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IMPROVEMENT IN THE MANUYAUTURE OF IRON AND STEEL BY THE BESSEMER OR
PNEUMATIC PROCESS . -

iR P

The Schedule referred to in these Lettére fatent and makiog part of tho same.
| st i :
tuyere<box, whence it 18 conducted up through the
fire-stone lintng into the liquid metal by means of per-
forated blocks of fire-brick called tuyeres. When, after |
six - or eight charges or conversions, the tuyeres be-
come burnt or worn' too short for further use, they are
knocked out by means of a long rod or battering-ram
put into the mouth of the.converter. New iuyeres
are then inserted from the tuyere-box, and the annu-
Jar spaces between the lining and the tuyeres, and also.
any cavities in the lining of the bottom, are filled by .
‘means of pulverized refractory material so mixed with
wateras to be semi-fluid, and poured through the mouth
into the bottom part of the converter. . As'the waler
dries out, the refractory material setsmore o less solidly
aroundthe tuyeres. .. _
" The ehitef defect of the said arrapgement of ma-
1 ehinery heretofore used, and especially of the above-
described metiod of setting new tuyeres, is that ouly
three or four charges are made 1 both converters 1n
day, or-six or eight in a day and night. .= =~ =
" The object of my improvement is chiefly to increase;
the production of iron and steel in the same number
of converters, and to reduce the cost of production.
‘For this purpose, 1 construct the converter with a
joint at any sujtable place below the trunnions, and 1
‘arrange  lift and a car, both operated (by preference)
by water under pressure, so that the Jower portion of -
the converter (which, for the purposes of this speciii=
cation, I call a movabie bottom) can be aoved-out from
under the body of the converter, where the workman
‘ean get directly at the tuyeres, and can set them quickly
and strongly by ramming ground refractory material
‘golidly around them, instead of pouring it around them

o ali whom it may cincern: .
Be it known that I, ALEXANDER LyMAN HOLLEY,
of Swatara township, in the county of Dauphin, and
State of Pennsylvania, have invented certain new and
useful Improvements in- Plant and Machibery for the
Manufacture, of . Iron and Steel; and 1 hereby declare
that the following is a full, clear, and exact deserip-
tion thereof, reference being had to the accompanying
drawings. - ' ' ’
- These improvements reiate to the manufacture of
iron ‘and steel by what is known as the Bessemer OT
‘pneuinatic process, which may be generally describec
ag the foreing of air, or other material capable of sup-
‘plying oxygen, into and -among the particles of fluid
crude.iron, in such a Mmanner that the iron thus tregted
becomes purified, and is “converted” into malleable
iron or steel while retaining the fluid state.
The apparatus generally heretofore etnpioyed in Tar-
rying out this process has been constructed substan-
~ ually as follows: | | - |
‘Two converters, movable on their axes by means of
~ hydraulic cylinders, are placed on the opposite sides
of a casting-pit. The hood of a detached chimney be-
hind each converter receives the gaseous products issu-
ing from the converter. A hydraulic-crane, in the cen-
tye of the castiug-pit, carries a ladle, into which the
metal from either converter may be poured by tarning
down the mouth of the converter, and from whicb ladle
the metal is run out, by means of a shitable valve, into
" ingot-moulds ranged around one side of the ingot~pit
in the orbit of the ladle-crane. - o
Two hydraulic cranes standing outside of the ingot-
pit, and capable of swinging over the whole space ocCil-
pied by the moulds, are used to put the moulds into the
pit and lift the ingots out. Water, under pressuré, is
admitted to these cranes, and to the cylinders that turn
the converters, by a workman gtanding on a raised plat-

