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UNITED STATES

PATENT OFFICK.

CLARENCE L.
' TO ADAM REDER,

SLYE, OF SANDWICH,

ILLINOIS, ASSIGNOR OF ONE-HALFK

OF CHICAGO, ILLINOIS.

SMOKE-CONSUMING FURNACE.

No. 800,949.

Speciiication of Letters Patent.

Patented Oct. 3, 1905,

Application filed August 29,1904, Serial No, 222,663,

To all whom it may concerm:

Be 1t known that I, CLARENCE K. SLYE, a
citizen of the United States, residing at Sand-
wich, in the county of Dekalb and State ot

s Illinois, have invented certain new and useful

Improvements in Smoke - Consuming Fur- |

naces; and I do hereby declare the following
to be a full, clear, and exact description of
theinvention, suchas willenable others skilled

10 in the art to which 1t appertains to make and
use the same.

My invention relates to a novel construe-
tion in a smoke-consuming fur nace, the ob-
jeet being to provide a s1mple eficient, and

15 durable device of this character parmculm ly
adapted for boilers; and it consists in the
features of construction and combinations of
parts hereinafter fully described and claimed.

In the accompanying drawings, 1llustrating

20 my invention, Figure 11sa view of a boiler-fur-

nace constructed in accordance with my inven-

tion, one of theside walls beingremoved. Fig.
9 1s a plan section of the same on the line 2 2 of
Fig. 1, the boiler being omitted. Figs. 3 and
25 4 are vertical transverse sections of the same
on the lines 3 8 and 4 4, respectively, of Fig.
1. Fig. 5 1s a detail section of one of the
baffie-wall water-drums on the line 5 5 of Fig.
1. Fig. 6 1s a view similar to Kig. 1, show-
30 1ng a modified form of construction of my
furnace. Xigo. T 1sa detail plan section on the
line 77 of P19 6.
The consumption of smoke which consists
largely of combustible gases can be accom-
35 plished only by the admixture of oxygen
therewith while such gases are sufficient!y hot
to 1gnite, such oxygen belng most conven-
iently introduced by admission of air. To
accomplish the proper admixture of such
140 air with the smoke at a point sufficiently near
the point of greatest heat in the furnace as to
assure 1gnition requires the introduction into
the path ot the hot gases or smoke of devices
for retarding their passage, and thus agitating
45 same, so that air admitted at the point of agi-
tation will be enabled to intermingle with
such smoke or gases and the latter consumed.
The retarding of such hot gases requires the
use of suitable baflle-walls, and these when
so built in the ordinary manner break down
very easlly by reason of the fact that they are
subjected to Intense heat.
My present invention relates more particu-
larly to the construction and utility of the

baffle-walls as a supplemental means for heat-
ing the water in the boiler and the feed-water
introduced into the latter, as well as a means
for introducing air at the proper points for
1ts admixture with the smoke or gases.

My 1nvention consists, further, in so con-
structing the furnace that the air introduced
therein at various points will be heated before
its contact with the fuel and smoke or gases
and In so arranging the alr-distributing means
as to insure umtormltv and sufficiency of such
alr. |

To these and other ends my furnace com-
prises the firing-chamber 1, containing the
orate 2, beneath which 1s the ash-pit 3, which
1s divided by a lateral wall 4 into two com-
partments 5 and 6, there be)

ng a large open-
ing in said wall 4, which 1s controlled by a
suitable gate 7, which is capable of being ad-
justed to various positions in any suitable
manner. |

In place of the ordinary bridge-wall gener-
ally used I provide a mud-drum 8, which
forms the inner end wall of the ash-pit, or,
more properly, of the compartment 6 thereof,

