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UNITED STATES

PATENT OFFICE.

EDWIN COOPER WILLS. OF TRENTON, NEW JERSEY.

APPARATUS FOR MAKING STEEL AND OTHER METALS.

No. 804,080.
Application filed October 31, 1903,

Speciﬁéa.tion of 'Letters Patent.
Renewed April 14,1906, Rerial No, 255,656,

Patented Nov. 7, 1905,

To all whom it may concern:
Be it known that I, Epwin CooreEr WILLS,
a citizen of the United States, residing at Tren-

-ton, in the county of Mercer and State of New

Jersey, have made certain new and usetul Im-

provements in Apparatus for Making Steel

and other Metals, of which the following is a
specification.

My invention is an improvementin appara-
tus for use 1n the manutacture of steel and the
particularly to the construc-
tion of the convertet and the means for oper-
ating the several parts thereotf and for admit-
ting air and the like in the use of the appara-
tus:; and the invention consists in certain novel
constructions and combinations of parts, as
will be hereinafter described and claimed.

In the drawings, Figure 11sa side elevation

of an apparatus em bodvmﬂ‘ my invention, the
lower section of the converter being shown m
full lines connected with the dome-section and
in dotted lines adjusted out of the way and
dotted lines being employed to 1llustrate the
tilting of the converter to an approximately
horizontal position. Hig. 21s a cross-section
on about line 2 2 of Fig. 1. Fig. 31s a detail
vertical section illustrating the means for con-
necting the dome-section with the ladle-sec-
tion. Kig. 4 1s an end elevation of the con-
verter. Kig. 5 1s a detail horizontal section
on rva::aut line 55 of I‘io*

aa"

nion for supplymo’ air thereto. 1’19" 6 1s a
detail horizontal section on about line 6 6 of
Fig. 4, illustrating the twyetr of the ladle-sec-
tion and the means for supplying air thereto.
Fig. 7 is a detail cross-section on about line
77 of Fig."f‘i. Fig. 8 is a detaill perspective

view of the wind-box of the ladle- twyer.
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Fig. 9isadetail perspective view of the inner
Slde of the coupling-head for connection with
said wind-box, and Fig. 10 illustrates in detail
the cind er-notch and the means for closing the
same. |
By my invention I seek to plowde 2 con-
verter having an upper or dome section and a
lower or ladle section and means for detach-
ably connecting the dome-section with the la-
dle-section, the dome-section being supported
on trunnions, so it can be readily turned to or
beyond the horizontal position shown in Fig.
1 or to any position between the same and the
upright position shown in full lines in the
same figure, and twyers being provided on the
dome-section and the ladle-section, so that air

may be introduced to either the ladle or dome .

section, or to both, as may be desired, and so
the converter may be tilted to dischar oe the
metal from the nose of the dome-section or
the ladle-section may be detached from the
dome-section and moved to any desired point
and the metal discharged directly from such
ladle-section, as will be more fully described
hereinatter.

In the construction shown the apparatus in-
cludes the converter having the dome-section
A and the ladle-section B.

The dome-section A is provided with trun-
nions A’ and A* suitably secured to the dome
A and made hollow for the introduction of air.
The trunnion A’ affords a passage for the air
to the twyer of the ladle-section, while the

the dome-section. and valve devices ¢’ and ¢
may be provided to control the passage of air
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| trunnion A®‘supplies the air to the twyer ot -

75

through the trunnions, and thereby control

the air supplied to the twyers of the dome

and ladle sections in theuse of the invention,
as will be more fully.described hereinafter.

The hollow trunnions A" and A® are journaled -
in bearings C' and C, supported on stands D’

and D7, and one of the trunnions is provided
with a worm-wheel X/, meshed by a worm E?,
so the dome-section can be tilted to different
positions, as will be understood from Kigs. 1
and 4 of the drawings.

The ladle-section Bis preferably in the form
of an ordinary foundry-ladle, and means are
promded for detachably connecting such ladle-
section B with the dome-section A. This

may preferably be effected by means of the

' pins F passing through flanges / and f', re-

spectively, on the dome-qectmn A and the la-
dle-section B at the meeting ends of said parts

“and receiving keys F', as best shown in Figs.

1, 3, and 4, to ﬁrmlv anite the dome and ladle
sections, as shown in Figs. 1 and 4, when de-
sired. At the same time this construction
permits the ready disconnection of the ladle-
section, so the latter may move to the posi-
tion shown in dotted lines at the right in Ifig.
1 whenever desired.

The ladle-section B may be mounted on the

car G, which -may run on the track-platform
H, directly below the dome-section A, and
means are provided for lifting the platfm m H
and the car (z bodily, so the ladle-section may
be raised to the positionshown in Fig. 4, where
it can be readﬂy connected with the dome-
section, and in order to lift the platform H
and the car and ladle-section thereon 1 may
emmploy a cylinder H', having a piston to op-
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erate the platform H and arranged-for oper-

atlon by any suitable fluid-pressure supplied

from any desired source.

