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To wll whony it mmJ COTNLCETTL:

Be it known that we, CHARLES H. WICCUL-
LOUGH, Jr., and LE JONHARD C. B. HOLMBOE,
01t1zens of the United States, residing at Chi-

cago, in the county of Cook and State of Illi-
nois, Ohio, have invented a certain new and
useful Impmve:nentm Bessemer-Steel Plants,
of which the following is a specification.

It is desirable in the operation of plants for
the production and manufacture of steel that
the operation of such plants shall be conduect-
ed with precision and rapidity and with the
greatest degree of continunous action possible.
ThIS 18 BSpeemllv true of that division or sec-
tion of steel plants where the converting is
carried on for the purpose of facilitating the
operation of the converters and the produe-
tion of the steel ingots, and one form of ar-
rangement to save time and increase the
working capacity of the converters and the re-
ceiving and casting ceranes for the ladles is to
have three converters served by two cranes.
T'his construction and arrangement of con-
verters and cranes while possessing the ad-
vantages of saving time and labor and in-
creasing the outputof steel plantsleaves such

plants with some objectionable features, one

of which is that both cranes deliver to a com-

mon casting-track and the cars of the molds

for the ingots of both cranes therefore run on
the same track. The result of this arrange-
ment 18 that in case of a breakage of a mold-
car or of a mold or the derailment of a caror
displacement of a mold the entire converting
room or section of the plant will be thrown
out of operation, because it is utterly im-
possible to fill the ingot-molds and remove
them, owing tothe blockading of the common
tmek from the ‘Leudent Whatever 1ts nature
may be.

The object of our invention is to overcome
this serious defect and other difficulties in
the operation of steel plants as regards han-

dling the molten material between the con-

verters and the ingot-molds, and this we ac-
complish by constructing, locating, and ar-

ranging the converters, casting-cranes there-

for, and pouring-tracks for the eranes so that
1t 1s practically impossible to throw the con-
verter portion of the plantentirely out of Op-
Pl“LtlDl] except by preventing the operation

[ |

- of the. casting-cranes or the pouring-tracks
at the same time, which rarely, if ever, will
occur.

The invention consists in the novel con-

struction, arrangeinent, and operation of the

casting - cranes and the pouring - tracks in

their relation to the converting vessels and to

each other, respectively; and it consists, fur-
ther,in the features of construction and com-
bination of parts hereinafter described .fmd
claimed. _

It is not deemed advisable in illustrating
our invention to fully show the entire con-
verting house or section of a steel plant in
every detail, and therefore the house is shown
in outline only, with the mechanisms and the
arrangements thereof which relate particu-
larly to our improvement inside the outline.
it is only deemed necessary also to fully de-
seribe in detail such of the appliances and
their relative construction and arrangement
as enter into our invention and improve-
ment.

In the drawings, I‘wure lis a top or plan
view with the wa,lls of the house or building
1n outline, showing three converters Served
by two reeeiving or serving cranes and two
casting-cranes of the mast-and-boom order

and showing the construection and relative

arrangement of the casting-cranes and pour-
in D*ﬂtlfwks which enter into the construction
of our invention; Fig. 2, a longitudinal sec-

tional elevation shomnw the 0&51311:1%01‘&1163

in position to serve each its resnectwe track
and the car and mold on each track. Iig. &
18 a similar view of Fig. 1, showing overhead
traveling cranes mstead of mast - aund boom
cranes for handling the casting-ladles;
I'ig. 4, a longitudinal sectional elevation of
the overhead traveling cranes and arrange-

- ment of Iig. 3 looking in the direction of the

arrow,

It is to be understood that in carrying out

our invention the building or house contain-
ing the several operative parts or appliances
is to be of the necessary and suitable con-
struction for the reception and operation of
the parts.

suitably located therein a series of convert-
ers, preferably arranged in divisions, each di-
vision eontaining three converters A, B, and

T'his building or house is to have
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C. The converters are in line one with the
other, and each converter is of the usual con-

- struetion, having ifts vessel mounted In a

frame and adapted to be tipped in any usual
and well-known manner of setting up and
operating converter vessels. - Kach division
of three converters is to be served, preferably,

- by two receiving-cranes D and K in the ar-

10

- swung into posimon for.its ladle D’ to receive

15

rangement shown in Figs. 1land 2. Thecrane
D is located so that its. pivotal mast or post
D? is midway between the vessels A and B

for its ladle D’ to codperate with both of the

vessels A and B, according as the erane is
the molten material from the vessels, respec-
tively. The crane H is located so that 1ts
pivotal mast or post E®is midway between

~ the converter vessels B and C for its ladle E’

20
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to cooperate with both vessels B and C, ac-
cording as the crane is swung into position
for its ladle to serve either the vessel I3 or the
vessel C. The crane D operates in conjunc-
tion with a casting-crane If, the pivotal mast
or post IF? of w hwh is located in such relation

to the pivotal mast or post of the erane D as

that the ladle D’ can transfer the molten ma-
terial carried thereby to the ladle F''when

the two cranes are in line, with the ladle It

bheneath the ladle D', as shown for the cranes
and ladles K" and G'.

