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Application filed August 16, 1922. Serial No. 582,173, 

To all whom it may concern: 
Beit known that I, LAURENT FFRRAR, a 

subject of the ISing of Italy, residing at 
Beausoleil, Alpes Maritimes, in the Repub 

5 lic of France, have invented new and useful 
Improvements in the Manufacture of Dies, 
Matrices, Punches, and like Objects. Mold 
is a specification. 

10 This invention relates to a process of man 
ufacture and reproduction of dies, matrices, 
punches, and like objects which are pressed, 
molded, or stamped, which comprises the following operations: 

5 . 

which is composed for example of about 
parts copper and 225 parts tin, is prepared 
by melting and the same is then poured into 
a mold, preferably of a conical shape. 

20 

tained is brushed carefully and heated to a sufficient temperature; and it is again 
brushed and strongly compressed in a suit 
able ring so as to render the alloy homogene 

25 ous and also to give a conical shape to the 
". . piece. . : 

3. Lastly, the brushed and polished piece 
is heated to the proper temperature, to ren 
der the alloy malleable and is introduced, 30 after brushing, into a ring placed upon a 
block supporting the patrix, said ring being 
provided with an elastic device preventing 
the piece from coming into contact with the 
patrix before applying the pressure, the lat 

35 ter bringing the piece strongly against the 
". . . . . . ,, . ." 

an effective manner. . . . . . . . . . 
In a modified method, which is used where 

patrix and thus making the impression in 

the patrix contains parts in very low relief 
40 making two or several successive impression 

strokes necessary, the piece is disposed in 
a ring which is heated by suitable means, 
the patrix being secured to a block which is 
mounted upon the press. 

45 - The said process is very advantageous, 
since the alloy is perfectly homogeneous 
after having been compressed, and it will 
thus afford impressions of an absolute fine 
ness, while on the other hand, the mass of 

50 alloy being placed in contact with the patrix 
only at the time. When the pressure is exert 
ed, this will obviate all imperfections in the 
impressions and all deteriorations of the 

edin the Hot State, of which the following 

1. In the first place, a malleable alloy, 

2. Secondly, the mass of alloy thus ob- - " . 
Fig. 4 shows the device for holding the 

sion of the mold is made, preferably by 
fusion, of 775 parts of pure copper and 225 

patrix, as the surface of the piece has a umi 
form temperature.; since, all parts of the 
piece will come into contact with the patrix 
at the same time, the cooling will take place 
in a uniform manner upon the whole sur 
face. . . . . 
Various embodiments of the invention are 

set forth in the following description, ref 

55 
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erence being had to the accompanying draw 
ings given by Way of example and in which: 

Fig. 1 shows the device used for prelimi 
. . . . . . . 65 nary compression. . . . . . . . 

Fig. 2 represents the devices for impres 
sion purposes, comprising the arrangement. 
for preventing contact between the heated 
piece and the patrix before applying the 
pressure. . . . . . . . . 

Fig. 3 is a modified form of Fig.2, where 
in the device holding the piece is constituted 
simply by an elastic, ling. 

70 

patrix on a larger scale. 75 
Fig. 5 indicates the device used for mak 

ing an impression upon a matrice of suitable 
material or upon a punch for producing the 
matrice upon a steel block. 

Fig. 6 is a modified form of the ring used 
for impression purposes. . . . 

Fig. 7 is a view, half in-section, and half 
in televation, of the apparatus used in cases 
where a number of pressure stFolkes are re 
quired for the impression, and said appara 
tus comprises a heating device for main 
taining the piece at an adequate tempera 
ture. - . . . 

The alloy which serves to take the impres 

80 , 

parts tin; the operation being preferably, 
performed with a moderate fire, the copper 
is melted in the first place, and when the fu 
sion is completed, the tin is added stirring 
vigorously in order to make the mixture 
quite homogeneous, and the alloy is then 
ready for casting. Obviously, use might be 
made of any other metal or alloy having the 
same qualities, as the preceding, viz, a high 100 
degree of malleability at a relatively low 
temperature, absolutely non-rusting quali 
ties at all temperatures, perfect homogene 
ity, stability even after various forgings or 
meltings, strength as regards - die impres 
sions by the cold process for dies and mat 
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C. 

rices which is at least equal to that of a good 
quality of cast and tempered steel, facility 
for machine work and polishing, and a nor 
mal melting point. 