forin, from which all the operations can be overlooked.
" Melted iron is run into the converters from melting-
{’uma@e‘s, ‘by means of movable iron spouts lined with
oam. -
‘Mhe converier is shaped substantially like those
shown in the drawing attached to this gpecification, |
bitt it is not made in several movable sections. The
‘shell is made of boiler-plate, and the trunnions are
formed on & wronght-iron hoop that encircles the con-
verter, or are made of cast-iron and riveted to the.
converter. 'The converter is lined with fire-stone and
clay mixed with water into a plastic mass and rammed
into an annular space between 2 mould and the inside
‘of the walis of the converter. The mould is then with-
drawn and the lining glazed. _—
Air is admitted to the converter through # holiow
trunnion and a pipe leading into compartment at the
bottom of the converter, opposite the mouth, catled a

in a semi-fluid state. . The movable bottom is then rap-
idly replaced by the same car and lift. o
" Mo still more facilitate repairs and production, 1 pre-
for to have two or more duplicate inoyable bottoms
atted to be attached toone or to gither of the convert-
ers, so that while one moyable bottom is being repaired,
another can bein yse. By these means, property worked,
T can make ten to fifteen charges or moxe, intwenty-four
hours, with $wo converters, - o
In order to provide pit-accommodation for this 1n-

creased produetion, I 'prefer to place ‘the converters
near each other on -one side of the ingot-pit, apd I-ar-
range three ingot-cranes, insiead of two, to sWing over
‘thepit. The chimieys behind the converters arebullt
into the walls of the building, and do nof, as in the
prEViousiy-deacribed-arrangement', stand outin the way -
of the ingot-cranes,. Two of the ingot-cranes are &r-
ranged to swing over the converters, respectively, for
_conveniently taking the converters apart, or piscing
eolid or other materiais in them. ~ - -

- For the purpose of conveniently placiig coal or other
masterials in the mouths of the converiers, and of keep-




'~ around the lower

| “ingin order the speufs tha.t condact hqmd metal te them,

- aud of econcinically making two stories of valugble room
o :amund the converters; and also in order to convemently

 repair the movable botpems, 1 construet; at-about the'_;? "

_ers, and extending some distance on either side of them. -

- In tlllS"p]&'tIfO"m I make two openings large enough for | kept cléar of slag ‘and coal ﬁem the eonverters.

In: order to. constriet a ¢onverter, with. one- er more? o

movable ‘bottoms, at a compar etwely small cost, and
~in order to eheepen the cost of the converter thigugh-
:-.-otxt as. ¢ompared ‘with the’ wrought-iron converter.

| -mms are still hot.
the.

o _level

| - The. twe mget-cra.nee thet ewmg mfer ulle eenvertr-*-'
R ers’ ‘respectively, also swing over ovens ma.de
- under the floor of the convertin g—honse I prefer: to:
| g, and:to |
- beat them by means of a fire-place. common . toalli |
-+ " The heat in the different compartments may be. regu-}
. lated by dampers in the’ passages between ‘them, er.'%---

- separate. fire-places ma.y be eonnected mth er mtuated
- in the compartments.

. divide the ovens into several eompartmen_

- Inorder to keep theloa.m or ot;her ﬁ re-materxals used

: - for linings, moulds, and ether purposes, from freezing iu”

" which one or more ﬁ'aes pass from the ovens to eult-ff
. ._Iable chimneys.,

These ovens areused chleﬂy t.o dry or hem, and thus"' : make in two sections;’ divided: vertically.

o 'prepare for use the loam, or clay; or.other’ refractory | < :Underneath the body:of  the eonvert,er, I pla.ee tlﬁ: ST

s ‘linings of Ia.dles a.nd movable bottems, a.lso moulde for;;; ':"-tuyel e-box, .or; T belt-on.a bottom aeotlen, whlch ia-- |

'-_a:n-anged to:receive the tuy-ere-box PR -
The: different sections of air-plpe, thus. fermed 0n= -

. castings..

. Acecess i IS usually made to ovens in f‘eundrles and fm
. _other similarpurposes by doers in the sides of said ovens; -
- and the ladles, moulds, and other thmgs to be heated}f ff,]mnts B
| 1 Wheu the lren or steel has been 1eu eut of the la.dle '
B’ mta the ingot-moulds, there remains in- “the-ladle a
| considerable smount of slag..
| of the ladle, when a néw lining

| heretofore been emptled on the floor of the pity
- cars cannot be well lubricated, and hence run very hard.

