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- UNITED STATES PATENT OFFICE.

' LESLIE E. HOWARD, OF LA GRANGE, ILLINOIS, ASSIGNOR ‘TO SIMONDS
N - MANUFACTURING' COMPANY, OF FITCHBURG,-MASSACHUSETTS, A
~ © CORPORATION OF MASSACHUSETTS. - .. =

. ", APPARATUS FOR CASTING CRUCIBLE STEEL. . | -

| © . No.817,714. . Specification of Letters Patent. . Fatented April 10, 1908.
I I B{ppiiuatiuﬁ filed December 3, 1904, E_ari_ai Nq.235,232. I A A R

- Be it known that I, LesLie E. HOwWARD, & mediate container in which the contents of
citizen of the United States, and a resident of | the several crucibles are- diffused into & uni- 55

. La Gr&n%e, in the county of Cook and State of | form_ molten: mass. the cast of ingots is ren-

. ¢ Illinois, have invented certain new and useful | dered uniform throughout, each ingot being

Improvements -in Apparatus for Casting substantially identical in composition, and

B 1o all whom, it may concern: . proéess’ and of the employin*ellt of thé't'iﬁtel"

Crucible Steel, of which. the following 1s a particularly in carbon, with every other in-
specification. - -~ - - = | got, sothat 1t is necessary to 1nspect and an- 6o
" In the manufacture of crucible steel by | alyze but a single sample in ordes to deter- -
1o processes usually employed’ it 1s customary | mine the characterof the product and so that
"to melt the iron and necessary steel-forming | the ] roduct resulting from each heat will be
ingredients in a number of separate melting- | absolutely uniformin character, LT
~ pots or crucibles each containing but a rela- | - It is the object of the present invention to 65
. tively small quantity, usually less than one .provide an improved -apparatus for carrying
rs hundred -pounds. Kach crucible, with its | out the above-déscribed process; and. to the
contents of molten steel,is thenat the proper accomp]liishméﬁt of thisobjectandsuchothers
time drawn from the furnace and poured or | as mgy hereinafter-ap )eal thé invention con-
| " teemed by hand into a mold, where it forms | sists of the parts an “combination of parts 7o
TRV (0 . the- ingot, which is subsequently heated, | hereinaftér fully described; and particularly
20 tolled, hammered or otherwise worked into | pointed “out- in" the appended- claims, refer-
the esired product. - By this method, how- ence being had to the ‘accompanying draw-
~ éver, each ingot is formed by the contents | ings, forming-a part-of this specification,in
i - of but a single crucible or, at least, of only a | which ‘the same reference characters desig- 75
.~ few crucibles, so that in producing any con- | nate like parts throughout the several views.
25 siderable quantity of ingots there 1s certain |© In the accompanying drawings, Figure 1 1S
to be a considerable variation in the resulting | a sectional elevation of my improved appa-
product, notably in its carbon content, owing | ratus, taken on line 1 of Fig.2. -Figure 2 1s a
tothe fact that the melter is unablé toexactly | top plan view thereof. -~ Fig. 318 a resr eleva- 8o
- control the process, so as to repeatedly pro- tion thereof viewed from line 3 of Fig. 1.
s0 duce just the same quahty ofp steel In the | Fig. 4 is a detail-of the ladle and its support-
several _pots or crucibles with which he is | ing-cradle. FKig. 5 is a sectional detail taken .
working. No matter how carefully the melt- | 6n line 5 of Fig. 4. Fig. 6 is a similar detail
ing-pots or crucibles may be se octed and | taken online 6 of Fig. 4. -~ -~
.. charged the quality of the steel made in dif- {* In said drawings, 1 desiﬁnates the plat-
15 ferent pots is bound to vary and does inevi- | form of any suit&rl’:)le crucible-steel furnace,
tably vary to a noticeable extent. In fact, | (not otherwise herein illustrated,) and 2 the
the variation is so great that in practiceitis| rails of a track which runs along the front of -
necessary to inspect or analyze each indi- | the platform and extends to any desirable go
vidua! ingot in order to insure a uniform leneth between the platform and an ingot-
40 product, and more or less of the ingots must 'racrfi"{i.' ~ This track servesto support & roll-
inevitably be discarded. - This 1&0%(. of upi- | ing carriage 5, within which’ 4 container or
formitv, with itsattendant difliculties, may be | ladle 6 1s suitably cradled. " R
entirelv overcome by first pouring the ‘con- | ~ As herein shiown, the earriage H.18 com- 95
tents of the several crucililes or of a consid- | posed of longitudinal channels 7; upon which
435 erable proportion of the several crucibles con- | the journal-béarings 8 for the. 'éupFnrting-
stitutin. « F.sat into a container or ladle in | wheels 9 of the carriage are provided,

and of
“which the molten steel becomes uniform'by | transverse channéls 10, which rest upon the

diffusion, particularly the diffusion resulting longitudinal channels 7 and upon which the 10

- '- from the high diffusive power of carboi, and | cradlé for the ladle is nounted. This cradle -

' so fiom which container the several ingots are | 1s shown In detail in Fig. 4 and cotnprises a
then poured in successicn until the ladle is | pair of L-shaped side-bars 11, which are piv-

emptied. As a result of this change in the | oted at their angles to the transverse chan-

[ -— [
.....




