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The placeut invention relates fo a method
of manufncturing bi-metal products, which
ustaily : two mefals of chffermt
degrees of hardness, and which by the us e of
my method are msop‘u 1)3y united in adher-
ing relation to each othe XVhen a casting
is formed by the present miethor od, the mwf
may be subs eque‘lﬂy forged, or volled into
bars, plates or sheets, without displacement
of the two metals used.
It is seen that this method results in a
greab saving in the cost of materials, as in
he case where a cutting edge is requived on
‘b( ol, the latter may be “ormed from a hcud-
steel while the remai: ing, ‘or “ backing Up
portion of the tool may be formed of soit-
stecl, theveby cheapening the cost of manu-
will be further explained as the
deccmpuc)‘l proceeds hereinafter in this
specification. '
have also provided in the pr e<e*1t mnven-
tion & means for forming two different
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forms of ingots, said means congisting of
ingot-molds, “With mccompqnynw devices of

a special character particularly adapted. to
carry out the above mentioned method, as
will be described below, in proper detail.

In the accompanying drawings forming
part of the present S])(,OiﬁthlOTl I have il-
lustrated two complete molds, e each provided
with the special parts or d“flceﬁ necessary
to their use in the carrying out of my inven-
tion, and also two forms of ignots made by
such molds.

In the drawings, Figures 1 to 4 mchlsive,
ig shown a mold desmned to produce the
noof shown in Figure 5, while in Figures 6,

nd 9 is illustrated a mold (.dapted to
pw'luco the ignot shown in IMigure 8.

Figures 1 to 5 will be desecribed first, and
in which the numeral 1 indicates a three-
sided mold having preferably an integral
bottom 2, while the top is left open as s shown
in l*‘mue 1. The open side of eaid mold
a cover-plate or lid 8 which is removable,
but is normally held in ponmon on the mold
by means of the bent rings 4, 5, and wedges
6, 7, the rings having “the downwar dly—
tnlned ends 8, 8 fmdaptod to cngaoe over the

ars or lugs, 9, 9 formed preferably integral
on the walls 10 11, of the mold as shown in
Figure 1.

The mold 1, is provided - with two up-
standing pro]ectmns 12, 12 for use in con-
]lxncuon with certain devme:, Shown in Fig-
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wres 7 and 9 of Lhe drawings, as will be
,dcynbed below.

In connection with the foregoing mold 1,
a “Y-ghaped ” casting 13, clezuly illustrated
in Figure 2 is used, qavmfr the three web-
p}wtu portions 14, 15 and 1 8, and having a
cut-away pmtmn 17 for a pmposo to bo
described, fonnod thereon.. It will be seen
also that the web-plate 16, has a vertically
beveled edge 18, formed comy lem ntary {0
the beveled portion or face 19 of the wedo
20, The wedge 20 is of metal, and is of a
width corves pm)dmg to the an wmess of the
web-plate 16 of casting 13, on the face 18 of
said wedge. The numeiral 21 indicates a
lomutm{m(u fillet of metal, of triangular
cross-section; the face 22 thereof belnfr of a
widih corresponding to the thickness ¢ of the
web-plate 16, and the wedge 20, and adapted
to be inserted in the corner of the mold 1,

shown in Figure 1 of the drawings.

Lt will be ceen from Figure 1, “hat the
Y-shaped casting 13 is adap ted for insertion
in'the mold 1, after which the fillet 21 can be
inserted in the corner of said mold. The

vedge 20 can now be Inserted between the
Y-ghapud casting and the fillet 21, and as
game 1s driven downw ard, the Y

.—castma or
division wall 13 is secmeiv held in pon‘mo‘l
in the mold. The lid 8, it is seen can be
tightly held in position (wunst the mold 1,
by nievely driving the w Ldoe 6 and 7 into
the bent rings-4 and 5. :

The miold is now rea Wy +01 pouuno n t;m
hot-metal into the cavity or chamber 23, and
the hard-steel, or tool-steel metal is pouled
into said chamber, and allowed to cool or
solidify to a certain point, when the wedges
6, 7 are released somewhat, permitting re-
moval of the fillet 21, the W“Joe 20, and as
soon ag the metal in chamber 23 ig cool
enough, so that it has a surface crust suffi-
cient to stand alone, the Y-shaped casting 13
is removed from the mold, plehmbly by
means of the aperture 24, which is adapted
to be engaged by a hook of a lifting crane
or other similar device.

