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‘brickwork B in the usual manner.

UNITED STATES PATENT OFFICE.

ABRAIIAM NEWTON, OF XENIA, OHIO.

SMOKE—CONSUMINGI STEAM-BOILER FURNACE.

SPECIFICATION forming part of Letters Patent No. 630, 091 dai:ed. August 1, 1899,
Application filed October 17, 1898, Serial No. 693 765, (No model.)

To all whonv it maiy concerm:

Be it known that I, ABRAHAM NI TWTON, of

Xenia, in the eounty of Greene and State of

Ohio, have invented certain new and useful
Improvements in Smoke-Consuming Steam-
Boiler Furnaces, of which the follow'mn' 18 &
specification.

'The object of the present 1nvenblon is to
equip a steam-boiler furnace with a heat-re-
talning and smoke-consuming retort com-
posed of blocks ot refractory material located
in the combustion-chamber of the furnace be-
low and alongside the boiler and back of the
front bridge-wall, whichisin the direct line of
the passage of the products of combustion to
the rear end of the boiler, which will not inter-
fere with the usual course of the flame or im-
pede the draft,which, becoming ineandescent,
insures the combustion of ne.:uly all of the car-
bon and other combustible gases, and which
will retain and sustain the heat thereby
equalizing the temperature of the bmlel S~
perheating the consumed gases, and increas-
ing theirefficiency in the prod uction of steam.

The present invention consists in the con-
struction of the retort so as to form a heat-
retainer and a smoke-consumer and in the
location of said retort and its relation to the
steam-boiler and fire-box.

The present improvements are illustrated
in the accompanying drawings, wheréin—

Figure 1 is a side view of a steam-boiler
fmn:«:tee partly in vertical longitudinal sec-
tion, embodymﬂ the present improvements.
Fig. 2 1s a vertical cross-section of the same,
the boﬂer 1tself being shown in end elevatlon
Figs. 3, 4, and 5 are pl:&m views of the blocks
employed 1n the construction of the main por-
tion of the retort. Fig. 6 is a perspective
view of one of the blocks employed in the por-
tions of the combustion-chamber which ex-
tend along the side of the boiler.

The dlawmo's illustrate an ordmmy hori-

zontal return - ﬂue tubular boiler A, set in
O 18 the
fire-box, located at the frontend of the boiler.
D 18 the front bridge-wall. E is the rear
bridge-wall. F is the eombusmon chamber,

located beneath the boiler and back of the
bridge-wall and extending upwardly to em-
brace the boiler at its major diameter and to

the place where the boileris joined to thein-

I'I

closing side walls of the furnace. @ is the
vertical return-passage establishing commu-
nication between the combuastion-chamber F
and the rear ends of the return-flues extend-
ing longitudinally through the boiler, and H
1s the smoke-stack at the front of the boiler

communicating with the front ends of the

boiler return-flues. These several parts thus

far referred to are or may be of the construc-

tion usual in return-flue steam - boﬂer fur-
naces.

- R is the refl,actmy retort, which is loccl,ted
in the combustion- eh&mber ' between the
bridge-walls D and E. This retort, it will be
noted does not extend below the br 1d0'e-walls,
being located entirely above the same, the
ends of the retort resting on the bridge- Walls
themselves, thereby le‘wmn‘ the lowel por-

tion or pit P of the combustion- chamber be- -

tween the bridge-walls unobstructed to pro-

‘rial laid with fire-clay mortar, said tiers be-

vide for the ready expansion of the heated
gases and to furnish a vacant subsidence
space back of the bridge-wall for the recep-

tion of the unconsumed ash which passes

back of the bridge-wall into the combustion-
chamber.

boiler and nearly to the return-passage @,

thus presenting a retort of substantial ca-
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The retort extends back from the
bridge-wall nearly to the rear end of the

80

pacity in close proximity to the boiler and ex-

tending throughout the greater portion of the

length of the boiler back of the bridge-wall.

