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STATES

ADOLPIUS J. LUSTIG, OF NEWARK, NEW JERSEY,

FIFTHS TO ISAAC LEHMAN,
NEW YORK, N. Y.

ASSIGNOR OF TWO-

OF SAME PLACE, AND LOUIS KAHN, OF

MEANS FOR CASTHNG E.NGOTs?'.

SPEOIFICATION formmg part of Lett.ers Patent No. 672,447, dated Aprll 23 1901
Apl}lmatwn ﬁled November 28 1890, Serial No. 738,681, (No model.)

Yo all whom 6 may concer:

Be it known that I, ADoLPHUS J. LUSTIG a
¢itizen of the United State , residing at New-

arlk, in the county of Essex and St;ﬂ,te' of New

Jersey, have invented certain new and useful

Improvements in Means for Casting Ingots;
and I do hereby declare the fnllowmﬂ to be a;
full, elear, and exact description of The inven-
mon, such as will enable others skilled in the
art to which it appertains to mmake and use
the same, reference being had to the accom-
panying dr rHVlﬂﬂ"h, and to letters of reference

marked thereon, which form a pm‘b of this
&peclﬁedtlon |

This invention reldteb t0 1mp1‘ovements in
supports for molds for casting steel ingots:

and the invention has for its primary ob}eets
to secure a more perfect exclusion of atmos-
~ pheric oxygen from the molten steel in the
operation of casting ingots, and thus prevent
decarbonization dlld oxidation, and to secure

 many other ddmmmwes and 1=esulls all -of
whlch will be her elndttw more fully set forth.

. consbrucetion of -

- My present invention therefore consists in | The said support b is made of cast-iron or

‘the novel construction of mold-support and | other porous metal and is preferably made

parts econneched the:ewlth a8 Wlll be helem-'

aftrer fully set forth. -- | S
My invention consists, fur rhermore in t:he'

several nc)vel ArTrany (Jmentb and coulbllmtdonb |

of the various parts as well as the details of
such parts, all of which will

~ bedeseribed morein detail ; in the accompany-

ing specification and then finally embodied
~1n the clauses of the (,l,;um which form a pm‘ -
of this invention, - | |

The invention is (,ledlly 1llusmﬂted in tne_

: :t(,(,,mnpd,n} ing drawings, in which—

40

_- -I"l.‘;.{b
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Figure 118 a central vertical section {Jt the

,mold- support and parts eonnected therewith
with the mold in position thereon, said mold
~ being Jepwsented partly in Vel‘tlf_‘dl section
- and partly in elevation.

Fig. 2 18 a horizon-
tal 59@{1011 taken on. lme 2 2 in said F‘w 1.
4, 5, and 6-are similar bebtl()ﬂb ta,keu
eapecmvelv on lines 3 3, 44,55
said Fig. 1; and Fig. '

- t1on of t;he moid- 5uppmbz, said section being

: taken in line 7.7
tral vertical section Ot-d group of molds and

in Hig. 5. Fig. 8.is a cen-

iy

_.:md O 6.1n
71is a ver t.ical CroOSS-8SeC-

1

1oose m d.t.erml ad—

8 mold-'-s'uppm*t therefor etﬁbddyihg the pri.li-

ciples of my present invention. Iig. 9 is a
plan or top view of the several pfmbs illus-

trated in said Fig. 8, and Fig. 10 is a detail
Cross-section tdlz:en on line 10 10 in sald. ifig. 9.

Similar letters of reference ave employed in
ail of the said above-desecr ibed views to-indi-
cate corresponding parts.

In the said drawings, in Figs. 1 t0 7 incin-
sive, @ indicates the hdbe or fmmdd‘non Lhe
same consisting, essentially, of a base- ,pl(zte a’
and the upwardly-extending and surround-

ing sides ¢, thus forming a box-like base or-

foundation. 'thendirw from the inner sur-
faces of the sides a?, preferably formed in-

tegral with said sides and with the inner sur-
fcme of -the base-plate @', are any desirable

number of Imvtudly—extendmgr supporting-

ribs a®, which are formed with the inclined.

edges a,‘i which form a support for the mold-
support b at the same time serving to prop-

| erly and centrally support said mold -sSup-

port in the said box-like base or foundation.

