(No Model.) : '$ Sheets—Sheet 1.

J..ILLINGWORTH.
INGOT FORMING APPARATUS.

No. 382,427, ‘Patented May 8, 1888.
£

77T “ ,f //////’//77

A % o Jolvre 1, Lh/naworih
By QMW ATT'YS.




(No Model.) : o 3 Sheets—Sheet 2.
J. ILLINGWORTH. , ‘
INGOT FORMING APPARATUS.

No. 382,427, ~ Patented May 8, 1888.

S
f;—;§

S

o e

——
AN

HUHRNARNY

AN

%

, u,luw ’1’)« Ll
H 2
|l i i

(R

E
+*

N

\
\
\
-
\

=TT T T
=t A T = gy - 7 iy
= - T - T == == =
=T = T _— | | e =

= == = =~ =

§§
3
J]j
\Sﬁ
~)

' Shciman
A K Sonteean e J@hn l anqwor’biv

BY S~wseevE>  ATTYS.

N. FETERS, Photo-Lithographer, Washington, D. C.




(No Model,) 3 Sheets—Sheet 3.

J. ILLINGWORTH.
INGOT FORMING APPARATUS. :

No. 382,427, Patented May 8, 1888,

‘ il i |
])j" A : /1‘ qllﬂ / i :’ll‘
A ity
\\kg \ ”I{' '} 4
\ N . 9
N &\l { ;”l Iy' I N o Ug ,
X \ ‘ ’lull m "'JI \ [“’
N/ J I T,
l fjp ]

INERINNN

—__

2=
ANRNNIN

R | ' \
| "" Y ///\\&\é I’, ":’II ] {txﬂ,ﬂ,y’ \ P\ \ N
’lf | AN [ 1 ”A’ ¥ \ d /
y TNNA | o AR ) ]
Ly Lg'| /l e ’yl | "l’u’h
’III' 0 ] } ”%a ! \ / )
WY - N A \ NNEAH
) ."'Jw AN ,,H,/,,"‘ ""[,l' hy / | |‘!} |
h "lll 5 L4 o ) y ' ’H! ‘IH
yy I L DN Wit | r= ! ;i. A\ : I ||}‘ !l '
- 3 JITE \ X
Y A : 'lul Al IS
ﬂ‘ 'f’n'}' b ?X? P
Vol FEEIN\\"/1 l,}‘ ‘ﬁ
1"/,;”1"', L ,g/ ) V”[
) A’;,Is;;"“ / / k’}”} 11" ul
wWHITENA]
i {I];{‘JI /& / ‘/IV, “,_'/,
=
= = NE T
| g \ el M
o——. = 1= =

Illl

*#
Q
7%
N J'
y
l, "u’, l’

| IHI ;I'
) "Il’ﬂ;’
)
/

A

I
/

W
'!,,,1 !

)
j
I
!

A Fttrs e Jobury IWersworth,
| BY Svuce N ATTYS.

N. PETERS, Photo-Lithographer. Washingtan, D. C.




Lol

I5

Hel

25

30

35

40

45

50

UNITED STATES

PATENT OFFICE.

JOHN ILLINGWORTH, OF NEW-ARK, NEW JERSEY. '

INGOT-FORMING APPARATUS.

SPECIFPICATION forming part of Lietters Patent No. 382,427, dated May 8, 1888.
Application filed January 4, 1888. Serial ‘No. 259,774, (No model.)

7o all whom it may concern:

Be it known that I, JouN ILLINGWORTH, a
citizen ofthe United States, residingat Newark,
in the county of Essex and State of New Jer-
sey, have invented certain new and useful Im-
provements in Ingot-Forming Apparatus; and
I do hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art to
which it appertains to make and use the same,
reference being had to the accompanying draw-
ings, and to letters of reference marked there-
on, which form a part of this specification.

This invention relates more particularly to
certain improvements in that class of appara-
tus for casting ingots illustrated by me in
pending applications, and particularly theone
illustrated in application numbered 241,163,
the object of this invention being primarily
to prevent piping in the process of casting
steel ingots,

The particular or more restricted objects of
the invention are to reduce the cost of cast-
ing, to carry on the process more conveniently
and effectively, and to reduce the cost of the
plant required for carrying on the process.