The 1id or door 3 is now tiO‘htly wedged
against the mold 1 a second time, by means
of wedges 6, 7, and softer metal which may
be’ carbon or alloy steel, is poured into the
chamber 25, and completely surrounds the
hard or tool-steel first poured. The whole
ingot is now allowed to cool, and the two
metals finally arve united in an adhering rela-
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tion alon ng ‘-Jle sides 26, 27 of the ingot 28 in 40 are loosened as before, me lid 41 falls
one complete and inseparable mass, adapted downward to the base plate 43 making the
for rollin z(: or forging into bars, plafes, “enl val of the T-shaped ca&‘fsmg more read-
sheets or the hke ily accom paoh@d The S0ft -ste el 18 now
In conunection with the pourln(T of the 001110”7 in the portion o ' the mold 43 behind
hard steel mto cay 1‘Ly 23, the method fol- :)03 steel, and when the metals have
lowed with my invention is to leave the lid d along ’the lm 46 of the casting or
3 in a raised or lifted posﬁmn, as indicated mgot 47, the mold can be re Wovel from the
at 29, Figure 1, and 1t will be seen that & Iatter in the 0“’ 1ary way.
Araft of aiv will pass through the two cba‘n— Tt will be seen from the dvawings that
bers 30, 81, and the cut- -awey pmuc the same three-sided mold and door shown in
the web- plate 16 permits said circulet Figuy 1 in making both {ypes cf
take place, thereby assisting in the co in , the enly difference in their
of the tool-s ed which has been poul s the two r

gald chamber 23. 1t will al
by holding Jle hd 3, slight l*y e

34

When it is desived i’) Temo
casting, the wedge 13, and t
P Lwr *h@ W'>d<>65 6. u,lld. 7h ave

release o* the wedge ‘)O, a’ld
sﬂ; acco)nnhoued
The ty pe of mold shown in Figure 6, a
i-vzu e to produce an ingot of the kin
ustrated in Figure 8, in which the so:
wmeral 92 2, and the tool-
three-sided :no’afl
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ig'shown by 1
by 48, compmses the
milar to that of ¥ 10111‘0 1. The lngs 34,
siinifar to those o Tlgu e 1, at 192, 1
w are used as a‘cm‘“e‘l against

the T-shaped casting 35 rests, and it will be
noted that thc de asting is pro-

said T-shap
vwed with complement orojections 30,
g the said mold
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35 adanted to eﬂgage abi‘l

iugs 3 34. Within the mo
e botfom is positior 1ed the
which is used als
which the lovmr enﬂ of ‘rha T—cbapel cctsting
g as clearly indicated in Figure 6
draw ings
,o the mold 1, the present
s provided wit 01
lugs 38, b os 39 39, and wedges 40, 40,
and for a similar pm'poce, to wit, t0 s¢
hold the 1id 41, and T-casting 85 in posi-
tion on the mold.
The pouring of the hard-metal infto cham-
ber 42, is ‘*eoun with the T-shaped casting 1
in position as shown in Figure 6, and with

1

as

the lid 41 in raised ?)051‘,10-1, as th)wn, the
Iatter while in raised p“ﬂu@n permitting of

air circulation in chambers 43, and 44, in
order to cool the metal poured in cha miber
42 as quickly as po:uble, and to shield the
workmen from the heat, which radiates
from the het metal.  After the hard or tooi-
steel has hardened somewhat the wedges 40,

\tmcs of interio
’7‘11‘?,3 fer ’tn‘e of the 1
with my inven
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ingots prod Taced by the

1 be readi ly forged, rolled

:;q tra a_o, nnou1L

s positions of th
,,+ 1
livtwwl.

1. In an ingot mold, a shaped casting hav-
ing web p"fl:_es forming a molten metal
me er and o plurality of cool; ¢ cham-
bers within Lfl“‘ mold, and means for causing

QL a caoL.m madmm dl""uf*n
s chamb cmprising a cub
portion formed on one of the Wab—
, and a part ’y oucred lid forming a
apevture with the swalls of the mo old.
2. In an ingot mold Hat“nsr s chamber
mstal, and a plur Lty of cooling
ers ‘adjacent h“f’eio, means for caus-
a circulation of air thr ough the la
means for prevent mo 03 th\,n of
g H hp molten metal in the pro
ing, comprising a “u*hbd 3
pled to be helo m close centact
g poriod
ot moH a number of enclos-
a bottom plaw, a chamber for
aving means for cooling, “nd
prevention of omd%lon of the surface of
the molten metal, co ppmqmo a numuer of
web plates, a cut- away po tion formed on
of the web- DLWes, and a liftabls Hd
adapted to form with the walls and bottom
plate, o draft aperture for the cooling cham-
bers of said mold.
In testimony whereof I affix my signature.
WALTER J. GREEN.
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