inthe-manner of a truncated pyramid of four

1 sides, its downwardly-tapering sides b’ rest-
ing
tl‘:tt@d whereby the surrounding open spaces
a’ are o for med, as clearly lllumr{tted in Kigs.
6 and 7, the Sdld spaces being filled w1th a
such as pumice-stone, as- -
bestos, or other material of a like character—
‘which is a good conductor of heat.
1 into and extendmn‘ through one or more OE-
‘the said sides a? of the box-llke foundation a
are suitable gas-pipes or other conveying-
ducts ¢f for the purposes to be hereinafter
-more fully set forth.. |
b.is provided with a central duct or chamber

9a

on said ribs a® substantially as illus-

Leadmﬂ'

The said mold-support

b*, extending upwmdly from the bottom of
the su pport. t0 a point near the top thereof,

and is also provided with any suitable num-

ber of duets b, which radiate from the upper

55
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portion of mld central duct.or chamber 6* to

the sides of. the support b,.as illustrated in
Figs. L and 6.

of any gas from said duets b* into the open
 spaces a’, where b__uuh,d ucts terminate directly

|||||
.

95
- T'o permit Gi the free passage =




A,
=

in front of the inclined edges of the ribs a?, |
the latter are cut away to form suitable pas-

“sage-ways a8, as clearly illustrated; but of

course it will be fully understood that the
said duects 0* may be arranged in any other
desirable manner so as not to terminate di-
rectly in front of said ribs. The upper sur-

- face of the said mold-support b is preferably

10

provided with raised portions 6% of any de-
sirabie configuration and the channels b* at
the upper part of the support, as and for the
purpose to be hereinafter fully set forth.

o Restmtrdlrectly upon the uppersurfaceof this
| bupport b is a cast-iron plate ¢, provided with

- sion or recess ¢,

20

~rated plate d’ on the top thereof.

30
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a square or 0the1 suitably - shaped depres-
in which are placed a plate
¢, of metal, (Llld a plate c3, of a refractory ma-

tenal as ﬂ‘ld,phlbe or obher like material, for
receiving the stream of molten metal when_-

first poured into the mold d through a perfo-
T'he said
mold d rests centrally upon said plate ¢, being
retained in its proper position upon the plate
by a suitable keeper-plate e, which consists,

‘preferably, of four pieces, as shown in thesev- _

eral figures of thedrawings,resting upon those
por tions of the plate ¢ between the outer sur-
rounding surface of the sides of the mold and
the inner surrounding surfaces of the apper
portions of the sides a of the box-like founda-

tion @, and each portion of the Sdld keeper-
plate_e having rings or handles, as ¢', for the

removal of said' parbs of the keeper-plate’
when desired. Surrounding the outer and

lower portion of the mold d and resting upon

~ the keeper-plate e is an open frame f, form-

4.0

45

ing a receptacle plowded with perforations |

or holes f?in its sides f', which surround the

lower portion of the_mold , sald vessel-shaped
frame being for the -recepuion of a carbona-

ceous material 73, such as tallow or any other
suitable material.
of any well-known form and construction, is
preferably recessed in its several sides, as at
d?, and has secured in said recesses suitable

~ steelplates d’,which aresecured in position by

50

55

means of bolts d4, screwed into the mold and
passing through slots @ in said plates d° to al-
low of the expansion and contraction of said
platesas the mold d becomes heated or cooled.

These several parts having been properly

placed in their respective posmon.s, as de-
scribed, and asshownin Figs. 1to 7, 1nclusive,

h}TdIOGdIDOH or hydrogen gas 1s Slowly ad- ,
mitted through the pipe or pipes a into the
loose matelml a® surrounding the sides and
‘the bottom of the mold-su pport b, as ¢learly

~ indicated in the figures of the drawings, there-

0o

by completely filling the surrounding spaces

a® between the inner walls of the base or
foundation a and the sides and bottom of
the mold-support b.

around the outside of the plate ¢, this loss of

gas is trifling, since the keeper plate e, espe-

cully when expanded by the heat fmm the

The mold‘d, which may be
of the mold d.

