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tion which can be readily adapted to any or-
dinary type of furnace and which through
the medium of its provisiecn for consuming
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UNITED STATES PATENT OFFICE.

CHARLES H.'EDDINS AND CLARENCE BUDDIE,
ASSIGNORS OF ONE-HALF TO JAMES LAWSON LA PRELLE,

LOUIS, MISSOURI.

OF ST. LOUIS, MISSOURI,
OF ST.

" SMOKE-CONSUMING FURNACE.

RPECIFIGATI_ON forming part of Letters Patent No. 720,571, dated Febru'&ry 17, 1903.
- Application filed June 10, 1902, Serial No, 111,040,'. (No mndel.)

To all whom it may concern:

Be 1t known that we, CHARLES H. EDDINS
and CLARENCE BUDDIE, citizens of the United
States, residing at St. Loulq State of Missouri,
have mvented certain new and useful Tin-
provements in Smoke-Consnming Furnaces,
of which the following is a speelﬁeatlon

This invention relates to furnaces, particu-
larly of the steam- boiler type, and has special

reference to certain new and useful i improve-

ments comprising means for eonsuming the
smoke and other combustible products usu-

ally escaping from furnaces or fires and con-

smtutmw what is commonly known as the
smoke ” nunisance.

In carrying out the invention one of the ob-
Jects thereof is to provide a construection and
arrangement of parts requiring a minimum
amount of alteration in a furnace and which
will not interfere in the least with the draft
thereof, while at the same time comprehend-
ing pomtwe and reliable means for feeding
oxygen contalning air from the outside of the

furnace to the smoke and other products of

combustion and thoroughly mixing the same
undersuch conditions as to insure a thorough
consumption of the smoke and other com-
bustible products which pass out of the fire-
box of the furnace.

Theinvention alsocontemplatesa construc-

the smoke and other combustible products
effects a material saving or economy in fuel.

With these and many otherobjects in view,
which will more readily appear as the nature
of the iInvention is better understood, the
same consists in the novel construction, com-
bination, and arrangement of parts, as will be
heremafﬁer more ful] v deserlbed illustrated,
and claimed.

The essential feature of the mventlon in-

volved in the formation of the supplemental
fire-wall and its special relation to the air-
feeding bridge-wall are necessarily suscepti-

- ble to modlﬁcatwn according to the particu-

lar conditions under which the invention 18

applied to a furnace;but a preferred embodi- | a

N

tion.

| ment-of Lhe 1mp10vements is shown in the

accompanying drawings, in which—

‘50

Figurelis a Vertwal lonmtudmal sectional

view of a smoke—eonsuming furnace con-
stracted in accordance with the present in-
vention. Fig. 2 is a perspective view show-
ing the preferable construction of fire-wall
employed in the carrying out of the inven-
Fig. 3 is a similar view of the air-feed-
ing bridge-wall, showing more plainly the

preferable manner of arranging the air-dis-
tributing ports of this wall contwuouq to the

rear upper edge thereof.

Like reference-nuinerals designate corre-
sponding parts throughout the qevera,l figures
of the drawings.

The 1mprovements constituting the present
invention may obviously be associated with
different types of furnaces; but for illustra-
tive purposes the same are shown in the draw-
ings as applied to a fur nace of the steam-

bmler type.

Referring particular ly to the dramncfs, the
numeral 1 designates the furnace-casing, con-
structed in any approved form and having
mounted therein the boiler 2, which is illus-
trated as of the kind set at an angle or ob-

liquely to the base or bottom line of the fur-
nace. |

The furnace in its creneml organization also
includes in the fmnt part, therjeof beneath
the front end of the boiler the grate 4, be-
neath which is the ordinary ash-pit 5. It is
preferable in the carrying out of the inven-
tion that, in addition to the means hereinaf-

ter described for feeding oxygen containing

air to the smoke and other combustible prod-
ucts from the fire, there be employed supple-
mental alr-feedmu' means in the shape of an
air-feeding door 6 This air-feeding door 6
is preferably of the construction disclosed in
our other application, Serial No. 107,215, filed
May14,1902; butthe essential fe&ture thereof,
asfarasthe presentinventionisconcerned,re-
sides in the said door comprising means for
feeding air to the fire upon the grate imme-
diately after the introduction of ereen fuel.
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The said air-feeding door 6 thelefore acts in

supplemental capacity to the air feeding
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and mixing means, which will now be de-
scribed.