. The main body of the retort is located be-

neath the lowest portion of the boiler and is

composed of tiers 1 J I of arches of blocksof

fire-brick or other suitable refractory mate-

1Ing spaced apart, so as to present unobstruct-

ed longitudinal flues 0, extending longitudi-

nally from the fire-box to the 1*913111'11-—]_333-
sage G.
The main body R of the retort is su ppm ted

“above the pit P of the combustion-chamber T

and with its lowest portion on a level with the

9@
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top surfaces of the bridge-walls D and E by

means of suitable cross- suppmt& extendmﬂ
crosswise of the combustion-chamber, abov
the pit thereof. These cross-supports may

be steel rails-(conveniently and economically
sections of inverted old railroad-rails) or flat
arches composed of blocks of refractory ma- =
terial of the same material as the 1etort 1tself e

I00




| ..2 - . | | - 630,091

- i8 composed, in both of which cases the cross- |

o

‘ported by the side walls of the furnace.

supports may have their ends embedded in
the side walls of the furnace or supported
upon brackets or buttresses themselves sup-
The
accompanying drawings, however, illustrate
cross-supports L consisting of arches resting

‘upon the floor of the combustion- chambel

Each arch is composed of two similar end

pieces ¢ ¢ and a central or key block d, com-

posed, preferably, of refractory material of
the same sort as that of which the retort it-

~ self is composed. The end blocks c are sup-

| .

~ chamber beneath the retort.

- 20

~ported upon the bottom of the furnace and

are suitably arched upon their inner faces to
provide ample space within the combustion-
The inner end
of each of the end blocks ¢ is beveled, as
shown at e, the two end blocks thus forming
an opening for the reception of the key-block
d,which is smaller at the bottom than at the
top. 'The key-block d is shaped at its ends
to fit the space between the adjacentendsee

- of the end blocks ¢, being wider at 1ts top

than at its bottom. In this manner a'strong

and substantial arch is formed, and sufficient |

-~ arches are employed’to afford a firm founda-

30
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tion for the retort.

Li are spaced apart to permit communication
for the products of combustion to the lower

open part or pit P of the combustion-cham- |
ber, each of the longitudinal flues b b, extend-

ing lengthwise of the retort, bemOP thus 1in

"commumc&tlon with the pit of the combus—

tion-chamber. |
In a furnace having the size and capaelty
of the illustrated furnace the body of the re-

tort is composed of three SuperlmpObed tiers .
‘of arches I, J, and K.

The lower tier of arches I is composed of a

 geries of similar arches arranged side by side
- and extending lengthwise of the retort, Each

~ except that one, as f, has a recess at its meet- -
ing edge, and the other, as g, has a projection

of these lower arches I is, as shown, composed.
- of two curved blocks f g, plan views of which

are shown in Fig. 5. The blocks f g are alike,

~atb its meeting edge fitting the recess of the
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other block f. The two blocks thus constitute
a self-sustaining arch. As shown in Fig. 2,

- the outer lower edﬂ'es of each of the bloekb f q
are shaped so as to rest flatly upon the upper

surface of the cross-supports .. Each of the

blocks f ¢ is preferably two inches thick and
twelve inches wide—that is, in the direction

which extends lengthwise of the combustion-
chamber.,

arches I of which the lower tier of arches is
composed, and hence with arches twelve

inches wide the centers of the cross-supports

L should be approximately fourteen inches

~apart, thus leaving open joints o two inches

wide, between the successive arches of which
the several tiers 1 JJ K are composed. The
front and rear arches I rest upon the bridge-_
walls and upon the adja¢ent cross- -Suppor ts L,

These supporting-arches

The cross-supports L are suffi- |
ciently close together to support all of the

spanning the spaces between the bridge-walls

and the adjacent cross-supports. Kach of the

remaining similar arches I rests upon two ot
the cross-supports, spanning the space be-
tween them. This lower tier of arches I ex-

tends back throughout a distance nearly or

quite as great as the length of the boiler back

{ of the bndﬂ'e wall, and owing to its arched

shape there is for med the lower longitudinal

flue b .of the retort, which leads from the fire-

box to the return-passage G and is in com-
munication with the lower part or pit of the
combustion-chamber through the spaces be-
tween the several cross-supports L. The sev-
eral arches I 6f which the lower tier is com-
posed are preferably spaced apart with open
joints between them serving as vertical flues
0, extending toward the boiler.