ducing imperfect ingots..
above - described COﬂb[PULtIOH and arrange-

While some of the gas
“immediately upon its introduction will pass

672,447

further escape of gas. The greater portion of
oas will thus be collected in the spaces which
surround the mold -support, from which it
passes directly into the central duet or cham-
ber and into the radiating duetsinsaid mold-

| support b, permeating the pores thereof and
expelling all atmospheri¢c air from the box-

like foundation ¢ and the mold-support 6 and

other parts connected therewith, as will be

clearly evident. At the same time some of
the gas will pass from the spaces a’® into the
orooves b, whereitiscollected and from which
spaces the gas passes through the porous

70

75

30

metal plate ¢ when the latter becomes thor-

oughly heated in the mannerandfor the pur-
poses to be presently set forth. I now pro-
ceed to cast the molten metal into the top ot
the ingot-mold d through the perforation or

opening in the plate d’ on the top thereof in

the usual manner, the plate d’ preventing the
atmospheric air from coming in contact with
the molten metal, and hence preventing oxi-
dation. The heat from the metal is soon
transmitted to the plate ¢ and the channeled
upper portion of the support b, and I then

turn on a stronger supply of hydroc&lbon gas

or hydrogen gas into the box-like foundation

a. At the same tiine the carbonaceous ma-

terial /3 in the frame f begins to melt and
flows .through the perforations or holes 7~ iun
the sides f', and the hydrogen gas or hydro-
carbon gas therefrom and that from the box-

like foundation g is drawn orotherwise forced

through the pores of the metal top of the
supportb,lodging in the channels 6* and pass-

ing Lhrouu*h the pores of the plate ¢ into the

metdl in bhe mold d. The carbonaceous gas

from the tallow in the frame f also passes

sl

95
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through the poresin the sides of the-mold and

gen through the erevices of the surrounding
keeper- plate and the plate ¢ into the bottom
In this. manner the metal 1n
the mold is prevented from being decarbon-

ized, and any oxid that may have formed in

the process of pouring is deoxidized and all
oxygen is driven off with the superfluous gas.
"Thus the metal is held in a proper condmon.
| free from oxids, which tend to reduce the

value of the metal and are the cause of pro-

ment of the several parts and by this process
I reduce the generation of carbonaceous gas

in the seeond stage of the cooling, when the
outer parts of the in oot are hardened and the

center parts are stlll liquid, and thus there

will be no forming of blow-holes within the

By meang of the

;'_hllb up the surr ounding crevices, thereby pre- N
venting any influx of the atmospheric oxy-

II0

115'

120
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ingot, due to the introduction of a greater

qua,nmy of gas than the metal can dbelb

and, furthermore, the piping of the 1110*013 C

al:nost If not entirely, overcomae.

In FIU‘S 8, 9, and 10 I have lllllbt;l.dt'&d my

mventmn as dpphed toa group of molds which
are used with a mold-support and a stand-

“molten metcxl in the mold, will prevent .;my | plpe, a8 fe, in the process of tht is commonly |




 termed ”bottom castmw &

1O

I5

* Lhallnelb b® for the reception of clay or tile
KKach conduetor is

20

25

672,447

In the construc- |
tion illustrated more espeelally in BFig. 8§ 1
haveillustrated one form of base- -plate 01*foun-
dation ¢ which may be circular in ontline,
but may be of any other suitable configura-
tion, as will be ¢learly understood. ’I‘hi::.lmse-

-plam or foundation has the upwardly extend-

ing and surrounding sides ¢! formed with an
inter nal annular Step or shoulder a'! and tho
chamber g™ for the reception of the loose ma-
terial o, hereinabove mentioned. Leading
into this echamber are one or more
gas-conveying duects a for supplying the said
ehamber- al Wlth the hydrocarbon ¢
hydrogen gas, as will be clearly unde,r.shnml
Placed upon the shoulder or step a!! of this
base-plate or fou ndation a”is a mold-support
b° which is provided with suitably-disposed

pipes or conductors A.
preferably mnade 1eetcmﬂ'ula,r 1n cross-section,

s0 as 10 be readily fitted into the said chan- |
nels 0% being provided with a central duet '
and each conduotor h having a projection h?

at one end and a recessed portion A% at the

‘other end, whereby several conductors  can

. be opemtwely connected, so as to form a con-

30

veying-duet from the centml conductor di-

rectly beneath the stand-pipe to the end con-.