‘and abovesaid mud-drum I provide a U-shaped

horizontally-disposed water-drum 9, which is
sultably supported upon a bar 10, upon which
one arm of said drum 9 rests, and by a plate
11, upon which the other arm rests, said plate
11 being extended rearwardly and supported
at 1ts rear edge upon a vertical partition-wall
12, the latter being provided with one or
more openings controlled by a suitable gate
or gates 13. The said mud-drum 8 and drum
9are substantially equal in width, and between
the upper wall of the former and the bottom
of the latter or its supports spaces 14 and 15
are provided, which form air-flues, as herein-
after described. An inclined plate 16 rests
at its rear end upon the rear upper corner of
the mud-drum 8 and at its forward end
supported on a level with the lower end of
the bar 10 and cuts off communication be-
tween the compartment 6 of the ash-pit and
the chamber or lateral air-flue 17 formed be-

tween the rear wall of the drum 8 and the

plate 11 and the wall 12, and at the same
time forms a deflecting-plate to cause ashes
which may find their way into the opening or
lateral flue 18 between the arms of the drum
9 to be deposited In said chamber 17. The
said compartments 5 and 6 of the ash-pit com-
municate with air-flues 19 and 20, respectively,
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s or
sefting supporting the boiler 21 and extend-
ing to the rear ends thereof. Flues 29. built
mwa.rd]_s? of and parallel with the

which are formed, preferably, in the w:

flues 20, com-
municate with the lateral fiue or chamber 17,
and openings 23 are provided to establigh
communication between said flues 20 and the
lateral lue or space 14, which 1n turn commu-
nicates with the chamber 6 of the ash-pit
through the foraminated wall 24. The areas
of said respective flues 19, 20, and 22 and the
number. size, and location of the openings es-
tablishing communication between said flues
and the lateral Hues and compartments may
hbe adjusted to sult conditions and suitable
dampers provided 1n said flues to control the
same. as 1ndicated in Fig. 1. Substantially
over the middle of sald grate 2 and substan-
tially an equal distance back of the drum 9
Lsupport baffle-walls 25 and 26, each of which
comprises a U-shaped water- drum 27 and 28,
respectively, upon which brick walls 29 are
supported, which fill the entire spaces between
the upper walls of said drums and the lower
part of the botler, said walls 29 being hollow
to provide air-flues 31 and 32, which commu-
nicate with the spaces between the arms of
said drums 27 and 28 and at their ends with
the forward ends of flues 33 and 34, which ex-
tend to the rear end of the botler-setting and
there admit air. The said baflie- walls ave
preferably inclined rearwardly, so that smolke
or gases Impinging against the front faces of
same will be d leflected downwar dly and rear-
wardly. |

So far as the smoke-consuming means are
concerned I have completed my description,
and I will now proceed to describe the opera-
tion thereof.

Smoke or gases produced in stoking and
until the volatile constituents of the coal have
been substantially exhausted pass upwardly
and toward the bridge-wall or drum 9. Dur-
ing thelr passage they are partially defiected
downwardly by the baffie-wall 26 and partly
admixed with the air entering the furnace
through the flues 33 and 31. The main bod Ay
of the fire in the furnace 1s maintained on the
forward part of the grate over the compart-
ment 5 of the ash-pit 3, and by reason of the
pitch of the grate toward the rear a fire,
mainly of live coal, 1s maintained over the
compartment 6 of said ash- -pit, this portion of

the fire requiring relative Iy less air. A suffi-

cient volume of air 1s introduced 1nto and uni-

formly distributed throughout said compart-
ment 6 of said ash-pit to [JIOV]de a surplus of
oxygen—that 1s, more than enough to main-
tain the coals on this portion of the grate in-
candescent. The surplus of air thus ntro-
duced passes through the bed of coal and i1s
intensely heated thereby and passing up-
wardly mingles with the smoke or gases in
their passage. By thedrum 9such commingled

