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' JOHN F. MONNOT, OF NEW YORK, N. Y., ASSIGNOR TO DUPLEX
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'CLAD METAL AND PROCESS OF PRODUCING THE SAME.

No. 920,687.

Specification of Letters Patent.

Patented Aug. 3, 19089.

Application filed July 13, 1908. Serial No. 448,298

To all whom, it may concern:

citizen of the United States, residing at New
York, in the county of New York and State
of New York, have invented a certain new
and useful Clad Metal and Process of Pro-
ducing the Same; and I do hereby declare
the following to be a full, clear, and exact
description of the same, such as will enable

others skilled in the art to which it apper-

tains to make and use the same.

T'his invention relates to clad metals and
processes of producing same, and comprises
compound metal articles comprising a base
of ferrous metal carrying a welded-on layer
of an unlike metal permanently and indis-
solubly united thereto, and also’a process of
producing such clad metals, all as more full
hereinafter set forth and as claimed. '

* In various prior patents and patent appli-

cations I have set forth processes of uniting .
‘unlike metals, such as copper, silver, etc. to
bodies of ferrous metal, involving the con--

~ tacting of very highly heated molten copper,
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stlver ete. with a perfectly clean surface of
ferrous metal; and in applications Sr. Nos.

391,673 and 400,843 I have described proc-

esses 1nvolving .the casting of the coating
metal through a layer of molten “wiping
material” and the contacting of the metal
s0 cast with a clean surface of the ferrous
base or with g film-coating previously
formed on such surface by contact thercof
with “supermolten” copper or like metal ;
the molten “wiping material ” freeing the
moiten metal poured through it of entrained
and occluded gases, oxid 1mpurities, ete.,
aud Insuring tough, dense and homogeneous
cast metal. In an application filed June 13,
1908, 5r.No. 438,896, { have described a proc-

ess 1nvolving the casting of molten ferrous

metal against the surface of a body of coat-
ing metal, the surface of such body being
protected from oxidation by '
molten wiping material through which the
ferrous metal 1s -cast. | .
According to my present process, both
the metal to form the coating, and the metal
to form the core or base of the clad metal

ingot or like object to be produced, are cast |

-1 into the same mold thI'Gll
~ Be it known that I, Joun F. Mo~nwor, a | material, the two metals be

| of this separator being prefera

ol the metals>so cast; its surface bein

lic separator has not been

a layer  of .

or having marked oxid-dissolving
that 1t progressively frees the surface of the
solid metal of oxid just before contact of 100

a :suitable metal separator, with which both
cast metals will unite inseparably, the metal
ly, though:
substantially the same as one
pro-

not necessarily,

tected against oxidation, or cleaned .o

Ing held apart by

oxid

METALS COMPANY, OF NEW

gh molten: wiping;f -

hb

prior to contact of the molten metal there-

with, by a suitable layer of molten wiping
material. ]

layers of cast metal united to each other by
being united to an intermediate substantial

body of a metal which, even if identical in

composition with one of ‘the cast metals and
weld-united thereto, will customarily be dis-
tinguishable from such cast metal upon
microscopic examination, owing to differ-
ences of grain or structure, the result of
grior working, which: differences are readily
dliscernible to skilled metallurgical micro-
scopists. The two cast metals may be cast

simultaneously or one after the other; and.

by preference the metal of lower melting
pointl is cast last. Likewise in Imany cases
means will be provided for cooling the mold
rapidly once the metals have been cast : rapid
cooling tending to improve the qualities of
many metals, copper for instance. Hereto-
fore this method of uniting unlike metals
oy casting them on opposite sides of a metal-
practicable, in the
case of metals of high ‘melting points or
which oxidize readily and which are re-

quired to be capable of being worked after

casting; for it Las been impracticable here-
tofore- to avoid excessive internal flaws,

blow-holes, etc., in one or both of the metals

so cast, or to avoid such oxidation of the
surface of the separator as will prevent com-

The resulting clad metal Ingot
or other article will consist, therefore, of two
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plete union of one or both metals thereto.

But the invention of the process of casting
the molten metal through a thick layer of

| wiping material, said wiping materialfeith_er
completely submerging the surface of solid

95

metal to which the molten metal is to unite,

power so
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trate, more or less

the molten metal with such surface, rliasf [

overcome this difficulty.