ductor 2 directly beneath the mold d.  Each

end conductor has . an outlet 28 to establish |

- communieation with the bottom of the mold d,

. stand-pipe. 7.
~ably covered W1bh alayer of carbonaceous ma-
terial /%, such as asphaltum or the like, and

and the central conductor L has an inlet ho,

which communicates with the interior of the
‘The econductors h are prefer-

- directly beuedth the conductors A is lefb 4

~directly contiguous to the said conductors h,
‘which are for- the purpose of carrying off any
~undue supply of gas, that might tend to force

the conductors A fmm their proper positions
in the channels b®in the mold-sapport:b°.  Ar-

‘ranged directly above the said conductors J-

~may be the receptacles f4, provided with a
 base f°, sides f°, and perforations or ho]esf

- 55

. through the pores of Lhe metal into the sev-
eral molds on the mold-support.
- molten metal is poured through the perfo-
- rated plate or cover v upon lhetunuel shaped

- 6o

_— 'me}, be mdde integral with the top of said
_pipe 17, if desired, the molten mass readily.
'_-'p;tbaes through Lhe hollow conductors 1 and
into the lower porbmnb of the several molds
, d, placed upon. the mold-support, the molds

_ire Ebbmenb from the hydroembon ,..,-:Lb pdbsnw‘.{

in said base f%, said receptacles f* being for
the reception of a carbonaceous oompound of |
“asphaltum and td,llow or other suitable mate-.
- rial for the purpose of flowing over said con-
~ ductors h and through the ducts bs into the

space b7, where this h)droccu'bon compound
Vold,mhzes so that the gas produced is foreced

When the

receiving portion ¢’ of the st.;md-plpe?, which

bewmmﬂ' readily filled and subjected to a

e pipes or

gas or
plate 7%, having a small opening

support for conducting a

S

throuﬂ'h the pores of the supportmmpla,te s,

In thls mannerany oxid that may have formed

in the process of pouring is deoxidized and
metal free from oxids is the result. Further-
more, the arrangement of the asphaltnm lay-
ers It upon the conductors # prevents any ad-

‘mission of the atmospheric oxygen through

the pores of said conductors and into and be-

‘tween the crevices between any two of such

conductors, thereby avoiding any deleterious

effect upou t,he molten meml ﬂowmw through
As an extra pleca.lmon I

said conductors.
th@ placed u poun the funnel-shaped portion
v of the stand-pipe 2 a pmfomted cover or

wherebyI
greatly Ieduee the pouring - opemn and

pheric oxygen into the stand-pipe, which
might otherwise oxidize the metal.

the same as that described in connection with
the construction of the mold-support and its

parts connected therewith, asillustrated and

deseribed in connection wwh sald Higs. 1to7,

‘inclusive, and bhelefme need not be further'

described.

Tam fully aware that chantres may be. ma,de'

in several darrangements d:lld combinations of
the various parts without departing from the
scope of my present invention.

1. The eombmdmon Wibh an muot mold of

| ‘a supporting-plate on which said mold is &.up
space 0%, with which are in communication |

¢ertain upwmdly extending duets or holes b%

ported, a support on which said supporting-

In all
-oth_er respects the process of deoxidation is

FA®.

75

80

thereby prevent the admission of the d,bmoa- .

9o

95 .

Hence I do.
not limit my invention to the exact arrauge-
ments and combinations of the various parts,
' nor do I confine myself to the exact details of
the construction of such parts. |
- Having thus descrlbed ny mvenuou wlmt
T eclaim is— -

[00 .

‘105

plate rests, and means connected with said

supporting-plate, blleBd,IlLI Lll_} as ctud for the

purposes set forth.
2. The combination, Wlbh an mu*ot mold of'
a mold-support, wublstm

chambered base, means. fO'I conduecting
ducing-gas into the same, and meaus within
said base for the support of a mold thereon,

and for retaining said gas in said base whlle

gas -beneath said -
110

, essentially, of a
a4 re-

r15

the mold is bblll cold, but permit it to pass -

‘through said suppor t,mu means when heated
by the molten metal in the inold, substan-

tlally as and for the purposes set fc-f'lzh
3. The combination with an ingot-mold, of
2 mold-support, consisting esbentully of 2

chambered base, meauns fm conducting a re-
ducing-gasiutothe same, a means wmhm said
‘base fur‘ the

~support of a mold thercon, and
for retaining said gas in said base while the

said bllpDOl'Dlll‘J means when heated by Dhe

molten metal in the mold, and a 1ecepmele

constructed to contain & &ubonaveom mate-
rial, apon said supporting means within said

:.b&be-plate or-foundation Subbmmmlly S a.ud.
for the purposes set for th.

