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- 'This invention relates to a method of pro-
ducing metallic dies, and an object is to pro-
. vide an improved method whereby metal_hc
dies for use in various relations, as for in-
6 stance the production of die castings and
“the like, may be readily produced at small
cost. . » '

A further object is to provide a method

whereby such dies may be produced having
10 great accuracy of form and of high quality
and durability. L o
Other objects and aims of the invention,
more or less specific than those referred to
above, will be in part obvious and in part

5 pointed out in the course of the following de-

scription of the elements, combinations, ar-
rangments of parts, steps of procedure and
applications of principlés constituting the
invention; and the scope of protection con-

20 templated will be indicated in the appended

claims. A . o
In the accompanying drawing which is to
be taken as a part of this specification, and
in which I have shown merely a preferred
25 form of device by which to perform the
present method. o
Fig. 1 is an elevational view illustrating
" a pair of half masters mounted upon a car-
rying plate. . , o
30 “Fig. 2 is a similar view illustrating the
parts of Fig. 1 as having a surface treat-
ment thereon, ‘

- Fig. 8 is a similar view but showing the -

_parts of Fig. 1 as being further coated with
a coating of metal. o

Fig. 4 is a similar view illustrating an ad-
- ditional coating of metal upon “the parts
shown in Fig, 1. _

Fig. 5 is a sectional view illustrating the
several coatings now constituting a pair of
metallic half shells, - -, o

Fig. 6 is a similar sectional view showing

the half shells of Fig. 5 as being filled with

45 refractory material and mounted upon a
carrying plate. - . o :
Fig. 7 is a similar sectional view show-

ing: the parts of Fig. 6 as being built up

with a suitable removable material.

-appear when completed.

or other appropriate treatment, as indicated

‘the parts of Fig. 7 as they appear in posi-

tion within a suitable mold. »

Fig. 9 is a view similar to Fig. 8 but the
removable material being now removed.

Fig. 10 is a view similar to Fig. 9 but the
removable material of Fig. 8 being replaced .
by metal, and’ o
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Fig. 11 is a perspective view illustrating - -

the mating pair of metallic die blocks as they

The various steps of procedure illustrated
may be described as follows: '

. In Fig. 1 an article consisting of two half .

models, or “half masters”, as L and G are
shown, being arranged in proper mating re-
lation at opposite sides of a carrier plate as

60
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H. These elements, L, G and H may be of

any appropriate material such as wood, com-

position, metal, or otherwise, and it will be 7o

understood that the “half masters” L and G-
if brought together without the presence of
the carrier plate H, are of the precise form

for which the finished dies, or die blocks, is

desired. Each half master constitutes a pat-
tern for the moulding cavity or impression

a wood or metallic model of the precise ar-

ticle which is to, be reproduced by the die. i
80

‘The' carrier plate H may be of any ap-
propriate thickness'but its height and width
correspond preferably with the height and
width of the completed die blocks to be pro--
duced. : : co .

After applying a light coating of grease

by the dotted lines 1 in Fig. 2, to the oppo-
site side surfaces of the parts illustrated in
Fig. 1, then said surfaces are flashed over
with a very light coating of copper plating, .
as indicated at 2 in Fig. 8, and then said sur-

‘faces are covered with a layer of nickel as

indicated at 8 in Fig. 4. ' .
The layers 1, 2 and 3 may be applied in
any appropriate manner, but the layers 2
and 3 at least are preferably applied by elec-
tro-deposition-or metal spraying or in like
manner. : .
It may be here noted that the layer of

15

of one die block. They may for instance be -
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- grease 1 is merely to, prevent adhesion of the '

60 Fig.8isa simﬂar sectional view showing copper 2 to the master, and that the copper



5

is merely an expedient to facilitate the ap-

’ %lication of the mickel'8 upon the master.

10

16

oth the grease and the copper are negligible
elements in the final result. The grease dis-
appears completely, and the copper is so thin
as to be of no consequence. The coating 3 of
nickel however is of such thickness as to con-
stitute a pair of substantial half shells as
4—4 which may be readily lifted away from
opposite sides of the masters, and according
to this invention, said shell parts, as indi-
cated in Fig. 5, are to be separated from the
masters, and from the plate H. The cavities
as 5—>5 of course have the identical shape of
the exterior surface of the parts L and G.

_ The walls of the cavities are of nickel, the

'20
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copper 2 being, as above stated, of such great

. thinness as to be of no consequence.

These two shell parts 4—4 are now filled
with a suitable refractory material as 6—6,
such as fireclay, or carbon paste, or the like,
and are now dried and mounted back to back
upon a carbon or other suitable plate 7 which
corresponds with or replaces the carrier plate
H, as illustrated in Fig. 6. - ;

After the shell parts have been filled and

mounted upon the plate 7 as in Fig. 6 then

they are built up with wax or the like as at
88 to represent the desired die blocks as

indicated in Fig. 7.

After the wax has been applied as in Fig.
7 then the whole is used as a pattern about
which a mould 9 is rammed up as indicated
in Fig. 8.

