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To all whom it 'mm/ CONCern:

et known that 1, Joux I Moxxor, a

I citizen of the United (ﬁ{ﬂf.{“w lt“ﬂdlﬂﬁ at \G‘W

10

is

20

bodics of unl 1Le h1gh- meltine 1011 -LeTTONS.L
1'his

30

rous mefals are in a condition which T°
super-

40

45

as in the methods of sundry other s
embodiments for which T have filed applica-

the other

Y orlz, m {l e county of New York and State
of New Y “ork, have iuvented certain new and
tsetul Tmprovements in Molds, ot which the
following is a sp CI;I(‘&UOH

T Ing mvention retutes to mgot nwld and
consicts In i built-tip moot mold hftnuﬁ a
metallic casing and a liner of dense homo-
oenized heat Conducm'e retractory matelml
m heat-conducting relationship to such cas
g ; all as more fu) Ly herﬂlmiter aot; mxth

-:U“ll ds Cl{ilﬂled
1 prior patent, No. QJS 710, I have de~_

In

seribed and c'launod 1 method - of producine

~ clad metals compr 1o ferrous metal bodies
having integrally, mtooenouslv and perma-
a unton which is, or

nently united therete ]W
1s eumw]ent to, a veld m nion, Coatmm or

metals such as copper, silver, gold, etc,

nethod rests upon the fact which I hav e dis-
covered that these unlike non-ferrous metals
which will form no penmnont union with
ferrous metals whew contacted therewith at
then cnmpamtn e.y low ordinary
temperatures, will o the other hand form
such a union 1f contacted therewith at o tems-
perature much above their melting point.
At this clevated temperature these non-fer-
have

termed, _101‘ lack of other name, a *
molten condition” in which fhev evinee not

only a hioh degree of aflinity, cheluml o1

pha "-’-';1(2..11 for iron or stec el, readily ¢ wetting ”
it 1 a way of which mcxr are 111&1]){113’@, at
lover temporatmoq but also for gases and
other materials as well a im other metals. -

In the method of lllC %tmed patent, as well

tions for Letters Patent, the fact of this in-
creased uﬂlmtv 1s utilized and the desired
trpes of union :«.ue
ol the metals, prefer 11)]*;' the non- Ienou , 11
a highly heated condition about or ufmmst

For Instance, in producing copper-
L'Lm steel, T aay take a steel hu}{f
heated econdition

its surface, as by dlp"’}lll

{l 'E {l("‘l

with :;umunolten

specific

roduced by cmunn‘ one

metal, the solid metal also bemn.
preferably heated hough not to the same de-

n a
and momentarily  contact

I

f

e T

L}."“tlllﬂ_ 3

' chnomﬂ film of copi

copper at a tempemtme of, zay, ,.)OO‘:‘ T

This contacting results in the for mation of a
er firmly pes manenﬂv
and autog "1"‘011311’ united to the steel by
union 1**111::*11 15, or 1s equivalent fo, a weld
union; and seainst this copper el surface
may now be cast copper, siiver, gold, ete., at

1 more convenient cnmw fom }emtme tf

form the main body of the coanm Or ¥
may apply the whole bedy of coating meuﬂ
in the supermolten condition to form the
complete clad billet at one operation. Tt i3
more particularly in this latter operation

v
N

{

f

foo -

that my new ingot niold is to be employed

though it is of course susceptible of use in
any other high temperature casting oper:

tiom. Howu*w taking this single- %tep coat-
Mg operation as h*plcaL 1t 13 obvious that
the lu]ﬂllemmlt% of an ingot mold ave {ry-
mg. 1t must be of 11f:utml 101’13(%013 ma-
terial to prevent confamination of the SUPer-
molten metal; it must have some mechs nical

strength to pre vent eroston by the pouring

or other manipulation of the very hot, very
fluid supermnlien metal; and it should De
readily heat-conduciive Since in practice 1t
is eminently desirable that the copper or
other superiolten metal be not maintained

SC

in contact with the 1ron’ In a supe rrnohen :

state any longer than is necessary to form
the union, a matter of a few seconds, as
longer contact would result in pezmeatmn of

the iron billet by copper and contamination

of the copper coating with jron. TFor this

reason. after foumtmn of the u nion 1t is de-

the temnperature be at once re-
cr degree. In the described

suqblc that {
duced to a suf

o0
e

g0

operation, ;1115 may e m part etfected by

having ihe steel core at a

quire the high temperature (conduetion of

heat in steel ‘being re]atwelv slow) vet the
heat will soon so ﬂ{ inward from the zone 3
contact of the two metals, reducing this zone
Pultlv also the de-

to a safer temperature.
sirable reduction of temperature in this zone

18 usually effected by outward conduction.

through the mass of - copper anc ‘the mgot
mold and the ski i cooling of such mold by
the atr. This latler result, however, with

bem as eluuent as I*: demml}]e and one o1

somewhat lower
tor mpet ratiire than the qupernmher" COPPETr SO
that though its surface will momentarily fLe-

100

the types of molds hither{o 11 use has not 105
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to devise a mold in which such cooling ac- | relationship to each other as well as 1n ,L:ﬁ

' tion can be better developed.