I prefer to make my oveus mth holes in the top suffi-
ciently large to let in the ladles, moulds, &e., to be dried.
_These holes are covered with. smta.ble hds, which. may -

. are runin and out upon cars.

.. These cars take .up mtch roem'when TUN eut of the
~ ovens, and the track for the cars must be kept clear,

- .and all heavy things must be lifted on or off” the cars
by.clanes.. On account of the heat in the oyens, the

be. qmekl lifted off or on by .the crapes swinging over
- them. The ladles, &c., may be. qulekly lowered - into

a ladle may, by the same ingot-crane above mentioned,

| plunger, the lower. part of which works. up and down
" in a bydraulic cylinder.

. risesand falls with the upper part of the plunger.

o “the converters to turn ‘over in; and twe other. openmgsff

~ over the mov able Lottoms wheu ‘they.are run out on
. the cars before mentioned. ‘Workmen standing on this |

. platform. can, with suitabié bars and ‘ramrers, work S
' . through the last-named openings.upon the tuyeres aud '-Ij;‘-heretofore made, I prefer to make it-of cast-iron sec~ -
lining of the memble bettoma below, whﬁe saad bot-_;-j -tions, faetened together by bolte bv preferenw, cetter—; : |
|bolts.” o
“In erder that i;hfe pleeea ma.y be smell enough.to be‘ L

“Xn order to raise. the bOttom ot the mgo .,—pns near 1:0‘ o |
-.easlly oulded and cast, and in ‘order to save mekmg__ o

general level of the building; so-that: gots and |
- monlds-can bé'more quickly handled, and in order to.|

- make bead-roomunder:the aferesaxd platferm around- |

- the converters, and in order -to bave a’ ¢lear. §pa{,e_.---:-

- parts of -the. cenverters, on the gen-
- .. -eral-level or ﬂoor 1 place. the- trunnions. of the coni-. .
- _verters at a helght emtable for these ‘pyrposes, by
S preferenee, about mgllt or nine feet ebove the general

1 ducted into the tuyere-box."
UPOn " or::

The jibis fastened to and |
A

. .carriage, made to roll ea-sxly fmm end to end of the

| Jlb carries the: welght.

It will thus:be seen that, in my arrangement of oven
,a,nd crane, the crane takes the place of the car ordina-
rily used to carry. the ‘weight. into the oven, and the
eperatwna of placmg the weight on the car by a crane,

- and running the car into and eut of the oven, are dis--

pensed with.

The cars undei; the cenverters, arranged to carry'-

| :';the movable bottoms, may be also ammged to can'y

86,303

"\..-

namks Whlch catch the eeal end sleg nha.t are peured mlt-f' T

ef' the wm erters. .

When a tank reqmrﬁs to- be. emptied the car may_‘_' S
._-.‘be rnn out under the. crane, and the tank may be lifted
~ level of the trunnions, a platform around the convert- | out and. emptled or set_ upon another car, which takes |

-it o1t of doors'to be emptied. “Thus, t‘ne pit mey be_'

‘a pattern for-each'. part, I maké some of the pa.rts,
far as possible, duplicates of other parts, - i
~The: central “part_of the converter; tha.t hae the

.;;'trunmens, I prefer 1o dl‘?lde, perpendlcularly to: the,;_' -
-axig of ‘the trunnions; into two sections, which are’ -
- just. alike, except that the trununion on ‘ope sectionis:
| ‘hollow, and armnged to conduct ‘air info an air -pipe

= B -formed in-the ‘next section® belew ‘whence -itis.con-
’}.‘hue, one pattern ‘mth-’_r A
:-_idlﬁ'erent ‘cor e-rboxes, for- the.. dlﬁ'erent -trunnions;. wﬂl N
:i_-mswer to mould both’halves of the centre section.. -~ =
“Phesé. sections. a.re then bnlted together by meamb. S
-.-_'-of suitable: ﬂanges

