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| Specification forming part of Letters Patent No. 122,052, da,teﬂ'D:ec'ember 19, 18’71 .

-~ To all whom ©t may concern: _ _ turn the converters by a workman standing ona
" Be it known that I, JoEN B. PEARSE, of Swa- | raised platform, from which all the operationscan.
- tara Township, in the county of Dauphin and | be overlooked. Theirontobeconvertedintosteel
State of Pennsylvania, haveinvented certain new | is melted in cupolas or air-furnaces. Thecupolas
" and useful Improvements in Plant and Machin- | are emptied into a suitable loam-lined ladle fixed =
ery for the Manufacture of Iron and Steel; aud I | before them, or they may be emptied direct into .
~ do hereby declare that the following is a full, | the converter. The air-furpaces are, of course,
clear,and exact description thereof, reference be- | always tapped direct into the converters. The '

ing had to the accompanying drawing. | melted iron is run into the converters by means

~ These improvements relate to the manufacture | of iron spouts or runners lined with loam. The ; -
~of steel by what is known as the Bessemer or | converter 1s an egg-shaped vessel, having at one
 pneumatic process for the conversion of fluid, | enda mouth or opening for the free escape of gas-'
~crude, or pig-iron into iron or steel by meansota | es, and so arranged that.it can be divided intot
blast of air forced into and among the fluid pig ; three or more sections, as may be desired, with
‘iron to be converted. | - | the exception that the lowest section or bottom .

The apparatus heretofore employéd 1n carrying | must be one single and separate section. The

out this process has been constructed substantial-
Iy as follows: Two converters, movable on their
axes by means of hydraulic cylinders, are placed

“éither on opposite sides of a casting-pit, as inthe

English plants, or both together on one and the

~ sameside,as in the American and German plants.

The hood of a detached chimney behind each con-

shellis usually made of boiler-plate, and the trun-
nions may be made either of wrought-iron and be
welded to a hoop that encircles the converter,or
may be made of cast-iron,and beriveted to thecon-
verter, The converteris linedwithquartz or fire- -
stone and fire-clay wixed with water into a plastic -
mass, and rammed into an'annularspace between

- verter receives the gaseous products issuing from | a mold and the inside of the' shell of the converter.
 theconverter. A hydraulic crane in the center of | Themold isthen withdrawn and thelining glazed.
 the casting-pit carries a ladle, into which the met- Air is admitted to the converterthrough a hollow -

—_—
1 .

al from either converter may be poured by turning
‘down the mouth of the converter, and from which

ladle the metal is run out by means of a suitable.
- valveinto ingot moldsranged around the casting-
- pitand within the radius ot the ladle-crane. Two

_or more hydraulic cranes standing outside of the

“easting-pit and collectively capable of swinging
over the whole space occupied by the molds are

‘used for putting the molds into the pit, and to lift

‘the ingots out, and to place fresi ladles 1n thela-

trunnion and a pipe leading into a compartment

atthe bottom of the converter oppositethe mouth,

called a tuyere-box, whence it is conducted up
through the fire’stone lining into the liquid metal
by means of perforated cylindiical blocks of fire-
brick called tuyeres. This tuyere-box,in connec-
tion with the necessary bowl-.shaped flange or
straight arms (as the case may be) for fastening
it onto the rest of the vessel, is known as the ves-~ -
sel-bottom, being the lowest section of the vessel.