. Naturally the supermolten copper can \ not
5 well be cast into a naked steel mold, since

1t would tend to cohere to it as well as to the

billet to be clad and would also become con-

taminated with iron, nor can 1t advan-
tageously be cast into molds of the usual

10 refractory materials, such as clay and the

like, since these are ot efficiently heat con-
ductne' neither can they well be chilled
qud(;enl} Steel mclls lined with graphite
paste do better but not as well as 1s cLe,.,u.lble

15 since 1f the gr aphite be used 1n a pure con-

dition, 1t 1s “too so0”t to Twithstand erosive
action of the very fluid metal so that molds
requure relining after each billet, netther 1s
there any certainty ¢s to the exact size or
20 shape of the compound billet produced while
the heat conduction of graphite existing 1

cdiscrete particles, as results from 11%111111@ i

liner of such paste, is not as efficient as is
desirable; moreover the different rates of
-e\pnnamn of the hning and shell tend to
produce separation ¢f the two. Curaphrte
with a binder such as fire clay his better
mechanical strength and is more durable in
proportion to the amount of binder used ;
30 but the heat conduction diminishes more
than proportmlmtely Lo the amount of such
‘binder.
- To secure good 1 eat condnetwlty the
 texture of the mold r st be hard and dense

D
Q1

85 with the particles " the heat- conduct111¢

material in good Leat-conducting  contact,
which PIQCIUC].G*:: a1y porosity or any 5pac~
ing apart of such pavticles such as is nevit-
able with a clay birder.

40 In another invertion for whieh I have

“applied for Letters Patent, the application
bearing SHr. No. 400,343 L have devised a way
of ]vmclucmﬁ sonu_(l castings based upon the

. maintenance in the oot “mold during the
45 casting operation i a “substantial boah of
fased mineral wipir » liquid through which
the molien metal n.«:w be poured thereby
wiping it free of “ zisorbed ? and entrained
gases and moistur> and superficial oxid

50 while such wiping luver as it rises above the

cast metal also wipes free the wold wall of
such absorbed and en‘rained matters. Since
most of these mineray wiping substances are
corrosive of and wi'l flux earthy materials,

55 the ordinary refraccory mold linings are not

well suited for use therewith i the stated

process while with mctal molds the oxidation

- of the metal produ:s oxids which quickly
contaminate said wiping materials.

- 60 In the present invention, therefore, T have

devised an ingot moid bmtable for the de-

seribed and like opr.: 1[1011-- in which I com-

- bine with a metal cesing a linine of dense,
dmmogmmed carhon n heﬂt C(mductnw re-

G;wi fix}lihhlp with sach casing and hmmg 1ts.

2

state of good mechanical union to give th
substantial clegree of strength necessary tog:

‘the described purposes.

Homogenized carbon linings of the chal-

acter desired may be pr oduced in a number

of ways. Such cdense varieties of carbon as
gas carbon, graphite, ete., may be powdered

s

and oiven thé desired s Jmpe, either that-of 53

the mold liner or a scoment therect, such

as a slab adapted to assemble with other

slabs, with _the aid of a carbonaceous binder
."-—""“#*ﬂ-‘hh*'“‘““

L e gy .

such _aS_ molasses, tar, pitcli, et and_res.

I R .p--ﬂ-lu-

«charred.. The cohorant oy -thiTs obtained
1s then reimpregnated--xwith _carbonaceous-

material .and. ; eumuad and the treatment

Tepeated until the desir odl har dness, heat con-

ductivity and mechanical strength are im-
parted. "The higher the 1empcmtmf~ of the
carbonization, the better adapted is the
shaped article for the present purposes since
carbon shrinks and becomes denser at very
high temperatures with concomitant in-
crease in heal conductivity. The tempera-
ture of the electric furnace is well adapted
for this purpose. Islectrically heated and
condensed. corbon, such_ as the “synthetic

graphites mld sther forms of condensed car-

bon, 15 now - on the market and may well be
used for the present purposes, either after
a preliminary comminution, mmpregnation
and 1‘eb11f11*111m* to obtain de-ﬂred ‘*«h‘l‘](‘b‘ oY,

when m su 1t‘1b10 cshapes and sizes, ‘md of

suitable density, 1t may be directly emplm ed
as found 1n the market.  The *electrode
carbon” of the market may, for instanece,

be directly enployed when of goodl denwh' ,
‘and of proper shapes and sizes to allow
‘hgembhg@ to form a mwold hner, or when
it may be cut or shaped to such %h“lpe:& and -
sizes. However produced, the mold hner ov

liner caw*nenm are next assembled with a

—

metal casing, preferably steel. In this as-

semblage, the liner should be placed 1 as

ﬁ‘oud thermal connection with the CASING as

70 :

HI.

