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UNITED STATES

PATENT OFFICE.

T WILLIAM HAINSWORTH, OF

PITTSBURG, PENNSYLVANIA.

BESSEMER PLANT.

SPECIFIG‘ATION formmg part of Letters

Applm&tlon fi]ed ‘March 12, 1883.

Patent No. 284,005, dated August 28, 18t3,
(No model )

E

To all whom it maz/l CONCEFI,
Be it known that I, WILLIAM HAINSWORTH,
of Pittsburg, county of Allegheny, State of

Pennsylvania, have invented or discovered a

new and useful Improvement in Bessemer

~Plant; and .1 do hereby declare the following

to be a full, clear, concise, and exact descrip-
tion thereof, reference being had to the accom-
panying drawings, making a part of this speci-
fication, in Whlth-—]l]{e letters indicating like

par tS———

Figure 1 is a view in sectional elevatmn of
por tmns of a Bessemer plant, illustrative of my
invention, the converter being in horizontal
position preliminary to pouring, the section
being taken in the plane of the br OLen Iinexx,
Fig. 2. Fig. 2 is a plan view of a portion of
the conductor or spout, the casting-pit, and
meehamsm for bllppOI‘tlnﬂ and nlampultttmg
the same. Fig. 3, Sheet 2, is a view in eleva-
tion similar to I‘lg 1, but showing the parts

,'acljusted in position as at the completmn of
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~or sleeve.
50 practiced in Bessemer works, is the occasion | Whlch 18 Se&ted a hychauhc ram,. N emlymﬂ 100

pouring from the converter; and Fig. 4 is a
view showing a cross-section of the conductor
with the supportmg frame, ram, pit, and ad-
justing mechanism in elevation, the view being
from the side of the casting plt toward the
converter.

My invention relates to certain improve-
ments in a Bessemer plant; and, in general
terms, 1t consists of certain combinations of a

converter, a conductor or spout for conveying

thefluid metal from the converter to the molds,
a pit with mechanism for supporting 1&1smg,

lowering, and adjusting the inelination of the.

conductor, a casting-pit with mechanism for

1a18INng and lowering the molds therein, and a

runner-box for passing the metal from the con-
ductor to one or more of the nests of molds, as
hereinatter more fully desceribed and claimed.
In' the manufacture of Bessemer steel it is
customary to employﬂ, ‘‘ladle,’’ 80 called, into
which the fluid metal 1s pour ed from the Con-
verter, and by which it is earried to the molds
or other place of casting, the metal being dis-
charged therefrom through a hole in the bot-
tom, “Which is closed, when desired, by a stop-
per secured on the end of the baked- clay stem
-"T'he use of the 1&(11(—;, as usually

| of Seuous da,nﬂel to the workmen, large loss

pairs, and continual anxiety to those having
l‘esponsible management of affairs. These
dangers and losses are constantly arising from
many causes. Stoppers break and permit the
metal to escape prematurely from the ladle.

chills in the ladle, rendering it difficult to re-
move the stopper without exposure to great
danger, and, it may be, entirely preventing the
How of metal through the discharge. Various
exlgencies similar to these render the uncer-
talnties so numerous and threatening that those
-responsible for safety and success are ever

will be accompllshed until they see the metal
running from the ladle to the molds. The
losses incurred in Bessemer works from these
causes incident to the use of ladles are, in the
aggregate, very large, probably greatér than

from all other Stepa in the manufacture com-

bined.
The purpose of my present invention 1is to
provide for conveying the metal in continuous

“which will not be attended in its use by the
_dangers to person and loss of metal above de-
Scrlbed

In the drawings, A represents a comrerter |

which may be mounted manipulated, and
operated in the manufacture of Bessemer steel
1n the usual or any desired manner. Convert-

shaped, and designed to hold the fluid charge
in the swell or belly when tipped to horizon-
tal position, as m HKig. 1.
usually provided beneath the convelter Into
which 1ts ends pass when rotated on its -sup-
porting - trunnions «. With a plain open-
mouth converter,

qhown In Figs. 1 and 3,0r while rotated through
the lower quftch ant 011 the casting side.

| Incasting I prefer to employa 1:)1t and mech-
anism Substantmlly like that shown and de-
scribed in Patent No. 272,683, granted to me
February 20, 1883, consisting of a pit, H, in

rHr

of metal, hezwy expense for ﬁttmﬂ and re-

Delaysareencountered, during which the metal

anxious, and are never certain that the cast

ers of this class are usually more or Jess pear-

like the one shown, the .
charge is pomed out between the pr(}Sltmns.
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uninterrupted flow from the converter to the
molds without the use of aladle, and by means

30

A pit, A/, is also
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~on its vertical movable plunger »n’ a plate, »,

and section of car-track f, forming part of a
track leading from the converting to the bloom-

ing departments, and adapted to receive there-

on the ingot-car E, carrying any desired num-

ber of molds 17, "and by movement of the
plunger to 1ower the car and ingots into the
pit for casting, as in Figs. 1 and 3; or raise

- them to the surfaee to be run off on the track.

