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.puddling and smelting furnace.
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To all whom it may concern:

Trenton, in the county of Mercer and State of
New Jersey, have invented a new and useful

Improvement in Puddling-Furnaces, of which

the following is a specification. ,
My invention relates to puddling and smelt-

ing furnaces, in which a wass of the material:

by intense heat and strong blast is kept in a
state of fusion, or nearly so, whereby the im-:
purities, easier fusible than the iron, is smelted
out of the mass, and the contained quantity of’

carbon is converted into its oxides and buarned
out, so as to toughen and improve the iron, the’
workman coustantly turning, shifting, and

breaking up with an iron bar the fusing mass,

tion of the blast. The intense heat soon de-;
stroys and necessitates a frequent rebuilding
of such furnaces, thereby consuming much ex-’
tra labor and causing much waste of time.
The object of my present invention is to pro-|
vide a furnace made in movable sections, so:
constructed and connected that the interior
portions most exposed to the heat may, when.
rendered useless, be easily removed and re-
placed by new ones without renewing the ex-
terior portions or walls of the furnace, and also-
so constructed that they will afford conven-:
ience for regulating and applying the blast,

-and suitable fulcra for applying the puddling-

bar with the best leverage and to the best ad-
vantage. =
The invention has been made more espe-

‘cially with the view of converting cast-iron into:

such tough and strong wrought-iron as is used

- to make cable-wire of for the great suspension-

bridge between the cities of New York and

In theaccompanying two sheets ofdrawings,‘
Figure 1 represents a top view of my improved
Fig. 2 is a

front view of the same. Fig. 3 is-a vertical

- cross-section on the line # « of Fig. 1,¢seen in

direction of arrow 1.) Fig. 4 is a longitudinal
vertical section ox the line y 4 of Fig. 1. TFig.
5 is a detail perspective view of the puddling
orsmelting trough. Fig. 6 is'a detail perspec-
tive view of one of the breasts or tuyere-plates.
Fig. 7is a detail vertical section on theline z#

of Tig. 8, and seen in direction of arrow 2,

' showing one of the two plates which form the
Be it known that I, JOEN BERGQVIST, of

twoside walls of the furnace. Tig. 8 is a de-

tail vertical view of the said side plate, (seen

from the inside of.the furnace.) Fig.9isade-
tail front view of the front plate or front wall.
Fig. 10 is a vertical section of the same, taken
on the line w w of Fig. 9, (seen in direction of
arrow 3.) Fig. 11 is a cross-section of a modi-

fication of the smielting-trough, taken on‘the
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line v v of Fig. 5, and seen in direction of ar- -

row 4. TFig. 12-is a detail perspective view of
oné of the legs that support the working-table
in the front of the furnace. ‘

Like letters of reference indicate like parts
in the several figures.

The furnace-bottom consists of one single
flat cast-iron plate, A, having alarge square or
rectangularopening, a, at or about its middle,
and a small vertical flange, ', around its en-
tire edge. The rear wall, B, the two side walls,
O, and the front wall, D, each consisting of one
single east-iron plate, are erected upon the said
foundation - plate A, and confined within its
flange a/ in position with their respective edges
in proper inter-contact, as shown in Sheet 1.
The rear wall, B, has an arched opening, b,
beneath the furnace-roof, which opening forms
the entrance to a forewarming-oven, I, into
which the gases of combustion enter from the
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furnace, and then ascend through one or, more- -

openings, f;into a horizontal blast-heating flue,
I, leading to the chimney. E :
Each side plate, O, has an outside flange, ¢,
atrightangles tothe plate-surface and running
continuous along its base-edge, and two verti-
cal edges,-the vertical flanges serving to re-
ceive bolts going through holes in them, and
through corresponding holes in' the front and
rear walls, to secure the furnace-walls together
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along their vertical corners..- The said bolts -
and holes are not shown in- the-drawings. -

Each plate C has also, near its upper edge, an
inside horizontal flange, ¢, to support the roof
G, the latter consisting of, preferably, two
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curved cast-iron plates; which, resting with >

“their edges upon the two opposite flanges ¢,

form an arch over the furnace. .
The front wall, D, has a small internally-

flanged upper opening, d, through which ae-.

100 -

cess is gained to rake the forewarmed pig-iron- - -
from the oven E into the puddling-trough, and
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below the rake-hole d a large working-open-
ing, &', surrounded on three sides, on the in-
side of the plate D, with an angular or reverted
strengthening-fiange, d%, running down to the
base-flange d¢, and which serves also to retain
the fire-bricks needed to protect the front plate
and shield the workman from the intense heat
of the furnace.

At about or slightly above the top level of
the puddling-trough the opening d’ is masle a
little narrower, forming two shoulders, d?, on
whichreststhe inward slightly-projecting edge
of the working-table H, which fills the width
of theopening d’,and is thereby prevented from
accidental lateral movement.