- dle-craneand removethemagain afteruse. These When, after six or eight charges or conversions, =~
| ~ cranes are generally cailed ingot-craneg, and are | the tuyeres become burnt off’ or worn too short .
. used,also, for handling the changeablelowestsee- | for further use, they are now generally allremoved -
. tionsor bottoms of the converters when these bot- | at once, together with the vessel-bottom and an-
 toms are to be either put into a suitable drying- | other bottom containing tuyeres, around which
. oven, or brought into a proper position for being | the refractory material has been already rammed
© connected with the vessel, or are to be removed | and dried, is bolted or keyed onto the vessel in
 aftertheir ganisterlining or coating hasbeen worn | the proper place.. Inorder to lift this bottom con-
- away. These hydraulic cranes are further used | veniently into placea hydraulic lift is placed per- -
- for keeping spare crane-ladies and ingot-molds in | pendicularly under the vessel, the centers of each -~
' their proper places on the floor of the converting- | being in the same line. A caris so arranged as = -
- room. They are usually constructed to lift five | to run under the vessel, and its wheels and axles =
~tons, and sometimes are made to lift eight tons, | are placed so far apartthat the lift can be raised
 Dbut never more than that, as their function is to | up between the axles. A fresh bottom having
 facilitate the casting and handling of the steel at- | been swung out of the oven onto the car the lat- -
“ter it has been made. Water, under pressure, is | ter is run over the hydraulic lifty which 1s then .
‘admitted to these cranes and to the cylinders that | raised and catches the bottom and raisesitupto -
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S -11:@ proper place ajgmnst the rest of the Vesse] =

o 'where it i$ bolted or keyed on.

Ca Stlll

of the linings of the same.

‘The chief defects of the said arrangement. Of-
| __ma,chmely as heretoforé used, and espeecially of
~ the above-described arrangement of the convert-
~ers and dpp&ratus (,omletted with them are that
all repairs must be made in the same place or
-pit, where the manufacture of steel is go-:
ing on, and that there is no provision against ac-
mdentb to the converters or the appdmtus Con-

nected therewith. The consequences of this ]adz:

of provision against accidents is that a grea;t deal

- of time 18 unnecesaarﬂy lost. - -
- Theobjects of my improvement are to ;cwihtzvte

the manutacture of steel, and. to provlde against
accidents to any part of the converting machine-
Ty, thereby preventing e
For this - purpose I so arrange the converting
-apparatus that the operations of the conversion

any loss of time.

of the fluid pig-iron into.steel may be carried on

ina separate place, and entirely independent of

the repair of the bottomb of the converters and

: __ remove the hydmuhc lifts f:md the cars above-de-

"~ ther converter m
~casting-pit. . |
By ‘these means, properly worked I can make
:-’.—from thirty to thirty-six or more blows daily, and
can entirely prevent any time from being lost. In
~case of any accident whatever to a converter L
can, in half an hour,replace it with another which
-ls Sound and ready for work, |
To en.smble the cupolas to convemently pmwde
- molten pig-iron for so many conversions daily, I
- prefer to mount the loam-lined ladle into which
_they are preferably emptied on a car to move both
. forward and backward, so that it may be run up-
. -on the scales and before any cupola that may be
.+ ‘desired. This ladle has heretofore been perma-
| ':fnenth hxed before one or more eupolas as above

L T
. g s i-l _r; e

scribed from beneath those wm*erterb in which

steel is. made, and place them under other and
spare converters, which are so arranged that
- they may be repa.lred n any way without inter-
fering with the operations of wanufacture. In

order to facilitate the said repairs to the spare

~ converters I provide the latter with hydraulic
- ¢ylinders to move them upon and around their

- axesinto fmyreqmred position, and with air-pipes
—-and-chimneys, in order that the hnm.qs may be
~dried by fire as required, and with a railway run-
‘ning out under any suitable crane; by means of
“which the above- described 111ova,ble bottom may
be taken out of an oven and placed on a car up-

on this railway, as above described.
~Inordertoremovethe convertersfromthe place

~in which steel is made, or, in other words, from

the casting-pit to the plme In which they are re-
paired aitel use, I provide a very powerful crane,
Apreferably ‘Ltmvelm gerane,which shall command
|the whole floor of the converting room, and which
tghall be able to lift an entire converter, that has

been either already used or freshly prepm ed for

. -use, bodily from its place and set it down w herev-
_erit may be desired. Ialsoprovide a pair of spare

supports for a converter. - Upon these latter, ei-

J o

For this purpose I

as on_a plan.

may b(—_-, qet on its way toorfrom the |

| Y

A

its own : "IXIS, and could not be llfted out of 1ts po-
| sition on account of the spouts or runners lead-
ing into 1t, necessarily overlapping it in order
that the molten Iron mlﬂht no dﬂp down out-
| side of the ladle.