The second or intermediate tier of arches J
is compoqed of a plurality of similar arches
spanning the lower tier of arches I, so as to
form a longitudinal flue b between the tiers,
this flue bemg preferably about two inches
across. Each of the arches J rests atits outer
and lower end upon the cross-supports L or

upon the adjacent cross-supports L and the

bridge-walls D and D, and consequently the
intermediate 1ontr1tudm&1 flue b, formed by
the space or vacancy between th_e two tiers of
arches I and J, communicates at its lower

portions on both sides with the pit P of the

combustion-chamber through the spaces be-
tween the cross-supports L. Each of the in-

termediate arches J, as shown, is composed .

of three curved blocks 7, 7, and &, each pref-

erably two inches thick and twelve inches
‘wide, they being shown in plan in Fig. 4.
f of each intermediate
‘arch J are substantially like the block f of

The two end blocks.

each lower arch I. The middle or key block
i of each intermediate arch J is a curved

block having projections at both of its ends

which fit the adjacent recesses at the inner

‘ends of the two end blocks f, thus constitut-

ing a self-sustaining arch.

The upper tier of arches K spans the inter-
mediate tier of arches J and is suificiently
large to constitute an upper longitudinal flue

b, extending lengthwise of the retort between

the upper and intermediate tiers' K and J.
This upper longitudinal flue D is prefer ably
two inches Wlde and at its two lower ends 1t
communicates through the spaces between
the cross-supports L with the pit of the com-
bustion - chamber. The several arches of
which the upper tier is composed rest at their
lower and outer ends upon the cross-supports
L, with the exception of the front and rear
arches, each of which rests upon one cross-

support L and upon the adjacent bridge-wall

D or E. At its outer lower ends each upper
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arch K abuts against the side walls of the

furnace. Each upper arch K comprises two

-eurved end blocks 7, which are similar to
blocks f f of the other arches IJ, except that
{ they are longer and have thelr lower ends
shaped so as %o fit the angle between the side .
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walls and the cross-supports or bridge-wall.
HRach arch K has also a central or key block
7, similar to the Ley-bloek of each intermedi-
ate arch J, except that it is longer and is dif-
ferently apeltm ed, as will subsequenﬂy be
pointed out.

The upper tier of mehes K abuts against the
side walls of the fur nace,which withstand the
lateral thrust thereof. The lateral thrust of
the lower arches is supported by blocks M, in-
serted between the feet of the arches, and
which are laid on the ecross - supports and
bridge-walls. The cross-supports themselves
may be formed with thrust abutments.

The body of the retort is hence composed
of threetiersextending lengthwise of the com-
bustion-chamber and of arches spanning said
chamber crosswise, each higher arch having
a greater span tlmn the .:ueh beneath it, so
that thereby unobstructed longitudinal ﬂues
are formed, leading directly from the fire-box
to the return-passage G at the rear end of the
boiler, and each arch is supported by cross-
supports and the bridge-wall,which are spaced
apart so that each longitudinal flue of the re-
tort communicates with the pit of the com-
bustion-chamber.

