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UNITED STATES

PATENT OFFICE.

W

WILLIAM SWINDEL L, OF ALLEGIHIENY, PENNSYLVANIA.

IMPROVEMENT IN METALLURGIC GAS-FURNAGES.

Specifieation forming part of Letters Patent No. 207,228, dated Angusl 20, 1873

application filed

: March 23, 1878.°

- o all whom ¢ may concern: ‘

Be it known that I, Wirriax SWINDELL,

of Allegheny, in the connty of Allegheny and

‘State of Pennsylvaiia, have invented i new

_and useful Improven::nt in Metallurgic Fur-

naces; and I do hereoy declarve the following

to be a full, clear, and exact deseription

thereof, reference being had to the accompiuny-

" ing drawing, forming part of this specification,
in which— ‘ B :

Figure 1 is a side clevation of'a metallurgie
furnace embodying my invention. Fig, 2isa
horizontal section on the line » v, I'ig. 1. Fig.
3 is.a similar section on the ling w w0, g, 1.
Fig. 4 is a vertical transverse section on the
linexx, Fig. 1. Fig. 5 isa vertical longitudi-
nal iectiun ou the liney , Fig. 2. Tig. 6is a
similar section on the line 2 2z, Fig. 2.

Like letters refer to like parts wherever the N
ocear,

My invention relates to the construction of
metallurgic furnaces, is especially adapted to
the use of gaseous fuel, aud in soine respects
is an improvement on Letters Patent No.
165,630, granted to me July 13, 1875.

My invention consists in the constinction of
metallurgic furnaces with hollow hosh and
back walls, and connecting the same with thie
regenerator; in the construction of the oas
and air inlets with hoods or nozzles; and in a
special arrangement of the dampers, all of
which enables space to be utilized and the
furnace to worl steadily at higher heats with-
out material injury to the structure, as will
hereinafter appear. : S

In the construction of long or double pud-
dling-hearths, the: common practice hias heen
to place the working-doors upon opposite sides
of the furnace; but such an arrangement in-
terfores to some extent with the proper draft
of the furnace, and is disadvantageous to the
workmen on account of tlie crossing and in-
terference of the tools in working the molten
metal, and the difficnlty of dividin g and Dball-
ing the metal equally, to overcome which ob-
Jjections 1 place the two working-doors on the

-same. side, and. thereby gain the further ad-
vantage of heing able to double the structure,
saving much space. I have also found that

where the air and gas enier side by side,or in
parallel lines, thé combustion is more or less

incomplete; and that where the adv-supply is
eut oft ab a point distant from the hearth, the
air-flues are exhausted of aiv, and are liable to
be injured by the heat; and to-overcome these'
difficadties 1 have arranetd the air-hics so
that they dip and discharge aromd the gas-
exits, wlich ave contracted and arranged cen-
trally, and have arranged the dampers of the
air-lucs at or near theiv discharge ends, 800
that, the communication with the exterior
being retained, the tlues remain filed with air
andaye in a measure proteeted. -

I willnow proceed to deseribemy invention,
50 that others skilled in the art to which it
appertaing may apply the same, ]

A A represent the Learths of two puddling-
furnaces inclosed within the same walls, cuch
Learth being about twice the usual length, or
what may be termed a ¢ double hearth,” and
cach provided with two working-doors, @ «,
located in the same side of the furnace. If
desired, & single hearth, A, and its adjuncts
may be constructed in the manner hercinafter
set forth; but to obtain the best results and
conserve the heat, I preler to build in dupli-
cate, as shown,  The back wall of the furnace
(or furnaces) is built hollow, as shown at b b,
andcommunieates with 1he spaces around the
boslics “or hearths A, with {he hotair flues
spahning the furnace, and with the space.- be-
neath the hearth. The spaces beneatl: the
hearth are divided by cross-walls e d in suel,
manner that the ajr enteéring povt e is com-
velled to travel the length of the Tiearthy and
enter reburn-passages /° f before reaching the
hollow back walls § b,

C.is an arch spanning the furnace, and di-
vided into alternate air flues or passages g and
combustion-flues %, as deseribed in Letters

>atent above recited, and also fully set forth
in a second applieation of even date herewith.
The flues g communicate at one end with the
hollow back walls b ), and at the other with
the puddling ' earth A, dircetly over and
around the flu-s for the admission of gas. .

The gas employed is conducted from a pro-
ducer or producers, or fiom any suitable
source of supply, to flue %, which delivers it
through ports’ to the exits 7, in line with the
mouth of theair-flues. The exits 1 of the gas:

. flues are constructed in nozzle form, either by
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building in U or V shaped fire-brick or in
equivalent way, the object being to divide the
air and cause it to envelop the gas atthe time
the latter enters the farnace, so as to insure
a full supply of air to facilitate the combustion
of the gas.. The ports ¢ arve provided with
suitable dampers 2, so that the gas from the
producers can be regulated as to volume, or
cut off entirely, if desired. :

At the mouth of the air-ports, and just over
the gas-exits I, are a series of dampers, m, by
means of which the quantity of air admitted
to the hearthh ean be regulated and adjusted
with relation to the volume of gas, or can be
cut ofl entirely.

The operation of my improved furnace is as
follows: The dampers » having been set to
permit the desired volume of gas to pass from
the producer to the hearth, the gas will issue

_ from the nozzles in a thin stream and unite
with the air which envelopes it. The air en-
tering ports ¢ will eirculate beneath the hearth,
absorbing heat therefrom, thence into the hol-
low back wall and around the bosh, aftér which
it will enter flues g of the arch,absorbing heat
from the waste products (passing off by alter-

‘nate flucs k) and finally be delivered onto the
hearth arvound the gas-exits, mingling with
the gas to support combustion. Theproducts

of eombustion escape from the hearth through
arch-flues b, as before specified.

The advantages avising from my invention
are the great capacity of the furnace and the
great facility of working the metal in the
same; the great durabilify of the furnace in
proportion to cost of constraction, and the
thorough manner in which combustion takes:
place. -

Having thus described the natnre and ad-

vantages of my invention, what I claim, and

desire to sceure by Letters Patent, is—

1. In a mnetallurgic furnace of the class speci-
fied, the hollow back walls and bosh commu-
nicating with the regencrator-flues, substan-
tially as and for the purposc specified.

2. The combination, with the hearth or com-
bustion-chamber of & metallurgic furnace, of
the air-delivery ports, inclosing the contracted
gas-delivery ports, and the dampers m 2, lo-
cated with relation to said ports, as specified,
and adapted to regulate the admission of - air
and gas to the hearth, the whole construeted
and arranged substantially as specified.

In testimony whereof I, the said WILLIAM
SWINDELL, have heteunto set my hand.

WILLIAM SWINDELIL.
Witnesses:

F. W, Rirree, I,
A. C. JOINSTON.