-~ pivotal mast or post G* of which is properly
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- have the'same radii.

55

located for the ladle (' to receive the molten

"material from the ladle K’ when the cranes

are in line, as shown in Fig. 1, with the ladle

K’ above the ladie G'. |
~ 1twill benoticed from an inspection of Fig.
1 that the carrying or pivotal mast

on Dosts
F2and G® are not in line with each other
transversely, but that the mast or post G? is
farther advanced in its relation to the conver-
ter vessels than is the mast or post I, which
arrangement sets the masts or posts of the

two cranes F and G off centersorout of trans-

verse alinement with each other. 'T'his set-
ting of the masts or posts at off centers ne-

'ceqsnates a greater length for the crane G

than for the» crane F in the arrangement
shown in Figs. 1 and 2, though elther crane
could be the longest, so that the cirecle de-
scribed by the ladlecs of the two eranes do not
The radii of the crane
(z, as shown, and consequently 1ts reach, is

an increased one as compared with the radii

and reach of the erane F, though the cranes

~ D and E have the same mdu cmd reach for

- 6o

each in use. The crane G, therefore, has its
ladle G’ serving the ladle of the crane E in
the same transverse line as the serving of the

ladle of the crane D by the ladle F' of the
~crane F; but the delivery from the casting-

ladles I’ and G' is at different points in rela-

- tion to each other, the ladle G’ having a de-

livery farther in advance or farther away

from the converters than the ladle F'.

The delivery or pouring of theladles F' and

G’ at different points, one in advance of the

The crane K operates
"in conjunction with a casting-crane G, the

-

‘the casting-molds.

697,740

other, enables two pouring-tmcké IHand I to

be located separate and distinet from each
other, one track I for the ladle F' and the

other track I for the ladle G'. Thisarrange-
ment and location of the pouring-tracks per-
mit the cars and ingot-molds for the respec-
tive casting-ladles to be operated without the
cars and molds of the one track interfering
in any way with the ears and molds of the
other track in the handling of the cars and
molds of the respective tracks. This results

‘in effect in providing two separate, distinet,
‘and independent means for casting and dis-

posing of the ingots, comprising a division of
converters, two receiving - cranes, and two
casting-cranes in pairs, each pair consisting
of a receiving and a casting crane, the two

pairg operating each independently of the

other, with the cranes of both pairs working
toc-'etheL in the transmission of the molten
matel ial between the converter vessels and
It will thus be seen that
the cars and the casting or ingot molds for

the track I can be operated entirely inde-
pendent of the cars and the casting or the in-

oot molds of the track I, so that in case of
any accident to a cat or 11101(1 on one track

such accident would not interfere with the

operation of the ears and molds on the other
track. The track I and its ears and molds

would be served by the cranes I and G from

the vessels B and C even though the cranes
D and F were thrown out of use by loss of

operation on the track H, and the track H

and its cars and molds would be served by

the cranes D and IF from the vessels A and

B even though the cranes I and G were
thrown out of use by loss of operation on the

track I. Itis not, therefore, necessary toshut
the entire converting plant down, as would

have to be done if the casting-cranes were in
line and both served to a common track and
that track should become disabled or thrown
out of use from any cause.  This is a great

- advantage in the operation of steel plants, as

it enables the production of the ingots to be

| carried on even if one set of cranes and la-

dles is thrown out of use from any cause,
either from the disabling of the cranes by
breakage or otherwise or the stoppage of the
cars and molds on a track from any cause.

Another advantage which results from the
provision of hm*mn*the casting-cranesdeliver
at different pomts in lelatlon to each other
and-onto different pouring-tracks is that the
molds and cars of one track are movable on
separate lines, so that the operators of the
crane F and track H on their platform J will
not be subjected to the intense heat of the
full molds from the crane G, as such molds
are on the track I and can be moved past the
platform J and out of the way on such track,
which would nof be the case if the crane G
served its castmn' or ingot molds on the Same
track L.