In the accompanying drawings I 1llus-

method of carrying out the said process, and
apparatus such as may be employed 1in car-

‘rying out the process. "
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*Eodies ‘cast according
- Fig. 2

" In said drawings—Figure 1 shows a cen-
tral vertical section of a cylindrical mold,
ouring tile, separator, and the cast. metal

' zﬁ}* my said process;

shows a horizontal section on the line

2—a of Fig. 1; Fig. 8 shows a top view of a.

" mold for making rectangular ingots accord-

.4 a central Ve_rtica—l
y—y of Kig. 3;

g. ¥ shows a transverse section of a

ing to said process; Fig.
section thereof on the line
and K1

cylindrical mold indicating the use of a plu- -

rality of separators for casting the steel suc-

cessively to aVoid s_cftness_- of the metal _a,t'

‘the center.

- Referring first to Figs. 1-and 2, 1 -désig—

25
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per

nates a circular two-part mold, provided
with cooling means 2, which in the instance
shown is a jacket through which cooling
water, oil, etc. may be circulated; or com-

~ pressed air or other suitable gas may be
expanded ‘in this jacket space for the pur-

pose of absorbing heat. In the construction
shown the mold is assumed to be of metal,
iron molds being permissible in casting cop-
and like metals owing to the fact that,
according to this process, the metal need not

- be at the “supermolten” temperature, or

35

40

other very high temperature, when cast; 1t
being common to cast copper ingots in iron
~ molds.

mo But in lieu of a metal mold, a mold
of refractory material, for example, a mold
of homogenized thermally conductive car-

bon, such as illustrated and described 1n my.

application Sr. No. 430,097, may be used
Such iron molds, and also carbon molds such

“as referred to, have the advantages that they

" withstand high temperatures and sudden

45

oreat changes of temperature well, and are 1 olten steel W. In such
| quantity -that it will completely fill the in-

" not disintegrated by high - temperatures or

by

material ¥ which may be used. If the cop-

50
~ action of the molten metal on the metal of
an iron mold, though effective cooling of | _

nd | the molten steel in the upper portion of the
separator and in the funnel serving to fill up

ob

per or like metal were cast at “ supermolten

temperature ” there might be some solvent

the mold by the means described would tend
to prevent or greatly: decrease such solvent
action. At ordinary casting temperature

Suitable means, as for example bands 8-and |

~ wedges 4, are provided to prevent separa-

~ casting ingots,
In many cases

tion of the sections of the mold during the .

casting and until the cast metal has solidi-

fied. A sectional mold is employed, instead !

|

of the one-piece mold commonly used in
simply because it is desirable.

diagrammatically, the’

that the ingot produced shall

the action of ingredients of the “ wiping |

_copper has practically no action on.iron. |

tivity,

920,687

have no draft vertically; otherwise a one-
piece mold would be used. 5 designates the

seEaratqr, which in this case is a thin steel
tu

65

e. At its lower end this separator seats

in a recess in the bottom of the mold, as
illustrated in Fig. 4. 6 is a suitable pouring

be of metal. It is provided with a central

space 7 for the introduction of the molten

metal for the core and -with side spaces 8 for

70
‘tile or funnel, and may be of refractory ma- -
terial, such as fire clay, or carbom, or may

75

the introduction-of the molten coating metal.

In carrying out the process, the mold hav-

in place, molten wiping material is intro-
duced both inside and outside the separator;

.ing been assembled, and the separator.d put

80

or a fusible solid wiping material may be

placed in the mold instead, as the first of-
the molten metal introduced will melt this

solid wiping material. Borax, or a mixture .

of borax and sodium or potassium sllicate,
is a sultable wipin material. The pouring

funnel 6 is put 1 place either before or after

the addition of the wiping material, as pre-

ferred. The. molten metals for the core or
base and for the coating are then poured
in; and in passing through the molten wip-

ing material the molten metals are wiped
or washed and freed of entrained and oc-

| cluded. gases, oxid impurities, etc. and the

metal, when solidified, is free from blow-
holes, blebs, etc. The molten wiping mate-

90
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rial may be introduced in such quantity as .

