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This invention relates to the manufacture of 

that type of drawing, die in which a very hard 
nib is supported in a steel casing.: The nib is 
usually formed of tungsten carbide or analogous 
material, which includes such metals as tung 
sten, tantalum, and the like, in combination with 
a binder. The insert, although extremely hard, 
has relatively low tensile strength, and as the use 
of the die in drawing operations exerts a very. great 
outward pressure on the die, it is important that 
the hard material hereinafter referred to as tung 
sten carbide, be externally supported by a strong, 
tightly fitting casing. 
Warious methods have been proposed for forc 

ing the metal of the casing into proper engage 
ment with, and the necessary pressure against the 
nib or insert of the tungsten carbide. One proc 
ess, which has proved satisfactory, in commercial 
use is that disclosed and claimed in my prior 
Patent 1952,388, issued March 27, 1934. Other 
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slight variations in the size of the chamber in the 
casing or the size of the nib inserted therein. 
As an important feature of the invention, the 

outer or forming die is so constructed that a series 
of the dies to be manufactured may be forced 
through in succession and in superposed positions 
so that each one acts to force the preceding one 
on through the forming die. This extrusion 
method is thus very simple, produces uniform re 
sults, and permits of high speed production. ... 

In the accompanying drawing, I have shown 
apparatus which may be employed in carrying 
out my improved process and have illustrated the . . . 
parts in the successive positions which they oc- i 
cupy during the proceSS. . . 

* Fig. 1 is a longitudinal section through a, por tion of a forming die with the nib carrying casing 
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methods involve the casting of the casing around 
the nib or the grinding of the outside of the in- : 
sert and the inside of the casing to allow a clear 
ance of about 0.002 inch when the casing is heated 
so that when the casing cools and shrinks, it 
firmly engages and holds, the insert. 
The process of my prior patent above referred 

to eliminated a great deal of the work and rein 
forced the insert more securely than did other 
prior methods, but the process is costly, slow, and 
requires the use of only those certain steels which 
can be properly forged. Furthermore, variations 
in the operation of the percussion press resulted 
in varying degrees of strength in the final prod 
uct, as a low pressure exerted by the press, will 
not forge the casing against the nib with the re 
quired pressure, and too great a pressure in the 
forging press develops stresses which weaken the 
die. * * * * * * * * * * * - : . . . . . . . . 

The main objects of the present invention are 
to provide a process in which uniform results are 
insured; the desired inward pressure of the casing 
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on the nib is obtained, and the speed of produc 

cost. In carrying out my invention, I employ a 
forming die of tungsten carbide or other ana 
logous extremely hard material of low tensile 
strength, and having a passage therethrough 
which slightly tapers so that the casing of the die 
to be manufactured may be forced through this 
outer or forming die to force the metal of the 

i casing inwardly against the nib so as to exert the 
desired pressure on the nib and independent of 

tion is greatly increased, thereby lowering the 45 

of the die to be produced, loosely inserted therein. 
Fig.2. is a view of the Same parts With the die 

forced part way through the forming die, and 
Fig. 3 shows the forming die with a series of 

the dies being manufactured and in positions they 
occupy in passage through the forming die. 
In the apparatus illustrated, there is provided a 

forming die having a casing IO formed of strong, 
hard alloy steel and having an inwardly extend 
ing flange at the lower end and presenting a . 
shoulder f2. Seated on this shoulder is a sleeve 
3 of hard material such as tungsten carbide. The 

sleeve tightly fits within the passage through the 
casing 0 and is strongly supported externally by 
said casing. The passage of the sleeve 3 tapers; 
the internal diameter at its upper end being 
slightly greater than the external diameter of the 
casing of the die to be formed, and the internal 
diameter of the lower end being slightly smaller 
than said external diameter of the die casing. 
The amount of the taper. is such as will result in 
the inward forging or forcing of the metal of the 
die casing into the desired pressure engagement 
with its nib. The tapering may be at a slightly 
greater angle for a short distance down from the 
top of the sleeve, for instance, to a point 4, than 
it is from the point f4 to the lower end of the 
sleeve. The sleeve 3 may be held in place by a 
superposed sleeve or liner 5 which may be of 
hard alloy steel and which has a passage there 
through of an internal diameter which may be 
substantially the same as that of the upper end of 
the passage through the sleeve 3. 
The die to be formed includes a casing i 6 of . 

hard alloy steel with a central chamber 7 within 
which is placed the nib 8 to rest on a shoulder 

55 9. This insert f8 is shown as having a tapered 
passage. 20 therethrough and the casing 6 is 

  



shown as having an aperture 2? in alignment with 
said passage 20, but these need not be formed un 
til after the forging operation on the die casing. 