The sectmne ane and belew the eentre Sﬁetlﬁll?i . -

rmed, rrefer to mould from the same pattern;
except; thafﬁ i east an alr-pi pe on the alde ef the lmver

i '-_ ECthOn

P ege: feflr castmgs ferm the hod ef the eonverter,i‘ S
| ;fand are joined: together by emta.ble ﬂa.nges am\ bolta, S

cold. weather, I sometimes store them in bll]b, under’ _;.a.nfl strengthened by suitable ribs. D
' Upen the top.of the bodfy of the converter 13 a meuth-r' SR

| piece, which I prefer, for convenience of mouldmg,

'the side ot' t.he couverter, are eenneeted by emta.b}e;

“This slag, ‘and the llmngf

or .of"

{ the couverting-hiouse. ‘To.‘avoid-this litter, and the
‘inconvenience of removing it, I place a tank in-the
| ingot-pit, withiu range.

of the: Iadlé-crane, into which

the slag and lining may be emptied.. -When the tank
is full, it may be hoisted out by one of the mgot-crahee,_.

| set on a car, and run, out of doors to be emptied. "
‘or lifted out of ‘the ovens by the same cranes, and set .|

down anywhere within the orbits of the emnes ‘Thus, |

Tt sometlmee happens tha.t, from the fmling of the

| tuyeres or some other cause, it is impoasihle to carry

| thie convertin g—process to: eompletlon
‘be taken'out of the ladle-crane, set on the floor to be.

- lined, placed in the oven. to be heated, and then lifted
~ out of the oven and set in the. ladle-cra.ne again, = -
I prefer the hydraulic crane, which consists of a

If; in_$uch &
ca.se, the cast~iron or pa.rtla.lly-converted metal is run

“into ingots, the moulds are likely to' be injured, and
~the ingots, thus formed, have to be bmken up, at con-
| siderable cost, in order to be remelted.

For the purpose of cheaply putting such metel into,_ |
a convenient form for remelting, without using the.in-
go ot-moulds, aid also for the purpose of making shotted
metal for eruclble-steel and also for the purpose of
preventing a heavy seull i in case the nozzle of the ladle
should become stopped, I sometimes place, in' the in-
got-pit, another tank, so situated that the ladle may

be either teemed or tlpped into it. Thls tank is ar-

ranged to_be rapidly filled with water, and guickly
‘emptied. - The liquid wmetal, falling from ‘the ladlé. into

| the water, is reduced to shot. or small pieces, which
may be. eas.ly removed and remelted Wlthout. brea.k-_

ing up.

is. to be put in, have |
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The table z 2 is then raised until the tripod is lifted
off the car into contact with the legs ¢ of the tuyere-
box &, fig. 2.

The cotiters that fasten the movable bottom B’ to :

the body of the converter B, are then knocked out;
the lift, and, with it, the tripod and the movable bot-
tom, are lowered; and the car, tripod, and movable
bottom are run out together, into the position shown
at B, fig. 4. - o
Workmien, standing on the platform A a, then knock
out the old tuyeres, which fall into the pit 10. |
New tuyeres-are ingerted by a workman standing
in the pit 10, and ganister, or other refractory mate-
rial, may be rammed around them, and the bottom be
made good by the workmen standing on_the platform
A @ while the interior of the converter is stili red hot.
The car is then run under the body B of the con-
verter, aud the movable bottom B’ is lifted and fast-
~ ened into place, when the ear is again run back out of
the way. = o
~ The new bottom is rapidly dried by the heated lin-
Ing of the converter. o R -
Anew set of tuyeres may be set, and rammed, and
the converter made ready for use, by these means, in
& VeEy short time. :

