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UNTTED STATES

PAaTENT OFFICE.

ABRAHAM NEWTON, OF XENIA, OIIIO.

SMOKE-CONSUMING FURNACE.

SPEGIFIGATION forming part of Letters Patent No. 631, 091 dated August 15, 1899,

Applicition filed October 15, 1898, Serial No. 693 ,606

(No model.)

lo all whom it may conceri:

Be it known that I, ABRAHAM NEWTON, of
Xenia, in the eounty of Greene and State of
Ohio, have invented certain new and useful
Impmvements in Smoke - Consuming Fur-
naces, of* which the following -is a specifica-
tion.

The object of the present invention is to
equip a steam-boiler furnace with a heat-re-
taining and smoke-consuming retort com-
posed of a checker-work of refractory mate-
rial located in the combustion-chamber of the
furnace below the boiler and back of the

bridge-wall, which is in 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 nsual course of the flame or im-
pede the draft, which, becoming incandes-
cent, insures the consumption of nearly all
of the carbon and unconsumed combustible
gases, and which will retain and sustain the
heat, thereby equalizing the temperature of
the boiler, superheating the consumed gases,
and increasing their efficiency in the produe-
tion of steam. IHeretofore checker-work of
a refractory material has been interposed in
stéam-boiler furnaces between the fire-box
and stack or between the fire-box and the
rear end of the boiler for the purpose of con-
suming the smoke and other combustible ma-

terials which pass beyond the bridge-wall;.

but such checker-work when adapted to be
traversed by the flame has been so located
and arranged as to necessitate the passage of
the products of combustion through devious,
tortuous, circuitous, or zigzag courses, thus
impeding the draft and sacrificing the- effi-
ciency ot the furnace, or such checker-work
has been so arranged and construocted as to
have no material hea,t retaining and sustain-
ing functions.

The present invention consists, therefore,
1n the construction of the echecker-work so as
to form a heat-retaining and smoke-consum-
ing retort and in the retort so formed hav-

ing a properlocation and relatlon to the steam-
bmler and fire-box.

The present improvements are illustrated

- in the accompanying drawings, wherein—

50O

‘Figure 1isaside viewof asteam-boiler fur-

nace, partly in vertical longitudinal section,
embodying the present improvements.

-D 1s the front bridge-wall.

“the boﬂer retur n-ﬂue%

- g,

2 is a vertical cross-section of the same, the
boiler itself being shown in end elevatlon
Fig. 3 1s a plan view, partly in section, of a.
portiou of the checker-work retort. Fig. 41s

55

a perspective view of one. of the bricks of

‘which the checker-work retort is composed.

Figs. 5 and 6 are views illustrating modifica-
tions of the means for supporting the checker-
work retort.

60

The drawings illustrate an ordinary hori-

zontal return-flue tubular boiler A, set in
brickwork B in the usual manner. C is the
fire-box, located at the front end of the boiler.
K 1s the combus-

tion-chamber, located beneath the boiler and

back of the brldﬂ'e—wall and e*(tendmﬂ' up-
wardly to embraee the boiler at its major di-
ameter. I is the rear bridge-wall. G isthe
vertical return-passage, establishing commu-
nication between the combustion-chamber E
and the rear ends of the return-flues a, ex-
tending longitudinally through the boﬂer

-and H is the smoke-stack at the front of the‘

boiler, communicating with the front ends of
These several parts
thus far referred to are or may be of the con-
struction usual 1n return-flue steam bOllBI
furnaces.