to completely: submerge the separator, in.
' which case it 1s not necessary that the

ing material shall contain much oxid-dis-

solving constituent; or, and preferably, the

wiping material is used merely in such quan-

wip-

100

| tity that it will form a deep layer through

which the molten metal passes, the wiping -

material then containing a considerable pro-

portion of oxid-dissolving constituent, such

as borax, which progressively cleans the sur-

face of the separator as it rises. -In general
the molten steel will be poured in in such =

what into the funnel 6, the metal within the

funnel solidifying last, owing to there bemng

less cooling action -at the top, particularly
if the funnel is of material ‘0f low heat -con-

ductivity—fire clay or carbon, for example;

108

11

terior of the separator and will rise some-

11

any “pipes™ and the like formed in the

solidification of the metal below, so insuring
“a good -quality of the cast metal. The wip-
material, being of low thermal conduc-
acts to delay somewhat the solidifica-

Ing

tion of this upper layer of molten metal and
thereby aids in obviating piping.
pressure

free from piping and the like.

1 0 The fluid
_ - due. to this additional height of
‘metal.also helps to insure sound dense metal

1:
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In a broad sense, it is immaterial which of
the two metals is poured first, or whether

both are poured simultaneously; but in gen-

eral 1t is best to pour the steel first, and then
to pour the eopper or other coating metal
(the. casting temperature of which is
much lower than that of the steel);
the coating metal then helping to cool

- the “steel.  Soon after the coating metal . is

10

16

poured, in either case, cooling fluid or its

‘equivalent will be passed through the cool-

ing jacket of the mold, thereby hastening
the solidification of the coating metal, pre-
ventmg 1t from being heated, by conduction
from the molten or partly solidified steel, to
such extent that the molten coating metal
will attack the mold, causing the coating to

- shrink on to the separator and so causing

20

hidify quickly. |

35

the separator to centract with the cast steel

within it and preventing shrinking of the
cast steel away from the separator before a
complete union between the separator and
cast_steel has been formed, and insuring a
good quality of coating; for as previously.
stated, copper and many other metals are
mmproved in quality by being caused to so-

As explained in my "Pafent' No. 853,716,
and 1in other patents and pending applica-

tions, copper cast at ordinary. casting tem-

perature against the surface of a solid rela-

tively cool steel object does not form a weld-

union with the steel, but does form such a
nnion with the steel if contacted therewith
at a higher or “supermolten” temperature.
in the invention of the present case it is
probable that the coating metal in imme-

- diate proximity to the separator is raised

40

45

to supermolten condition by conduction of
heat from the moiten steel: for which reason

1t 1s unnecessary and inadvisable to cast the
coating metal at supermolten temperature.
The chilling of the mold as described pre-
vents the outer layers of the coating metal
reaching the supermolten condition. -

1t will be observed that since the cast coat-

ing metal contracts at the same time as the

~cast steel core or base, and the steel separa-

o0

tor contracts with both, there is na tendency
for separation of the one metal from the
other; and owing to the temperature to

~which the separator and the layers of coat-

55
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ing metal adjacent thereto are raised by the

steel, complete union of both cast metals to.

the separator is insured.

In general the surfaces of the separator |

will be thoroughly cleaned, by sandblasting
or otherwise, before said separator is intro-

duced into the mold; but the deep layers of-
wiping material on both sides of the separa-

tor are capable of dissolving a considerable
amount of oxid on the surfaces of the sepa-
rator. | R | |

Much the same method may: be. used.in |

|

pouring funnel or tile.

producing rectangular ingots. Figs. 8 and 4

1llustrate the formation of such ingots, coat-
ed on both sides. In these figures, 9 desig-

nates a suitable rectangular mold, and 10, 10

separator plates therein, and 11 a suitable
. In performing the
process, molten steel or other suitable metal

1s poured, through molten wiping material,

a‘
a
'

685

70

nto the space between these separator plates,

and molten coating metal into the spaces be-
tween these separator-plates and the sides of
the mold.  The operations which take plaee
are substantially the same as in the forma-
tion of round ingots as previously described.

