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" 111115131&1}1110' my invention.
larged fro.ut view of a section of the side of

SAMUEL N. SMITH OF MTNNEAPOLIb MINNESOTA AbSIGNOR TO TIIE
MINNESOTA SW![OKELEbS FURNACE COMPANY OF SAME PLAOE

SMOKE PREVENTING FURNACE

L

Ta all whom it maz Y concer %
Be it known that I, SAMUEL N/ SMITH of

the city of Mlnneapohs county of Hennepm |
State of Minnesota, have invented certain
new and useful Improvementb in Smoke-Pre-
venting Furnaces, of which the followmw 1s a

specl ﬁeatmn

My invention rela,tes to means for eom-.
pletely consuming all of fhe combustible gases

and materials in or generated from fuel in

furnaces and thereby avmdnw the makmn{*

of smoke.

The object of my 1nvent10n is to prowde.
in eonnection with the fire-
box of the furnace whereby the smoke and
gases as generated from the fuel, and part of
'whwh would not otherwise be burned, will
be thorouﬂ*hly charged with oxygen fxom }
heated air and steam and to such a degree as’

means directly

to render them hlﬂ*hly and completely COm-
bustible.

To this end my mventlon eonmsts in gein-

eral in the constructions and eomhmatlons |
all as hereinafter deseribed and parhcularly |

pomted out in the claims. |
The invention will be more readily undel-

‘stood by reference tothe aecompanymﬂ‘ draw-

ings, in which— .
Figure 1 is a perspective view generally
Kig. 2 is an en-

- the fire-box, a portion of the fire-brick being

33

.4_{)

broken away to show the inner metal retain-
ing bar. Fig.3 isan enlarged vertical cross-
Seetlon on the line x—=x of Fig. 2. Fig. 4 is

a vertical section of one of the ﬁre-brlck the |

section being taken on the line y—y of Fln'

1. Fig.dis a horlzontal section on the lme;
22—z of Fig. 3. Fig. 6 is a similar horlzontal-
Figs, 7
and & are perspectwe Views of one of the_

section on the 11ne u—u of Fig. 3.

- fire-brick.

- In Fig. 1 of the dra,wmrrs 1 have shown a
fire-box provided with the grate 2 and with |
side walls 3 and 4, built up of brick. These |
side walls may, however be . constructed 1n:
~ any desired manner as my invention is not;
restricted in its use ‘to stationary furnaces.

in pla,ce

bar 6.. The outer face of this angle ba,r is

several nipples are the 1nclmed ribs or wings

- . pa,rtlv of the side wa,ll 1tself cmd by the ann*le -

-PIUVlded with nipples 7 a,rra,nwed at equi- ;
distant points thereon, and between these

8. Holes are made through the nipples to

conaect with the air duct 5
duect 1 suspend or other WISe secure a steam-

pipe 10 which is provided with a number of
_Jets 11, one jet being placed before the open-

‘Within the air

f.60_..':' |

ing of each nipple 7 and the end of the jet

'bemg pla,ced some distance away from the

opening while plefera,bl) concentric there- -

with. The iron plate is protected by a series
of brick 13 of the particular form shown, and
each of Whmh is provided with an e}:haust |

opening or port 14 concentric with the nip-

ple, into which the nipple extends a consid-

erable distance, aud which opening is of con-

_81derab1y greater diameter than the nipple.
1 1In the lower part of the angle bar 6 a,nd be-

neath the nipples are a series of holes15. The

inner side of each brick is provided with a
vertical channel 16 arranged immediately in

{ front of the opening 15 and leading upward
therefrom to the exhaust port 14 in the brick.

o

The facing or fire brick are arranged to in-

-| terloek w1th one another and with the in-
clined ridges or ribs 8 upon the inclined bar |

so that wwh the last of the series of brlck

secured, all of the others will be firmly held
This is accomplished by providing
upon the rearside of the rectangular forward
portion 17 an offset and anﬂular portion 18,