5 The alloy thus prepared is poured into a 
mold which may be a mold of ordinary sand 
or a heated metal mold, having the lesired 
size and shape, preferably a conical shape 
on the contact surface. Casting inlay also 

10 be made in the form of ingots, these being 
subsequently re-melted at low temperature 
and molded. The piece of allow thus ob 
tained is carefully brushed with a wire brush 
to remove even the Smallest grains of sand 

15 from the surface, and is then heated to a 
sufficiently high temperature, or between a 
dull red and a red heat. After another 
brushing, it is then placed in a device where 
in it is subjected to a considerable pressure 
in order to render the alloy more homoge 
neous than when in the cast state, as well as 
to eliminate blowholes or like defects due to 
the casting process. On the other hand, 
were the alloy not compressed so as to pro 
vide a sufficient strength for the piece after 
the impression is made with the patrix, and 
especially where the patrix has a large di 
ameter or possesses parts in very low relief, 
it would be necessary to employ a much 

;30 higher pressure than would be required 
when a preliminary compression of the alloy 
is effected. But such high pressures would 
tend to deteriorate the patrix, and on the 
other hand, even should all the details of the 

35 patrix be reproduced upon the piece, the lat 
ter would be rapidly deteriorated during the 
process by reason of its lack of homogeneity, 
as the projecting portions will not be suf 
ficiently compressed to give them any great 
strength. 

For these reasons it becomes necessary 
to give a preliminary compression to the 
mass of alloy a, this being effected within 
a ring b, Fig. 1. The lower part of the 
cavity of the ring is closed by a strong 
block c whereof the top is preferably given 
a concave or hollow conical shape. The 
piece of alloy a is compressed by a block d 
which may be secured to the hammer of the 
compression device or can be acted upon by 
the pressure of said device. Obviously, the 
ring lb should have a sufficient strength to 
withstand the pressure. Its internal cavity 
is preferably given a slight taper for the 
ready removal of the piece a when cold, and 
on the other hand it will have adequate 
dimensions so as to enable the piece thus 
prepared to be used directly for impression 
purposes without requiring a mechanical 
treatment for bringing it to suitable pro 
portions. 

In this manner, the piece when leaving 
the above-described compression apparatus 
will be ready for taking the impression. 
The piece of alloy, having the convex or 

40 
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conical shape which was conferred upon it 
during the compression process, is care 
fully brushed and polished so as to remove 
even the slightest impurities from the sur 
face; it is heated to a point near ledness in 
order to render the alloy malleable, then 
brushed, and placed in the impression ap 
paratus containing the patrix. The piece 
is so disposed that the convex side is ad 
jacent the patrix. The appal'attls is pro 
vided with suitable means fol' preventing 
all contact between the piece and the patrix 
when placing the former in the apparatus, 
as the contact is only to take place when 
pressure is exerted. The amount of pressure 
to be applied will depend upon the diameter 
of the patrix and the depth of the low relief 
parts. The impression is carried out in a 
single operation. 
Should the piece of alloy be placed in the 

apparatus without the proper precautions, 
it would come into contact with the patrix 
before the pressure is applied, and the 
action of the temperature Would cause the 
softening of the high relief parts of the 
patrix which are the most easily affected, 
and when pressure is applied the said parts 
when softened would be damaged and would 
afford a very defective impression. Fur 
thermore, the parts of the piece in contact 
with the Salient politions would become 
cooled and thus thereby hardened, and this 
would be an additional source of deteriora 
tion of the patrix when the pressure is ap 
plied. 

Fig. 2 shows the apparatus which is em 
ployed for impression purposes. It coln 
prises the block e upon which the patrix is 
disposed, said block being mounted at the 
lower or small diameter part of the inter 
nal cavity, which is also slightly conical, of 
a ring of great strength f, the latter being 
traversed by a plurality of rods (7 whereof 
the ends extend within said cavity of the 
ring under the action of springs h, the ends 
of said rods being suitably inclined. Upon 
inserting the piece i, the latter will be held 
by the rods, and it is only upon applying 
the pressure that the same will overcome the 
effect of the springs h and will cause the said 
l'ods to disappeal, thus making contact be 
tween the piece and the patrix fol' purposes 
of impression (position shown in full and 
dotted lines). Pressure acts upon the piece 
through the medium of a block / whereof 
the bottom surface has preferably a con 
cave form; said block can be separated from 
or attached to the hammer of the press. 

Fig. 3 shows another device for maintain 
ing the piece i at a distance from the patrix 
as long as the pressure is not exerted, con 
sisting simply in an elastic split ring i 
which acts solely by lateral friction in order 
to prevent the descent of the piece. 

