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UNITED STATES PATENT OFFICE 
WIRE DRAWING DE COMPACT AND 

: METHOD OF MAKING DES 

Otis G. Ferrier, Fort Wayne, Ind. 
Application March 31, 1941, Serial No. 386,023 

(CI. 6-107) 5 Claims. 
This invention relates to improvements in a 

wire drawing die and method of making same, 
and pertains to that type of die structure in 
which a highly refractory die body, such as a 
diamond, is confined firmly within an encase 
ment formed of a metal or alloy characterized 
by its hardneSS and great resistance to internal 
displacement at normal temperature, the purpose 
being to establish the refractory die body defi 
nitely in a state of fixity in a predetermined po 
sition within an encasement in a manner to 
afford substantially unyielding support by the 
casing for the die body wherefore to circumvent 
expansion of the body in any direction. 

Ordinarily, in use of a die structure of this 
character, the die body is subjected to outward 
radial pressure and also force in the Wire-draw 
ing direction during passage of a wire there 
through, and is also subjected to great frictional 
heat occasioned by the labor of the wire as it 
is drawn through the die body and attenuated 
during the drawing operation. The stress im 
posed upon the die body, unless completely sup 
ported uniformly and rigidly restrained from ex 
pansion, frequently results in fracture of the die 
body which renders it useless. It is therefore the 
purpose of the present invention to reduce the 
liability of the die body to become shattered. 
An object of the instant invention, in order 

to attain this purpose, is to afford an encasement : 
for the die body so constituted as to initially 
encompass a refractory member completely with 
the material of which the casing is composed 
and to establish substantially non-yielding uni 
versal support for said member, thus to obviate 
unequal strain thereon. . . . . 
Another object of the invention is to afford 

a method of surrounding a die body with an 
encasement in such manner as to assure inti 
mate contact of the material, of which the en 
casement is composed, with the refractory mem 
ber completely about its entire exterior, and thus 
rigidly support the body uniformly within the 
encasement against relative movement in all 
directions. 
Other objects and advantages of the invention 

appear in the following description. 
An illustrative embodiment of the invention is 

shown in the accompanying drawing, in which: 
Fig. 1 is an elevational view in central section 

of an encasement for a die body as initially 
formed; 

Fig. 2 is a top plan view projected from Fig. 1, 
partly cut away; 

Fig. 3 is an elevational view in central Section 
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of the encasement in its initial form, and with 
a refractory member and enveloping material 
therefor disposed therein, as arranged prelimi 
nary to fixation operations; 

Fig. 4 is a top plan view projected from Fig. 3, 
partly cut aWay; 

Fig. 5 is an elevational view, partly in section 
showing the refractory member therein and the 
encasement re-formed, and including fragments 
of apparatus by which the die structure is re 
duced to an intermediate stage; and 

Fig. 6 is an elevational view, partly in Section 
showing the die structure completed. 
The illustrative embodiment of the invention 

consists in making a Wire dra Wing die Consti 
tuted of a -highly refractory die body provided 
with an axial opening extending therethrough 
and firmly established within an enveloping en 
casement by which expansion of the die body in 
all outward directions is rigorously counteracted 
thereby to circumvent bursting or cracking of 
the die body. 

In Inaking the die structure, there is initially 
formed a block made of an extremely hard duc 
tile metal or alloy, such for example, as the prod 
uct commonly known as “Monel' metal, shaped 
to have a cylindrical base with a concentric 
upstanding neck 2, the diameter of which is sub 
stantially Smaller than that of the base, there 
being made in the block an axial bore 3, open 
through the top of the neck and terminating at 
its bottom at a point spaced from the lower end 
of the base. Preferably, there is formed in the 
Wall of the bore an annular recess, 4 located at 
a point, Spaced above the bottom of the bore. 
There is then deposited and packed in the bore 
a quantity Of pulveruleint material of the same 
metallic character as that of which the block is 
Composed to form a bed 5, upon Which is Seated 
a highly refractory member 6, such as a dia 
mond, that, when subsequently pierced as here 
inafter related and lapped, constitutes a die body 
6. After the refractory member has been placed 
upon the bed 5 and accurately centered thereon, 
axially With respect to the bore, downward pres 
Sure is applied upon the member to assure the 
desired Situs. A cover consisting of an addi 
tional amount of like pulverulent metal is intro 
duced into the bore until the bore is filled there 
With to a point spaced from the top of the neck. 
A circular plate 8 is then placed in the top of 
the bore to closely confine the pulverulent-metal 
therein, thus to preserve the situs of the assemi 
bled parts. 
The compact, consisting of the encasement in 



2. 
its initial form, the refractory member, the de 
posited pulverulent material, and the plate dis 
posed therein, bodily is heated, and then super 
heated until the compact is susceptible to re 
shapement when confined and compressed. 
To carry out the compacting operation there is 

provided a stationary anvil 9 around the upper 
end of which is disposed a vertically movable 
ring 0 adapted to encompass the base of the 
block when the block is seated upon the anvil. 
A ram is arranged in axial alinement with the 
anvil and ring and is provided with suitable 