Q .

- fiels 10 and 12, and b_étwean the upper ends

of which the ladle 6 is pivotally hung at 13

by mesns of brackets.14, that are rigidly se-

~cured to the ladle and extend- thence up-

- IO

15

- pressure is admitted to and expausted from
- the eylinder 15 through suitable pipes 18,/
~controlled by an ordinary four-way valve 19,

20

wardly and forwardly to the pivots 13.

.. The tilting of the ladle and its necés;sa,ryf}

further support are accomplished by pivot-
ally securing its bottom to the upper end 14*
of a plunger-rod.14®, that works in and out of

& double-acting cylinder 15. This cylinder |
is itself pivotally mounted at its lower end |
upon a trunnion bar or rod 16, that extends

betwéen two pairs of downwardly-converg-
ing frame-bars 17, the upper ends of whie%l
are gacured to the transverse channels 10 of
the - carringe.  Water or other fluid under

toe.force out or retract tyepiston and to con-
sequently tilt the ladie, as desired. -

As an important featiire of construction,

. furthermore, the ladle is so shaped that its

25

30

35

40
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- pouring-lip 20 coincides substantially in loca- .

tion with the axis of the pivots 13, upon

‘which the ladle swings in ifs cradle, and con-

sequently thig lip always discharges ths con-

tents. of the ladle from the same. point re-

L]

- gardless of the amount of,such contents or
the extent to which the ladl be
- The position of the pivots 13 and of the pour-

e " ~ay be tilted.

mg-lip 20 is, however, made adjustable rela-

“tively to the carriage, so that the point of dis-

charge of the ladle may be regulated as de-
sired with reference to the ingot-rack 4, and
for this purpose the converging rear ends of
the L-shaped cradle-bars 11 are adjustably
connected with the carriage-framéwork in
such manner as to enable them to be raised

and lowered to swing the cradle on its pivots
12. (As herein shown, such adjustable con--
nectiori between the rear converging ends of
the bars 11 and carriage-frame is formed by a

screw-bolt 22, which 1s pivotally secured at
its lower end 23 to one OF the channels 7 and
which: carries a screw-threaded hand-wheel
24, that indirectly engages said end portions
of the side bars 11 through an oscillating
coupling 25. By turning tﬁa
up or down dn the screw 22 the tilting of the
cradle may obviously be accomplisheg to the
end above mentioned. | |
The operation of the apparatus thus de-
soribed will be readily understood. The nu-
merous crucibles, each of which can only be
large enough to contain a small quantity of
steel, for Ltl.ﬁe' reason fhat the crucibles must

‘necessarily be handled manually, as has been

demonstrated by years of experience, are

6o charged with the iron and other steel-making
ingredients and stowed away in the furnace, | the details of the construction shown without

where they are allowed to remain some haurs |

and until the melting of the metal is com-

pleted. The crucibles are then drawn out _ ‘ _
65 upon the platform 1 of the furnace and | in the mechanism degeribed may be advan-

hand-wheel 24

wille

|

:

-

L

817,714

poured one by one into the ladle 6. The in-
got-molds 26, arranged along the ingot-rack
led in succession from the ladle,’

4, are then fil ‘
the talting of which to pour the metal into the
mold is controlied by the four-way valve 19,
that admits the pressure to the cylinder 15,

70

the carriage being advanced along the track

‘after each mold is filled to bring the spout of

the ladle opposite the next succeeding mold.

The filling of the ladle with the contents of 75

many crucibles causes its contents, particu-

larly carbon, to diffuse themselves through-

out.the ladle in a mass of molten steel of uni-
[ form composition, and sin¢e all of the ingots -

are poured from this.uniform cemposition
their composition in turn is unitorm; as is
also the product which results when'these in-

gots are worked into final form. A single

analysis or other examination ol any one of
the 1ngats may now be relied upon as cor-

‘rectly indicative ot the composition of all of
‘other mgots resulting from the same heat,

8o

85

and if the charging of the crucibles has been

generally correct none of the ingots will re-

| quire to be discarded, since each will rep-
| resent the proper average

charges, notwithstanding that the contents

-of the crucibles themselves may have varied

considerably owing to differences in chargin

“or to the different, extent to which the neta

may have been affected in the several pots by
the composition of the pots themselves or to

of the .several -

90

95

other uncontrollable tactors inherent in the - -

process. Owing to the relatively'station&fry
osition of the pouring-lip of the ladle no dit-
culty can be experienced in directing the
flow of metal properly from the ladle into

