bridge wall are divided be-
tween the bridge wall and the rear water leg
and directed toward the respective side walls
of the furnace and upon passing under the
water leg are again divided by said second
hafile and dirvected toward the side walls of
the furnace before passing out of the fur-
nace.

11. A boiler furnace including an inner
and an outer shell spaced apart to form a
water chamber, the inner shell forming also
the wall of the comhustion chamber, a rear-
wardly and  downwardly curved  hollow
emoke arch bridging the side walls of said
chamber and having communication with the
latter for circulation of water through said
arch, baffles arranged in the smoke arch and
yunning parallel with cach other and with
the upper and lower walls of the curved arch,
a hollow bridge wall spaced from the smoke
arch and communieating with the water
arranged within the
bridge wall in spaced relation to exch other
and parallel with relation {0 each other and
with the front and rear walls of the bridge
wall. and a depending water leg spaced from
the bridge wall and the rear of the furnace
and having communieation with the afore-
caid water chamber, spaced baffles in the
water leg arranged in parallelism with each
other and with the front and rear walla nf
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the water leg, a baffle between the bridge
wall and the water leg, and a baffle between
the water leg and the rear end of the furnace,

12. A boiler-furnace of the character de-
scribed, having an ash pit and comprising an
inner and an outer shell spaced apart to pro-
vide a water chamber surrounding the com-

‘bustion chamber, a hollow smoke arch in the

combustion chamber having communication
with said water chamber, a' hollow bridge
wall dividing the fire box from the rear end
of the furnace, a depending water leg spaced

from the bridge wall and the rear end of the:

5

furnace and having communication with the

water chamber, said bridge wall also hav-
ing communication with the water chamber,
a plurality of water pipes below the water
leg to form a grate, a curtain wall below the
bridge wall dividing the ash pit from the
space below the water tubes, and means for
cutting off or establishing communication
between the ash pit and the space under the
water tubes. _ ‘
In testimony whereof, I
cation.
HENRY E. WALLIS.

sign this specifi-
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