I 1s the checker-work retort, Whlch is lo-
cated in the combustion- chamber E between
the twobridge-walls D and F and which con-

forms on its upper side as closely as practi-

cable to the contour of the lower half of the
boiler, as shown in Fig. 2, the checker-work
extending well up toward the middle of the
boiler, where 1t is joined to the side-inclosing
walls. This checker-work retort, it will be
noted, does not extend below the brid ge-walls,
bemn* located entirely above the same, the
ends of the retort resting on the bridge-walls
themselves. The retort extendscontinuously

| back from the front bridge-wall nearly to the

rear end of the boiler and nearly to the re-
turn-passage G, thus presenting a retort of
substantial _capaclby embracing the greater
portion of the length of the boilel back of
the bridge-wall. The retort is composed of
blocks J of -fire-brick or other suitable re-
fractory mateua,l laid with fire-clay mortar,

and the bulk of the retort is built up of- Te-

| fractory blocks, each of which is of a length

materially g reater than its other dlmensmns,
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being preferably twelve inches long and two ! unobstructed lateral flues ¢, exiending en-

inches in each of its other dimensions, one
of the blocks being shown in detail in Fig.
4. Smaller blocks may be and are used in
piecing out theretort where full-length blocks
would not fit. As illustrated in Fig. 1, the
checker-work retort between the bridge-walls

is supported upon spaced cross-supports K,

which extend crosswise of the combustion-
chamber E, with their upper faces preferably
flush with the top edges of the bridge-walls,
their opposite ends being supported upon the
exterior brickwork 3. Conveniently and eco-
nomically these cross-supports may be com-
posed of sections of oid railroad-rails,asshown
at X', These cross-supports are preferably
spaced apart, with a distance between their
centers equal to the length of the blocks J.

The retort is located entirely above the
bridge-walls, thus leaving an open space or
pit P beneath it. This pit, between the two
bridge-walls and beneath the retort, 1s below
the line of draft and constitutes a heated
subsidence chamber or receptacle for any in-
combustible ash which escapes {from the fire-
box. It also affords an expansion-chamber
for the gases.

The retort is built up in the following man-
ner, as shown in the drawings: Iirst, a series
of longitudinal rows of the refractory blocks
is laid extending lengthwise of the combus-
tion-chamber, each block spanning the space
between two cross-supports or between the
front and rear cross-supports and the bridge-
walls. The first horizontal layer of blocks is
exclusively composed of longitudinally-ex-
tending blocks arranged in rows, each row
being composed of blocks arranged end to
end. Incasethe retortisbuilt up of blocks of
the stated dimensions—that is, twelve inches

‘long and two inches in each of the other di-

~ mensions—thelongitudinal rows of the blocks
are arranged ten inches apart, thus making

50
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a series of direct straight uninterrupted lon-
gitudinal flues 6, extending throughout the
length of the retort directly from the fire-box
to the rear end of the combustion-chamber.

This lower layer of longitudinally-extending

blocks arranged in parallel rows rests upon
the cross-supports K and on the bridge-walls
D and F. The second layer of blocks rests
upon the firgt layer and is composed exclu-
sively of parallel rows extending laterally,
each row being composed of blocks arranged
end to end, the longitudinal extents of which
are arranged laterally or crosswise of the com-
bustion-chamber. HKach crosswise-extending
block (of which the second layer is composed)
rests with 1ts opposite ends upon two of the
longitudinal rows of which the first layer of
blocks is composed. These laterally-extend-

~Ing parallel rows of crosswise - extending

blocks are spaced the same distance apart—
that is to say, ten inches apart where blocks
of the recited dimensions are used—as are the
longitudinal rows of which the first layer is

composed. There are thus formed straight |

—

tirely across the combustion - chamber be-
tween the rows of blocks constituting the sec-
ond layer throughout the entire retort, and

these lateral flues intersect the longitudinal
flues which are formed by the first layer.

The entire retort is built up in the same
manner as are the first two layers, the odd-
numbered layers being composed of longi-
tudinal rows of longitudinally - extending
blocks arranged end to end and forming un-
obstructed longitudinal flues, while the even-
numbered layers are composed of laterally-
extending rows of blocks extending crosswise
and arranged end to end and forming unob-
structed lateral flues intersecting the unob-
structed longitudinal flues.