Itis well known that where two cranes pour

| into their respective casting or ingot molds

70

75

30

00

95

IGO0

105

IICG

I15

120

125

130




10

15

20

25

30

35

40

50

55

60

697,740

on the same track and the carsof snch molds
are moved out of the way in the same direc-
tion, as necessarily must be the case, the stop-
page of a car from the c¢rane G, moving in
the direction of the crane F, would subject
the operators of the platform J not only to
the heat of the molds and metal of the crane
F, but to the additional heat from the molds
of the ecrane G. Thisis an objectionable fea-
ture in the operation-of converting plants un-
derthe presentsystem of working such plants
and 18 overcome Dy our invention of provid-
ing independent tracks for the respectiv o
castmcr-u anes.

Each casting-crane is to have its independ-
ent slag-trae]{, the crane I having the slag-
track H' adjacent to the pouring-track H, and
the crane G having its slag-track I' adjacent
to its pouring-track I, so that the two tracks
H’' and I' will receive the slag from the ladles
I’ and G', respectively.

It 1s to be understood that the eomplete
plantis provided with the usual pouring-plat-

forms J and J' for the two casting-cranes and.

is also to have the usual operating-platforms

for the receiving-cranes and for the casting-

cranes; buv such plattorms are not fully

shown nor described in detail, as they may

be of any usual and well-known form of con-
struction and arrangement.
pliances. which are employed in a converting
plant are also to be provided—such as vebsel-
ranners, ladle-crane and operating-platform
therefor, car-movers, ladle-dumping cylin-

ders, platform for operating the blast-tip-
ping vessels and the pouring of the receiv-

ing-crane, and the other devices commonly
found and used in converting plants and

which being of any usual and well-known

form of construction need not be specifically
described or illustrated.

The operation will be readily understood
from the foregoing description and arrange-
ment of the several appliances.
ters A and B are served by the crane D and

1ts ladle, and such crane transfers the molten

material to the crane K and its ladle for the

ladle to pour or run the material into ingot-

molds on cars operated on the track II. The

crane Kservesthe vessels Band C fortheladle’

of such erank to transfer the molten material

to the ladle of the crane G and have such

ladle pour or run the material into the cast-
ing or ingot molds on . cars operated on the
track I. Thetwo sets of crane servethe same

converters, each serving two; but the service

after the reception of the molten material by
the ladles of the cranes D and K is continued
at different points and in the different rela-
tions. as to the final pouring and disposition
of the cast ingots. .

Each receiving - crane and each casting-
crane has its own ladle, by which arrange-
ment 1t 1s not necessary to change ladles from
one crane to the other, as has heretofore been
the practice. 'This provision of a separate
ladle for each c¢rane gives an additional Iadle

The other ap-

The conver-
the full length of theline of converters.
cars, with their molds, are operated on an in-
‘dependent and distinet track for. each over-

for use, which is of great advantage in in-

creasing the facility, rapidity, and ease of

| ha,ndlm o the molten material between the con-
verter vessels and the molds, as it does away
‘with the necessity of wasting timein transfer-

ring the ladles. The construction of cranes,

-however, may be one, and the manner of piv-—'
otally mounting the ladles on the eranes may
‘be such as toenable the ladle of theonecrane
to be transferred to the ladle of its eompa,n-' ,
ion crane, by which arrangement in; case of

a, blea,kaﬂ'e or displacing of 2 ladle from any
cause the operation of the cranes will not be
interrupted during the time required for re-

other cause.

- Instead of employing mast-and-boom Lrans-.
porting-cranes an overhecad traveling crane

can be utilized for carrying the 'casting-ladles

from the converters to the pouring-tracks,
and an arrangement of overhead traveling
cranes for this purpose is illustrated in Figs.
8 and 4. The main carriage L of each over-
‘head traveling crane runs on tracks K there-
for, located outside of the space occupied by
the converters and pouring-tracks, and the

70

75

30

. placing the by oken or disabled ladle or forany

Qo

trolley or carriage M, which runs on the main

framo orcarriage, is pr’ovided, as shown, with
a chain having the pouring-ladle attached

thereto and by which the ladle can be raised
| and lowered asrequired. ad b
eling cranes,twoof which preferably are used,

The overhead trav-

each serves a desired number of converters,
and one crane delivers. its ladle for pouring
on one of the tracks while the other crane
delivers its ladle for pouring on the other

track, and it will be understood that either

crane can serve either track, as may be de-
sired, and, if necessary, one crane could serve
both pour_in g-tracks.
arranged in series of three or more for serv-