Lis a gate formed of two horizontal wrought-
iron bars, united by vertical cross-bars and
hinged to lugs d* on the plate D, at one side
of the openings d’, so that it can be swung
across the said opening and held closed by be-
ing latched on a hook, d, at the opposite side
of the said opeuing. The object of the gate I
is to afford various fulcra, at different eleva-
tions and lateral positions, for applying the
puddling-bar.

The table H is surrounded at its three outer
edges with a small vertical flange, and is sup-
ported on two angular brackets, J, resting by
their feet j in sockets k&, formed by cleats cast
on the foot-plate IX.

The bracket J is formed as shown in Figs. 4
and 12, the inner end of its inclined table-sup-
porting arm T-shaped in cross-section, being

- notched at j' (see Fig. 12) by cutting into the
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firmly in position.

borizontal arm of the T on both sides of the
vertical stem, evenly to the latter.

The notched end «f the bracket is secured
to the front wall, D, by being inserted in a
suitable T-shaped opening, d°, whose vertical
stem of the Tis longer than that of the notched
braeket-arm, so that (the width of the notches
4" being slightly greater than the thickuness of
the front wall, D) the said arm will sink down
in the vertical stem of the hole &°, entirely be-
low the horizontal arm of the same, and grasp
the edges of the plate adjacent to the hole d@°
in the notches j, thereby securing the bracket
Stops 7, formed upon the
outer end of the supporting bracket-arm and
fitting into little notches in the outer edge of
the table H, prevent the latter from sliding
out from the furnace endwise.

The side wall, G, is provided with a square
opening, ¢, flanged all round on the inside of
the wall, to receive from the inside the breast-
plate L and support the same.

Flush with the base of the opening c*extends
outward a bracket, ¢°, and on the inside, alit-
tle below the flange of the opening ¢*, are two
vertical flanges, ¢!, reaching down to the base
of the plate C,and projecting inward farenough
to be lush with the inner surface of plate L.
Below the bracket ¢, between the two flanges
¢4, is a water-hole, ¢°, through the plate C,

The breast-plate Liis a square cast-iron plate
considerably larger than the opening ¢?, so
that when inserted, as shown in Figs. 3 and 4,

248,081

its upper portion projects a proper distance
above the said opening to protect the wall C
from direct contact with the flames. Kor the
same purpose,and also to prevent warping, the
breast L is provided around its edge with
a flange, [, of about the same depth as the
flange arvound the opening ¢?, and the portion
of the breast which fills the said opening is
much thicker than the rest, which thicknessis
still moreincreased downward, to givestrength
to the sides and top of the conical tuyere-open-
ing I, whose flat bottom is flush with thelower
edge of the hole ¢ upon which edge also the
side walls of the tuyere-opening rest and sup-
port the breast . The breast L is further sup-
ported by its lower edge and edge - flange [,
resting upon the upper edge of the two flanges
¢t of the side wall, C. A lorizontal flange, %,
which is cast upon the breast above the tuyere-
opening I, and is of about the same length as
the width of the opening ¢? projects into or
through the latter opening and insures the cor-
rect position laterally of the breast L. The
tuyere (omitted in the drawings) is secured in
the opening I by a tightening wedge or key
inserted in the key - seat I* in the upper edge
of the latter opening. The breast Lis secured
in upright position against the side wall, G,
by bolts going through the said breast and
wall, which bolts are inserted from the inside
through countersurk holes . (See Fig. 4.)
At the side of the tuyere is a hole, I, through
the breast, for the purpose of applying the
puddle - bar oceasionally and for observation
needed in regulating the blast.

M is the puddling or smelting trough, con-
sisting of the bottom plate, m, having a slight
cavity, m/, the two vertical side walls, m?, the
vertical front-end wall w3, and the backward-
inclining rear-end wall mf., Oneor both sides,
m? may be made to incline outward, as shown
in Tig. 11. The space between the front end,
m?, of the trough M and the front wall, D, of
the farnace is filled with fire-brick, as is also
the space between the rear end, m!, and the
rear furnace-wall, B; but the sides m? stand
up against the flanges ¢! of the side walls, G,
without brick covering. Thetrough Misplaced
directly upon the opening @ in the bottom plate,
A, of the farnace, and directly beneath said
opening is an iron water - trough, N, running
across the full width of the furnace and pro-
jecting on both sides thereof. The smelting-
trough M is kept cooled by constant streams
of water, allowed to enter on opposite sides
thereof through the holes ¢, and discharging
through theoverflow-pipen. (SeeFigs.3and4.)

e is the bottom plate of the forewarming-
oven E, and rests with its front end npon the
lower edge of the opening b in the rear fur-
nace-wall, B,

O is a vertical sliding door, through which
the pig-iron is introduced in the oven I and
there left to be heated by the escaping gases
of combustion before being raked down into
the smelting-trough M.