From the foregoing description it will be
seen I provide a converter having its dome-
section and ladle-section separately formed.
the dome-section being mounted to turn, and
means being provided for detachably connect-

- ing the dome-section with the ladle-section,
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- nected with the dome and the converter tilted
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so that the ladle-section can be readily con-

to the dotted-line position shown in Fig. 1
for charging the converter, or, if desired, for
discharging the metal from the nose of the
converter or after the converting process has

been performed the ladle may be detached

from the dome-section and lowered from the
position shown in Fig. 4 by a proper opéra-
tion of the car and platform and then run off
to any desired point and the metal be dis-
charged directly from the ladle. Thisis 1im-
portant, as 1n some instances 1t is desirable to
discharge the metal from the nose of the dome-
section, while 1n other Instances it may bede-
sired to discharge the metal directly from the
ladle, and by the construction deseribed I am
able to secure these results in the use of the
same apparatus. At the same time I am able
to employ the same dome-section with a num-
ber of ladle-sections, applying the ladle-sec-
tionssuccessively in connection with the dome-
section and connecting them thereto and then
manipulating the converter to secure the de-
sired results.

The dome-section has a twyer I at one side,
having a wind-box 1, to which alr is dis-
charged through the hollow trunnion A* and
provided with the numerous twyer-openings
7", discharging to the interior of the dome-
section. By this construction it will be no-
ticed alr may be supplied to the dome when-
ever desired. The laddle-section is provided
with a twyer J near its upper end, having
the wind-box J’ and the numerous twyer-
openings J*. The wind-box J' is adapted for
connection with the coupling-head K, which
latter 1s secured to the pipe connection L,
leading to the hollow trunnion A’, through
which air 1s supplied to the twyer of the la-
dle-section. As shown, the wind-box J’ is
open at its outer end, is provided at such end

“with an upturned flange J® at its lower edge

and with an upwardly-projecting flange J* at

1ts upper edge, and the coupling-head K isin

the form of a plate adapted to close the outer

end of the wind-box, arranged at its lower !

edge K'to fit in the hooked flange J*at the base
of the wind-box J’ and provided at its upper
edge with an inwardly-projecting wing I
overlapping the upwardly-projecting flange J*
of the wind-box and receiving the keys K°, by
which the coupling-head may be secured to
the wind-box J’ when the parts are applied,

as will be understood from Figs. 1, 4, and 7
05 of the drawings.

The pipe connection Li is

804,080

secured at one end L in connection with the
hollow trunnion A’, preferably by threading

1t therein, and 1its other end is connected

with one end of the coupling-head K. prefer-
ably by threading it therein, as will be un-
derstood from Kigs. 4 and 9, so that when the
parts are applied as shown in Fig. 4 and it is
desired to disconnect the coupling-head from
the wind-box J' it is only necessary to raise
the coupling-head out of engagement with

tion on 1ts joint L., and when the parts
have been disconnected the coupling - head
may be permitted to swing down, the pipe
connection turning at I/, as will be under-
stood from Fig. 4 of the drawings.

It may be desirable in some instances to raise
and lower the dome-section. This may be
conveniently accomplished by interposing
cylinders and pistons, as shown at M, be-
tween the stands D and D’ and the bearings
for the hollow trunnions, fluid-pressure being
supplied through pipes M’ in order to raise

the dome-section and to permit the same to
90

lower, as will be understood from Fig. 4 of
the drawings. |
As best shown in Fig. 10, T provide a cin-

der-notch N in the upper edge of the ladle,

through which cinders and slag may discharge,
or acditions may be made to the bath and
through which the contents of the ladle may
be discharged when it 1s desired to discharge
directly from the ladle.
closed in operation by a plug O, of fire-brick
or other suitable material, which may be
luted when applied with fire-clay or the like,
and will be held by the cover-plate P, which
interlocks with headed bolts Q on the ladle
and may slip readily into and out of inter-
locking connection with said bolts in the use

of the invention, as will be understood from

Fig. 10 of the drawings.