- "T'he construction of the retort as thus far
described permits access to the boiler of the
flame passing through the longitudinal flues
b only through the open ]omts between the
different awhes of which each tier is com-
posed. Inorderto increase this access, each

of the several blocks /, ¢, h, and 2 of which

the different arches are composed is pro-
vided with a plurality of ver tically-extend-
ing apertures m, each of which is preferably
a circular ape1tme two inches in diameter.
As shown in Figs. 3, 4, and 5 of the draw-
mgs, each of the blocks 7, g, and ¢ has three
of the apertures , while each of the key-
blocks /t has six of Lhe aperturesm. Asacon-
sequence of this and of the location of the
apertures m in the several blocks, as indi-
cated in Kig. 2, the apertures of one arch are
staggered with reference to the apertures of
the arch immediately beneath, so that there
1s not a direct communication through any
series of apertures between the pit of the
combustion-chamber and the upper part of
the combustion-chamber above the upper tier
of arches K,which immediately surrounds the
boiler.

there is full opportunity for the gases to as-
cend and reach the boiler, followmﬂ' thelr nat-
ural course, at the sa,me time the a,per-tm es
1not aﬂmdmﬂ' sufficient area to prevent the
the passage of some portion of the flame
throughout the extent of each of the flues
to the rear end of the combustion-chamber.

I'he described construction of the body of

the retort leaves unoccupied spaces in the
part of the combustion-chamber extending
alongside the lower part of the boiler, and the
spaces thus formed are preferably partially
occupied on each side of the boiler by a row,

‘back of the fire-box.
1s located above the level of the tops of the

‘thereto.

retort, thus insuring their combustion.
. this manner the maximum heating capacity
ot the fuel is secured, and the products of
combustion emerge from the rear end of the
meﬂ* to these perforations in the
blocks of which these arches are composed

extending lengthwise alongside the bmler of

blocks N of fire-brick or other 1ef1act01‘*y
material, each of which blocks is preferably
a cube twelve inches 1n each d1men310n
Each of these cubical blocks N has prefer-
ably a series of longitudinal perforations or
holes n, each prefembly three inches in di-
ameter, and each row of the blocks N extends
1enwthw1se of the boiler to substantially the
rear end thereof, and the blocks are so ar-
ranged that thelr- apertures n are in line
with
structed 1onﬂ'1tud1rml flues extending lenwth-
wise of the combustion - chamber.
blocks N rest upon the upper tier of arches
K and against the side walls of the furnace.

They are spaced apart to the same extent as

are the several arches, the spaces p between
them being in ahnement wﬂ:h the spaces o
hetween the arches.

The refractory retort as a whole is thus
composed of the tiers of archesI J K and the
longitudinal rows of blocks N, thus affording
an extended mass in close proximity to the
boiler the greater part of the lengih thereof
The retort as a whole

bridge-walls, thus leaving below it the sub-
stantially. unobstructed pit of the combus-

o

each other, thereby constituting unob-

These_
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tion-chamber to receive the unconsumed ash

which is carried back of the bridge-wall.

The extended mass of which the retort is

composed 1s traversed freely throughout its

several longitudinal flues by the products of

combustion and is thereby heated to incan-
descence or to a temperature approximating
The retort thus becomes a heat-
storage retort, retaining the heat and sustain-

1ng the temperature of the boiler at substan-

tial uniformity, thus preventing any material
falling of temperature and the chilling of the
bmlel when the fire is replenished by the ad-
dition of fuel. Unconsumed particles of car-
bon which pass into the retort are caught by

the highly-heated surfaces of the letort and

are thereby consumed, and any unconsumed
combustible gases which pass into the retort
have their temperature maintained by the

retort at a high temperature, so as to have

100

105
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I15
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120

great heating e[ﬁcleney in passing through

the return- ﬂue% @ of the Dboiler. The letmt

18 thus both a smoke-consumer mld a heat-

retainer.
I claim as my invention—
1. A smoke-consuming steam -boiler fur-
nace having, in combm%lon a horizontal re-
tarn-flue tubular boiler; a ﬁre—box and stack
located at the front end of the boiler; a front
"mdwe wall located back of the fire-box; a

ear budﬂe wall near the rear end of the
b011e1 ; a 1etm n-passage at the rear end of the
boiler communicating with the return-flues of
the boiler; a combustion - chamber beneﬂ,ih_.