- To insure a good joint between the movable bottom

and the body of the converter, I' prefer to cover the
.. fracture of the lining with a paste, of fire-clay or.other
refractory material, in the manner usually practised
for making such jotnts. =
- The upper part @’ ¥ ¢ of the
straight down, and removed by the tripod, the lugs J,
and the lift, as already described, if it is preferred to
hine or repsir the converter in this way, |
- Instead of removing the whole lower part of the con-
verter B, fig. 4, to set new tuyeres, I sometimes prefer
to remove only the lower section of it, ¢’, which is cot-
tered to B, just as B’ is cottered to the upper part of
the converter B. ., |
~_This section ¢', I let down, move out, repair, and re-
place, in the same manner and by the same means as
in ease of the section B, as above described. |
- The joint of the lining, between the section ¢ and
the body of the converter, may be made good in the
- manner before deseribed, or in any suitable manner,
When the production is large, I prefer to use dupli-
‘eate movable -bottoms. - o
- The old bottom ¢
from the car by the crane K, fig. 1, and set out upon
the tloor for repairs. A repaired bottom; hot from the

and attached fo the converter, in the manner already
described. A. bottom (drawn in section) is standing in
the oven P, fig. 2, i a | '
The use of duplicate bottoms enables me to dry the
lining more slowly and uniformly, and thus to insure
its greater soundness and durability.
The bottoms may be dried and heated by a fire placed

 within or upon them. "This may be done while they.

are standing on the floor; but to aveid the nuisance of
excessive smoke, the bottom should stand in a cham-
ber having & chimney. The oven is not only such a

|

g or B, fig. 4, is, in this case, lifted |

eonverter may be turned

chamber, but its heated atmosphere promotes the uni-

- formity of drying. |

- The arrangement of the plant, before referred to, is
shown in-figs. 1 and 2, | o |
The converters A and B are placed side by side.

~ The converter-chimneys 30, provided with "hoods 31,

are built in the wall, 32, of the converting-building,

and so situated that the cranes X and K’ can swing

clear of them. o - |
I make openings, U, in the walls, under the chim-

neys, leading to a floor or platform in the melting-

building, upon which workmen can stand to get at the.

ftuyere-boxes,

- ) the | materials.
- oven P is then lifted upon the car by the same crane, |
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The .ingot-cranes K K’ and I/ are so placed that
each one will swing over about one-third of the avail-

- abie part of the ingot-pit M, and so that K and K’ will

swing over .the ovens P Q, P’ @, and over the holes J
and J° In the platform A. «, and over the centres of
the converters. | | | |
The platiorm A a extends around the converters,
and 1 prefer to extend it laterally to the walls of the

_building. "It is, by preference, made of east-iron plates,

with a low fange around the outer edge, and is sup-
ported by the beams D and D, the erane-cylinders 14,
and by suitable posts, 12, and beams 13.

1t will be observed that by setting the converters

- high enough to leave head-room under the platform
A @, situated at their centres, a clear space, on the
general level or floor of the building, is left around the

converters, 80 that workmen can see and get at-all the
lower parts of the converters, without getting into the
pit beneath them. | -

‘The openings J and J’ are made in the platform A
a toallow working at the movable bottoms, as already
described, and the passages T and T" are made in the
platform for the crane-chain, when it swings over the
vpenings J J', to lift a movable bottom, of any weight.
I prefer to place the centre of the oven P’ as far from
the centre of the crane K’ as the movable bottom' B’ is,

‘when the car is run out, so that a bottom can be tmns—-_'
ferred from an oven to a car, without moving the car-

riage on the jib of the crane. | -

The construction of oven I prefer, for reasons pre-
viously mentioued, is shown in plan by fig. 1, where P
is the compartment for converter-bottoms; Q Q are.
compartments for ladles, (which may be further heated
over the furnace 17, fig. 3, in the ordinary manuner;) R
is the fire-place; S is the firing-pit; 8 are flues for hot,
gases to pass from the fire-place to the compartments,
and thence into the space 8% fig, 2, (the top of which
forms the bottom of the bin T,) and thence into the
chimney 15, tig. 1. - The heat in the various compart-

-ments may be regulated by-dampers in the flnes §.