~ The cupolas have heretofore Dbeen obliged to

wait on the ladle and on the runners leading to
the same. When twocupolas poured their metal |

successively into the same ladle, one has to be.
kept back for one or more hours because its run-

ner was crossed by the runner from the other cu-
'rpola ‘which runner could not be interfered with.

By mounting the ladle, as above described, up-

onacarlecanprovideeachcupola,upto dTlet?bll ed
number, with a separate and 111(191:91‘{1611’[ TIINET,.
which can be lined with loam independent of the

| rest, and, consequentlv can be used atany time
'Wlthout wmhnn for the other eupola to finish its
work. I‘urther- if anything happens to an iron
ladle while in use I ean run it to one side with
any molten ironit maycontain after the aceident

cmd run another tresh ladle on another car before

the cupola that is working. I can thus saveone |
hour in twelve that would otherwise be lost, and

can p10v1de aé,aulst cmy acudcnt or detcntmn
that may arise. - |
To enable others to construct Cmd use my -

:ventmn I shall deseribe the same by reference to

the annexed drawing, which forms a part of this
specification, and in which the same letter.s re- .

fer to the same parts.

‘Figure 1is a horizontal section of a com"ertmg‘

'_ bmldmﬂ' or room, and of a cupola-room or build-
mg appertamm o thereto. Some of the apparatus

1§ shown as on a section, while the rest appears
Fig. 21is a horizontal section of a
converting buﬂdmn orrooin,the 111:1(,1111161"3 there-
In ‘being shown as on & pl'm.

The iron to be melted is 1"msed b‘v means of

'the, hoist or-lift A, up to the charguw doors of

the L,upoh,-furmce:aB Fig.1. Inorderto be able
to use any cupola as may be desired, independent -
of any accident to the other {JH})OI&B or to the
runners thereof, I place a railroad -track, S-S,

Tig. 1, of any ﬂ,mtable gauge, 1n front of &ll ‘rhe-

6111)01.:18 and at a proper distance from the sanre.
On this track I place a car, T, which may be

moved back and forth by &11) Smt ble means,
such as a wire rope in connection with a hy

draulic eylinder, or as a chain wound round a re-
volving dr uimn, or by means of a hand-gearing at-
ta(,hed to one of its axles. On this ear I place,
on proper supports, a large loam-lined ladle, C,
Fig. 1, which may be tipped over by gearing in

-the. usual way. The top of this ladle is placed

at such & height that it may run freely under-
neath the loam lined runners attached to the cn-
polas, and generally the ladle itself is preferably -
to be so plft(,ud on the car that the said runners
may project over the side of the ladle about one-
third of the diameter of the top. When I wish
to use any desired cupola I run the car and ladle

in front of said cupola and under the runner

thereof, and tap the molten metal out due{.,tly

‘into the ladle.

In order to kno W how mueh iron 1s 111 the ladle

-t =




 these latter are worn out or disabled.

heretofore used. I place these scales, as at D,
~ Fig. 1, in any suitable position, so that the track

may ran directly over them and the carand ladle
run upon thein, when desired.

A movable ladle mounted on a car may also

~ be placed on a track m front of the cupola-fur-
. naces sometimes used to melt the speigeleisen
- used to recarbonize the molten Bessemer metal

into steel whenever said cupola-furnaces are used

- 'to melt the speigeleisen in preference to the re-
“verberatory furnaces H, Fig.1. .

" The arrangement ot" the convertin o-vessel be-

fore referred to is shownin Ifig. 1. The convert-

ers B E are placed side by sidein the usaal way,.|

‘but the chimneys I’ I appertaining to the same

“are placed on the other side of the wall from.that

‘on which the converters stand, only the hood Y
being -allowed to come through the waill. This 1

[{ erane, I employ, by preference, to pass over the

} of the same that the carriage carrying the hoist-
‘ing-gear may be run so far in ou the crane that

center of the converters.