12
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the boiler extending from the fire-box to the |

return-passage; a series of spaced cross-sup-
ports extending across the combustion-cham-

ber, the top surfaces of which are on a level

with the top surfaces of the bridge-walls, said

- cross-supports leaving a pit at the bottom of

the combustion-chamber between the bridge-
walls; and aheat-retaining smoke-consuming
retort composed of refractory material, the
body of the retort being composed of a plu-
rality of tiers. of spaced arches extending
lengthwise of the combustion-chamber from

the fire-box to near the rear end of the boiler,

and spanning the combustion-chamber width-
wise, each upper tier of arches having a
greater span than the tier of arches beneath,
and the arches of each tier resting at their
lower ends upon the cross-supports (includ-
ing here the bridge-walls as cross-supporfs),
whel eby a series of unobstructed longitudi-
nal flues are formed each extending length-
wise of the retort from the fire-box to the rear
end of the combustion-chamber, and each
communicating with the pit of the combus-
tion-chamber through the spaces between the
cross-supports, and vertical flues are formed

by the spaces between the arches, and each

arch being composed of self-sustaining blocks
of refractory material each having perfora-
tions therethrough whereby the several lon-
gitudinal flues are in communication with
each other and with the portion of the com-
bustion-chamber which surrounds the boiler,
and the retort further including longitudi-
nally-extending rows of longitudinally-perto-
rated spaced blocks in the combustion-cham-
ber alongside the boiler, the perforations in
said bloek’s forming unobstructed longitudi-
nal flues e\ttendmu from the fire-box 1;0 the
rear end of the combustion—chamber, and the

- spaces between said blocks constituting ver-

45

50
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tical flues, substantially as set forth.
2. A smoke consuming steam -boiler fur-

nace having, in eombmatlon a horizontal re-
a fire-box and stack

turn-flue tubular boiler;
located at the front end of the boiler; a front
bridge-wall located back of the fire-box; a
rear bridge -wall near the rear end of the
boiler; areturn-passage at therearend of the
boiler communicating with the return-flues
of the boiler; a combustion-chamber beneath
the boiler extending from the fire-box to the
return-passage; a series of spaced cross-sup-
ports extending across the combustion-cham-

ber, the top surfaces of which are on a level

with the top surfaces of the bridge-walls, said
cross-supports leaving a pit at the bottom of
the combustion-chamber between the bridge-

walls; and aheat-retaining smoke-consuming
retort composed of 1ef1dct01y material, the
body of the retort being composed of a plu-
rality of tiers of Spac'ed arches extending
lengthwise of the combustion-chamber from
the fire-box tonearthe rear end of the boiler,
and spanning the combustion-chamber width-
wise, each upper tier of arches having a

‘greater span than the tier of arches beneath

and the arches of each tier resting at their
lower ends upon the cross-supports (includ-
ing the bridge-walls as cross-supports), where-

by a series of unobstructed longitudinal flues
are formed each extending lenn*thwme of the
retort from the fire-box to the rear end of the

‘combustion-chamber, and each communicat-

ing with the pit of the combustion-chamber
through the spaces between the cross-sup-
ports whereby also a series of vertical flues
are formed above the respective cross-sup-
ports, and each arch being composed of a plu-
lallty of self-sustaining bloeks of refractory
material each havmﬂ' perforations there-
through whereby the several longitudinal
flues are in communication with each other
and with the portion of the combustion-cham-
ber which surroundsthe boiler, substantially
as set forth.