It will be understood that”the precess

above described is applicable for the making

of a variety of ingots of different forms,
either round, square, rectangular, hollow, or

of other shapes; that in the case of a hollow

object to be coated, the coating metal may
be 1ntroduced on the inside instead of the
outside; etc. The necessary modifications
- the form and construction: of molds, sep-

arators, etc. will readily suggest themselves -
‘to those skilled in the art. - Likewise it will
‘be understood that either in the apparatus
shown i Figs. 1 and 2, or in the apparatus
shown in Figs.-3 and 4, the copper or like:

metal of lower melting point may be cast on
the inside of the separator or separators and
the steel or other metal of higher melting
peint may be cast on the outside of the sepa-
rator or separators. | | -

‘In the union of high carbon steel and cop-

per, some difficulty has been experienced
owing to the tendency of the oxygen of the

shght amount of copper oxid necessarily

oood.

present 1n goed. copper to insure a
quality of metal, to combine with the carbon

of the steel. This difficulty is cvercome ac-

cording to the present process because the

separator itself may be of mild or low car-

P 4l - ald Syl ol

bon steel, while the steel cast therein may be
of high carbon steel. Low carbon steel

79
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90
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unites readily to high carbon steel cast -

against it and copper containing a slight
amount of copper oxid unites readily to low
carbon steel. | . -
I find 1t convenient in pouring the molten
metals as herein described, to. pour most but
not quite all of the steel first, then to pour
the copper and finally to. pour the remain-

der of the steel; the steel last poured serv-

ing to fill any spaces left as a result of
shrinkage etc., and to. fill in any pipes that
may have formed. L | '
When casting- very large steel cores or
bases, in order to prevent-the metal in the
center ifrom being less dense than at the out-
side,. I may not only employ a separator to
separate the steel from the copper, but may
also employ a separator to separate the steel

ito two or more parts. This is illustrated

110

115
120

125

in: Fig. 5,.in. which 12 -designates a second
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separator. In such case molten steel 1s
poured first into the space between separa-
tors 5 and 12, then the copper is poured and
then steel is poured into the space within
separator 12. - .

Preferably the ingots produced as above
described, are rolled directly after being
taken from the mold and without reheating,

or at most only after being subjected to more
or less soaking heat. This has the advan- |
tage that during rolling the steel core or

base will be at a higher temperature than
the copper coating, both because of the steel
having had a higher temperature initially

and because of the greater heat conduetivity

of copper. It is thus possible to roll the in-
oot with the steel core or base at a tempera-
ture close to or above the melting point of

" copper—a temperature at which the steel

could not be rolled otherwise, and a temper-
ature at which the steel is much softer than

if the limit of the temperature were set by

 the temperature to which copper can be

25

" mold may have In its bottom an opening 13

“ heated for rolling.

Before introducing the molten metals into
the .mold, I preferably heat the mold and
separator or separators. To this end the

through which the flame from a suitable

30

_35

burner may be projected into the mold; this |
~ opening being closed by a suitable plug 14

of clay or the like before the molten metal

“is introduced. - :
~ In another application Serial No. 443,299,

filed July 13, 1908 which I am about to file,
I have described a process of forming com-
pound bodies of like metals comprising the
casting of molten metal through a deep

layer of wiping material into contact with

40

the surface of a solid body of like metal and
the progressive cleansing of such surface by
the action of the wiping material as 1t 1s

~displaced and rises, and m such application

claim broadly the progressive cleansing of
45

a, surface against which molten metal 1s cast
by the action of material displaced by the

 molten metal. Therefore I do not claim

50
 bodies of molten metals, and is of thermally-

such invention broadly herein.

When the ingot mold employéd is very
thick, in proportion to the thickness of the

conductive material, it will in general have

~ in itself sufficient heat-storage and heat-ab-

55

stracting capacity to render the use of spe-

cial cooling means unnecessary; or instead
of employing a cooling jacket the mold may

in many cases be cooled sufficiently by tlow-
ing water or other cooling fluid agamnst its

- outer surface.

60

_In some cases the separator may be of a
non-ferrous metal. For example, in the case

 of a copper steel article, the separator may

~ be of copper.

This may be especially de-
“sirable when electrical conductivity wire and |. 6.

| a deep layer of :
‘gressively cleaning one or both said surfaces

029,687 -

the like is to be'produced, the copper sepa-

rator, although probably melted by the steel,

65

preventing the wandering of portions of the

steel into the main portion of the copper.