It 1s to be noted thatitis not essential that
the first or lowest layer should be composed
of longitudinal rows and the second layer of
lateral rows of blocks, since the first layer
might have been composed of lateral rows, it
being only of importance that the lateral and
longitudinal rowsshould alternate. Of course
when the rows of blocks reach the level of the
lowest portion of the boiler the lateral rows
above this point do not extend entirely across
the combustion - chamber, but extend only
from the side wall of the furnace to the shell
of the boiler, and in this upper portion of the
combustion - chamber many short - length
blocks are necessarily employed in order to
fill up the space between the boiler and the
side wallsof the furnace as far as practicable,
and the longitudinal flues extending through
the retort are not all of full width. Asa con-
sequence of this manner of building up the
retort with refractory blocks the length of
which is considerably greater than the other
dimensions the retortis supplied with a large
number of straight unobstructed longitudinal
flues b, extending from the fire-box to the rear
end of the combustion-chamber. The retort
is likewise furnished, by reason of the way it
is built up, witha large number of straight un-
obstructed laterally-extending flues ¢, which
extend in the lower part of the retort from
side to side of the furnace and in the upper
part of the retort from the side walls of the
furnace to the boiler-shell. Owing to thein-
tersection of these longitudinal and lateral
flues b and c the retort is also furnished with
a large number of unobstructed straight ver-
tical flues d of large area extending from the
unoccupied portion or pit P of the combus-

tion-chamber K, which is below the level of

the bridge-walls, tothe shell of the boilerand
communicating with the pit through the
spaces between the cross-supports. As the
result of this construction of the retort with
unobstructed longitudinal, lateral, and ver-
tical flues full and free passage is furnished
for the products of combustion from the fire-
box to pass in their natural course to the rear
end of the boiler without being diverted into
tortuous or circuitous paths. The flamesare

free to follow their natural upward course
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through- the vertical flues and into contact | the return- -passage G throughthereturn-flues

with the under side of the boiler. The retort
therefore, while presenting an extended area
of surface of the refractory material of which
the blocks J are composed, does not interfere
with the current of heat or deflect it from its
hatural course.
affords just sufficient obstruction to the pas-
sage of the flame to insure its even and thor-
ough distribution throughout all portions of

the combustion- ohamber and it is thereby

brought into contact with every exposed por-
tion of the boiler-shell.

Owing to the employment of the elongated
blocks and the manner in which theyare bullt
up, the longitudinal and vertical flues prop-
erly fulfil thelr offices. The longitudinal
flues are wide as compared with thelrhelo‘ht
(ten by two inches with the stated dimen-
sionsof the blocks,) thus permittingthe flaine
to travel in sheets. At the same time the
vertical flues d have an extended area (ten

by ten inches with the blocks of the stated

dimensions) much greater than that of the
longitudinal flues, so that there is free up-
Ward passage for the flames to the boiler.

The entire massof the retort becomes heat-
ed to an incandescent state or to a condition
approximating thereto, and consequently the

smokeinits passageto the rearissuperheated,

so that substantially all of the unconsumed:
particlesand gases which passoverthe bridge-
wall are eonsumed before they reach the rear -
end of the boiler, thusnot only preventing the

escape of obj eetmnable smoke intothe thIHOS-

phere, but also securing a greater amount of -
heatfrom the coal or .the other solid fuel which

1s employed. Particles of unconsumed car-

bon passing through-the retort are caught by

the refractory bloeks and thus coming in
contact with their hwh]y heated surfaees are

consumed and their heating capacity 111311—’

ized.

The ehtne mass of the retort 18 broun'ht*
into close proximity with the boiler, so that-

the boiler is subjected toa Substantmlly uni-

form temperature throughout its length, and

the heat-retaining capacily of the retmt 18 |
utilized in Susta,mmn' the temperature of the.

boiler, thus. p1event,1nn* the chilling of the

boiler when the fire is replenished by the ad-
The retort extending sub-:
stantially the entire length of the boiler back |

ot the front bridge-wall affords an extended
mass of heat-retaining material, and conse-

quently the smoke is subjected to its action
throughout a very considerable distan ce, thus.

insuring the combustlon of the ﬂ'leater part
thereof |

The products of the initial combustion in
the fire-box not only are thoroughly con-
sumed when they reach the rear end of the
boitler, but they also reach this point at a

temperature not- materially less than that of
the fire-box, and consequently are of much
greater heat-imparting utility in passing from

At the same time the retort

a of the boiler to the stack H.