O 

mechanism (not shown) for applying movement 
to the ran So as to enter the ring and forcefully 
compress the block and the assemblage of parts 
into a cylindrical form 2. During the opera 
tion of compressing the block and its pulverulent 
content about the die member the Wall of the 
bore in the solid metallic base at points above 
and below the horizontal medial plane of the 
die member is forced radially, in Ward at right 
angles to the axis thereof thus forming corre 
sponding annular ledges 4' and 4.''' that re 
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2. A compact for forming a wire drawing die 

consisting of a block formed of a Solid hard duc 
tile metal or alloy initially shaped to have a base 
with a concentric upstanding neck and an axial 
bore open through the top of the neck and ter 
minating at its bottom at a point Spaced from 
the lower end of the base, a bed formed of pull 
Verulent material of the same character as that 
of which the block is composed packed in the 
bottom of said bore, a refractory member dis 
posed on said bed, centered with respect to said 
bore, a cover of like pulverulent material for 
said member packed in said bore, and a plate in 
said neck to secure the situs of said block, nem 
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Spectively underlie and overlie the rim of the 
die member. And during the compressing oper 
ation the pulverulent material constituting the 
bed 5 and cover 7 and the neck 2 with the plate 
8 are firmly invested into and become a solid part 
of the cylindrical form 2. 
... The retaining ring 0 is moved axially upon 
the anvil by means of any suitable appliance (not 
shown), so that when the ring is lowered, the 
compressed block may readily be removed from 
the anvil, after which the form is pierced and 
lapped to provide a die opening 3 in the usual 
manner to complete the drawing die. 
: Variations from the particular construction 
above disclosed may readily be made by exer 
cise of engineering skill without departure from 
the Spirit or Scope of the invention, and the 
following claims are intended to be inclusive Of 
such vairations. . . . . . 
What I claim is: 
1. A compact for forming a wire drawing die 

consisting of a block formed of a Solid hard duc 
tile metal or alloy shaped to have a base With a 
concentric upstanding neck and an axial bore 
open through the top of the neck and terminat 
ing at its bottom at a point spaced from the 
lower end of the base, there being an annular 
recess in the wall of the bore located at a point 
spaced above the bottom of the bore, a bed 
formed of pulverulent material of the same char 
acter as that of which the block is composed 
packed in the bottom of said bore, a refractory 
member disposed on said bed, centered with re 
spect to said bore, and located approximately 
in the plane of said recess, a cover of like pull 
Verulent material for said member packed in said 
bore, and a plate in said neck to Secure the situs 
of said block, the member and the pulverulent 
material, the compact being such that when 
heated to a high temperature and Subjected to 
axial pressure while laterally confined, said neck, 
the contained pulverulent material and plate 
become invested in said base and Said member 
is closely confined thereby. w 
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ber and pulverulent material, the compact being 
Such that when heated to a high temperature 
and subjected to axial pressure while laterally 
confined, said neck, the contained pulverulent 
material and plate become invested in Said base 
and said member is closely confined thereby. 

3. A compact for forming a wire drawing die 
consisting of a block formed of a solid hard duc 
tile metal or alloy initially shaped to have a base 
with a concentric upstanding neck and an axial 
bore open through the top of said neck and ter 
minating at a point. Spaced from the lower end 
thereof, pulverulent material of the same char 
acter as that of which the block is composed 
disposed in said bore, a refractory member im 
bedded in said material centered axially with 
respect to said bore, and a plate confining within 
said bore the invested material and refractory 
member therein. 

4. The method of making a wire drawing die 
in which a highly refractory member is situated 
and closely confined by a surrounding encase 
ment, said method including the formation of a 
hard metallic block shaped initially to have a 
base and an upstanding neck provided with a 
bore that extends into and terminates within 
said base at a point spaced from the lower end 
thereof, inserting in said bore a bed formed of 
pulverulent material similar in character to 
that of which said block is composed, position 
ing on Said bed a refractory member disposed 
axially with respect to said bore, inserting in 
said bore similar pulverulent material to cover 
said member, confining said material and the 
imbedded member in said block, heating said 
block and its contents to a high temperature, sub 
jecting the block while heated to external pres 
Sure to invest said neck and content thereof 
into said base, and subsequently piercing and 
lapping the composite mass thus formed to pro 
vide a die opening therethrough. - 

5. A compact for forming a wire drawing die 
consisting of a block formed of a solid hard duc 
tile metal Or alloy initially shaped to have a 
base with a concentric upstanding neck and an 
axial bore open through the top of said neck 
and terminating in said base at a point spaced 
from the lower end thereof, pulverulent mate 
rial of the same character as that of which the 
block is composed disposed in said bore, and a 
refractory member imbedded in Said material 
centered axially with respect to said bore. 
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