In carrying out my process, the nib 8 is formed 
of Such diameter that it may be slipped into 
the cavity f when the casing 6 has been heated 
to bright cherry red or other suitable forgeable 
condition. The hot expanded casing, with its 
nib, is then dropped into the forging - die and 
will slip through the liner. 5 and come to ap 
proximately the position shown in Fig. 1 with 
the lower end of the casing 6 engaging the upper 
tapered Section of the tungsten carbide sleeve. 
3 at some distance above the point 4. This 
upper tapered Section is primarily to properly 
center the die casing i 16 within thèsleeve : 3. A 
hardened steel spacer is then dropped through 
the liner 5 above the assembly of rib 8 and die 
casing 6. This spacer is in the form of a disc 
22, the external diameter of which is such that it 
may pass through the lower smaller end of the 
sleeve f3. A press plunger 23 is then moved 
downwardly on to the disc 22 to force the latter 
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of the newly inserted die casing and nib. The 
press plunger then descends, and the parts will be 
in the position shown in Fig. 3. During the down 
ward movement of the press plunger, the pres 
sure is applied on the upper disc and transmitted 
therefrom to the nib of the upper die and from 
the bottom of the upper die to the next disc and 
on to the lower die. When the plunger reaches 
the lower end of its stroke, the die which was 
first inserted, together With the disc resting 
thereon, drops Out of the forming die. The draW 

"...ing die is thus completed, as shown at the bot 
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and the die casing 16 and its nib f8 downwardly 
part way through the lower tapered portion of 
the sleeve '13. The parts will then be in the 
position shown in Fig. 2. In this operation, the 
peripheral wall of the die casing * 6 is forced in 
wardly by the tapered wall of the sleeve'? 3 and 
pressed into the desired firm pressure contact 
with the inset or nib i8. The taper in the sleeve 
3 is such that the metal of the peripheral wall 

of the casing f6 will be forced inwardly to firmly 
grip the periphery of the nib, and the upper 
part above the nib will.filow inwardly to form. an 
??????"hange 24 above the nib 8, as shown in 
The exterior of the casing 6, as formed and 

inserted to the position shown in Fig.1, may vary 
slightly and the flowing of the metal from the 
peripheral wall inwardly above the nib thus, takes 
care of slight excess thickness of the original wall 
of the casing 6 as well as the slight reduction 
of such wall thickness: during the forcing of the . casing through the tapered-sleeve 3. . 
The disc. 22 may lie. directly upon the top of 

the: die casing ...f6, but preferably :: this disc hasa 
-boss 25 of a diameter somewhat smaller than 
the external diameter of the nib 18; and ; of such 
thickness that it contacts, the top of the nib, 
leaving:the-bottom of the disc slightly above, the 
stop 5 of the casing:6. During the downward 
-forcing, movement, the force:is exerted-from the 
press plunger through the disc .22 and its boss. 

a 25-directly on to thernib so .that the metal of 
the top portion of the peripheral wall of the 

: casing will be free to flow inwardly toward; the 
ibOSS. Thus, the forging or drawing of the cas 
ing 6:of the die isby downwardpressure.applied 
on the nib instead of on the casing, and by the 
taction of the taper of the:sleeve.; 3 on the Outer 
Surface of said casing: . . . ... ?. . ? 