It is not necessary that the checker-work
retort should be supported upon the cross
steel rails K', and Figs. 5 and 6 illustrate
modified forms of cross-supports. Fig. 5illus-
trates a flat arch K, composed of blocks e, €,
and 7, made, preferably, of the same refrac:
tory material as are the blocks J. The two
end blocks e e'rest at their outer ends either
by being embedded in the brick side walls of
the furnace or upon buttresses or brackets
carried thereby. Kach of the end blocks ¢
has at its inner end a reéntering recess or
groove g. The middle or key block f hasits
outer ends h projecting, so as to fit the re-
cesses g of the end blocks. In this manner

a strong substantially flat arch is formed for:

suppmtmﬂ' the retort. Sufficient of these
flat arches are employed to afford substan-
tial support for the entire retort. - These flat
arches K are shown in Fig. 1 of the draw-
ings and are spaced apart, so as to permlt
free access to the lower unobstructed portion
or pit of the combustion-chamber.

IFig. 6 shows a modified form of arch K?
whwh may be employed as one of the sup-
ports for the retort. - This arch is composed
of two similar end pieces ¢ 72 and a central or
key block 5. In this modification the end

75

o
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blocks ¢ are supported upon the bottom of the

furnace and are suitably arched upon their

inner faces to provide ample space within the
combustion-chamber beneath the 1et01 t.  The

100

inner end of each of the end blocks 7 is. bev-

eled, as shown at /&, the two end blocks 7 thus
formlnﬂ* an openiug for the- reception of the
key- “block 7, which is smaller at the bottom

than at the top. The key-block 7 is shaped

to fit the space between the ends & & of the
end blocks<, being wider atits top than atits
bottom. -In this manner a strong and sub-
stantial arch is formed, and sufficient arches

are employed to afford a firm foundation for:
the retort.

The blocks 27 of this modifica-
tion are likewise preferably made of the same
refractory material as the blocks J. These
arches K¢ when employed are likewise spaced
apart to permit communication to the lower
unobstructed part or pit P of the combustlon-
chamber. - .

I claim as myv invention— - ;

1. A smoke-consuming steam - boiler fm-
nace having, in combmatmn a horizontal re-
turn-flue tubular boiler; a ﬁre—box and staclk
located at the front end of the boiler; a front
bridge-wall located back of the ﬁle box; a
retum -passage at the rear end of the bmlel
communicating with the return-fiues of . the
boiler; a. combustion -chamber beneath the

Dboiler extending from the bridge-wall to the

return-passage; inclosing walls, checker-
work retort located Wlbhm the combustmn—
chamber wholly above the level of the tops
of the bridge-walls, whereby a pit is formed
beneath the retort, said retort embracing the
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boiler, and extending the greater part of the

~length of the boiler from the front bridge-

- wall to the rear end thereof, said retort being

~composed of alternating longitudinal and
Jlateral parallel rows of refractory blocks ar-
ranged end to end, each of said blocks being:
- of alength greater than its other dimensions,
- and said rows being spaced apart so as to
- form straight unobstrueted intersecting lon-

IO

- out the extent of the retort; and laterally-ex-
‘tending ecross-supports for said retort above
the pit of the combustion-chamber;
spaced apart, whereby the said Veltleal flues
communicate Wlth smd plt substantmlly as

. retort loeated Wlthm the combustion-chamber |

~ whollyabove the level of thetopof thebridge-
- wall, embracing the boller, and ezttending:the: |
oreater part of the length of the boiler from |
- the bridge-wall to the rear end thereof, said
- retort being composed of alternating longi-
- tudinaland lateral parallel rows of refractory
- blocks arranged end to end, each of said

35

40
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ogitudinal, lateral and vertical flues through-

and

et forth.