- The converters can be

95

100

105

1ce by each of the cranes, or a greater or less

number of converters can beserved by either

IIO

or both cranes, the cranes having a travel

The

head traveling craneand the cranes, the pour-
ing-ladles, and the cars with molds are han-
dled in the same manner and on the same

| plan as already described for the mast-and-

I15

boom cranes; but with the overhead travel-

ing cranes a greater range of operation can

be attained than with a mast and-boom crane

‘adapted to,serve,only.three converters and

120

two tracks, as the overhead traveling crane

need not necessarily be confined for use with

! only three converters and two tracks.
What we claim as new, a,nd desn'e to secm a

by Letlers Patent. is—

123

1. The combination of a plurality of comn-
verter vessels, arranged in groups, receiving- .

cranes each operative with a group of the con-
verter vessels,and casting-cranes, oneforeach

receiving - crane and codperative therewith

and ha,vmn' their pivotal masts or posts at dif- -

ferent ﬁmd distances from the pivotal posts

130
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of the receiving-cranes with which they coop- | of thereceiving-crane operating therewith for

erate for the pouring-cranes to pour at differ-
ent pointsin relationtotheconverter vebqelb,
snbstantlally as described.
Thecombinationofagroup of converters
comprising three vessels,tworeceiving-cranes

jointly serving the three vessels, and two cast-

ing-cranes, one for each receiving-crane, one
castmﬂ'-crane having its pivotal mast or post;
at-a rrreater dlstanee than the other from the
pwotal post of the receiving-crane operating
therewith for the two casting-cranes to pour
at different pointsin relation to the converter
vessels, substantially as described.

3. Thecombination of agroupof converters
comprising three vessels,tworeceiving-cranes

Jointly serving the three vessels, two casting-

cranes, one for each receiving-crane, one cast-

- ing-crane having its pivotal mast or post at

20

30

a greater distance than the other from the

pivotal post of the receiving-crane operat-

ing therewith, and two independent pouring-

tracks, one for each casting-crane, each track

operative only in connection with its par-

ticular casting - cerane, Substantlally as de-_

sceribed.
4. Thecombinationofagroup of converters
comprising three vessels,tworeceiving-cranes

jointly serving the three vessels, each crane |

having its own ladle, two casting-cranes, one
for eaeh recelving-crane, each casting-crane
having its own ladle and one eastmfr-cmne
ha,vmﬂ' 1ts pivotal mast or post at a wreater
distance than the other from the pivotal- post

each set of cranes to be independently oper-
ative of the other set and both sets conjointly

operating in serving the division of conver-

ters, substantially as deseribed.

5. Thecombination of tworeceiving-cranes,
two casting-cranes, one for each receiving-
crane, one casting-crane having its pivotal
mast or post at a greater distance than the
other from the pivotal pest of the receiving-
crane operating therewith, and twoindepend-
ent pouring-tracks, one foreach casting-crane

 for conducting the pouring operation at dif-

ferent distances from the eonverter vessels,
substantially as described.

6. Thecombination of a group of converters
comprising three vessels, two receiving-cranes
jointly serving the three vessels, two casting-
cranes, onefor
ing-crane having a greater radius of action
than the other and having its pivotal mast or
post at a greater distance than the other from
the pwotal post of the receiving-crane oper-
ating therewith, a separate and 1ndependent
po'uring-tmek for_ each casting-crane, and
cars with casting oringot molds thereon sep-
arately movableon the twoindependent pour-
ing-tracks, substantially as described.

" CHARLES H. McCULLOUGH, JR.
LEONHARD C. B. HOLMBOE.

Witnesses:
EPHRAIM DANNING,
- SAMUEL W. BANNING.

eachreceiving-crane, one cast- -
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Correction in Letters Patent No. 697,740.

It is hereby certified that in Letters Patent No. 697,740, oranted April 13,1902, upon
the application of Charles H. McCullough, jr., and Leonhard C. B. Holmboe, of Chicago,
Illinois, for an improvement in * Bessemer-Steel Plants,” an error appears in the
printed specification requiring correction, as follows: The word ¢ Ohio,” line 6, page 1,
should be stricken out; and that the said Letters Patent should be read with this
sorrection therein that the same may conform to the record of the case in the Patent
Office.

Signed and sealed this 29th day of April, A. D, 1902. *

[SEAL. | F. I. ALLEN,

Commissioner of Puatents.
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