1

L are
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alr and gases, which latter are now for the
maln part consumed, are deflected upwardly
and in passing over said drom 9 are furcther
admixed with hot alr, such air heing heated
during its passage through the flues 22, and
after passing over said drum 9 said gases are
again deflected downwardly by the baffle-wall
27 and still further admixed with air admitted
throueh the flues 84 and 32, so that any com-
bustible gases remaining are consumed be-
fore the passage of the pmducts of combus-
tion through the boiler-flues. Beyond the

baflle-wall 29 a second bridee-wall 35 of brick
1s provided, which serves to deflect the hot
products of combustion upwardly to impinge
against the boiler. Thesaid drums 9, 27, and 28
whileserving as bridee and bafle walls, respec-
tively, are utilized asauxiliary means for heat-
ing water, which in turn serves to prevent said
members from becoming overheated, and thus
burning out and collapsine, and I am further
enabled by their use and the use of the mud-
drum 8 to prevent to a large extent the de-
posit of lime and the hke mineral and other
impurlties carried by the water from being
deposited in the boiler. 1t 1s well known
that such mineral constituents and 1mpurities
e deposited mostly at the point ot least cir-
culation or agitation of water in the boiler,

and most geneml,y the mincral constituents
solidify and are precipitated when the tem-
perature of the water recaches the boiling-
point or somewhat above the same, so that as
a rule while the botler 1s in full operation the
water in the hottest portion of same has been
fr eed of such impurities, while that in the part
more distant from the hring-chamber deposits
such 1mpurtties in that portion of the boiler.
feed water is therefore gener-
ally introduced 1n the cooler portion of the
boiler, so as to be freed of such impurities
’Jefme it reaches the hotter portions. Fo the
blow-off pipe 36, therefore, the feed-water
pipe 37 1s connceted, such pipe 36 having a
valve 38 mnterposed beyond the point of con-
nection of the pipe 37 therewith and the latter
having a valve 39 interposed therein.

In a(_lt:ht.mn to the valve 38, interposed be-
vond the point of connection of the pipe 37
with the pipe 36, 1 provide a valve 40 in the
latter nearer its point of connection with the
bottom of the boiler, and opposite or adjacent
the point of connection of said pipe 37 there-
with I connect a pipe 41, which extends to
the free end of the rear arm of the drum 28,
adjacent the lower end of the latter. From
the upper portion of the free end of the for-
ward arm of said drum 28 a pipe 42 extends
to the lower portion of the free end of the
forward arm of the drum 27. From the up-
per portion of the free end of the rearward
arm of said drum 27 a pipe 43 extends to the
lower portion of the free end of the forward

arm of the bridge-drum 9, and from a point

70

75

30

00

L1OO

IOS

I10

115

120

125




800,949 &

adjacent the upper portion of the free end of |
the rear arm of the latter a pipe 44 extends
downwardly to the lower portion of said mud-
drum 8, said pipe 44 passing through the up-
per wall of sald mud-drum and having a valve

L

45 interposed therein. An outlet-pipe 46, ;

havine its mouth in the upper portion of said
mud-drum at its other end, leaves the latter
through the lower portion of the rear wall

1o and extends upwardly and then forward to the
front end of the boiler.

A cross connection is made, by means of a
pipe 47, having a valve 48 interposed therein,
between the pipe 44 above the valve 45 there-

15 in and the pipe 46 above a valve 49, 1nter-

posed therein, the stems of said valves 45, 47,
and 49 extending through the side walls of
the furnace or settineg. By means of sald
cross connection the water may be made to
20 hy-pass the mud-drum, so as to enable the lat-
ter to be cleaned. this being preferably ac-
complished by means of steam introduced into
said mud-drum through the pipe 50 to eject
the impurities from a valve-controlled blow-
25 off 51. By means of the sald connections wa-
ter is taken from the cooler portion of the

‘boiler or from the feed-water pipe 37 and
caused to eirculate through the said drums 27,
98, and 9 and during its passage to attain a

30 temperature at which the mineral constitu-
ents are most readily precipitated. Such wa-
ter flows very rapidly through said drums,
the cross-sectional area of the passages of
which are substantially equal to that ot the