The lids or covers for the compartments are shown in
plan at P’ @, and the ovens and lids are shown in ver- -

-tical section at fig. 2. ~

- These ovens may be built upon the floor of the con-

verting-room, and extend up to the plastform A a; bat

to increase the working-space on the floor, I prefer to
place them as shown in the drawing: The tops.of the
lids may be paved with brick, or lett bare, when they
form a convenient heater for drying fire-clay or other
The lids are lifted by the ¢ranes K K’ by
means of suitable chaing and eye bolts, -
When the triped ¢, figs. 3 and 4, is not in use, it
may be removed from the car by a crane, and a tank,

7, (shown in the car u, fig. 4,) set in its place. "'When

the converter is turned down to empty, the car may be
moved under it, and the tank will then cateh the coal

or slag that runs out. The tank may be lifted out,

when filled, by the same crane, thus keeping the cast-
ing-pit clear of debris. .

I place the water-tank N, figs. 1 and 3,'in the ingot-
pit, within' the orbit of one of the ingot-cranes, and in
such a position that the contents of the ladle may be
either teemed or tipped into if, anid thus “shotted.”
Suitable supply and drainage-water pipes are connected
with the tank.. When the tank is drained, the shotted
metal may be shovelled into buckets, and hoisted out
by the crane.  The uses of the tanks ¥ N and N’ have
been further referred to above. |

The means I prefer for moving the ladle radially on
the ladle-crane, are shown at figs. 1 and 5. The trun-

nions of the ladle M rest upon the carriages O O, which

run upon the jibs L of the ladle-crane, and are moved
by. meaes of the rod X, which is attached, at one end,
to the cross-heaa ¢, whieh is attached to the carringes,

‘0 O,and at the other end is screwed and passes through
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It sometimes happens that a charge of ingots- can- | The iron to be converted i's'mélted,in-. a suitable fur- .

- 1ot be. removed from the casting-pit, and the moulds

replaced; before another charge is ready to be vlown.

This is especially likely to oceur in_melting the iron
to be converted in a cupola-furnace. To prevent de-
lay fromr this cause, I leave room in the casting-pit for
~two concentric lines of ingot-moulds, and, in order to
fill these moulds, I set the ladle in a. carriage that may
be run io and out onm the ladle-crane by means of a
. #crew, or a rack, or other suitable device, .

- This moving in or out of the ladle is also usefi:} for

. -placing the ladle to catch the iron or steel ag i pours
from the eonverter, and for placing 'the nozzle of the

ladle over the centres of the ingot-moulds, where the
moulds are not set in the pit at equal distaunces from
the centre of the ladle-crane. S
- The nozzle or hole by which iron or steel is let out
of the bottom of the

opened and closed by a fire-clay stopper, fitted ta the

-end of arod that passes up thretigh the iron.or steel,
~ and over the side of the ladle, where it is moved up

‘and down by means of a slide and hand-lever,
- It frequently happens that

- the centre of the nozzle, and hence cannot be tightly

closed upon.it. In erder to quickly regulate the posi-

- tion of the stopper, when it is. put into the ladle, or

while it is in use, I arrange the aforesaid slide so thas |

it can be moved toward or away from the ladle; by a
sorew within reach of
- lowers the stopper.

To enable others to construct, and usé my inven-.

- tions, I will describe the same by refevence to the an-
- hexed drawings, which forma a part of this specification,
and in which the same letters refer to the same parts.
Fligure 1 is a horizontal “section of the converting-
~ building, and & plan of the principal plant and ma-
" chipery therein. - S
Figure 2 is a vettical section of the converting-build-

ing, and of one of the ovens, and an elevation of the

converters, converting-chimneys, and a part of the

~other apparatus.