After the mould has been completed as in
Fig. 8 then heat is applied and the wax there-
by melted and drawn off so that the two

* shells 4—4 with their filling 6 and the inter-
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vening carbon plate 7 is left standing within-

the mould with open spaces 10—10 at oppo-
site sides previously occupied by the wax, as

. indicated in Fig."9. _
- After the wax has been withdrawn as in -

Fig. 9 then the mould is filled in the usual
manner with a suitable molten metal 11 such
as iron, steel, bronze, thermit nickel steel or
otherwise, the thermit nickel steel being
preferable on account of its high melting
point, ease of obtaining the desired compo-
sition and the purity of the resulting metal,
as indicated in Fig. 10. :

It is a feature of this invention that the
metal 11 when poured into the mould shall
alloy with the metal comprising the shell
parts 4—4 but without breaking down said
shell parts. Where the shell parts 44 are

- of nickel, the thermit nickel steel, alloying

60
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therewith but not breaking down said shell
parts, will produce a pair of nickel steel die
blocks wherein the surfaces of the impres-

" sions, that is the walls of the cavities 5—5

above referred to, are rich in nickel.
After the metal 11 has been allowed to

cool and has been removed from the mould

9, and the gates cut-off, the fillers 6—6 and

1,012,889

the plate 7 are removed leaving the com-
pleted pair of,,di% blocks 12—12 as indicated
in Fig. 11. '

Removal of the plate 7 of course permits
the die blocks to come flush together for use
as will be readily undersfood.

The impression cavities 5—5 of the die
blocks produced by this method are of pre-

-cisely the same contour as the masters I and

G and any number of die blocks may be pro-
duced from a single pair of masters and all
will be of the same uniform accuracy in every
respect. ‘The walls of the impression cavi-
ties may be of any desired metal, and the
bodies of the die blocks may likewise be
made of any desired material, a]l to the end
that the finished die blocks may be of desired
efficiency for their intended purpose at a
minimum of production cost. If the die
blocks are to be used for the casting of ma-
terial having a high melting point then the
materials used in the die block formation
should of course have a high melting point,

whereas if the dies are to be used for the cast-.

ing of material of low melting point then the
material from which the dies are formed may

be correspondingly cheaper and of lower

melting point. :

It may be stated that if desired the steps

indicated in Figs. 1 to 4, and by which the
shell parts 4—4 of Fig. 5 are produced, may
in some instances be omitted and that said
shell parts 4—4 may be produced by any
other preferred means such for instance as
by being stamped up or pressed into form
from-a piece of appropriate sheet metal.
- Also it may be noted that in some instances
if preferred the refractory materials 6—6
and 7, instead of being used as a filler for the
completed shell parts 4—4, may themselves
be used as a master upon which said shell
parts may be formed directly.

Having thus described my invention, what
I claim as new and desire to secure by Letters
Patent is:— S

1. The herein described method of produe-

ing a mating pair of metallic die blocks,
which method consists in providing a pair of
metallic half shells having the interior con-
tour desired for the impression cavities of
the die blocks, filling said shells with refrac-

tory material, mounting said filled half shells-

in mating relation upon the opposite side sur-
faces of a suitable carrying Elate, building up
with removable material t

e outer surfaces
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of said. half shells to the size desired for the .

completed die blocks, providing a mold about
said built up half shells and carrying plate,
removing said removable material so as to
leave said half shells in supported relation
upon the carrying plate within the mold, fill-
ing the mold with molten metal to replace
said removed material and to alloy with the
metal of the half shells without breaking

down said half shells, and then allowing the
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whole to cool and removing the completed
die blocks from the mold and from said car-
rying plate and refractory filling material.
2. The herein described method of produc-
.5 ing a mating pair of metallic die blocks
. .which method consists in providing a pair of
half masters, mounting said half masters in
mating relation upon the opposite side sur-
faces of a suitable supporting plate marginal
10 portions of which project beyond said half
masters, forming metallic half shells upon
said-plate and said half masters so that said
half shells fit accurately to said plate and half
masters and hence have interior contours
15 corresponding with the interior contours de-
sired for the impression cavities of the die
blocks, removing said half shells from said
plate and half masters, filling the cavities of
said half shells with refractory material,
20 mounting said filled half shells in mati
relation upon the opposite side surfaces o
a suitable carrying plate, building up with
removable material the outer surfaces of said
half shells to the size desired for the com-
25 pleted die blocks, providing a mold about
said built up half shells and carrying plate,
removing said removable material while said
half shzﬁs continue undisturbed in support-
ed relation upon the carrying plate within
30 the mold, filling the mold with molten metal
to replace said removed material and to alloy
with the metal of the half shells without
breaking down said half shells, and then al-
lowing the whole to cool and removing the
35 completed die blocks from the mold and
from said carrying plate and refractory fill-
ing material. =~ . - : '
~ In testimony whereof I affix my signature.
. KIBBEY W. COUSE.
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