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to be a full,

B HUGH McDONALD, OF PITTSBURG, PEN_NSYLVANIA., .

'IMPROVEMENT IN REVERBERATORY FURNACE_S. o

-;.:.?_ Speelﬁeetlon forming part of Letters Patent No. 139,683, dated June 10 15::73 eppheatlon ﬁled

- February 27, 1873.

—t

To all whom it may concern:

mission of air to that chamber

Thlb gratmﬂ‘ -

~ UNITED STATES PATENT OFFICE.

~Be it known that I, HuéE McDONALD, Of is accessible, for cleaning or other purposes, - - |
at the side door k, W]]lbh in Flg 1 18 shown_ |

'-_f;___;'i_Plttsburg, in the 001111135’ of Allegheny and
. State of Pennsylvania, have invented a new
i and useful Improvementin Rexferberetor Far-

- TFigure 1, Sheet 1, is a side elevetlon of a

f-ﬁ@iﬁé;;;:;;ié'f;;.:-_";_g_'_;lf._;fpuddlmg furnaee ﬁtted with my improve-
w0 1nents.
oover tical section thereof,
- topor plan view of the ookmﬂ‘ and combustion
-;_Q,ehembers and forward beyond the fire- brldge |
. (the top or cover being removed,) and Figs. 4 |
~  and 5, Sheet 2, are sectional views through
. the hue x x, Flg 2, but Fig. 4 showing the

Fig. 2, Sheet 2, shows a longitudinal
Fig.

; - view toward the workmg chamber, and Fig.3

-smelting furnace;

'f?;*:f"f"ff?ffji'ij??lookln0‘ back in the opposite direction.
G Lake letters of reference indicate like parts
- ineach.

My invention relates to. lmprovements in

| ?‘f-'f'pf'fi-"?5'-the ordinary puddling, boﬂmg, heatmg, or
I and consists 1n the con-
... - -struection and oombmatlon of deviees for ef-

© . fecting the more perfect combustion of the
- fuel, for the more complete ntilization:of the
: -;.:_af';.r-_.--;:;;._;femoke and- gases of oombustlon, and for sup-

. .;_?.;'-_ff,fz-;’f-f-;ig.'f-j_,jg;p]3 ing heated  air, steam, or water to. oerbcun_

pd,I‘ES of the furnece to secure greater heat.

w2 Te ena,ble others skilled in the art to. makej.-
'-'-'{'fjfi';_jjgjz;g'f.f;j.j_j;;g-ja,nd use my invention, I will proceed to de-
;;5*1‘5;:-;l;.._;};'_-;’j_;_'_;:;_;:_:;eembe its construction end mode of operatlon |

“The furnace shown is of the well- known re-

fi5.‘}’-?;verberatory form, suitable :for the operations

. metals.

S ~of bmlmg, puddlmg, heating, or smelting of
R, ‘The working-chamber A, neck Al |
k. and ehlmney A? are of the usual constr uotlon

. The part in which the combustion of the fuel

1s effected I d1v1de, by transverse walls b b,
. into three or more chambers, B B! B2

oora htue below the upper edge of the fire-
. bridge a. The usual or any suitable grate-
-~ barsd are arran ged under the chambers B B!,
“ - -and at their inner ends rest on and abut

a gainst a low bridge, d2.
\ B I arrange transversely across the
;;---;;i'éba,rs d1 or other suitable grating, for the ad-

Under the chamber
grate |

L “clear, and exact descrlpmon”
" thereof, referonce being had to the accompany- -
o ing dramngs, 1n two sheets, making a part of
thls specification, in which—

-

Ul

3, Sheet 2, is a |

| O/ mto the chamber B2, -

be preferred

"open R
_ The ehambers B Bl ale to be oharged Wlth_

__fuel (usmlly sofb or b1tummous eoa,l) beoomes;ﬁ.j_;j_“---_f.' e
coked, and the smoke and other gases are. .~
drwen otf it is either allow ed to be consumed - o
‘there or, as it reaches an incandescent condi- - .

tion, it may be worked. forward under thewall

- Or, if so preferred, =
the fresh fuel may be fed only into the tust_ o

chamber B, and, as it becomes ccked, or par-
tially ooked 1t nmy be. Worked iorward mto_'-- AR

the next ehamber Bl

In the sides of the furnace- wall at the';.-"f‘"ﬁf:"
chamber B? I arrange driving-flues ¢ ¢, which - -~
take air through holes ¢ in the top, and, .

through sliding registers ¢, admit the same_g;:*fff"jjf*-“f"ﬁ:i‘"'73’1’"?'

‘into the chamber B2 the: .S,upplb?r being regu- S

lated by the adjustment of the reglsters 111
the usual way. The smoke and unconsumed

_gases pass forward from the chambers B B, =
one or both,into the chamber 32 ohere airis

supplied to promote their eombustlon, either,

s-_usual manner.
It is a well-known faet tha,t steftm or w'rtery_--;--f ;_j,;:-i_;-;j:-:}_:-?-.-:"i__s-*-_-_g

vapor will, in some cases, facilitate materially -

the combustion of solid or gaseous carbons, 1f
‘brought, at the proper temperature, into. inti-

-mate comaot or admixture therewith. To se-

trolled at pleasure by G(_)cks &,

‘cure the presence and co- operatron of sueh
Steam or vapor, I arra,nge on or in any one of

the W.:LHS ot the furnece in the ma,nner sub

pipe, ¢!, which 1s connected. Wlth any smtable RO L
It steam be- | R

heater or sfeam- generetm

from below, through the grating d, or later-

-ally, through the registers ¢% or both asmay. - -
The ﬂ&me passes Over to the oo

.Pl pes, e, wwh suitable Jet holes, as <ahown and fffl-ﬁ' | *T:f
:" .eupphr steam or water thereto by means ot F R
i 'r;:-----f_;fé.i-lower edges of these walls are about even w1th

introduced, it passes into the line of draft,is BN

“brought into intimate contact with the smoke
and gases of GOlnbllbtl()Il at a-high tempera,- S

ture, and facilitates their combustion in ‘ac-

corda,nce with well-known. prmelples. But if
Water is introduced, the mel 18 kept 111 a.