One of theimportant features of the inven-
tion resides in utilizing the bridge-wall 7 as
a means for supplying or introducing air
from the exterior of the furnace throughout
the interior portion thereof immediately in
rear of the wall. The said bridge-wall 7 oc-
cupies its usual location in the furnace—that
is, the same extends transversely across the
entire width of the furnace-casing, forms the
rear wall of the fire-box, and is built up from
the base or bottom of the furnace. The said
bridge-wall may be constructed of fire-brick
or any other suitable material and termi-
nates atits upper end short of the boiler parts
thereabove to permit the fire, smoke, and
other products of combustion to passover the
top of the bridge-wall into the portion of the
furnace in rear thereof. |

To adapt the bridge-wall for the purpose of
feeding air into the furnace at the rear side
of the wall, the latter has formed therein a
longitudinal air-supply channel &, which 1is
entirely inclosed within the wall and extends
longitudinally thereof throughout its entire
extent, the said air-supply channel 8 having
one or both ends in communication with the
outer air exterior to the furnace, at the side
or sides therecof.

In conjunction with the main air-supply
channel 8, extending longitudinally through
the bridge-wall, there is associated with such
channel a plurality of air-distributing ports
9. These air-distributing ports 9 pierce the
rear side of the bridge-wall 7 contiguous to
the upper rear edge thereof and have their
inner ends in communication with the sup-
ply-channel 8. Thesaid distributing-ports 9
are also preferably arranged in several lon-
citudinal rows to provide a maximum dis-
tributing area for the air, which is drawn out
of the channel § and distributed into the
smoke and other combustible prodaects which
pass over the top of the bridge-wall into the
space at the rear thereof.

An important feature of the invention re-
sidesin combining with the air-feeding bridge-
wall 7 a supplemental fire-wall 10. Thissup-
plemental fire-wall 10 is built upright within
the furnace and extends from the base there-

of to and against the lower portion of the |

boiler, besides extending transversely across
the entire width of the furnace to constitute
a complete baffling-wall for the smoke and
other products of combustion, so that the lat-
ter are compelled to pass through the cells of
the fire-wall before thesame can reach theen-
larged closed combustion-chamber 11, formed
in the back portion of the furnace between
the fire-wall 10 and the extreme rear or back
wall 12 of the furnace-casing proper. |

Theintermediately-located uprightfire-wall
10is spaced a sufficient distance from the rear
side of the bridge-wall 7 to provide between
the said two walls an intervening suction-
chamber 13, which is closed in at the sides by

> 720,571

the walls 7 and 10, respectively, and is in
communication at the top with the space
above the bridge-wall 7. |

An important feature of the invention to
be observed in this connection is the fact that
the suction-space 13 is not a combustion-

70

chamber and does not perform the functions -

of chambers of this character which have
heretofore been located directly in rear of the
bridge-wall, but in contradistinetion thereto
is intended to be of such dimensions and 8o

confined between the walls 7 10 as to pro-

vide a narrow channel or passage for the air
and within which is ereated and maintained
a suction by the passage of the products of
combustion from the bridge - wall, passing
from the latter almost directly into the flues
of the wall 10.
10, which extends to the bottom of the boiler,
is disposed in very close proximity to the
bridge-wall to provide an intervening narrow
chamber or channel for suction and mixing
purposes, the final mixing of the air with the
oases being completed within the passages ot
the fire-wall and ignition thereof initiated as
the mixed produets pass from said passages

into the combustion-chamber for final com-

bustion.
The upright supplemental fire-wall 10 is of

peculiar formation. The said wall surmounts
a supporting-base 14, constituting the lower
portion of the wall and built of masonry or
brick, besides being usually provided with
the openings 15,directly adjoining the base
or bottom of the furnace. The main portion
of the supplemental fire-wall 10, which is ar-
ranged on thesupporting-base 14, may be prop-

erly characterized as being of a ‘‘cellular”

formation, as the same essentially consists of
a stacked bank of tiles 16 and 17, arranged
to provide a multiplicity of rows of prolonged
or extended straighttransverse flue-passages

oropenings 18, extending entirely through the

wall 10 and in communication, respectively,
with the suction-chamber 13 and the rear
closed combustion-chamber 11. The tiles 16
are arranged vertically upon edge and in
spaced relation to provide the partition-walls
of the flue passages or openings,while the tiles
17 are laid closely together and horizontally
upon the vertically-disposed tiles 106 to consti-
tute the tops and bottoms of the said flue pas-
sages or openings. It will be observed by ret-
erence to Fig. 1 of the drawings that several
lengths of the cells 16 are preferably employed
to provide passages or openings 18 of a very
considerable length, thus insuring a final and
thorough mixing of the products of combus-
tion with the air drawn into the said passages
or openings prior to the disecharge of the mixed
products into the closed combustion-chamber
11. Thisrelative proportion and disposition
of the several instrumentalities is a very im-