‘cylinders G G and rack-and-pinion arrangement
'V V. TUnder the converters E I there 1s no
machinery for repairing them, such as an hy-
~draulie litt and a car, as hereiubefore described.

All this I remove to a place not liable to the
accidents of manufacture—namely, under the

converters B/ I/, Fig. 1, which I keep as spare

converters to be repaired in the place repre-
~"sented and to replace the converters B K when
1 Under
the converters &/ I/, Fig. 1, I place a track, W
‘W, and on this track a car, K, as above de-

- seribed. - A vessel-bottom, Z, is shown 1n the

“drawing in position on the carready to be run un-
~der the converter. These converters are likewise
~ furnished with hydraulic cylinders ' (' and rack-
" and-pinion arrangements V/ V/. T also place be-
 fore the spare converters E/ E/, at a suitable dis-
“tance from and eentrally between them, the spare
 standards N N, upon which a converter may be

sdo to allow the girder that carries the traveling

“converters at such a distance behind the centers

the hook of the hoisting-gear may be over the
| cent The converters are
~ Iprovided in the usual manner with hydraulic

ing.
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its place in the casting-pit to the place of I’ may . :
be concisely described as follows: The erane M
is run over tbe converter I¥; the latter is then
raised out of. its place and carried to the spare:

standards N N, on which it is to be setdownand

left awhile. Then the crane M is run over the .

converter E/, and the latteris to be lifted and -
“carried directly to the place made vacant by the

removal of the converter E. The crane M 18

then run back for the converter E, and the latter
is to be-taken up and deposited in the place va-

ated by the removal of E/. At the conclusion .

of these operations, which should not jointly oc-

cupy wore than twenty minutes, we haveafresh

converter, E/, in place of the converter K, which B

is disabled from further use till a new bottom 1s

‘put on, and we have this disabled converterina

place where it can be immediately repaired with-
out disturbing the operatious of manutacture.

In Fig. 1, J J are the ingot-cranes and 1 isthe =

ladle-¢rane, both of which. perform their usual

functions, as hereinbefore described. - Railway

tracks O O lead to all desired points _it; the'_bu_ild_; ,
ing,-and turn-tables P P are placed where re-
quired. :

verters B/ I/ and so that the track leading from
it may be commanded 5b5f':1_;.he_'cran_e"_M. EEE
“In Fig. 1 I have, by preference, so arranged -
the plant that the place in which the converters.
are repaired, as above described, is placed in the
same building wherein are contained the con-
verters in which steel is. made. -But my inven-
tion can easily be adapted to the improvement of
many existing plants for the manufacture of steel
in which there is noroom to carry out the precise.

‘plan above described. I therefore show, in Fig.
2, a horizontal section of a converting-room so -

arranged that the converters may be repaired .
outside of it in any suitable and separate build-

Fairbairn’s wrought-iron goose-neck crane, M,
Fig. 2, so placed and of such radius-that 1t con-
veniently sweeps over each of the converters as

they stand in the place in'which they are to be S

placed to make steel, and dlso sweeps over the

The oven L for drying vessel-bottomsis . '
placed so that it is convenient to the spare con-.

To this end I arrange, by preference, a

railroad track O, Fig. 2, and the spare standards -
or supports N N N N, Fig. 2. = AT

* set down before 1t 1s put into its proper place.
- | In order to remove the converters E Ii from
! their place, when they are worn out by use, and

| set them down again for repair in the places of

Tn order to remove the converters to a suitable
place for repairing them as above described I

R

| Jf_. the spare converters E’ I/, 1 provide, by prefer- | place upon the railroad track O, Fig. 2, two large
.. ‘| ence, a heavy traveling crane, M, which spans | and heavily-built cars, X X, Fig. 2, restingon a.
.  the whole building and is of ample strength to | suitable number of wheels, and so provided with
’ 1‘ suitable standards or supports that the converter