100

each of the ingot-molds, the position.of which

with respect to the ladle and carriage will be
determined and kept uniform by the rack 4,
and the original adjustment o1 the lip of the
ladle with respect to all of the ingot-molds
can be readily accomphshed by a manipula-
tion of the hand-wheel 24. Any suitable ar-
rangement of flexible tubing or the like can be

-utihized to supply fluid-pressure to the cylin-

der 15 of the movable carriage; and the pipes
18 are herem shown as also composed in part
of flexible tubing to permit of fﬂle necessary
swinging movement of the cylinder within
the carriage. The moving of the carriage

itself along on its tracks can be accomplished -

by a suitable motor or by hand, and in this
instance I have shown for the purpose a hand
propelling device, consisting of a hand-wheel
27, connected by sprocket-chain and wheels
28 with one set of the supporting-wheels 9 of

105

I11C

IT5 |

120

the carriage, which thus also becomes a driv-

‘mng-wheel.

Obviously many chahges may be made in
departure from the broad spirit of the inven-

tion claimed, and it will alsa be obvious that
the several features of improved construction

|
’
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aceously employed separately or in connec-

tion with, but a part of, the other Teatures

set forth, and for the carrying out of other
processes than that to which this application
more particularly relates, if so desired.

I claim as my invention— '

1. The combination with a platform and a

‘ladle - supporting frame theraon, of a ladle

pivotally mounted in said frame and having
its pouring-lip eoincident witit its axis of piv-
otal movement, and means for bodily and si-
multaneously shifting the pivots of the ladle
with respect to the platform and without at-
fecting their alinement with the pouring-hp,

substantially as set forth.

9. The combination with a platform and a

ladle - supporting frame, of a ladle pivotally
mounted in said frame and having its pour-
ing-lip substantially coincident with its axis
of pivotal support, means connected to said
frame for bodily and simultaneously shitting
the pivots of the ladle with respect to the
platform and without affecting their aline-
ment with the pouring-lip, a cylinder pivot-
ally mounted in proximity to the ladle and
having its plunger-rod pivotally connected

therewith, and means for supplying fluid-

pressure to and exhausting it from the cylin-
der, for the purpose set forth. |

3. The combination with a
mounted cradle, of a ladle pivotally support-
el in the cradle and formed with its pouring-
lip substantially coincident with its axis of
pivotal support, means for tilting the ladle,
and means for adjustably tilting the cradle to
vary the position of the pouring-lip ot the
ladle, substantially as described. |

4. The combination with a carriage, of a
cradle pivotally mounted on the cafriage and
consisting of a pair of L-shaped side frames
pivotally connected at their angles to the car-
riage, an adjustable connection between the

lower rear ends of the cradle-bars and the-

carriage to enable the cradle to be tilted on
its nivots, and a ladle pivotally mounted be-

ladle pivotally connected to the upp

pivotally-

' tween the upper ends of the L—sh:iped cradle-

bars, substantially as described.
5. The combination with a rolling car-

riage, of a cradle pivotally mounted on the

carriage, a ladle pivotally supported in the
cradle and formed with a pouring-lip sub-

stantially coincident with its axis of pivotal

support, means for adjustably tilting the cra-
dle to vary the position of the supporting-lip
on the carriage, and a cylinder trunnioned in

‘the carriage beneath the ladle, with its plun-

ger-rod engaging the ladle to tilt the latter,
substantially as described. o

6. In an apparatus of the class described,
the combination of a track, a carriage mount-

ed to run on said track and carrying a ladle-

platform, an upright frame pivotally sup-
ported at one side of this platform, means for

50 |

55 .

6o

tilting this frame for the purpose set forth, a

said frame, the pouring-lip of this ladle bemng
in line with its axis of pivotal movement,.and
means supported on the carriage for tilting
the ladle. | | .

7. In combination with a track, of a car-
riage mounted on said track, a ladle-support-
ing frame mounted on said carriage, a ladle
pivotally mounted on said frame and adapt-
ed to tit toward one side of the track, a
frame depending from the carriage and car-

rying a pivotally-supported upright cylinder,

a piston-rod working in this cylinder and piv-

otally connected to the bottom of the ladle, a
valve and fluid-conducting pipes mounted on
the carriage, and flexible connections be-

tween these pipes and the cylinder.

Tn testimony that I claim the foregoing as
my invention [ affix my signature, 1n pres-

ence of two subscribing witnesses, this 30th

day of November, A. D. 1904.

_ LESLIE E. HOWARD.
Witnesses: - -
HENRY SAEHTLEBEN,

Rosert N. HEYDEN.

er end of

{°
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