The invention consists in the improved ap-
paratus for easting ingots, and in the arrange-
ments and combinations of parts thereof, sub-
stantially as will be hereinafter deseribed and
claimed.

Referring to the accompanying drawings,
embraced in threesheets, in which Iike letters
of reference indicate corresponding parts in
each of the several figures, Figure 1, Sheet 1,
is an elevation of a ecentral frame-work,which
may be built in a “pit’’ of the steel-works,
which said frame-work is adapted to receive
mold-sections,and showing said mold-sections
in place therein. Fig. 2isa detail plan of the
mold-gections and parts of said frame. Fig.
3 is an elevation showing the side of said frame
and mold or portions thereof, and showing the
relation of certain breaking-off or severing
mechanism to the same.
a bolt adapted to be keyed to the mold to hold
cerlain sections thereof together, and Fig. 5
is a plan of a key which may be employed
with said bolt. TFig. 6, Sheet 2, is a central
vertical section of the apparatus, illustrating
the first step in the process of casting. Fig. 7
is a section illustrating a second step. Tig. 8,

Tig. 4 is a detail of

| Sheet 3, illustrates a third step; and Fig. 9, a

fourth step, and showing the ingot in a posi-
tion to engage the severing mechanism. Fig.
10 illnstrates the construction of a hydraulic

device for severing the lower part of theingot

from the body thereof in one of the final stages
of the process. ‘ .

Insaid drawings, ¢ ¢ indicate certain studs
arranged in the pit b, and which may form the

6o

four cornerg of an iron frame-work, and be

held in properrelation to one another by cross
bars or pieces ¢ ¢, in any suitable manner.” At
a point above the bottom of the pit the said
frame is provided with a suitable flocring, d,
the distance between the flooring and the bot-
tom of the pit being about two feet, or about
the length of the desired ingof. Said flooring
may be, and preferably is, of sufficient area to
allowaworkmanto stand thereon and to attend
to-certain operations in the process of casting.
Said flooring is perforated at about the center
or in line with the ingot being castithereover,
the perforation e being of about the dimen-
sions of the ingot in cross-section, bub suffi-
ciently larger to allow the ingot to pass read-
ily through the same without foreing, bub not
large enough to allow the mold-sections to pass
through the said flooring, the said flooring
thus serving as a stop for said mold-sections,
but not for the ingot.

In the frame-work above the flooring are
arranged suitable vertical guideways, f, or
tracks, in or between which mold-sectionsgg’
may slide downward in accordance with cer-
tain steps in the process hereinafter de-
scribed. Said gonideways terminate short of
the flooring d,to allow the lower maold-sections
to be stripped from the ingot belore thelatter
passes through to the chamber », a stripping-
gpace, 7/, being thus formed. Said guideways
are provided with holders ¢*, which may be
large set-screws provided with hand-wheels ¢,
said holders being adapted to preveunt the
downward movement of the mold-sections, so
that they will not fall by gravity when the
lower one of the seriesis removed. Said hold-
ers may be in a series to hold the mold-see-
tions at various points in the frame. Said

mold -sections are made in half-sections or
parts, about as indicated, and are adapted to
be separated from one another when the same
are being stripped from the ingot.

They are
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2

provided with ears &, having open slots, into
which bolts j, with wedge-like keys k, are in-
serted to hold the partstogether, substantially
as in the manner illustrated in Figs. 2, 3, 4,
and 5. Said mold-sections are bottomless, so
that when placed in a series one upon the
other, as indicated in Fig. 6, the chamber for
the cast metal will be a continuous one, ex-
tending through the series. The joints be-

tween the mold sections may or may not be

packed with clay or other suitable material.

I may employ in beginning the casting pro-
cess a plug or dummy for closing the lower
In subsequent op-
‘erations the ingots or ingot portion previously
cast serves as a dummy or hottom of the mold
for the next casting. . .
" The lowest of the mold-sections (marked ¢
which is used at the commencement of the
process is longer than those employed subse-
quently, as will be clearly apparent in Fig. 8,
for a purpose that will be clearly bronght out
in the description of the process. ‘

The top of the mold and the frame-work c¢
is abount onalevel with the flooring or yard m,
adjacent to the pit. An access to the top of
the mold is gained by meaus of suitable bridg-
ing or flooring, 7, which extends from said
flooring to and around said molds. Thus an
attendant is allowed to pour the molten metal
into the elevated end of the mold. Said floor-
ing may be covered with sheet-iron and soil,
whereby any molten metal falling from thela-
dle is prevented from dropping upon the men
at the lower end of the mold within the pit.