/
e

50

90

105

1190

yossible. Tfor this purpose, the homogenized

Luboa slabs or blocks may have an external -

coating of plumbago paste when fitted to the

SE‘CthIh of the mold -casing.
In the accompanying illustration T have
ShOWwI n, more o loss dma ammatically, cer-

taan forms of 11‘wot mold under f.]l“_*.pl. esent
invention.

~In osaid drawines: I’wme 1 shows a top
view and Fig. 2 a “central vertieal section of

one form of mold constructed as above de-
-seribed., ot aectmncs ot llumoﬂemxed carbon,
the mold being adapted for forming round

ingots. Itig. 3 is a top view, 1o, 4 a verti-

al coetion and F1o. & another \“HIQJI 3CC-
fron talken on a ]JLILI{‘ at rioht aneles to that
of Il 10, 4, showine another mold of {he same

-ﬂenem] construction, but adapted for form-
| ing leetmnu]ar meotc; I‘.lg. 6 1s a detail

115
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view showing one of the fastenines uszed for

holding togethier the parts of the molds.

- INig. 7 1s a top view and Fie. § a side eleva-

. -

10

tion of an alternative form of mold. I'ig. 9
shows a vertical longitudinal section and
i 10 shows a transverse section of a mold
comprising a one piece homogenized carbon

mer and o metal easing.  Fio. 11 shows
any metallic

such a carbon mold without
Casing. T - ,

Aleferrng first to I'igs. 1-5 inclusive, the
molds there shown are composed of a plu-
rality of dongitudinal slabs or sections 1 of
homogenized carbon surrounded by a metal
ca-ing Tormed of similar sections 2.
melils also have bottons composed of siabs

3 of homogenized carbon ov'the like resting

upon metal bottom plites 4. The longitudi-

~ual sections of the motd are held together by
~uitable fastenings 5, such as are commonly

nsed for holding together the parts of molds,
and the main portions and Déttoms of the

- molds ave held together by wedges 6. Metal

b3
i

o
At

o
)

6o

“bhe used

top rings 7 are held in place in similar
fashion. Round molds such as shown in
I1gs. 1 and 2 are usually composed of at
least three longitudinal sections so that the
mold might have no * draft” vertically, the
mold being separated from the ingot cast in

—_

1t by taking apart the sections of the mold.

in the case of a rectangular mold, such as
shown in Ifigs. 3, 4 anc 3, the sections of the
mold may part upon one of the diagonals as
shown., ' ' "

The fastenings 5 comprise headed bolts §
passing through flanges of the parts of the
mold, and wedges 9 driven through slots in

said bolts. |
To facilitate the scparation of the sec-
tions of the mold I commonly lay sheets of
asbestos paper or the like 10, between the
sections. | | -
Before charging a mold such as described,
with molten metal, 1 commonly heat it to a
high temperature by means of a flame from

a_ suitable burner or by placing the mold,

minus 1ts bottom, over a furnace so that the

products of combustion from the furnace

pass up through the mold. 3

In Figs. 7 and 8 I illustrate alternative
means tor holding the sections of the mold
together, comprising flexible chains or cables
11 passing around the mold and arraneed
to be drawn up by means of turn buclkles 18

the bottoms and upright portions of the

viously deseribed. _ |
- The dense homooenized carbon liner of

mold bemg held together by wedges as pre-

the character deseribed oxidizes very slowly,

so that an ingot mold sueh as deseribed may
tor very many operations, before

redressme s required. Frequently it 1May

be used for as many as twenty times before.
Credressmg s necessary.  The carbon slabs
-may be redressed by planing off the surface

H..-"""'-.'"""