2. A smoke-consuming steam Doiler fu1—:
- nace having, in eombmatlon a horizontal re-
~ turn-flue tubular boiler; a :ﬁre:—box and stack
locatedatthefront end of the boiler; abridge-.
- wall located back of the fire-box; a return-
. passage at the rear end of the boilercommu-
- nicating with the return-flues of the boiler;
- a combustion-chamber beneath the boiler ex-

25 tending from the bridge-wall to the return-
- passage;-inclosing W&llS, and achecker-work

blocks being of a length greater than its other
dimensions, and said rows beinyg spaced apart
so as to form straight unobstructed intersect-
ing longitudinal, lateral, and vertical flues
throughout the extent of the retort, substan-
tially as set forth.

3. A smoke-consuming steam-boiler fuar-
nace having, in combination, a horizontal
boiler; a fire-box located at the front end of
the boiler; a bridge-wall located back of the
fire-box:; a combustion-chamber beneath the
boiler extending back from the bridge-wall;
and a checker-work retort located within the
combustion-chamber wholly above the level
of the top of the bridge-wall, embracing the
boiler, and extending the greater part of the
length of the boiler from the bridge-wall to
the rear end thereof, said retort being com-
posed of alternating longitudinal and lateral
parallel rows of refractory blocks arranged
end to end, each of sald blocks being of a
length greater than its other dimensions, and
said rows being spaced apart so as to form
straight unobstructed intersecting longitudi-
nal, lateral and vertical flues throughout the
extent of the retort, substantially as set forth.

4. A smoke-consuming steam-boiler fur-
nace having, in combination, a tubular boiler;
afire-boxlocated at the frontend of the boiler;

thereof, -

chamber,

| a bridge-wall located back of the fire-box; a
:eombustlon chamber beneath the boiler ex- 65
tending back from the bridge-wall; and a
checker-work retort located within the com- .
bustion-chamber, embracing the boiler, |
extending the rrtea,tel part. of the length of the
boiler ftom the bridge-wall to: 1she rear end |
said retort bemﬂ' composed of alter-
nating lonﬂ'ltudmal and. Tateral parallel rows

of 1efractory blocks, said rows being spaced
apart 80 as to form unobstlucted intersecting

longitudinal and vertical flues throughout the
-extent of the retort, snbstantlally as Set forth. =

and

Y

75

5. A smoke-consuming steam-boiler fur-

naice:h'axrinig,inz cﬁombination; a boiler; a fire-

box located at the front end of the boiler; a .

combustion-chamber beneath the boiler ex-
tending back from the fire-box; and a checker-
work retort located within the combustion-
‘and embracing the boiler, said re-
tort being composed of alternating longitudi-
nal and lateral parallel rows of refractory
blocks, said rows being spaced apart soasto -
form unobstructed intersecting longitudinal =~
and vertical flues throughout the exteut ofi S

:the retort, substantially as set. forth.
6. A smoke- consuming furnace ha,w.ng- a

checker-work retort eomposed of alternating
longitudinal and lateral parallel rows of re-
'fractory blocks arranged end to end, each of
| said blocks being of a lenfrth wreatel thanits

other dimeusions,and.said rows being spaced

80

0o

05

apart so as to form straight unobstruected in-

lonn'ltudmal flues being wider than they are
hwh and said vertical ﬂues being of greater
cross - sectional area than said longitudinal
flues, substantially as set forth.

7. A smoke-consuming steam-boiler fur-
nace having, in combination, a boiler; a com-
bustion-chamber; a fire-box; a front bridge-
wall located back of the fire-box; a rear bridge-
wall located near the rear of the boiler, the
space between said bridge-walls constituting
the pit of the combustion-chamber; and a re-
fractory smoke-consumingand heat-retaining

checker-work retort located in the combus-

tion-chamber between the two bridge-walls
and above the pit, said retort having inter-
secting longitudinal and vertical flues, the
longitudinal flues being traversed by the
flame on the way from the fire-box to the rear
of the boiler, and the vertical flues commu-
nicating with the pitand extending therefrom
to the boiler, substantially as set forth.

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

ABRAHAM NEWTON.

Witnesses:

HORACE D. SABIN,
FrRANK P. CUNNINGHAM.

{ tersecting longitudinal, lateral and vertical f .
| flues thoun‘hout the e\tent of the retort, said =
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