IO

- In order to divert the metal into the molds

in casting, especially when two or more molds

are employed, I make use of the usual runner-

box, B, mounted by swinging bracket D on

post D'

directed into the molds below. If desired, this
runner-box may be mounted on or carried by

- the plate n, s0 as to move with the molds.
- This castmg pitis located, by preference, inthe

20.

_.25

_5,30

plane of rotation of the converter—msay at or
néar the end of the converter-pit. It may be

located ab either side, however, and therefore
I do not wish to limit my invention to any par-
ticular position. - In conveying the fluid metal

from the converter to the molds, I make use

- of a conductor or spout, C, formed of outer

‘metallic shell, ¢, and refmctory lining ¢/, with
a trough or ehalmel ¢, extending between the
~ closed ends ¢’y a dlscharge -hole, ¢, being pro-

vided in the bottom at or near the lower or dis-
charge end. In length the conductor extends

- from the molds to and under the converter-

mouth sufficiently far to catch the metal when

- the converter is tipped, as in Fig. 3, to pour

4.0

45

5o

55

it all out, and its depth 18 mereased toward
- the de_livery end, (see Figs 1 and 3,) so as to

make provision for holding a body of metal.in
such discharge end, which may be aceumulated

by pouring from the converter faster than the |

metal lows through the hole ¢*. In practice I
prefer to accumulate a body of metal in this
manner in order to secure steadiness and uni-

formity of discharge through the hole, and

more especially to arrest the slag, flux, &e.,
flowing on the Surface of the metal, by means
of a dam or bridge, ¢’, crossing the conductor
a little above the_ bottom and between-the ends
of its passage or channel, (sée Fig. I,) thushold-
ing the slag, &ec., back, while the heavier,
pure metal Hows beneath. This accumulation
18 not, however, designed or permitted to pre-

vent eontmuous and unbroken flow of metal |

direct from the converter to the molds, but
simply to atford sufficient depth of metal in
the conductor to secure the purposes stated.

In order to prevent chilling the metal in the

- - conductor during its passage therethrough,

60

- 65

heavy oak planks C' are_ placed across its
upper edge over the metal, as in Figs. 1, 3,
and 4, which will not only etxclude cold air to
consid_emble extent, but will also take fire and

burn more or less on their under surfaces, thus
‘actively assisting in maintaining the required

temperature. Heavy—say 3- inch—oak plank
can be used in this way for several suceessive |

pourings before becoming destroyed. A con-

2‘54,@5

~ductor ma,y be used, howevel without such

cover, and without the dam ¢°, as Hlustrated
in Flﬂ‘ 25 but I prefer to employ these fea-

tures of 1mp10vement for the reasons above

stated. Also, the conductor may be made of
uniform depth through its length, such depth

being by preference sufficient to hold a body
of metal in the discharge end, as and for the

70

purposes above described; but on aceount. of 75

economy In construction and convenlience in
giving the conductor inclined position, as pres-

“ently described, I prefer to 1110rease the depth

| toward the discharge.
In order to hold the conductor in proper 8o

The box is provided with openings |
b in its bottom, through which the metal is

|

| or the molds.

position and inclination for varying positions
of the converter in pouring and different ele--

~vations of the molds in casting, it is mounted.
~and supported by a bent shatt, ¢, or equivalent

- trunnions, extending l%telally from points at 85
1 |

or near the center, Whlch are Seated 1n. jour-
nal-bearings ¢, formed in brace-bars , extend-
ing up from either side of metal frame or bed I.
This frame is supported on beams I’, which

extend laterally from the plunger r of a hy- go

‘draulic ram, R, which is seated in a pit, R,

formed at the suie of the converter-pit. The

purpose of setting this ram R and its pit to

~one side of the conductor, which it carries, is-
‘to avoid danger of injury from metal which 95 -

‘might overflow in case of accident. By the
movement of the ram-plunger the conductor

may be raised and lowered bodily to any de-

sired elevation, either betore, atter, or during
the operation of pouring metal from the con-

verter.” This movement may be given entirely

independent of the movement of the converter
The inclination of the con-
ductor may be varied or adjusted by rocking
or turning the shaft or trunnions @ This i1s
effected by means of worm-gear s s/, the wheel