The shoulders 19 and 20 thereof have the

same incline as the sides of the ribs 8.and
the distance . between said shoulders is the

same as that between adjacent inelined ribs. __
'_I-Ience theshoulders19and 20 ﬂtsnuﬂyagamsb o

the same, the shoulder 20 lapping in behind qo
its rib8and preventing thatend of the brick:

from drawing away from the bar. Theother

80
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end of the brick is held in place by the over-

lapping edge 21 of the rectangular part 17,
the shoulder or end 22 of whleh makes a 0‘00(1
joint with the shoulder 23 of the next brlek

‘The size of the opening 14 admits the inser--
tion of the brick over the nipple and behind

In either or both of the side walls I provide the rib. Lateral channels 24, preferably two

50 an air duet 7 whlch is preferably formed in number, are prowded 1n theback of ea.eh 100
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brick and passing around the forward edges
of the ribs 8 form communicating passages

-~ between the several vertical channels 16,
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the inner sides of all of the channels being

completed by the angle bar and its inclined
ribs or feathers.

I guard against the bad effects of expan-
sion and eontraction of theangle bar by mak-
ing a series of large notches 30 in the top
thereof, and I further take advantage ot this
construction as a means for suspending the
steam pipe 10, placing a bar 31 across the top
of the angle bar and suspending the pipe 10
from this bar by loops or hooks 32, as shown
in Fig. 3.

The operation of the furnace- when com-
pleted, is as follows: Air is supplied to the
air duct in any suitable manner, the air be-
ing preferably taken from the ash box be-
neath the grate. At the same time steam 1s
admitted to the steam pipe 10 and is blown
through the jets 11 thereof, a small jet pass-
ing through the nippleoppositeitand through
the port 14 in the fire brick or facing. 'The
force of the steam exhausting through these
openings serves to draw a considerable vol-
ume of the air from the air duct through the
nipple and also serves to draw air through
the opening 15 beneath and thence upthrough
the channel 16 and out around the nipple
and into the port 14, from whence the thor-

oughly mixed steam and air is discharged

_therefrom than could be obtained if thesteam

across the top of the DLurned fuel upon the
grate, which mixing with the gases from the
fuel and forming a highly combustible com-
pound is ignited directly in the fire box by
the flames from the fuel. The heat from the
fire raises the temperature of the fire brick
or facing to a high degree so that the air
passing upward through the channel 16 is in-
tentionally heated and betterresults obtained

and air admitted through the nipple were
alone relied upon. Furthermore, the annu-
lar stream of air discharged through the
opening around the nipple serves to mix the
air and steam thoroughly, the heat from the
current of air acting favorably upon the
steam to completely vaporize the same. The
uantity of air and steam thus discharged
intothe fire box from one or both sides thereot
may be in a great measure regulated by the
pressure of steam from the jets 11, the sizes
and numbers of the various openings being
originally caleculated for given furnaces.

Having thus described my invention, 1
claim as new and desire to secure by Letters
Paten{— |

1, The combination,in a smoke preventing
furnace, of the grate, with the walls of the

. fire-box surrounding the same, an air duct in

one of said walls and above the grate level,
openings for admitting air and steam into
said duct, the double facing of said duct, alr

spaces between said facings, the two open-

‘ings in the inner facing, and the single open-
ing in the outer facing, said single opening

being concentric and opposite the upper
opening for the steam in the inner facing,
whereby air and steam are mixed in the
outer opening and discharged into the fire-
box, the air being heated in the space be-
tween said facings and drawn into the dis-
charge opening by the action of the steam jet,

| substantially as described.

2. The combination, with the grate, of the
walls of the fire-box, an air duct 1n one or
more of said walls, a metal facing fer sald
duect, the brick facing therefor, the vertical
channels provided between said facings, the
nipples projecting from the metal facing into

| larger openings in the brick facing, and the

lower air holes provided in the inner or metal

facing and communicating with said channels -

which in turn communicate with the open-
ings in the brick facing, all substantially as

I described.

3. The combination, with the grate, of the
walls of the fire-box, an air duct in one or
more of said walls, a metal facing for said
duct, the brick facing therefor, the vertical
channels provided between said facings, the

‘nipples projecting from the metal facing into

larger openings in the brick facing and com-
municating with said channels which in turn
communicate with the openings in the brick
facing, and the steam pipe provided in sald
air duct and having small jets opposite the
openings in said nipples and in the brick
facing, substantially as described.