[ - - . [ \
:. . ) . 1-,. . ] .. - I
. : l. , _.'.II . ,



9 - 139,683

moistened condition, and the moisture is by
the heat converted into steam, with the bene-
ficial result already mentioned.

As 1 find 1t sometimes advantageous to do
so, I have devised and shown means for con-
ducting the excess or any desired proportion
of the smoke and unconsumed gases from the
- coking-chamber B (or other coking-chamber)
to the fire-bridge by another route. For this
purpose 1 makeé one or more openings, f, in
one or both sides of the coking-chamber, and
thence by flues f’ conduct such part of the
smoke and gases forward to a gas holder, g,
- under the furmace. A pipe, ¢!, opened and
closed by a damper or cock, ¢?, leads from this
holder up into the fire-bridge a, which fire-
bridgeis so'made that, by a series of jet-holes,
$ 8, or other suitable opening or openings, the
smoke may at pleasure be discharged into the
path of the flame or heat which passes over
the fire-bridge, and there be consumed. I also
make on one or more sides of the chimney

A?, at its lower end, or what is in effect the

same thing, on one or more sides of the neck
of the furnace, an outer case, h, inside which
alr 1s admitted at the upper end, and from
which, after being heated, it is condacted by
pipes ' back along the side of the furnace.
The backward flow of heated air is controlled
by dampers or cocks #? 1. At n a side pipe
leads into a hollow part, »/, of the fire-bridge
a, or into a hollow chamber which is built
across 1n close contiguity thereto. Thence it
escapes by jet-holes & into the path of the
flame s0 as to unite intimately with the escap-
ing smoke and gases which emerge from the
jet-holes s, and thus supply heated oxygen to
facilitate their combustion. As another or
additional means of securing the same end, I
supply steam to the smoke and gases while
in the holder ¢ by means of a steam-pipe, 4,
fitted with a cock, %, for regulating the flow.
In such case the steam is mixed with the
 smoke and gases while in the holder, and, so
intermingled, they escape at the jet-holes s, as
already deseribed. The position of all these

devices 1s such that they are kept in a heated

state by heat from the furnace. I also supply
heated air to the smoke and unconsumed
gases which pass forward under the wall 0.
For this purpose I extend the flue A! back to
a sultable point, where, by a lateral connec-
tion, », it opens into a pipe, 7/, arranged
transversely across the chamber on or near
the lower edge of the wall J'. This pipe #/
has also a series of jet-holes, or other suitable

opening or openings, by which the heated air |

18 permitted to escape into the chamber B?

where it unites with the smoke and gases to-

secure their more perfect combustion. Instead
of heated air, water, heated to near a vaporiz-
ing temperature, or steam itself, may be in-
troduced into the chamber B? by the pipe.»/;

and the pipe ' may be arranged across the
chamber B® at any other desired point with
beneficial result from the air, steam, or water
thus Introduced. Many of these devices may
be separately combined with a furnace with
beneficial result. The number of walls b ¥/
may be increased at pleasure, and the steam,
water, or hot-air pipes applied to each or all
of them, as may be desired. The ash-pit.may
have doors R, or be left open in front, at
pleasure. |

What 1 claim as my invention, and desire

to secure by Letters Patent, is—
- 1. In combination with the coking-chamber
or furnace, a steam or water pipe suitably ar-
ranged therein for supplying moisture to the
smoke and gases evolved in the operation of
coking, substantially as set forth.

2. In combination with a series of cham-
bers, B! B? two or more in number, a pipe, ¢,
arranged transversely across the chamber B2
at a suitable point for supplying air or steam
to the smoke and gases of combustion at or

near the point of their entrance into the said

chamber, substantially as set forth.

o. In combination with a fuel-coking cham-
ber, B, of a farnace of the class indicated, a
smoke-flue or smoke-flues, f7, suitably ar-
ranged for conveying any desired portion of
the smoke and gases from the coking-cham-
ber out of the line of the draft, and causing
them to re-enter again the line of the draftin
a separate combustion-chamber, B? and at or
near the fire bridge, either directly or through

an intermediate gas-holder, g, substantially

as set torth.

4. The combination of case &, pipe or pipes
h', and chambered fire-bridge, with openings
thence into the combustion-chamber B?, sub-
stantially as and for the purposes set forth.

5. The combination of the air-openings from

the pipe »/, and the smoke-openings from the

fire-bridge, arranged to discharge in close
contiguity into the path of the flame from the

combustion-chamber to the working-chamber,

substantially as set forth. .

6. The steam-pipe ¢ and smoke-flues f/
uniting and leading to the chambered fire-
bridge, so as to discharge the smoke and
gases of combustion intermingled with steam
into the comoustion-chamber, the combina-
tion being substantially as set forth.

- 7. The openings ¢! in the upper part of the
chamber B?, and registers ¢? for supplying air
laterally to the fire in the chamber, substan-
tlally as set forth,

In testimony whereof I, the said Hucen
MCDONALD, have hereunto set my hand.

HUGH McDONALD.

‘Witnesses:
A, S. NICHOLSON,
G. H. CArisTY.
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