said !
something that is particularly desirable
- when carryirg out the process of coating set

m water or

templated 1 the present case,

- exposed to goxidation, and by then pluning

off the veveled edges, the mold may be re-
stored to its origmnal internal dimensions.
The homogenized carbon slabs are not at

all attached by fluxes nor do they give

up detrimertal impurities to the metal

~cast therewn, even when the latter is super-

molten. I have found that molds such
s descitbed are so strong and heat con-
ductive and so little liable to erack, that
they may be cafely quenched in water or by
a Jet of water played on them or by blowing
a current of cold air against them; and this
chilling is yu:te desivable, as it permits the
rapid cooling of the supermolten metal;

torth m my Patent No. 833,716, as, if the

mold may be rapidly cooled, the =olid billet

to be coated Ly said jrocess may be heated

mitially to o somewhst higher temperature,

since there ‘s no necessity for depending

n e =I_ o tnam -
1. F . T -
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upon mward “soakirg” of heat into the

billet to talee up the heat of the supermolten
contacting metal after formation of the
unioi, and atter such union occurs, the whole
mold may be safely gaenched by immersion
} i sprayed water. This offers
the advantayes that on the one hand the
higher temperature of the solid metal facili-
tates the unien. and on the other the super-
molten metal need not be quite.so hot since
1t dloes not have to afferd so much heat to the

90

billet in raising the abutting layer to the

uniting temperature.
which the supermolter. temperature exists at
the abutting liyers of the two metals mav

be very precisely regulated, since the mold

and contents may be suddenly chilled at the
time desired. - - .
Homogent:ed carbon of the character de-

seribed 1s also very strong mechanically and

suflers pracfically no srosion or mechanieal

mjury fromw poured metal. Tts rate of ex-
pansion and chrinkage under temperature
changes 1s ulto such that it does not part

from the comiaining casing, or lose it ther-
mal contact Jerewith. -

The homogenized carbon liner need not
necessarily be in sections or slabs, but may

And the time during

100

110

115

be 1n one pieca.. In Figs. 9 and 10 I have

1Hustrated sver a mold comprising a hollow

one piece lin-i, 13, within a tubular casing
140 In this wold the office of the casing 13
of course tr, give increased mechanijeal
strength to acilitate the sccuring together
of the various  labs of a sectional mold, such

as must be us~1 when the casting is to have

no “draft” o taper, and to withstand the

mechanical action of elamping means such
as employed.  But since a good quality of
dense homogenized carbon, such az is con-

considerable dsoree of mechanieal slrength,

1t 1s practicebie to use such carbon either in -

120

bt
125

oftenn has a

130

—n
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one plece or in a plur‘ﬂltv of slabs or ..h,,eca-_

~tions without any external metal casing.

10

Dispensing with this casing 1s indeed in

CmAany cases a distincet advant ace since 1t also

dispenses with the necessity “of providing

eood thermal contact between liner and cas-

g, and permits cooling of the Liner direct.

TE here the casing is employed, 1 pro-
curing good Ihmmal contact with the liner

.'111 licu of oraphite paste, a metallic paste

such as that which may be made from finely

- powdered iron or the like, may be employed.

such hichly conductive metal powders serve
very well to form perfect thermal connec-

“tion between liner and casing.

What I claun 1s:— |
1. An ingot mold comprising a metal cas-

'mn and a lmel of dense homogenized carbon

in thermal contact therewith, the particles
of such carbon being zlso 1n mutual theruml
contact and mokculalh bonded.
""_'#..:3. An ingot mold comprising @ metal cas-
1 netal cas

g and a Thomogenized dense carbon liner
for the same, said liner being sectional and
5. the sections being unitad vith oraphite.

3. An ingot mold comprising a metal cas-
ing, 2 liner of dense homogenized carbon

— —

having its particles 1n mutml thermal con- -
layer of ¢ dlﬂlllt 3

Dbetween such casing and Tiner.
4. An ingot mold COMPrising a met&l cas-

™

tact and a heat conducting |

ine and a liner of eleatlodc calbon m ther-

mal contact therewith.

5. An mgot mold cmnpusuw a metal cas-
ing and a “liner of oraphitoidal electrode

C“!lb()ll in thermal contact therewith.
6. A mold for for ming castings from fluid

metal, comprising a hollow container of -

dense. homogenized carbon having 1ts par-
ticles in good thermal contact, said mold De-
Ing adapted for rapid cooh}w ot said con-
tunel . |

. A mold to form Cﬂ::stlll“b from fluid
metal comp}mnﬂ* a hollow container com-

posed of sectimms of homogenized earbon,
said carbon having its particles in oood ther-

mal contact, cud ald container bmuﬂ adapt-
ed for raj ¢l cooling.

In temnvon} whereof I affix myv signa-- 7

tme, in the presence of two witnesses.
JOHN 1". MONXN \Of
Witnesses:
I, AL ..?L\RELE, _
I, P, Mclnroy.

e I
)



	Drawings
	Front Page
	Specification
	Claims