4, f'hb combination mbh an mfrob umld of

120

r2¢

“mold is still wld bun permit it to pass Lhrouu*h- __
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a mold-support, consisting, essentially, of a
chambered base, means for conducting a re-
ducing-gas into the same, a means within said

base for the support of a mold thereon, and

for retaining said gas in said base while the
mold is still cold, but permit it to passthrough
said supporting means when heated by the
moltent metal in the mold, and a frame-like
receptacle having perforations and consiruct-
ed to contain a carbonaceous material, ar-
ranged upon said supporting means within
said base-plate or foundation, substantially
as and for the purposes set forth. |

5. The combination with an ingot-mold, of
a mold-support, cousisting, essentially, of a

‘chambered base, having internal supporting-

ribs, a loose material, which 18" a non-con-

‘ductor of heat, in said base, means for con-
duecting a reducing-gas into the same, a mold-

support on said ribs, for supporting the mold

and for retaining said gas in said base while
the mold is still cold, but permit it to pass
through. said support when heated by the

molten metal in the mold, substantially as
and for the purposes set forth. |
6. The combination with an ingot-mold, of

a mold-support consisting, essentially, of a

chambered base, having internal supporting-
ribs, a loose material, which is a non-con-
ductor of heat, in said base, means for con-

‘duecting a reducing-gas into the same, a

- mold-support on said ribs, for supporting the

- 35

40

mold and retaining said gas in said base while
the mold is still cold, but permit it to pass
through said support when heated by the

molten metal in the mold, and a receptacle,
- constructed to contain a carbonaceous mate-
~ rial, upon said mold-suppert, substantially |

as and for the purposes set forth. i
7. The combination with'an ingot-mold, of
a mold-support, consisting, essentially, of a

chambered base, having internal supporting-

45

50

55

6o

ribs, a loose material, which is a non-con-

ductor of heat, in said base, means for con-

ducting a reducing-gas into the same, a mold-

support on said ribs, supporting the mold and .

retaining said gas in said base while the mold

is still cold, but permit it to pass through said

support when heated by the molten metal in

the mold, and a frame-like receptacle having

perforations and constructed to contain a
carbonaceous material, arranged upon said

mold-support, substantially as and for the

purposes set forth. -

8. The combination with an ingot-mold, of
a mold-support, consisting, essentially, of a
chambered base, having internal supporting-

ribs, a loose material, which is a non-con- |
ductor of heat, in said base, means for con-
ducting a reducing-gas into the same, a mold- |
‘support on said ribs, having gas passages or |

duets, a supporting-plate ¢ thereon, having

05

a cenvral depression, and a plate therein made
of a refractory material, all arranged for the
support of an ingot-mold and for retaining

the gas in said base while the mold is still

- cold, but permit it to pass through said sup-

| ports when heated by the molten metal, sub-
stantially as and for the purposes set forth.

9. The combination with an ingot-mold, of
a mold-support, consisting, essentially, of a
chambered base, having internal supporting-
ribs, a loose material, which is a non-conduec-
tor of heat, in said base, means for conduct-
ing a reducing-gas into the same, a mold-
support on said ribs, having gas passages or
duects, a supporting-plate ¢ thereon, having a
central depression, and a plate therein made
of a refractory material, all arranged for the
support of an ingot-mold and for retaining
the gas in said base while the mold is still
cold, but permit it to pass through said sup-
ports when heated by the molten metal, and
a receptacle, constructed to contain a car-
bonaceous material, upon said mold-support,

forth. - -

substantially as and for the purposes set.