- Jift the converters, no matter what their weight
Voo T - i eratie 19 STTaT o6 enrlod hv
. may be. This crane is arranged to bew orked by
isteam in any suitable way and to have three mo-
~tions—a traversing motion in direction of length
~ of building, a traversing motion ot the cran e-car-
. riage in the direction of the breadth of the build-
 ing, and a hoisting or lowering motion. The
lerane M travels on a pair of heavy girders, U U,
“lone of which is placed on each side of the build-
ling and each of which runs the whole length of
~the building. On these girders the crane frav-
" erses freely over the converters E E and the con-
verters B/ K. |

when placed on them may sit securely and soas
to be transported without risk. -~~~ S
The arrangement shown in Fig. 2 is that gen-
‘erally known as the English plant or arrange-
ment, in which the converters k E, Fig. 2, are
placed on opposite sides of the casting-pit-and |
facing away from each other. I is the ladle--
crane and J J are the ingot-cranes, all ot which
perform their work as hereinbefore described. F
F are the sides of the chimmney in front of the
converters, and W W are the tracks on which
any desired material or piece of apparatus may

- .
i eyt .
. V- .
-
ko 1 -

The operation of moving a converter, E, from | be taken in under the converter or taken from




~ inbefore described, and may be briefly described

- or supports N N conveniently pl aced 1or the pur-
. pose,

- ready touse for making steel, and may beimme-

| be preferably provided with a traveling crane,
- and may be used to repair the bottoms and the | for the purposes set forth.
linings of the converters, two or more Bessemer | =

 Witnesses:

- underneath the same. GG are the hydrauliccyl- |
inders, connected with the converters by means of
‘the racik-and-pinion arrangement, marked V V.

- The operation of exchanging a fresh for a dam-
aged converter is substantially the same as here-

~as follows: ‘The crane M, Fig. 2, is placed over
a converter, K, ¥ig. 2, the bottom or the lining
~of which has been worn out in making steel,
~and the crane-hook is attached by chains to
- the converter. The converter E is then lifted,
. carried off, and placed upon the spare standards

| . Meanwhile o fresh econverter, B/, Fig. 2,
~which has been previously got ready, is run into
- the converting-room on the car X, which moves

. on the track O.

- raised by the erane M, Fig. 2, and placed in the
position made vacant by the removal of the dam-
~aged converter K. The converter E’/ is then

- diately so used, it desired. The converter E is
- then placed, by means of the crane M, on the car
X, and is taken to the place provided for there-
{ pair of converters. This said repair place should

~plants, each consisting of two converters, with

the necessary tl,})ljgl&atuzs.: T
1 claim as my invention-— _

‘the main building,

-+ OLIVER BELLMAN. |[L.8.]

1 The combination, with a Bessemer plantas

‘heretofore constructed, of the apparatus herein
| described or its equivalents, arranged in a sepa-
‘rate place or places designed for their reception
“beyond the vicinity of the converters. 1nuse, and

ified.

2. The combination, with a Bessemer plant as
‘heretofore constructed, of a crane so arranged as

to command the whole plant and all the machin-

| ery therein contained, and so placed as to easily
transfer the converters from the repair place to:

that in which steel is made, substantially as and »

_ for the purposes set forth. - =
This fresh converter is then |

J. The combination, with a Bessemer plant as

‘heretofore constructed, of ‘a crane and a heavy
car 8o arranged that the crane may set the dam- -
aged converters on said ear, which shall trans-
port them to a suitable repair place separate from
substantially as and for the

purposes set forth.

4. The combination of a railroad track, a car,
and a ladle with the cupolas of a Bessemer plant
-as heretofore constructed, -subsmntia;lly as and

" "JOHN B.PEARSE.

G M. BEATON.  [L. 8]

o (85)

used solely for the repairing of damaged convert-
‘ers which are conveyed to and taken from such
‘place or places, substantially in the manner spee-
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