‘Where the separator is of metal of lower

meliine

12 point than the steel, in general the

70

cooling of the ingot mold will have to be

particularly efficient.
What I claim 18:—

1.-A process of producing clad metal ob-
jects comprising unlike metals weld-united,
which comprises casting molten bodies of

unlike metals into contact, with opposite suu-

and progressively cleaning one or both said

surfaces by the action thercon of a deeper
layer of cleansing material progressively chig-

placed by thie molten metals so cast.

9. A process of producing clad metal ob-

jects comprising unlike metals weld-united,
which compriscs casting molten bodies of un-
like metals into contact with opposite sur-
faces of a separator of material capable of
weld-uniting with both the metals so -cast,

and progressively cleaning one or both said
surfaces by the action thereon of a deep layer

TH

faces of a separalor of material capable of
‘weld-uniting with both the metals so cast,
20

85

90

of molten flux containing oxid-dissolving

material. T TR
3. A process of producing clad metal ob-

jects comprising unlike ‘metals Wel_d-united,-
which comprises casting molten bodies of un-

like metals into contact with opposite sur-

faces of a separator of material capable of

weld-uniting with both of the metals so cast,
one or both of the metals so cast being cast

95

100

through a deep layer of wiping material in

contact with the corresponding surface of

said separator and comprising material hav- -

ing a cleansing action on said separator.
4. A process of producing clad metal ob-

105

jects comprising unlike metals weld-united,

which' comprises casting molten bodies of un-

like metals into contact with opposite sur-
faces of a separator of material capable of

weld-uniting with both of the metals so cast,
one or both of the metals so cast being cast

through a deep layer of molten inorganic

‘wiping material in contact with the corre-
sponding surface of said separator and com-
prising oxid-dissolving material.

110

119

5. A process of producing clad mef.al._db—: |

Jjects comprising unlike metals. weld-united,

which comprises casting molten bodies of un-
like metals into -contact with opposite sur-
faces of a separator of material capable of

‘weld-uniting with both said metals so cast,
one or both of said metals being cast through

wiping material, and pro-

of said separator by the action thereon of

| cleansing material progressively displaced
| by one or both of the molten metals so cast.

A process of producing clad metal ob-

120
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jects comprising urlike metais Weld-uﬁitéd, 1 which comprises "casting molten . bodies of .

which comprises casting molten bodies of

unlike metals into contact with opposite sur-
‘faces of a separator of material capable of

weld-uniting with both said metals so cast,
one or both of said metals being cast through
a deep layer of wiping material, and pro-
gressively cleaning one or both said surfaces
of said separator by the action of a deep

layer of molten flux contalning oxid-dis-

solving material. | |

*

1. A process of produéiﬁg clad metal ob-
jects comprising unlike metals weld-united,

which comprises casting molten bodies of
ferrous and non-ferrous metals into-contact

- with opposite surfaces of a ferrous metal

20

25

separator, and: progressively cleaning one

or both said surfaces by the action thereon
of a deep layer of cleansing material pro-
gressively displaced by the molten metals so
cast. .

8. A process of producing clad metal ob-
jects comprising unlike metals weld-united,
which comprises casting molten bodies of
ferrous and non-ferrous metals into contact
with. opposite surfaces of a ferrous metal
separator, and progressively cleaning one or
both said surfaces by the action thereon of a

- deep layer of molten flux. containing oxid-

30

15

40

45

dissolving material. :
9. A process of producing clad metal ob-
jects comprising unhike metals weld-united,

“which comprises casting molten bodies of
-ferrous and non-ferrous metals 1into contact

with opposite surfaces of a ferrous metal
separator, one or both of the metals so cast
being cast through a deep layer of wiping
material in contact with the corresponding
surface of said separator, said wiping ma-
terial comprising material having a cleans-
ing action on sald separator. .