'8 bemg secured on the shatt 4, and 'the worm

§ being journaled in bemrmﬂs on the supports
i* and on an arm, 4° extendmc- upward from

the bed-frame I. ‘A cra11L~Shatt S, is also jour-’

100
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IIO

‘naled on arms ¢*, extending up from the frame

I, and 18 geared by bevel- wheels §* s with the
| Worm -shaft, whereby rotation of the crank-
-shaft by hand or by any suitable application
~of power will give a slow movement to the
shaft 4+ and tip the ends of the conductor up
-or down, as may be desired. |
If des_ured the adjusting mechanism of the

conductor may be locked by ratchets and

pawls, or other suitable device, to hold the
~corductor in position when set; or temporary
. supports may be placed under elther end, to
- prevent tipping under the weight of metal
-flowing into or through it.
“resistance afforded by the worm to forece ap-
“plied to it through wheel s will be so great as
1o permit the conductor to be held steadily
~and firmly by the power employed to move it
by rotating the worm. - This power appliance

Ordm&rlly the

may be substantially the same in construction
and operation as that ordinarily employed for
rotating the converter, though less power will
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be require'd. By such means the conductor y metal from the converter to the molds.

may be manipulated and held in any desired
position within its range of adjustment with
precision and celtamty equal to that with
which converters are manipulated. When the
metal is all poured from the converter, the

- conductor may be lowered by the ram R suf-

10

ficiently to permit the converter to turn to
vertical position, mouth downward; or the
end of the condnctm under the converter may

 be dropped, as indicated by dotted lines, I 1g
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ism for driving the worm ¢

3, by turning the shait <.

The ”V“LlVG controlling mechamsm for the
rams R N may be located at any desired dis-
tance for safety; also the controlling mechan-
By such-pro-
vision the Workmen will be removed from dan-
oer to a consider able degrec.

By adjusting the 161£Lt1V6 heights of the con-

‘ductor € and molds E through their respect-

1ve rams, any desired inelination may be given
to the conductor for any pouring position of
the converter, so as to 1nsure ready and con-

tinuous flow Of metal from the converter to

the molds at any desired rate, fast or slow.
This I consider animportant and valuablefea-
ture of combination, as it affords practically
complete control of the metal, not only while
it 1s in the converter, but also durmﬂ 1ts whole
course of flow from the converter to the: molds.
If, for any cause, delay is encountered in pour-
ing the metal, 1t Wﬂl be held in the converter,
where it will be prevented from chilling. By
this provision a prolific source of loss con-
nected with the use of ladles is obviated; also,
by dispensing with the use of stoppers and-all
occasion for such use, another source of ﬂ'reat
danger and loss 18 obvlated

With the appliances in common use 1"01 bip-
ping the converter, the metal can be poured
therefrom in a uniform stream at any desired
rate of flow; and by means of the improve-
ments nerein described the metal will be
conveyed directly to the molds without inter-
ruption, and practically with little more risk
and danger than have heretofore been expe-
reinced 1n pouring from the converter intothe

ladle, so that all or the greater part of the

1)1‘0111)16 labor, loss, and expense connected
with 1101d111ﬂ Lhe meml in the ladle, manipu-
lating the St-oppel", and running the ‘metal out

of the ladlewill be avoided or eliminated from

the process of manufacture.
I am aware that conductors or spouts have

been used to convey slag and metal from a sta- -

tionary- furnace to a cinder-car, and also to
casbing-molds; also, that spouts-or conductors
have been used in connection with ladles prop-
er totransfer metal from a converter to molds;
but in all such cases, so far'as I am aware, in-
terrupting the
same 1n the ladle has been a necessary and
characteristic condition of such use, thereby
adding to rather than taking from the dangers
incident to the use of a ladle. In no case has

ow of metal by storing the |

Nei-
ther hasany such provision as herein contained
been made for controlling the flow by adjust-
ing the relative heights of the molds and con-
ductor together with the degree of inclination
of the latter with relation to varying positions
of the converter-mouth. In securing these
new and useful results various nlodiﬁcations
may be made in the details of construction, all
of which, in so far as they may be equwalents
of the GDllStILthlOll shown in performing the
several functions herein described, I eonslder
as coming within my invention.

T claim herein as my invention—

1. In a Bessemer plant, the combination of
‘a rotary converter, a casting-pit beneath the
level of the converter- mouth in 1ts pouring
position, and a conductor or spout extending
irom the converter-mouth to the casting- 1)113
for carrying the fluid metal poured from the
converter in uninterrupted flow to the molds
in the casting-pit, substantially as set forth.

9. A Bessemer plant having, in combina-
tion, a rotary converter, a casting-pit, a con-
ductor for carrying the metal poured from the

70
75

80

converter to the molds in the pit in an unin-

terrupted flow, and power lifting mechanism
for raising fmd lowering the conductor to ac-

| (,Ommodate the dliferent positions of the con-

|

J

|

verter in pouring, substantially as set forth.