35 pipes 41 42 43, &c., and through said pipes,
so that no precipitates can readily lodge 1n

the latter. but are carried into the mud-drum.
The flow through the latter is very slow, and
consequently all impurities and vrecipitates
40 will be deposited therein, and the now thor-
ouchly heated water will pass into the hottest
or front portion of the boiler.
In Fig. 6 I have shown a slight modifica-
tion, the operation of which is identical with
45 that of the construction shown in Figs. 1 to 9,
inclusive,such modification consisting, mainly,
in substituting for the drums 9, 27, and 28
(which 1 term ‘‘double” drums) the single
drums 52, 53, and 54, each ot which is, how-
50 ever, substantially U -shaped, inasmuch 1s
there is interposed in each of said drums a
partition-wall 55, which extends from one end
thereof to a point adjacent its other end, as
shown in Fig. 7. Instead of forming double
55 or hollow baffle - walls in which flues are
formed the fresh air is introduced in from
each baffle-wall or drum; but the operation
and effect remains the same. In place of the
rear arm of the drum 9 a brick bridge-wall 56
60 is built upon the plate 11. |
By means of my construction the combusti-
ble gases are completely consumed and pass
in a direction substantially opposite to that
in which the water flows through the baffie

65 and bridge walls in passing from the rear end

portion of the boiler to the forward end of
same, which is conducive to the production of
the best resulits.

I claim as my invention—

1. In a smoke-consuming furnace, the com-
bination with the firing-chamber, of the ash-
pit below the same divided laterally into two
chambers each having alr-inlets, a bridge-wall
having formed therein horizontal and vertical
air-flues, independent air-inlets communicat-
ing with said horizontal and vertical air-flues
respectively, said horizontal air-filue commu-
nicating with the rearward chamber of said
ash-pit, a baflle-wall in the upper portion ot
said firing-chamber, and air-inlets adjacent
same.

9. In asmoke-consuming furnace, the com-
bination with a firing-chamber, of a double
bridge-wall at one end of same, containing a
lateral air-flae open at its upper end, an ash-
pit divided betweenits ends, and having its 1n-
ner chamber communicating with said fluein
said bridge-wall below the grate, of abaflle-wall
intheupper portionotsaidfiring-chamber, alr-
flues entering said firing-chamber at its sides
adjacent the said baflle-wall, the latter being
adapted to deflect theadmitted air downwardly
to commingle with the hot gases, air-flues en-

tering the upper portion of said furnace rear-

wardly of said bridge-wall, and a second bat-
fle-wall disposed in the path of the admitted
air to deflect same downwardly.

3. A smoke-consuming furnace comprising
in combination, a firing-chamber, an ash-pit
below divided laterally into two compart-
ments, a double bridge-wall having an air-
space communicating with the inner chamber
of said ash-pit and with air-supply flues, a
lateral air-chamber behind said bridge-wall,
flues communicating therewith, said bridge-
wall having a vertically-disposed passage com-
municating with said air-flue and discharging
from the upper end of said bridge-wall, air-
flues communicating with said firing-cham-
ber in its upper end and with the rear por-
tion of said furnace and two baffle-walls dis-
posed in said furnace and having lateral flues
open at their lower ends and communicating
with said air-flues. | |

4. In a smoke-consuming furnace, the com-
bination with the firing-chamber and an ash-
pit below the same divided laterally into two
compartments, of a bridge-wall disposed at
the inner end of the ash-pit and firing-cham-
ber and comprising a mud-drum and a water-
drum disposed above the same there being a
vertical air-passage through said water-drum
and between the latter and said mud-drum,
air-flues communicating with the ends of said
passages, a bafle-wall in the upper portion

of said firing-chamber consisting of a water-
drum and walls disposed abovesame and sup-
ported thereon, said bafile-wall having a lat-
eral air-space open at its lower end, air-flues
communicating with said air-space, and con-
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nection between said mud and water drums
and a source of supply of water.