The worm E* and worm-whéel E' constitute
oearing by which the dome-section of the con-
verter may be tilted. In order to secure the
dome-section inany desired adjustment, I pre-
fer to provide a lock in the form of a bolt P,
sliding at P’ on the bearing in the trunnion
A’ and engaging at P° with the dome-section
of the converter 1n order to secure the same
1n any desired adjustment, as will be under-
stood from Hig. 4 of the drawings.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, 1s—

1. An apparatus substantially as described,
comprising the converter having a dome-sec-
tion provided with hollow trunnions and a
twyer receiving air from one.of said trun-
nions, bearings for the hollow trunnions,
stands forming supports for sald bearings,
adjusting devices between the bearings and
stands, the ladle-section, means for detach-
ably securing the ladle-section to the lower

end of the dome-section, means for raising

the wind-box by swinging the pipe connec-

This notch may be
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and lowermo' the ladle-sectlon said section
being promded with a twyer havmcf' a wind-
box, “the coupling-head fitted for detachable

connectmn with the wind-box, and a pipe con-

nection between said couplmo*-head and the
trunnion of the dome-section opposite that
supplying air-to the twyer of said dome-sec-

tion.

2. The combination of the dome-sectlon hav-
ing hollow trunnions and a twyer recelving
air from one of said trunmone the ladle-sec-
tion having a twyer receiving air from the

opposite trunnion of the dome—-swtlon and
means for detachably connecting the lad]e- -sec-
tion with the dome-section and means for rais-

Ing and lowering the dome-section and the

_ ladle section.

2. The combination with the dome-section

having a twyer and the ladle-section having a

twyer, and means for detachably connecting
said dome and ladle sections and means w here-
by said sections may be raised and lowered, of

the hollow trunnions for the dome-section, one

of said trunnions delivering air to the twyer
of the dome-section, and means whereby air
may be delivered from the opposite trunnion
to the twyer of the ladle-section.

4. A converter having a dome-section pro-
vided with trunnions, a ladle-section, means
for detachably connecting the ladle-section
with the dome-section, means for raising and
lowering the ladle-section, bearings for the
trunnions of the dome-section, and means for
raising and lowering said bearings.

5.. A converter having a dome-section pro-
vided with a twyer and with hollow trunnions,
one of which supplies air to the twyer of the
dome-section, the ladle-section having a twyer
receiving air from the opposite trunnion of
the dome-section, means for detachably con-
necting the ladle-section with the dome-sec-
tion, means for raising and lowering the ladle-

section, bearings for the trunnions of the

dome-section and means for raising and low-
ering sald bearings.

6. The combmatlon with the converter hav-
ing a dome-section provided witha twyer and
with hollow trunnionsone of which discharges

alr to the twyer of sald dome-section, bear-

ings for the trunnions of the dome-section,
means for raising and lowering said bearings,
gearing connected with one ot the trunnions
for t1lt1no* the dome-section, the ladle-section
having a twyer provided with a wind- box, a
pipe connection provided at one end Wlth a,
coupling-head- for connection with the wind-
box of the twyer of the ladle-section and con-

nected at its other end with the hollow trun- !

2

nion of the dome-section opposite the trun-
nion of the dome-section which supplies air
to the twyer ot the dome-section and means
for raising and lowering the ladle-section.

7. The combination in a converter with the
dome—sectmn and the ladle-section and means
for -detachably connecting the ladle-section

60

with the dome-section, the hollow trunnions

on the dome-section, bearings for said trun-
nions, means w hereby air may be delivered
from one of said trunnions to the dome-sec-
tion and from the other trunnion to the ladle-
section, gearing whereby the dome-section
may be tilted and a lock for said dome-section
substantially as set forth.

8. The combination substantially as de—
seribed of the dome-section, hollow trunnions
whereby the dome - section may be tilted
means for raising and lowering the dome-sec-
tlon, the ladle-seotwn having a cinder-notch,
means whereby said notch may be closed,
means for raising and lowering the ladle-%ec—
tion means for detdchablv connecting the la-

- dle-section with the dome-section and Means

for supplying air to the dome and ladle sec-
tions from the opposite hollow trunnions sub-

stantially as set forth.
9, An apparatus substantially as described

comprising a dome-section suitably sup ported

whereby it may be tilted means for raising
and lowering the dome-section a la,dle-sectmn
detachably connected at its upper end with
the lower end of the dome-section whereby

‘metal may be poured from the nose of the

dome-section or the ladle-section may be de-
tached from the dome -section and metal
poured directly theretrom and means for rais-
ing and lowering the ladle-sectlon substan-
tla,llv as sef forth |

10. The combination with the ladle having
a twyer and a wind-box open at 1ts outer end
and provided at such end with an upturned
flange at its Jower edge and an upwardly-pro-

| jecting flange at its upper edge and the coup-

ling-head hfwmo‘ a plate adapted to close the
outer end of the wind-box and fitting at 1ts
lower edge in the upturned hooked ﬁa,ncre at
the base of said wind-box and provided at its
upper edge with an inwardly-projecting wing
overlapping the upwardly-projecting "a,nge
of the wind-box and provided with means for
securing it to the wind-box and a pipe con-
nection for discharging air to said couplmo*-

head
EDWIN (/OOPER WILLS.

Witnesses:
SorLox C. KEmMON,
- PerrY B. TURrPIN.
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