3. A smoke-consuming steam boiler fur-

nace having, in eombmamon a horizontal re-

turn-flue tubular boiler; a ﬁre-box and stack
located at the front end of the boiler: a front

bridge-wall located back of the ﬁre-box arear .

bridge-wall near the rear end of the boiler; a
return-passage at the rear-end of the boiler
communicating with the return-fiues of the
boiler; a combustion-chamber beneath the
boiler extending from the fire-box to the re-
turn-passage; a series of spaced cross-sup-
ports extending across the combustion-cham-
ber, and leavmg a pit at the bottom of the com-
bustion -chamber between the bridge - walls;
and a heat-retaining smoke-consuming retort
composed of refractory material and compris-
ing a plurality of tiers of arches extending
lengthwise of the combustion-chamber from
the fire-box to near the rear end of the boiler,
and spanning the combustion-chamber width-
wise, each upper tier of arches having a
oreater span than the tier of arches beneath,

70

75
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105

and the arches of each tier resting at their

lower ends upon said cross-supports, whereby
a series of unobstructed longitudinal flues are
formed each extending lengthwise of the re-

tort from the fire-box to the rear end of the

combustion-chamber, and each communicat-
ing with the pit of the combustion-chamber
through the spaces between the cross-sup-

ports, and each arch being composed of self-
sustaining blocks of refractory material each

having perforations therethrough whereby

the several longitudinal flues are in commu-

nication with each other and with the portion

of the combustion-chamber which surrounds

the boiler, substantially as set forth.

4. A smoke-consuming steam -boiler fur-
nace having, in combination, a horizontal re-
turn-flue tubular boiler; a fire-box and stack
located at the front end of the boiler; a front

110

II5

120

125

bridge-wall located back of the ﬁre—-box arear

'budﬂ'e wall near the rear end of the bmler a

1etu1n -passage af- the rear end of the boﬂer
communicating with the return-flues of the
boiller;
boiler e:atendmw from the fire-box to the re-

| turn- -passage; a series of spaced cross-sup-

a combusbmn chamber beneath the

I30




10

L5

20

25

30

35

40

45

50

55

6o

639,091

ports extending across the combustion-cham-
ber, andleaving a pitat the bottom of the com-
bustion -chamber between the bridge-walls;
and a heat-retaining smoke-consuming retort
composed of refractory material and compris-
ing a plurality of tiers of arches extending
lengthwise of the combustion-chamber from
the fire-box to near the rear end of the boiler,
and spanning the combustion-chamber width-
wise, each upper tier of arches having a
greater span than the tier of arches beneath,
and the arches of each tier resting at their
lower ends upon the cross-supports, whereby
a series of unobstructed longitudinal flues are
formed each extending lengthwise of the re-
tort from the fire-box to the rear end of the
combustion-chamber, and each communicat-
ing with the pit of the combustion-chamber
through the spaces between the cross-sup-
ports, and each arch being composed of blocks

of refractory material, substantially as set

set forth.

5. A smoke-consuming steam-boiler fur-
nace having, in combination, a horizontal re-
turn-flue tubular boiler; a fire-box located
at the front end of the boiler; a return-pas-
sage at the rear end of the boiler communi-
cating with the return-flues of the boiler; a
combustion-chamber beneath the boiler ex-
tending from the fire-box to the return-pas-
sage; a serles of cross-supports extending
across the combustion-chamber; and a heat-
retaining smoke-consuming retort composed
of refractory material comprising a plurality
of tiers of arches extending lengthwise of
the combustion-chamber from the fire-box-to
near the rear end of the boiler, and spanning
the combustion-chamber widthwise, each up-
per tier of arches having a greater span than
the tier of arches beneath, and the arches of
each tier resting at their lower ends upon
sald cross-supports, whereby a series of lon-
gitudinal flues are formed each extending
lengthwise of the retort from the fire-box to
the rear end of the combustion-chamber, and
each arch being composed of blocks of re-
fractory material, substantially as set forth.