5. Inasmoke-consuming furnace, the com-
bination with the firing-chamber and an ash-
pit below the same divided laterally into two
compartments, of a water-containing bridge-

wall at one end of said firing- chdmbel and’

said ash-pit, and having alr-passages dischare-
Ing into one compartment of said ash-pit and
‘Lb()VB sald bridge-wall, an air-flue communi-

cating with said air- passages, a bafile-wall in
the upper portion of said firing-chamber com-
prising a water-containing supportand a wall
supported thereon, said support and wall hav-
Ing a lateral air-space open at its Jower end,
‘LII‘-ﬂUBS communicating with sald air-space,
and connection between sald bridee-wall and
support for said batlie-wall and a source of
supply of water.

6. A smoke-consuming furnace for boilers,
comprising a firing-chamber, an ash-pit below
the same divided laterally into two compart-
ments, a bridge-wall at the inner énd of said
firing- -chamber and ash-pit and comprising a

‘mud-drum and a water-drum disposed above

the same, a baffle-wall disposed in the upper
portion of said firing-chamber and compris-
Ing a water-drum and a wall supported there-
on, said baffle-wall and bridge-wall being
.;Ldapted to cause the hot gases to travel in a
zigzag direction toward the chimney-flue, lat-
era) air-flues disposed above the orate and In
the bridge-wall for supplying fresh alr to be
mixed with said hot gases, air-flues disposed
in the walls of the furnace and communicating
with said lateral Hues, and connection between
said water-drums and mud-drum and the
boiler.

7. A smoke-consuming furnace for boilers,
comprising a firing-chamber, an ash-pit below
the same divided laterally into two compart-
ments, a bridge-wall at the inner end of said
firing- chamber and ash-pit and comprising a
mud-drum and a water-drum chsposed ahove
the same, a baffle-wall disposed in the upper

portion of said firing-chamber and compris-

ing a water-drum and a wall supported there-
on, a second batfle-wall disposed in the upper
portion of the furnace behind the bridge-wall,
and comprising a water-drum and a wall sup-
ported theleon lateral air-flues disposed above
the grate and in the rear upper portion of

satd furnace and in said bridge-wall for sup- |

800,949

plying fresh air to be mixed with said hot

gases during their passage, air-flues disposed
ot the sides of the furnace and communicat-
ing with said lateral flues, and connection be-
tween sald mud-drum and water-drums and
the boiler to maintain constant circulation in
said drums.

3. I'he combination with a boiler, of
bmohe-—consumino furnace beneath the same
cComprising a ﬁlmﬂ chamber provided in ifs
upper end with a ba le-wall; having a water-
containing support,a water- conmmmo bridge-
wall, a second baftfle-wall beyond said bridge-
W‘LH having a water-contalning support, a
phlmhtv 01L air-flues communicating with mud
furnace adjacent said bafie and bnd oe walls
and adapted to be deflected by the lthtor, a
mud-drum constituting a part of said bridge-
wall, and connections between sald water-con-
taining supports of said bafle-walls, bridge-
wall and mud- drum and said boiler to CaUSe
water to pass from the rear end portion of
the latter through said supports and said

bridge -wall to the forward portion of the

HYoiler.

9. The combination with a boiler, of
smoke-consuming furnace beneath the same
comprising a firing-chamber, provided in its
upper end with a baffle-wall having a water-
contalning support,a water-containing bridge-
wall, a second bate-wall beyond smd brldoe-
wall having a water-containing support, a
plurality of air- -flues communicating with said
turnace adjacent said batie and brldﬂe walls
and adapted to be deflected by the latter
mud-drum constituting a part of said bmdoe-
wall, and connections between said water-
containing supports of sald baffle - walls.
bridge-wall and mud-drum and said boiler to
cause water to pass from the rear end portion
of the latter through said supports and said
bridge-wall to the forward portion of the
boiler, a feed-water-supply pipe interposed
in said connection at one point and valves con*
trolling said connections and said feed-water
pipe.

Intestimony whereof I have signed my name
in presence of two subsecribing witnesses.

CLARENCE E. SLYE

Witnesses:
Ruporra W LOTA.,
K. ScrroTreELD.
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