- Figure 3 is a plan of the converters,
Immediately surrcunding them. .

Figure 4 is an elevation of the parts shown in ﬁg.-'3.:;'

Figure 5 is a vertical section made through the cen-
tre of the converting-building, at a right angle with
the section shown at fig. 2.° |
~ Figure 6 is a longitudinal section of the centre and
lower parts of the converter, showing the joints in the
- aif-pipe leading from the trunnion to the tuyere-box.
Figure 7 is a longitudinal section, on a larger scale,
- of two of the air-joints shown in fig. 6. o

Figure 8 is a cross-section of one of the cars used
for removing the bottoms of the converters. |

Figure 9 is
arrangement.

Figure 10, a plan, and - |

Figure 11, a vertical section of the same.

The inner trunnion of the converfer A rests in. a
pillow-block, forming the top of the stand E. |

.. .The eonverter is rotated by the hydraulic eylinder |

- and piston H, and the rack

1 ¥, and pinion G, which is
keyed to the trunnion. A

ladle into the moulds, is usually
the stopper-rod | gé’ts'

~ bent, or, from some other cause, does not stand over:

the workman who raises and

zmd_ of the parts

an elevation of a ladle and la,dle-smppef

i

leading from the
by fig. 6. - ~

" upon the section |
‘but i8 not attached to the pipe f on section ¢, and the

‘said pipe, where it fits
dia-rubber ring, 5, fig.

ble gasket may be used.

.+ The car «, shown in cross-section

nace in another building, in the rear of the converters, .
and conducted, by the spouts o, fig. 1, through the
opening U’ in thé wall of the bpilding, to the convert-

- ers, and the converted metal is poured iuto the ladle

M on the ladle-crane L, and thence cast into ingots in

- the usual manper, .

The ‘centre section "of the converter A is cast in two -
pieces, O and 4, fig. 3, which are shown. bolted to- o
gether, but they may be cast in one piece if preferred.
~ The section a'is secured to the centre section by
cotfer-belts, - -~ - | T
~ The nose may be cast in one piece, or may be made .
in two pieces, b and ¢, bolted together. Tt is fastened |

o the section: a by cotter-bolts.

. Section ¢ is like section a, except that it has the air-

~pipe f cast upon its side. |

Sectlon ¢ may be cast upon section e, if preferred,
or may be Cottered toit.. === o
.. The tuyere-box h has a pipe, 4, (whieh is a continu- -

ation of the pipe f)) cast upon it, and is secured to sec-
1 tion iby bolts and nuts, or in aby suitable manner,
and t

¢ tuyere-box cover is put on in the usual man--
ner. o ..
The manner of making the joints in the air-pipe
trunnion to-the tuyere-box is shown

~The lower joint is shown, on a larger scale, by fig. 7.

- The pipe 2, by preference made of copper, a quarter

of an inch thick, is riveted within the flange k, cast
g, 80 that one end of it projects into,

other end. into the pipe j, cast upon the tuyere-box.
‘The sections and tuyere-box may thus be separated

‘without disturhing the position or attachments of the

copper pipe. - s : | o
In order to prevent the air from blewing out around -

loosely into pipes f or j, an In-

7, 18 placed around the copper

Pipe, and pressed into the joint by tightening the iron

| ring or gland 4, by Itnéans of the nuts 9 on the stud-

bolt 7. . o | |
- 1 find.that a hollow rubber gagkes wiil adapt itself
very well to irregularities in the joint, but any suita~

. I prefer to remove the lower part of the converter,
to line it, as shown at B, figs. 3 and 4, and to turn
}ahe_.remaining part of the converter straight down, to
ine it. S
The lining may be rammed in around a mould, in
the uswal manner., = | - |
The upper part is then turned straight up, as shown
at B, fig. 4, and the bottom part, or movable bottom,
run-under, and attached, by means of the ear «’ and

IipY.'.- .

at fig. 8, may be

-run under the converter, as shown ‘in fig. 2, or into

- 'The outer trufnion of the converter rests in the

- pillow-block w/, formed in che beam D, which rests in
thc wall at one end, and on the column I at the other
end. The beam and column are eraployed under this

side of the converter, to allow the car and movable .

bottom to pass out to one side, as shown on the right

of fig. 4. . | o -
Alr i8 conducted from the blowing-en gine, through
the regulator 20, figs. 1 and 5, the pipe P, the column I,

thicpipenleading into the truenion, and thence through |

the pipes f and ,
side of the converter, to the. thyere-box J.