6. A smoke-consuming steam-boiler fur-
nace.-having, in combination, a horizontal re-
turn-flue tubular boiler; a fire-box located
at the front end of the boiler; a return-pas-
sage at the rear end of the boiler communi-
cating with the return-flues of the boiler; a
combustion-chamber beneath the boiler ex-
tending from the fire-box to the return-pas-
sage; and a heat-retaining smoke-consuming
retort composed of refractory material and
located in the combustion-chamber, the body
of the retort being composed of a plurality
of superimposed tiers of arches each tier of
arches extending lengthwise of the combus-
tion-chamber from the fire-box to near the
rear end of the boiler, and spanning the com-
bustion - chamber widthwise, said superim-
posed tiers of arches being spaced apart
whereby a series of longitudinal flues are

formed beneath the boiler each extending |

lengthwise of the retort from the fire-box to
the rear end of the combustion-chamber, sub-
stantially as set forth. | o

7. A smoke-consuming furnace having, in

- combination, a combustion-chamber: a series

of spaced cross-supports extending across the
combustion-chamberand leaving a pit atthe
bottom of the combustion-chamber; and a
heat-retaining smoke-consuming retort com-
posed of refractory material and comprising

a plurality of tiersof archesextending length- |

wise of the combustion-chamber and span-
ning the combustion - chamber widthwise,
each upper tier of arches having a greater
span than the tier of arches beneath, and the
arches of each tier resting at their lower ends
upon the cross-supports whereby a series of
unobstructed longitudinal flues are formed

each extending lengthwise of the retort and

each communicating with the pit of the com-
bustion-chamber through the spaces between
the cross-supports, and each arch being com-
posed of self-sustaining blocks of refractory
material each having perforations there-
through whereby the several longitudinal
flues are in communication with each other,
substantially as set forth.

3. A smoke-consuming furnace having, in
combination, a combustion-chamber; and a
heat-retaining smoke-consuming retort com-
posed of refractory material located in .the
combustion-chamber, and comprising a plu-
rality of superimposed tiers of arches each
tier extending lengthwise of the combustion-
chamber and spanning the combustion-cham-
ber widthwise, said tiers of arches being
spaced apart whereby a series of longitudi-
nal fines are formed beneath the boiler each
extending lengthwise of the retort, substan-
tially as set forth. |

9. A smoke-consuming steam-Dboiler fur-
nace having, in combination, a horizontal re-
turn-flue tubular boiler; a fire-box located at
the front end of the boiler; a combustion-
chamber beneath the boiler extending back
fromthe fire-box; and aheat-retaining smoke-
consuming retort composed of refractory ma-
terial and including longitudinally-extend-
ing rows of longitudinally-perforated spaced
blocks in the combustion-chamber alongside
the boiler, the perforations in said blocks
forming nnobstructed longitudinal flues ex-
tending from the fire-box to the rear end of
the combustion-chamber, and the spaces be-
tween said blocks constituting vertical flues,
substantially as set forth. | |

10. A smoke-consuming steam-boiler fur-
nace having, in combination, a horizontal

e

30

90

95

100

105

110

I15

120

125

boiler; afire-box at thefrontend of the boiler;

a combustion-chamber beneath the boiler ex-
tending backward from the bridge-wall; a se-
ries of spaced cross-supportsextending across

the combustion-chamber and leaving a pit at

the bottom of the combustion-chamber; and
a heat-retaining smoke-consuming retort
composed of a plurality of tiers of arches
each tier extending lengthwise of the com-
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bustion-chamber from the fire-box to near
the rear end of the boiler, and spanning the

combustion-chamber widthwise, each upper

tear of arches having a greater span than the
tier of arches beneath, and the archesof each
tier resting at theirlower ends upon the cross-
supports, whereby a series of unobstructed

longitudinal flues are formed each extending

lengthwise of the retort {rom the fire-box to
the rear end of the combustion-chamber, and
each communicating with the pit of the com-

bustion-chamber through the spaces between
the cross-supports, and each arch being com-
posed of refractory material, substantially
as set forth. |

In witness whereof I have hereunto signed
my name in the presence of two subscribing
witnesses.

ABRAHAM NEWTON.
Witnhesses: |

- HORACE D. SABIN,
F. P. CUNNINGHAM.
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