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1ng.to these.gases and solids the ne |
- 0xygen to support further combustion, - The
., 8moke, gases, and heated air being thus.mixeq |
" Dpass over a secondary bridge-wall, located in.

i BENJAMIN ARTHUR THOMAS, OF CHICAGO, ILLINOIX, ASSIGNO)
. ENCINEERING IMPROVEMENT COMPANY, OF SAME DLACE, . |

r . '
. o P .
. 1 ! con oy - '
: " = )

! . '.I::r
™, Tia
4 '
L] ﬁ-
r \ . : ,i . F .
o Ve cior e g
* Y, o . DL B [ R .pll , B B
] - . .
- I - .
"o | - - L) 'O I
o LEC . : - m Lo a'
. . . - - . 4 - Y * - ..

..
.

' 1 =

1 .

1
- e

ASSIGNOR TO THE

. . .

~ SMOKELESS FURNAGE.

{

- ' N ! - ..p L a
- 3 LA vy Ay - 1
L] L x " - o
d 1 . - s " -

-

o wovy o SPECIFIGATION forming part of Letters Patent No. 542,204, dated July 9, 1805,
R - I_,-_ipp_lic,ﬁti'on'ﬁled Nuﬁfej:qbefig, 1894. ..Sﬁ:["i.;al' m‘ 520,371, (No mndell..l).r A L

to all whom it may concern: =~ . .

.. Be’it ‘known. that
[ THoMAS, of Chieago,
certaln new
Smokeless

I, BENJAMIN ARTHUR
| , linois, have invented
and. useful  Improvements in

18 a specification. ., ...

-« This invention relates. to furnaces: which

i

~ are intended to.consume the smoke produced
by the combustion:of solid fuel, and to this
end theinvention consists in a novel éonstruc- |
~Hon.and. arrangement of the parts whereby
not only is the smoke ‘mainly consumed, but

the heat efficiency of the fuel is sensibly in-

@ﬁéﬁﬁeq<[;an e e e T
_In earryipg-out my invention I'em ploy hol-

- low grate-bars of anovel ecnstruction, through
.. which air is admitted to & point over or near

ie..ﬁ":b?:i_agﬁ"'ﬁ"r’&ﬂ"ﬁﬁd there mingled with the
smoke and unconsumed carbon, thus furnish-
necessary

. t;}}g';@?ea_f ol the main bridge-wall, and which

25

.1...40

. partsin elevation,

Supports a seriesof slabs or plates of fire-clay,

or'other ref ractory . material, which being

-.. highly heated serve.as torches to.ignite the
‘nowlinfiammable mixtureofs moke, gases, and

air. . Bythisseeco nagry combustion the smoke

i3, almost’ entirely consumed, intensifying the |
| hea.t Wwithin the furnace ' and :avoiding the
emissioyrot: the smoke into the atmosphere.

~ The:guantity of air admitted through the

hollow grate-bars is regulated by valves. or
dampers which canbeoperated at the front of
thefurnace,and thepassage of the air th rough
%« thege hollow grate-bars not only serves to heat
 the.dir.to: the proper temperature, but also
o subtraets heat from the walls of the grate- |

bars; thus prolonging their usefulness,
_ Intheaccompanying drawings, Figurelisa

longitudinal section through' a steam-boiler
furnace, showing the boiler and ‘connected
Kig. 2 i an'end elevation,

partly in section,: throu gh a pair of boilers,

. particalarly intended to show the slabs or
. plates which serve as torcheg’ Fig.8isaplan

50

- view of -the grate-bars, bridge-walls, and the
 plates mounted on one of said bridge-walls.

Fig. 4 is an enlarged plan; and Fig. 5, an

-enlarged elevation of one of the grate-bars,

Furnaces; of which the following |

showing its connection with the dead:-plates

‘at the front of the furnace. - o
In the drawings, A represents the bridge-

wall, which is offset at its upper front eorner

55

to-receive a hollow casting B, which: may be
made 1n sections of suitable length; as indi- -

placed. This casting provides' an. opening
oxtending the width of the bridge-wall less

qated by the dotted lines in Fig. 3, Overthe
~top-of this casting a lining of fire-brick C is

6o

the partitions of the casting and opening from
front to back., - - - T oT

- D indicates th'e;_grai;e-’b'a rs, which are pref- .

erably made rectangular in cross-section gud

hollow from end to end, and which have fillets

d-cast on their sides in order to provide for =

spacing them suitably apart. - Thegrafe-bars .
have a support. on a ledge o of the bridge-
wall and their open ends register at the rear

with the openings in the casting B. : The

f_r'{)jnt'ﬁ"eh'ds'(ij these grate-bars areoffbet,as S
seen at d’, Fig. .5, and the offset portion en-

ters between two dead-plates E K, arranged
iransversely "of the furnace near its front

plate G and spaced sufficient distance apart

75

to provide a passage H between them for the

provided  with.openingsf; through which air
may pass to the hollow grate-bars around the

opening Letweeén these dead-plates E.T, and
in the instance shown is notched at itslower
edge and provided with an operating ratchet-

‘admission of air to-the front ends of the hol-
low grate-bars. Thelower dead-plate may be:

80

shelf I, as indicateéd by the arrow in Fig. 1.
| A suitable damper, as J, is provided in the

handle K, projected Through the front wall G

of ‘the furnace. The ratchet-teeth on this

handle may be engaged with the plate G,
through which the ratchet passes to lock the

damper toany desired position.  An opening

%

or openings ¢ may be made through the front L

plate G, as shown in Fig. 2,-the damper ar-

ranged outside the front plate to admit air to

the space H between the dead-plates. The

alr to support combustion on the.grate-bars

may be admitted in the usual way, and this

95

air will circulate freely in the spaces between .
the grate-bars, which are provided by the -

spacing-fillets. -
In the rear of the bridge-wall A a second-

100

ary bridge-wall L is arranged transversely of -



“material,

the furnace, and this bmdrre waﬂ suppmts

series of slabs or plates M of some refractory
such as fire-clay. ‘These slabs or
p]ates are preferably set edwemse as shown
in Figs, 2 and 4, and upaeed apart at suitable

dlstanﬁes, so that the products of combustion-

and flame coming over the bridge-wall C and
the hot air coming through the hollow cast-

i ings B from the hollow grate-bars will meet

10

and mingle in thie vicinity of the plates or
slabs M, the course of the currents being in-
dicated b}' the arrows in Fig. 1.

~ over the bridge- wall and minp gling therewith,

15
" combustion of the smoke and gases, which

‘M, which thus serve as torches.

will supply the necessary oxygen to support

will be effected by the highly-heated plates

. Thid second-

~ ary combustion not only serves to sensibly

20

increase the heat of the furnace ‘but it fur-

: ther serves to consuine, to a larrre extent the

smoke produced by the burmng of the fuel

in the primary combustion-chamber, Lhus

25

B ~proportmns of the several passages may be
‘varied to some extent; but I preferably form

: making the furnace comparatively smokelets.

The details of construction and the exact

.-~ air-inlet openings either in the lower dead-
- plate or in the front wall of the furnace, as

- 3¢

may be preferred, and the area of these open-

“ings will be equal to the sam of the areas in
-eross-section of the 'series of grate-bars.

By

~.the manipulationof the damper the quantity

N of air supplied may be regulated or controlled
35

to suit the atmospheric and other conditions,
and it is highly desirable to get the proper

| t1}:{101:t1e:ms of oxygen from the air to combine
‘with the carbon in the smoke to insure com-

'_plete chemlc.tl ruombustion or combination.

40

When openings are provided in the lower

. dead-plate and the air is admitted through

. be in said dOOI‘b, and in lieu of the plates

45

33

the ash-pit door, the dampers may of course

some other 'means—e. g.,a jet of flame~—may
be used to eﬂ:’ect the ignition of the smoke and
gases.:

T am aware tha,t it has 'been plopased to
‘employ hﬂll(}w grate- bars delivering into a
cbamber in the bridge-wall with openings
from gaid chamber at “the back of the bridge-

wall. To thiscommon provision Tadd means
for positively igniting the superheated air
when mingled with the gases escaping over

"the brldge wall, and this means I ha.ve herein

designated as- a ¢ torch.”

I claim—

1. In a-smokeless furnace the combination
with a bridge wall, of a series of hollow grate-
bars commau nmatmg with the atmosphére and *

This hwhly—,
heated air issuing beneath the flame, passing

with a brldge wall bhaving
therein opening at the front: and rear of the

542,204

opening at their rear ends near the bridge
wall whereby a volume of heated air may be

l.supplied tothe products of combustion escap-

ing over the bridge wall, and a series of sep-
arate torches supported in the rear of the
bridge wall and between which the escaping
gases pass and whereby they are ignited, sub-
stantially as deseribed. -

2. In a smokeless furnace, the combination
with a bridge wall prowdad with a chamber
at its top opening along its front and rear

60

6:

75,

sides, a series of hollow grate bars communi- -

cating with the front of said echamber at their
rear ends and with the outer air at their front
ends, a damper to regulate the admission of’

air to said grate bars, and slabs or plates ar-

75

ranged transversely of the furnace behind the

‘bridge wall, substantiall; y as and ‘for the pur-

pose detcrlhed
3. In a Smokeless furxmce the combmatlon
with & bridge wall, a hollow C&btlﬂg mounted

‘thereon and havmw an opeuning at the front
and rear of the bndge wall, linings applied to
said casting, hollow grate bms comniunicating
-at their rearends w 1th said hollow casting and

80

at their front ends with the outer air,a valve -

controlling the air inlet and a‘second bridge

wall arranged in the rear of the first and slabs |

or plates mounted transversaly thereun sub
stantially as described.

4. In a smokéless furnac.a tha combmatmn

bridge wall, of a seriesof hollow grate bars

'commnmcatmg with  the atmosphere and
opening at their rear ends into the chamber.

in tke bridge wall, a torch a.rmnged in the
rear of the bmdge wall for igniting the com-
mingled gases esecaping over the bridge wall

and a valve or damper arravged in the sirin~
let and controllable from the furnace front'

substantially as deseribed.

an air chamber

90
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5. A furnace grate, oomprlsmg in combma-f
tion & bridge wall having.an air chamber in

its upper partlon opening at the front and -
| rear of the bridge wall, a series of hollow grate

10§

bars separated from each otherlongitudinally  *
and communpicating at their rear ends with -~ -
gaid: air chamber, dead plates arranged trans- |
versely to said crrate bars and separated ver-

tically to prowde an air space between them,:

(10

a damper hinged in said space and a ratchet
handle connected with sald damper and pro-

jected through the front wall of the fumace,
aubs_tantmlly as described.
BENJAMIN ARTHUR [‘HOMAS
 Witnesses:
GG, LINTHICUM
FREDERIGK C. Goonww |
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