In other words, the fire-wall
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portant feature of the invention, and it is by

reason of the same that successful results are
accomplished. In these particulars also the
invention differs from that type of furnaces
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involving the feeding of air wherein an ex- |
tended or large combustion-chamber is inter-

posed between the bridge-wall and the fire-
wall of whatever character 1t may be. This
detail method of forming the said flue pas-
sages or openings may of course be altered
Without affecting the essential feature of the
supplemental ﬁre -wall—namely, that of pro-

viding the same with a multiplicity of trans-

verse ﬂue passages or opemnﬂ's of extended
lengths. The cellular or multifine part of
the supplemental fire-wall lies entirely within
the horizontal plane of the bridge-wall 7, so
that the smoke and other products of com-

bustion are compelled to passover the top of

the fire-wall and downwardly, more or less,
1nto the narrow suction chamber or channel
13 before the same can finally escape into
and through the transverse flue passages or
openings 18 of the fire-wall, hence insuring
the suction action within Lhe chamber 13
which induces or draws out a supply of air
through the ports 9 from the air-supply chan-
nel 8 of the bridge-wall. It will therefore be
understood thet in the operation of the fur-
nace the smoke and other combustible prod-
ucts from the fire sweep over the top of the

bridge-wall, and then passing downwardly.

- into the ehembet 13- directly enter the flue

passages or openinge 18and pass into the rear
combustion-chamber 11. Thiscirculation of

the smoke and other products of combustion
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necessarily creates and maintains a vacuum
or partial vacunm within the chamber 13,
which serves todraw out asupply of air from
thechannel 8, which supply of air commingles

and mixes with the smoke and other producets

of combustionin the suction-chamberand also
in the filue passages or openings, and by rea-
sonof thecellularor multifiue formation of the
wall 10 1t will be obvious that the surfaces of
the walls of the individual passages or open-
Ings 18 become very greatly heated and con-
trlbute to the ignition of the smoke and other
combustible products when supplied with
oxygen from the fresh air. The combustion

~of the smoke and other combustible produects
18 completed within the rear closed combus-
tion-chamberll, and the depositsof ashesand
other accumulations within the said echamber
11 may be removed from time to time through
the side clean-out door or doors 19.
From the foregoing it is thought that the |

£
e

construction,operation,and many advantages

‘of the herein-described smoke-consuming far-

nace will be readily apparent tothose famlhm
with the art without further description, and

Having thus described the invention, what
is elmmed and desired to be f‘ecmed by Let-

ters Petent 18—
1. Ina smoke coneummn' furna,ee the com-
bination of the fumaee-casmn‘ hevmg within

‘the rear thereof an enlarged elosed combus-
tion-chamber, an air- feedmﬂ' bridge-wall hav-

Ing means for discharging air at the rear side
thel eof, and a hollow cellular fire-wall extend-

ing from the base of the furnace to the bot-

tom of the boiler and arranged in close prox-
imity to the bridge-wall to prowde between
the two said walls a narrow suction chamber
or channel, said fire-wall having below the

' plane of the top of the bridge- W&ll a multi-

plicity of prolonged passages in communica-
tion with the rear elesed combustion-cham-
ber.

2. In a emoke-eon’eummg furnace, the fur-
nace-casing having within the rear thereof a
close combustion-chamber, an upright bridge-
wall provided with a longitudinal air-supply
channel in communication with the outer air,
and also with a plurality of elr-dlstrlbutmw
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1t will also be understood that various changes
in the form, proportion, and minor detmls of
oonstruetlon ‘may be resorted to without de-
parting from the spirit of the invention or
sacrificing any of the advantages thereof.
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ports opening at the rear side thereof, and a

supplemental u pright fire-wall of 1D"'J:eeter ele-

vation than the bridge-wall and arre,nﬂ'ed in

close proximity thereto to provide between

the said two walls a narrow suction chamber

or channel, said fire-wall consisting of a sup-

90

portmo'—beee and a hollow cellular portion

comprising a stacked bank of straight flat
tiles arranged to provide a multiplicity of
rows of plolonwed flue passages or openings

95

in communication w113h the rear cembuetwn- E

chamber.

In testimony whereof we affix our swne-

tures m presence of two witnesses.

CHARLES H. EDDINS.
CLARENCE BUDDIE.

Witnesses:
W. E. BYBEE,
HENRY PRICE.
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