~10. A process of producing clad metal ob-
jects comprising unlike metals weld-united,
which comprises casting molten bodies of
ferrous and non-ferrous metals into contact
with opposite surfaces of a ferrous metal

separator, one aor both of the metals so cast.

 being cast through a deep layer of molten

50
5bH

60

inorganic wiplng material 1 contact with
the corresponding surface of said separator,
said wiping material comprising oxid-dis-
solving material. -

11. A process of producing clad metal ob-
jects comprising unlike metals weld-united,
which comprises casting molten bodies ot
ferrous and non-ferrous metals into contact
with opposite surfaces of a ferrous metal
separakor, and progressively cleaning one or
both said surfaces. of sald separator by the

action thereon of fusible mineral cleansing |

material progressively displaced by one or

both of the molten metals so cast. -
12. A process of producing clad metal ob-

jects comprising unlike metals weld-united,

i

9

ferrous and non-ferrous metals into contact
with opposite surfaces of a ferrous metal
separator, and progressively cleaning one or
both said surfaces of said separator by the
action of a deep layer of molten flux con-
taming oxid-dissolving material.

~ 13. A process of producing clad metal ob-
Jects comprising unlike metals weld-united,

which comprises casting molten bodies of -
steel’and copper into contact with opposite.

surfaces of a steel separator, and progress-
1vely cleaning one or both said surfaces by
the action thereon of a deep layer of cleans-
Ing material progressively displaced by the
molten metals so cast. o -
~ 14. A:process of producing clad metal ob-
jects comprising unlike metals weld-united,
which comprises casting molten bodies of
steel and copper into contact with opposite
surtaces .of a steel separator, and progress-
1vely cleaning one or both said surfaces by
the action thereon of a deep layer of molten
flux containing oxid-dissolving material.”
15. A process of producing clad metal ob-
Jects comprising unlike metals weld-united,
which comprises casting molten bodies of
steel and copper into contact with opposite
surfaces of a steel separator, one or both of
the metals so cast being cast through a deep
layer of wiping material in contact with the

65

70
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85
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95

corresponding surface of said separator and

comprising material h

: aving a cleansing
action on said separator. B

16. A process of producing clad metal ob-

jects comprising unlike metals weld-united,
which comprises casting molten bodies of
steel and copper. into contact with opposite
surfaces of a steel separator, one or both of
the metals so cast being cast through a deep
layer of molten inorganic wiping material
in contact with the corresponding surface of
sald separator, and comprising. oxid-dissolv-
g material.

jects comprising unlike metals weld-united,
which comprises casting molten bodies of

steel and copper into contact with opposite
surfaces of a steel separator, and progress-

1vely cleaning one or both said surfaces of

said separator by the action thereon of fusi-
ble mineral cleansing material progressively

displaced by one or both of the molten
metals so cast. R .

18. A process of producing clad metal

objects comprising unlike metals weld-
united, which comprises casting molten
bodies of steel and copper into contact with
opposite surfaces of a steel separator, and
progressively cleaning one or both said sur-
faces of said separator by the action of a
deep layer of molten flux containing oxid-
dissolving material.

19. A process of producing clad metal ob-

17. A process of producing clad metal ob-

100
105
110
115
120

125



“jects comprising unlike metals of different | said ferrous metal, which comprises casting

10

melting points weld-united, which comprises

casting molten bodies of said unlike metals

on opposite sides of a separator of material
capavie of weld-uniting with both metals so

cast and abstracting heat from the wmetal of |

lower melting point, and thereby maintain-

g the temperature of a poriion ihercof be-

low the temperature of the other metal.
20. A process of producing clad metal ob-

jects comprising -unlike mewals of ditferent

~melting points weld-united, whicl COLNPLISEs

casting molten bodies of said unlike metals
on opposite sides oi a separator of material
capavte of weld-unitine with both metals so

- cast, the metal of lower melting point being

~also cast against a heat-abstracting body,

25

- Inaterial capable of weld-uniting with both |
~metals so cast, the metal of lower melting