The press plunger has substantially reached 
the end of its downward; stroke when in the posi 
tion i shown in Fig. 2. *** In this position the die 
casing f6 has reached a position slightly beyond 
the lower end of the sleeve f3, although this is 
not at all essential. The sleeve f3 might be of 
greater length so that the die casing is wholly 
within the sleeve when the press plunger is at 
the lower end of its stroke. The plunger is then 
raised; another die casing and nib inserted in the 
liner F5 to: rest upon the disc within the forging 

tom of Fig. 3, and the disc 22 may be returned for 
re-use. Thus, only a small number of the discs 
or spacers 22 are required and the drawing dies 
may be manufactured as rapidly as the press 
plunger can be reciprocated with the assemblies 
of casing and nib fed beneath the plunger When 
the latter is at the upper end of its stroke and 
the finished drawing dies removed from beneath 
the forming die When the plungerisatºthelower 
end of its stroke. : : : : : 
By means of my improved process, the speed 

of manufacture is greatly increased and uniform 
drawing dies are produced regardless of any 
slight variations in the spacing between the ex 
-terior of the nib and the interior of the "casing 
"f 6 at the time they are assembled. The taper 
of the sleeve f3 will force the metal into leave 
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which may "wary in internal diameter. 
spacer or disc:22 presents a flat upper surface so 

the casing if S of uniform external diameter and 
"will force it in to impart the desired pressure 
against the nib and any excess of metal willflow 
across the top of the nib to forma, narroW:filange 

The 

that during the forging operation, the underside 
of the drawing die being manufactured' will re 
main flat and, any tendency of this surface to 
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buge??t? theinward forcing of the peripheral 
swall of the casing will be prevented. 

Having thus described: my invention, "what I 
1 claim as new and desire to:secure by Letters Rat-e 
* ent is: . ... . . . . . - 

1. An apparatus for forming drawing dies in 
cluding a hard sleeve having a tapering passage 
therethrough, a spacer movable through said 
passage for Separating:Superposed-drawing 'die 
assemblies, each consisting of a nib 3andia cas 
ing therefor, said spacer rengaging the nib' of the 
rassembly therebeneath, and means for forcing 
said Spaced assemblies, through said taperingpaS 
sage to thereby reduce the external diameter of 
the i casing of the i drawing y die, force the inner 
surface of said last mentioned casing into firm 
tholding and , supporting engagement with said 
nib, and to discharge the assembly from the 
Smaller end of the passage. 

2. An apparatus for forming drawing dies-in 
cluding a steel casing, a tungsten carbide sleeve 
therein, and having a tapering passage there 
through, a spacer movable through said passage 
for Separating. Superposed draWing die assem 
blies, each consisting of a nib and a casing there 
for, said spacer. engaging the bottom of the cas 
ing of the superposed assembly, and only the top 
of the nib of the assembly below, and a press 
plunger for forcing said spaced assemblies 
through said tapering passage to reduce the ex 
ternal diameter of the casing of said drawing 
dies during. movement through the smaller por 
tion of said passage. . 

die, and another similar disc * 22 is placed" on top 75 

3. An apparatus for forming drawing. dies, in 
cluding a steel casing, a hardsleeve therein, and having a tapering, passage therethrough, a spacer 
movable through said passage for separating su 



of a nib and a casing therefor, said spacer hav 
ing a boss for engaging the nib of the assembly 
therebeneath and a press plunger for forcing 
said spaced assemblies through said tapering 
passage to thereby reduce the external diameter 
of the casing of the drawing die, force the inner 
surface of said last mentioned casing into firm. 
holding and supporting engagement with said 
nib and to discharge the assembly from the 
smaller end of the passage. . . ." 

4. The process of making a drawing die, which 
includes applying pressure against one end of a 
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perposed drawing die assemblies, each consisting 

3 
nib is held firmly seated on said shoulder while 
the peripheral wall of said casing is being forced 
inwardly into firm engagement with the periph 

5. 
ery of the nib and while a portion of the wall of 
the casing above the nib is free to filow inwardly 
above the first mentioned end of the nib, 
: 5. The process of making a drawing die, which 
includes applying pressure against one end of a . 
tungsten carbide nib which has its opposite end 
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tungsten carbide nib which has its opposite end 
seated on a shoulder in a tubular casing of high 
tensile strength, to thereby directly force the nib 
and cause the nib to force the casing through 
a tapered passage in a forming die, whereby the 
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seated on a shoulder in a tubular casing of high 
tensile strength, to thereby directly force the 
nib and cause the nib to force the casing through 
a tapered passage in a forming die, whereby the 
nib is held firmly seated on said shoulder while 
the peripheral wall of said casing is being forced 
inwardly into firm engagement with the periph 
ery of the nib. s 
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