J (see also figs. 3 and 6) formed in the

. car, either car may be moved

the position shown at B', fig. 4, by hand; but I pre-..
fer to move it by means of & hydraulic cylinder Z, fig.

J, lying under the floor, behind the converters, or in
in any suitable position, , L
~The piston of the cylinder Z has a stroke equal to
the entire travel of a car, and the two piston-rods, 24
and 24, running out of each end of the cylinder, are
attached to the two ends of the chain W, which runs

-around the sheaves 22, 28, z and «, so that, by start-

ing the piston, and treading upon the. clutch-lever,
shown at fig. 8, and thus. clamping the chain to the
in either direction.

- To repair a movable bottom, after the tuyeres are.
worn out, the tripod ¢, fig. 4, is set into the car, and

held up by means of ‘the lugs v, resting on the car-

frame. .

The car is then run under the 'eohveftér, the lega of 2
the tripod

Just clearing the table £ 2 of the hydraulic"
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the nut V, which is prevented from moving radially by |
the hook 7. o | -
By turning the hand-wheel, of which the nut V is |
the hub, the rod X will thus be made to move the
ladle radially, so as to swing the nozzle over either one
of the double row of ingot-moulds 18, 18, or in any re-
quired position. | -
¥ have shown, in figs. 9, 10, and 11, one form of ap-

paratus for adjusting the ladle-stopper. The stopper- |

- rod 21 is moved up and down, over the nozzle 25, in
-the usual manner, by means of the sliding bar ¢, work- |
ing in the guide 8, and the hand-lever 16. But instead |

of making the guide 8 stationary upon the ladle, I at-

~ tach it to the casting 3, which is bolted upon the ladle,

by means of a hinge, 6, on one side, and by means of

- a hand-screw, 1, on the other side, so that by turning

the hand-screw, the stopper-rod may be moved and

- adjusted over the nozzle,

“What I claim, and desire to secure by Letters Pat-
ent, ig— - | '_ o
1. The arrangement of a crane, converter, and chim-
ney, relatively te each other, so that the crane can |
swing entfirely around its orbit over the cortverter, with-
out coming in contact with the chimney, substantially
as described. - . R

2. Supporting one side of a converter upon a beam,
in such manuer as to permit a car, or its equivalent, to
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run under the converter, from the side thereof, substan-
tially as and for the purposes set.forth. -
3. The combination of a car, tripod, and lif, sub-
-stantially as and for the purposes described.
4. The relative arrangement of an oven and crane,
and a car ond lift, for removing the movable bottom

~of the converter, substantially as and for the purposes

seb forth, | . A | |
5. The combination, with a cenverter, of a hollow
column for supporting the beam D, and adapted to
convey the blast to the converter, substantially as de-
scribed. o
6. The arrangement of converter and platform A «,
80 as to enable the latter to be employed, without de-
pressing the floor or floors beneath or arcund the con-
‘verter, substantizlly as and for the purposes described.
- 7. The construction of the air-joint, substantially as
described. g I . |
8. The combination, with a crane, of a ladle, capa-
ble of being moved in and out thereon, substantially

" as deseribed,

9. The combination of the gﬁide and hand-screw, or

its equivalent, for the purpose of adjusting the ladle-
| stopper, substantially as deseribed. ,

Witnesses: | "~ A. L. HOLLEY.
M. M. LivINGsTON,
- JomX R. O0OPER.
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