'ZO

75
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10. The combination with an ingot-mold, of -

chambered base, having internal supporting-
ribs, a loose material, which is a non-conduec-
tor of heat in said base-plate or foundation,
means for conducting a reducing-gas into the

same, a mold-support on said ribs, having,

gas passages or ducts, a supporting-plate ¢
thereon, having a central depression, and a

a mold-support, consisting, essentially, of a

9o

95

plate therein made of a refractory material,

all arranged for the support of an ingot-mold
and for retaining the gasin said base while the
mold-is still cold, but permit it to pass through
‘said supports when heated by the molten
‘metal, and a frame-like receptacle having
perforations and constructed to contain a car-
bonaceous material, arranged upon said mold-

poses set forth.

a mold-support, consisting, of a chambered

support, substantially as and for the pur-

11. The combinaticin,with em ingot-mold,of

100

105

base, adapted to receive and retain a reduc-

support, and means connected with said mold-
support for conducting said gas into sald
‘mold -support, substantially as and for the
‘purposes set forth. | -

ing-gas, means connected therewith for the.
support of the mold thereon, a centrally-ar-
‘ranged plate of a refractory material in said

IIO

15

¢ 12. The combinatioﬁ_,wibhaning'otl-mdld, of

a chambered base @, having internal ribs, of

a support b on said ribs, a supporting-plate ¢ .

on said support b, and a keeper plate or plates

surrounding said mold, and means for con-
ducting a gas into said base or foundation,

I20

substantially as and for the purposes set

forth. L | L
- 18. The combination,withaningot-mold, of

a support b on said ribs, a supporting-plate ¢
on said support b, a keeper plate or plates
surrounding said mold, and a receptacle, con-
structed to contain a carbonaceous matter,

a chambered base a, having internal ribs, of

130

upon said support b, and means for conduct-
ing a gas into said base or foundation, sub-

stantially as and for the purposes set forth.
| 14, The combination,with an ingot-mold,of
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a chambered base ¢ having internal ribs, of

~a support b on said ribs, a supporting-plate ¢

10

on sald support b, a keeper plate or plates
surrounding said mold, and a frame-like re-
ceptacle having perforations and constructed
to contain a carbonaceous material, arranged
uponsaid support b, and means for conduct-
ing & gas into said base or foundation, sub-
stantially as and for the purposes set forth.
15. A support for an ingot-mold, compris-
ing a base having a cavity and a mold-sup-
port therein, arranged and constructed to
close said base at or near the top, but provid-
ing a surrounding space in said base for a
reducing-gas, a loose material, which is a

- non-conductor of heat, in said space, and

20

means for conducting the gas into said space
and beneath the mold-support, substantially
as and for the purposes set forth.

16. A support for an ingot-mold, compris- |

Ing a base having a cavity, a mold-support
therein, arranged and constructed to close

- sald base at or near the top, but providing a

25

30
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surrounding space in said base for a reduc-
ing-gas, gas-passages in said mold-support, a
loose material, which is a non-conductor of
heat, in said space, and means for conducting
the gas into said space and beneath the mold-
support, and a keeper plate or plates thereon
for retaining the mold in position, substan-
tially as and for the purposes set forth.

17. A support for an ingot-mold, compris-
ing a base having a cavity, a mold-support
therein, arranged and constructed to close
said base at or near the top, but providing a

‘-.ﬁ
O

surrounding space in said base for a reduc-
Ing-gas, gas-passages in said mold-support, a
plate ¢ having a central depression, a plate
therein made of a refractory material, and a
keeper piate or plates thereon for retaining
the mold in position, and means connected
with said mold-support for conducting said
gas into said mold-support, substantially as
and for the purposes set forth.

18. The combination,with aningot-mold,of
a plate on which said mold is supported, said
plate having a depression, and a plate of a
refractory material in said depression, a sup-
port on which said mold -supporting plate
rests, and means connected with said sup-
port for conducting a gas beneath said plates,
substantially as and for the purposes set
forth.

19. Thecombination,with aningot-mnold,of
a supporting-plate on which said mold is sup-
ported, and a plate of a refractory material
on sald supporting-plate, a mold-support
on which said supporting - plate rests, and

LB :

40
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means connected with said mold-support for

conducting a gas beneath said supporting-
plate, substantially as and for the purposes
set forth.

In testimony that I claim the invention set

forth above I have hereunto set my hand this_

27th day of November, 1399. |
ADOLPHUS J. LUSTIG.

Witnesses: |
IFREDK. C. FRAENTZEL,
GEO. D. RICHARDS.
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