In some smelting-furnaces cold blast i8 ex«
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clusively used, in others heated blast only;
but as the quahts of pig-iron varies consider-

ably, frequently even in the small quan’cl’mes_

used for two consecutive smeltings, and as it
is found that the temperature of the blast has
a decidedly different influence upon the differ-

" ent qualities, it is desirable that heated blast

should occasionally be substitated for cold
blast, and vice versa, in the same furnace.
To thls end, and also for the purpose of-con-
veniently removmo' the blast-nozzle and adja-
cent pipes out of the way when fixing the
tuyeres and for other reasouns, I have con-
structed and arranged the blast apparatus in
the following manner:

The main blast-pipe Pisarranged above and
across the furnace, as shown in Figs.1 aud 2,
its ends bending down at opposite 51des there-

of, and terminating with an air-valve, Q, brack-

eted to each side wall, C, the valves being op-
erated by means of the handles ¢ to admit or
shut off the blast from the tuyeres.

Near the entrance p of the pipe P is the en-
trance p’ of an equally large pipe, P/, which,
in the form of a long U, is-placed hOI‘lZOHt‘Illy

* in and returns from the heating-oven K, end-
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ing into the cold-air pipe B. By an ordmary
two-way: valve, (ot shown in the drawings,)
the blast is led to the pipe P either through
theentrance p’ and heated pipe P/, when warm
blast is desired, or directly through the .en-
trance p when cold blast is reqmred

From each vaive Q the blast reaches the

tuyeres by means of three elbow-pipes, RS T,

and a nozzle, U, which are interconnected in
their respective order by movable flange-joints
r § ¢t and the ball-and-socket joint w. By this

. construction the blast-nozzles U can -be ad-
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justed to act in any dlrectgoxl desired, and can
be easily Wlthdrawn from the tuy eres withott
being" detached from the pipe T, and, together
with the pipes T S R, may be conveniently
raised orlowered or moved laterally along the
side walls, C, or outward from the same, ac-
cording &s may suit the purpose of such posi-
tions. ‘

With this genetal construction the outer
walls of the furnace will stand in working or-
der for a very considerable length of time, no
other repairs being needed than occasionally
replacing the trough M with new plates, and,
less {requently, the breast-plate L. The bot.
tom plate, A, has water-holes a? between the
trough M and the side walls, C.

Havmg thus described my invention, what
Lclaim as new, and desire to secure by Letters

) Patent is—

1. A puddling or smelting furnace made in
movable iron seetions, mounted upon a com-
mon platform, and provided with detachable
puddling or smelting trough and detachable

breast-plates, substantially as and for the pur-
pose set forth.

2. In a puddling or smelting furnace, the
combination of the foundation-plate A, having

perimetric flange o/, the side plates, C having .

flan ges ¢ ¢/, the curved roof-plates G, the rear
plate, B, havmg opening b, and the front plate,
D, prov1ded with the openings d d’, substan-
tially as specified.

3. Thecombination,ina smelting- furrnce,of
the front plate, D, havmg working-opening d’,
shoulders @ in or ‘about the said opening, and
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holes or notches d° at the sides of said opening, .

with the angular brackets J, having eateh j’ to
engage in the said notches, and shoualders j* to
retain the table H, and with the foot-plate K,
having sockets k to receive the feet of the said
brackets, substantially as specified.

4, The combination, with the front plate, D,
having working- opemng d',of the hinged grate
iron gate I, arranged across the said opening,
substantlally as and for the purpose set forth

5. The foundation-plate A, having central
opening, a, and water-holes a,2 arranged as de-
seribed, in eombination with the subjacent wa-
ter-trough N, the superjacent smelting-trough
M, and the side plates, C, having water-holes
¢, substantially as and for the purposeset forth.

’6. The combination of the side plate, C, pro-

- vided with the flanged opening ¢® and ﬂanges

¢*, with the breast-plate L, provided with the
perimetric tlange I, retaining-flange 7, tuyere-
openingl’, and side holes, %, and with the smelt-
ing- trough M, substantially as specified. -

7. The combmatlon with the smelting-fur-
nace, of the horlzontal forewarming -oven B,
arranged opposite to the rake-hole d in the
front wall, D, and the superjacent oven or flue
I, coutamlng the blast-pipe P/, subbtantlally
as specified.

8. The combination of the blast-pipe P, ar-
ranged above and across the furnace in Tree
exposure to outer air, with the air-valves Q, ar-
ranged at the sides of the furnace, and with the
recurved pipe P/, having separate inlet p/,and
arranged within the heatlngﬂue orovenI,sub-
stantially as and for the purpose set forth. -

9. Tn combination with the air-valves Q, se-
cured at opposite sides of the smelting-furnace,
the elbow-pipes R S T, interconnected by mov-
able lange-joints 7 s ¢, as shown and described,
and for the purpose set forth.

10. In combination with the stationary air-
valves Q and the movably interconnected el-
bow-pipes R ST, the blast nozzle U, connected

.to “the lower elbow-pipe, T, by a ball-and-

socket joint, #, as and for the purpose set forth.
_ J OHN BERGQVIST,
‘Witnesses:
A. W, ALMQVIST,
JoHN M. STELLE,
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