4. The combination, with the fire-box and
its walls, of an angle bar arranged on at least

one of said walls and having the inelined

ribs or lugs, and the facing formed of fire-
brick having the inclined rear parts to lock
behind said ribs or lugs and also having the
overlapping parts, whereby succeeding bricks
serve to lock the others, substantially as de-
scribed. |

5. The combination, with the fire-box and
the walls thereof, of the angle bar arranged
upon or in the wall, the air duct formed be-

neath said angle bar, said bar provided with

openings and with the inclined vertical ribs
or lugs, and the fire-brick provided with the
inclined shoulders adapted to project back
of said ribs and also having overlapping edges
or surfaces to engage one another, whereby

the brick are locked in placa, and said brick

having openings, substantially as and for the
purpose specified. | |

6. The combination, with the fire-box and
the side walls thereof, of the angle bar ar-
ranged in said wall, the duct formed beneath
said angle bar, the outer side of said bar pro-

vided with the inclined vertical ribs or lugs,

and the fire-brick provided with the inclined
shoulders adapted to project back of said
ribs and also having overlapping edges or
surfaces to engage one another, whereby the
brick are locked in place, and exhaust open-
ings in said angle barand in said brick, said
brick being provided on their rear sides with
feet whereby channels are formed between
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the anfrle barand the brlck and sald anﬂ*le ba,r [ in the ﬁre bmck into Whlch qmd mpples pro-

prowded with a lower series of air holes lead-'_

ing from the duct into said channels. |
7 The combination, with the fire-box and

the side walls thereof, of the angle bar ar-

- ranged in said wall, the duet formed beneath

IO

sald angle bar, the outer side of said bar pro-

vided with the inclined vertical ribs or: lugs,

and the fire-brick provided with the inclined
shoulders adapted to projeet back of said

ribs and also having overlapping edges or
surfaces to engage one another, whereby the

brick are locked in place, and exhaust open-
‘ings in said angle bar and in said brick, said
brick being provided on their rear sules with
feet whereby channels are formed between
the angle bar and the brick, and said angle

~ bar prowded with a lower series of air holes

B 20

30

tric with the up

leading from the duect into said channels, and

steam jets provided in said duet and concen-
per holes in said angle bar
and the larger holesin the fire-brick Or faemﬂ‘
all substantlally as described.

8. The combination, with the ire-box and
a wall thereof, of an alr duect arran ged in said
wall, the facmcr bar of said duct sald. bar
1)10‘»1ded with an upper and a lower series

- of holes, the fire-brick forming a facing for |
‘said bar, the vertical and the horlzontal chan- :

nels between said fire-brick and bar, the nip-

ples forming extensions of the. upper row of |

openm o8 in said bar, and the larger openm gs
| i | | |

llllll

Ject and steam jets provided in said duct op- .
| posite the upper row of holes in said bar, sub

| stantially as deseribed.

a fire- box, of an air duct arranged therein,

of said duet, said a,n-:rle bar havmga notched

upper side, the steam -Jet pipe arranged in
said duet, the front side of the anﬂ'le bar
| being prowded with an upper and a Iower Se-

‘ries of openings, the fire-brick facing for the
_a,ngle bar, channels between the same, and

an upper row of holes in said fire- brick con-

centric with and largerthan the holes in the

as described.
10, The combma.twn with the bar promded-
.w1th the vertical ribs or lugs,of the fire-brick

descl ibed.

| the angle bar forming the top and front side

i 9. The combma,tlon, with the side Wall of.'::: "

-upper row within the angle bar, substantially
'SG. o

provided with the inclined parts conforming

to the said ribs or lugs and having the outer
| longitudinal and overlappm pa,rts and the
{ vertical and horizontal channels formed upon

55
| the innerside of each brlck substantially as

In testlmony whereof I have hereunto se.t.f

my hand thlS 4th day of January, 1894.

SAMUEL N. SMITH

| In pre&ence of—
C. G. HAWLEY
M E GOOLEY
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