The sides of the mold are provided with a
longitudinal recess to receive the rails or
tracks f, although the said rails may be. re-
cessed to receive the mold or projection
thereon.

In operating with the mold sections and co-
operating mechanisms in accordance with the
process, I first hold. the mold-section ¢’ by
means of set-serews or holders g% as in Fig. 6,

80 that the open upper end thereof will be

about on a level with or alittleabove the floor-
ing 1. The bottom of the mold is suitably
plugged, as at ¢*. - The said mold-seetion is
partly filled with metal to an extent equal to
or about equal to the length of the desired
final ingot or ingot-section or part that is
-equal to the length of the mold g, the upper
part of the mold-section chamber remaining
empty to an extent equal to the thickness of
the flooring d. The mold-section g is then
allowed to lower to_the position illustrated in
Fig. 7 by removing the holding mechanism
from engagement therewith untilroomisgiven
for a second mold-section abovethe first, when
the lower section is stopped in its gravitation
by the second lower holder, ¢% (shown in Figs.
1, 3, and 6,) and a second mold-section is in-
serted in the spacethus provided. Thelower
part of the second mold-section and the cham-
ber remaining in the first is then filled with a
second pouring of metal, which makes a con-
tact with the first easting, now partly solid,

382,427

so that as the first said casting continues to
solidify the upper liquid metal is drawn into
the chamber or ‘‘ pipe’’ that would otherwise
have been formed, and the ingot or the series

of ingot parts are made solid at and near the-

joining. The holding devicesare again with-
drawn from the mold and the series is allowed
to gravitate again until stopped by the floor-
ing or stop d, as in Fig. 8§ (if the series is to
consist of three mold-sections,) and a third
mold-section is placed at the top to receive
the molten metal. By thistime the metal first
cast is solid, or sufficiently so to allow the first
mold-section to be stripped from the ingot.
The attendant then removes the keys % and
bolts j from the ears %, and the parts of the
lowest mold - sections are removed from the
ingot, the ingot then being free to pass through
the perforation e in the flooring to the cham-
ber » beneath, as in Fig. 9. After the ingot
is free of the flooring or fulerumal bearing and
the surrounding mold,the plug ¢*~—which may
be separated from the ingot by asbestus or
clay—may drop away from the ingot, or the

said plug may remain connected with the in- -

got-and be removed subsequently in any suoit-
able or ordinary manner. Before removing
the said lowest mold section the upper sec-
tions are secured in place by the holders ¢,
as will be understood. The upper part of
the second mold and lower part of the third
mold having been filled with molten metal,
and the first casting bared, the holders are
again withdrawn and the series of sections
with the series of castings therein again gravi-
tate until again stopped by the fiooring d,
the bared portion of the ingot now projecting
into the chamber n. - WhileI prefer the use of
the long mold ¢', to -enable me to bring the
joint formed when the flow of metal is stopped
below the flooring, such mold may be dispensed
with and all the molds be of a given length.
In that case the ingot may be severed from
the body-casting at any point therein. The
joint is not or need not be of such a nature as
to vitiate the ingot. However, in practice, I
prefer that the joint be brought at; or approxi-
mately at, the fulerumal bearings of the floor-
ing or stop d. The bared portion is then
severed by means of a hydraulic device, o,
(shown in Figs. 3, 6, and 7,) which has been
shown and claimed specifically in a prior pend-
ing application, No. 245,992; but the severing
operation can be carried on by any process or
mechanism, though that shown is preferred.
Such preferred mechanism consists of a piston,
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o', having arms o* ¢, which engage opposite -