3. A DBessemer 1:)1&1113 having, 1n combina-
tion, a rotary converter, a casting-pit, a con-
ductor extending from beneath the converter-
mouth in its pouring positions to the pit, for
conveying metal poured from the converter in
uninterrupted flow to the molds in the pit,
and tipping mechanism for adjusting the in-
clination of the conductor between the con-
verter and molds to varying positions of the
converter-mouth in p 0L11‘111g, Substa,ntml]y a8
set forth. |

4. A Bessemer plant having, in combina-
tion, a rotary comrelter a casting-pit, a con-
ductor for conveying the metal fr om the.con-

95

100

105

110 .

verter in uninterrupted flow direct to themolds

in the pit, lifting- mechanism for raising and
lowering the conductor, and tipping mechan-
ism for &(l]llStll]ﬂ the inclination of the con-
ductor, Substfmtlally as and for the purposes
set forth.

115

5. A Bessemer plant having, in combina- |

tion, a-rotary converter, a casting-pit, a con-
ductor for carrying metal poured from the con-

verter to the molds in the pit, such conductor

having an open inlet and outlet at its ends and

120

an uninterrupted passage between the inlet

and outlet, and a lifting-ram carrying the con-
duector, such ram being located in a pit at one
side of the vertical plane of the conductor, sub-
stantially as and for the purposes set forth.
6. In a Bessemer plant, the combination of
a rotary converter and a casting-pit, a con-
ductor, C, leadmb from the converter to the
pit, for conveymﬂ the metal without interrup-
tion of flow from the converter to the molds

provision been made for uninterrupted flow of | in the pit, pivoted supports ¢ ¢, frame I, ram

125

150




4 S 284,005

e

' R, and latermlly extending beams 1’, substan-
. tm]ly as set forth.
7. In combination w1t]1 the converter and

casting-pit of a Bessemer plant, the conductor

-* 5 U, extending from the converter to the cast-
| 1ng pit, pivotal bearings ¢ 4, worm-gearing $

s, and mechanism, substantlally as described, |
for rotating the WOI‘ID -and thereby ‘L(].JllStlIlﬂ" =

- the melma,tlon of the conductor.

10 8. A Bessemer plant having, in- combina-
tion, a rotary converter, a casting-pit beneath
the level of the eonverter-mouth in pouring

- position, a ram within the pit for raising and

- lowering the molds therein, a conductor for

Is

verter to the moldsin uninterrupted flow, and
a ram for raising and lowering the conductor
to accommodate the different positions ot the
converter and molds in pouring and casting,
substantially as set forth.

9. A Bessemer plant having, in combina-

- 20

tlon, a rotary converter, a casting-pit, a ram
for raising and lowering the molds in the pit,
a conductor for conveying the metal poured

from the converter to the molds in uninter-
rupted flow, a ram for raising and lowering
the conductor, and tipping mechanism for ad-

25

justing the inclination of the conductor to ac-
commodate it to different positions of the con-

‘30 verter in pouring and of the molds in cast-
- 1ng, substantially as set forth.

10. A Bessenier plant having, in combina-
tion, a rotary converter, a casting-pit, a con-

ductor for conveying metal poured from the |

35 converter to the pit in uninterrupted flow, and

conveying the metal poured from the con-

| @ runner-box for directing the metal from the

conductor into the molds in the plt substan-

tially 4as set forth. ~
11, A Bessemer plant havmg, In combina-

tion, a rotary converter, a casting-pit with 40

one or more molds therein beneath the level

of the converter-mouth in its pouring pOsi-
tion, a conductor for conveying the metal
poured from the converter to the mold or
molds, and a covering of wood over the con-
ductor-passage, substantially as and for the

45

purposes set fmth

12. In a Bessemer plant, the eombmetmn

of a rotary converter, a 'casting-pit, and an

mclined conductor for conveying the metal
poured from the converter direct to the pit,
such conductor having increased depth at ifs
delivery end, with a covering of combustible
material over the deeper part of the conductor,
substantially as and: for the purposes set forth. 55
13. Ina Bessemer plant, the combination of
a rotary converter, a casting-pit, an inclined-
conductor for eenveymﬂ*the metal poured from
the converter in continuous flow to the pit,
and a bridge or dam crossing the conductor- 60
passage between the ends and above the bot-
tom of such passage, substfmtmlly as and for
the purposes set forth., =
- In testimony whereof I have her eunto set
my hend

50

WILLIAM HAINSWORTH

Wltnesses | -
~ R. H. WHITTLESEY,
C. L. PARKER. |
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