30

- QD
Co

40

50

55

GO

and by the action of said heat-abscracting
body mamtaming the temperature of the
portion of the molten metal adjacent there-

to materially below the temperature of the

other metal. - .
21. A process of producing clad metal

~objects comprising unilke metass of ditferent

melting points weld-united, which com-

prises casting molten bodies of said unlike

metals on opposite sides of a separator of

point being also cast against the surface of
i1 Jacketea mold, and passing cooling me-
dium mto the jacket of said mold and there-
by maintaining the temperature of the - por-
tion of the molten metal adjacent to said

niold waterially below the temperature of

the other metal,

F L

. s\ process of producing clad metal
objects comprising ferrcus inecal and non-
ferrous metal of lower melting point than
said ferrous metal, which comprises casting
uolten bodies of said ferrous and non-fer-

rous metals on opposite sides of a separator

of material capabie of weld-uniting to both,

and abstracting heat from the non-ferrous
metal and thereby maintaining the tempera-
ture of a portion thereof below the tem-

perature of the ferrous metal. _.
23. A process of producing clad metal
objects. comprising ferrous metal and non-

ferrous metal of tower melting point than

said ferrous metal, which comprises casting
molten bodies of said ferrous and non-fer-
rous metals.on opposite sides of a separator

of material capable of weld-uniting to both,

the non-ferrous metal being also cast, against
a heat-abstracting body, and by the action

of said heat-abstracting body maintaining

the temperature of the portion of the molten

metal adjacent thereto materially below the

temperature of the ferrous metal.

24, A process of producing clad metal ob-

jects comprising . ferrous metal and non-

ferrous metal of lower melting point than

929,687

molien bodies of said ferrous and non-fer-

rous metals on opposite sides of a separa-

tor of material capable of weld-uniting to
both, the non-ferrous metal being also cast

~aganst the surface of a jacketed mold, and

passing cooling mediuin into the jacket of

65

70

sald mold and thereby maintaining the ter-

perature of the portion of the molten metal

adjacent to sald mold materially below the.

temperature of the ferrous metal.

25. A process of producing clad metal ob-

jects comprising steel and copper, which

comprises casting molten bodies of said steel

and copper on opposite sides of a separator

75

of material capable of weld-uniting to both,

and abstracting heat from the copper and
thereby maintaining the temperature of a

portion thereof below the temperature of the

steel. _ _ _ _ .
26, A process of producing clad metal ob-
jects comprising steel and- copper, which

comprises casting molten bodies of said steel

and copper on opposite sides of a separator

-of material capable of weld-uniting to both,

the copper being also cast against a heat-

abstracting -body, and by the action of said

heat-abstracting body maintaining the tem-

perature of the portion of the molten metal

adjacent thereto materially below the tem-
perature of the steel. - '
27, A process of producing clad metal ob-

Jects comprising steel and copper, which

comprises casting molten bodies of said steel

and copper on opposite sides of a separator
of material capable of weld-uniting to both,

the copper bemng also cast against the sur-

Tace of a jacketed mold, and passing cooling

medium into the jacket of said mold and

thereby maintaining the temperature of the

portion of the molten metal adjacent to said

mold materially below the temperature of

the steel. | o - o
~ 28. A process of producing clad metal ob-

80

89

90

100

105

Jects comprising unlike metals of different

melting points weld-united, which comprises
casting the metals of higher and lower melt-
Ing points on the inside and outside respec-
tively,

its chilling action and its contraction caus-
Ing the separator to contract with the metal

within it, .

29. A process of producing clad metal ob-
jects comprising unlike metals of different
melting points weld-united, which comprises
casting the metals of higher and lower melt-

Ing points on the inside and outside, respec-
tively, of a -tubular separator of material

capable of weld-uniting to both, said sepa-
rator contained within a mold adapted to
abstract heat from the metal of lower melt-

110

of a tubular separator of material
capable of weld-uniting to both, the metal of
lower’ melting point being cast last and by

115
120
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_ing point cast befween the sides of said mold

10

and said separator, and casting the metal of
lower melting point last and by its chilling
action and its contraction causing the sepa-
rator to contract with the metal within i,
the heat-abstracting action of the separator
limiting the temperature of the metal ad)a-

cent to 1t.

30. A compound metal object comprising
layers of ferrous and non-ferrous metal, the
latter a metal of high melting point, weld-
united by an intermediate layer of a metal

Y 4

* ;like‘ one of said metals and to which both are -

weld-united.

1
’
1

31. A compound metal object comprising 15
layers of ferrous and non-ferrous metals,
weld-united by an intermediate layer of fer-
rous metal to which both are weld-united.

In testimony whereof I affix my signature,
in the presence of two witnesses.

[ JOHN F. MONNOT.
Witnesses: | | |

H. M. MARBLE,
Frank E. RAFFMAN, -

L
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