sides of the ingof, and a sunitable hydraulic
cylinder, 0% to give reciprocating movement
to the piston and the ingot connected there-
with, so that the latter is broken off at the
flooring d. Said flooring serves or may serve
as a fulerum or holder for giving the ingot
firmness to.resist the said motion, so that the
upper parts of the casting may not be affected.
The joint in the ingot-—should one be formed
between the first casting and the second one—
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is brought to the under side of the flooring by
making the second casting in the operation
above described project into the first mold,
so that said joint is brought or formed below
the bottom of the second mold section, as W111
be evident.  Thus when the first section, g,
is stripped from the ingot, the joint will be
allowed to pass through the perforation e, and
when the lowering is stopped by the second
mold-section engaging the flooring the said
joint will lie on a line with the under side of
the flooring d, where it serves to make more
easy the operation of severing. Because the
mefal introduced into the mold-sections at a
pouring is about equal to the capacity of the
smaller mold-sections, and because the metal
of the subsequent pourings passes into the
chambers formed in the lower mold-sections,
a chamber equal to the thickness of the floor-
ing is formed in each repetition of casting.
The operation above deseribed of allowing
the mold-sections to lower with the ingot there-
in, introducing an upper mold-section and
stripping the ingot of the lower mold-section,
and then allowing the bared ingot to drop

through the perforablon e into the chamber n,-

and there be broken off or severed into parts,
may be repeated until all the metal of a

“‘*heat’ is consumed.

The long mold-section, ¢', is not, or at least
may not, be used again in the continuous op-

_erations, the smaller.mold sections, g, being

all of uniform size, and. alone used after the
long section is stupped from the casting. The
mold-sections may be arranged between the
tracks or ways by means of a crane, or by
bhand-power alone. ‘

By the automatie lowering of the ingot and
mold sections by their own gravity the use of
means for lowering—such as the elevator de-
seribed in my prior application—is avoided,
and not only is the cost of the plant reduced
materially, but I accomplish the results with
greater facility, gaining much time which
would otherwise be lost in manipulating the
elevator, inasmuch as the metal hardens with
greater rapidity.

Having thus described the invention,what I
claim as new is—

1. In aningot 'tppmatus the combmatlon
with a frame-work having stripping-spaces #’
and a severing chamber, of a series of mold-
seetions, and holders adapted to be withdrawn
from- said sections to. allow said sections to
gravitate, and means for severing the ingot,
said parts being arranged and combined sub
stantially as set, forth.

2. The combination, with a series of ingni-
mold sections arranged vertically in line and
adapted tobe stripped from the ingot, of astop,
d, for limiting the downward movement of the

mold without limiting the movement of the
ingot, and means for severing the stripped in-
got, substantially as set forth.

3. In aningot apparatus, the combination,
with a frame having suitable ways, f, and an
apertured stop or flooring, d, of a series of
molds and means for severing the ingot, sub-
stantially as and for the purposes set forth.

4. In an ingot apparatus, the combination,
with a suitable frame having suitable ways, f,
a ful¢rum, and a mold-stop adapted to serve
as a holder or bearing in severing the ingot
and for limiting the downward progress of the
mold, of said mold and means for severing
the 1n<rot substantially as set forth.

5. In comblnatlon in an ingot apparatus, a
frame having holders for pwventmg down-
ward movement, and a stripping-space, a stop,
and means for severing said lower portion,
substantially as set forth.

6. The combination, with a series of ingot-
mold sections formed in part sections or halves,
of a holder to retain certain upper sections of
said series in au elevated position, while cer-
tain lower sections of said series are being

stripped, and means for severing the bared
portion of the-ingot from the body portion,
substantially as s.et forth.

7. In combination, a frame having a strip-
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ping-space and a severing-chamber below

said stripping - space, suitable ways, f, for
mold-sections, holders ¢*, perforated flooring
d, and severing means, substantially as set
forth.

8. In combination, a frame, suitable ways,
1, set-serews ¢*; and a perforated flooring serv-
ing as a stop for limiting the gravitation of
the mold-sections and as a passage for the in-
got, and means for severing the ingot, sub-
stantially as and for the purposes set forth.

9. In an ingot-mold, the combination of a
series of short mold-gections, a long mold-sec-
tion, and a frame having a flooring adapted to
allow the downward progress of the ingot but
not the said mold-sections, substantially as set
forth.

10. In an ingot apparatus .in combination,
a frame having holders, a series of mold-sec-
tions adapted To be stripped from the casting
and free to drop automatically into a strip-
ping-space into engagement with a flooring or
stop, and means for severing the stripped por-
tion of the ingot, substantially as set forth,

In testlmony that Iclaim the foregoing Thave
hereunto set my hand this 94th day of Decem-
ber, 1887

JOHN ILLINGWORTH.

Witnesses:
CHARLES H. PELL,
OscArR A, MICHEL.
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