Fig. 4 represents the method of securing 
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matrice upon a steel block. 
simply necessary to place the matrice or 

1,542, 

the patrix m to the blocke, this being ef 
fected without any liability to side move 
inent, by means of a member n having con 
stant external dimensions for each size of 
matrice to be obtained. 

Fig. 5 shows the device used for impres 
sion purposes upon a matrix in suitable 
material or upon a die for producing the 

For this it is 

the die 0, after turning the same to adequate 
dimensions, in the ring f while at the same 
time supporting the matrice or die through 
out the entire height by means of an ad 
ditional ring p. The steel piece q is in 
serted in exactly the same manner as the 
piece of alloy i, after having been heated to 
a bright cherry red in a deoxidizing at 
mosphere, unless it is preferred to treat 
the matrice by a known process using 
leather charcoal or a like powdered carbon. 

Fig. 6 represents the form which may be 
given preliminary to the ring f, so as to fa 
cilitate the construction of the patrix 
holder e, Fig. 4, whereby projecting part of 
the periphery may be eliminated and the 
fragility diminished in consequence. 

Fig. 7 shows a modified form of the im 
pression device wherein the patrix is mount 
ed on a block which is secured to the 
hammer of the lever or press S through the 
intermediary of a mandrel t. The piece of 
alloy is disposed in the cavity u, which is 
formed, in order to receive the piece, in a 
metal member a secured in the fixed position 
but adjustable by suitable means v. The 
member may be heated by the gas burner 
a or by like means whereby the piece of al 
loy i shall be maintained at an adequate 
teinperature, should a single pressure be in 
sufficient to produce the impression by 
reason of the size of the patrix or the low 
relief of the same. One may operate by two. 
or more successive pressures, this being 
feasible since the member being in a well 
fixed position the patrix will always be 
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brought upon the same point of the piece i, 
the latter remaining at a sufficient temper 
ature by reason of the gas burner a which 
serves to prevent it from becoming cooled. 

Having now described my invention, what 
I claim as new and desire to secure by Let 
te's Patent is: 

1. A process of manufacture of dies, 
matrices, punches, and like pressed or mold 
ed objects, consisting in preparing by fusion 
an alloy which is malleable at a relatively 
low temperature, said alloy being subse 
quently cast in molds so as to constitute a 
piece which is then suitably brushed, and 

047 3 

strongly compressed in the hot state where 
by it shall be rendered perfectly homoge 
neous and shall be given a conical form, said 
piece of alloy being then polished, brushed 
and heated in order to render it malleable, 
and is then placed in the apparatus serving 
to press strongly together the said piece and 
a patrix used for making the impression, 
said appalatus being so disposed that the 
piece of alloy shall come into contact with 
the patrix at the time when the pressure is applied. 

2. A 
matrices, punches, and like pressed or mold 
ed objects, consisting in preparing by fusion 
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process of manufacture of dies, 

an alloy which is malleable at a relatively 
low temperature, said alloy being subse 
Quently cast in molds so as to constitute a 
piece, which is then suitably brushed and 
strongly compressed in the hot state where 
by it shall be rendered perfectly homoge 
neous and shall be given a conical form, 
said piece of alloy being then polished, 
brushed and heated in order to render it 
malleable and is then placed in the appa 
ratus serving to press strongly together the 
said piece and a patrix used for making the 
impression, said apparatus comprising : 
strong ling whose internal cavity is closed 
at One end by a block supporting the patrix, 
an elastic device preventing the piece of 
alloy when disposed within said ring from 
coming into contact with the patrix, said 
device admitting this contact when the pres 
sure is exerted upon the piece of alloy. 

3. A process of manufacture of dies, 
matrices, punches, and like pressed or mold 
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ed objects, consisting in preparing by fusion 
an alloy which is malleable at a relatively 
low temperature, said alloy being subse 
quently cast in molds so as to constitute a 
piece which is then suitably brushed and 
strongly compressed in the hot state where 
by it shall be rendered perfectly homoge 
neous and shall be given a conical form, 
said piece of alloy being then polished, 
brushed and heated in order to render it 
malleable, and is then placed in the appa 
latus serving to press strongly together the 
said piece and a patrix used for making the 
impression, said apparatus containing a 
cavity wherein the piece of alloy is placed, 
heating means surrounding said cavity, and 
means whereby the piece of alloy shall come. 
into contact with the patrix at the time when the pressure is applied. 
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In testimony whereof I have signed my 
name to this specification. 

LAURENT FERRAR. 

  


