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ABSTRACT OF THE DISCLOSURE

A drawing die having a hollow case body of cylindrical
shape with a groove at one end in which is engaged a
projection of a band in the shape of a coil spring encir-
cling a die nib inserted therein. The band includes a
second projection at an end opposite the first projection
which is received in a groove in a ring threadably engaged
in the case body. Consequently, by screwing the ring into
the case body, the coils of the band are compressed to
forcibly engage the outer surface of the die nib and
hold the same in locked engagement in the case body.

—— T T e

This invention relates to improvements in a die case
which secures a die nib by a tightening band of coil spring
shape.

A die is composed of a part of abrasion-resistant hard
metal (hereinafter referred to as a “nib”) and a part of
the case holding and securing the same nib.

In hitherto known methods for securing a die nib in
a steel case, shrinkage fits, force fits, caulking, brazing or
the like, have been adopted. However, in these methods
such disadvantages or difficulties as described below have
been found.

For example, in the case of shrinkage. the nib is tight-
ened into the case by a shrinkage force due to the expan-
sion coefficient of the metal, but it is difficult to obtain a
certain rate of shrinkage. When a furnace is used for ob-
taining constant temperature, it takes too long so that
mostly a direct flame is used against the die case for heat
treatment. Therefore, the die case which has been hard-
ened might become tempered whereby the characteristics
of the case might be lost. Or the nib might be cracked be-
cause of overtightening or by the sizes of the nib becoming
too small even if the material of the nib and the case are
made of the same material.

In the case of force fit, the nib is forcibly fit within the
case by a strong force, and thereby deformation or break-
ing of the nib may occur. And in case of a shrinkage fit
or a force fit, the outer circumference of the nib should
be of the same shape as the inner circumference of the
case; therefore, if the nib is of elliptical shape, the case
has to have the same outer shape. Especially, when the
diameter of the nib is of the order of about 10 mm., it
takes considerable time and skill to fit the nib into the
case. In the case of brazing, there is no tightening force
applied from outside, and it is very difficult to effect
brazing over the entire outer circumference of the nib.
Moreover, small bubbles may exist between the case and
the nib, which complicates the brazing process, and re-
quires, for example, a vacuum process. As above stated,
in any hitherto known way, making the outer circum-
ference of the nib the same as the inner circumference
of the case and securing the nib in the case is laborious
work. Further, if the nib is rendered unfit after installa-
tion, the case is also unusable. Even if the nib is removed
from the case, the case must be ground again.

The present invention provides a new die tightening
case which overcomes the difficulties above-stated. Ac-
cording to the invention there is provided a drawing die
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comprising a hollow case body of cylindrical shape
having an open end, and a closed end with an aperture
therein, said case body having internal threads therein
at said open end, said case body having a groove in the
inner surface. thereof at said closed end, a die nib co-
axially disposed in said case body and having a die
opening in alignment with said aperture in the closed end,
a band in the shape of a coil spring encircling said die
nib, said band having opposite ends and including pro-
jections at each end, one of said projections being in-
serted in said groove, and a ring having external threads
engaged with the threads of said case body, said ring
having a groove receiving the other projection of said
band whereby by screwing the ring into said case body
the coils of the band are compressed and forcibly engage
the outer surface of the die nib to hold the same in locked
engagement in the case body.

Additional objects and advantages will become appar-
ent to those skilled in the art as the description proceeds
in connection with the accompanying drawings, wherein:

FIG. 1 is a front view of an embodiment of the present
invention.

FIG. 2 is a side view in section of the embodiment of
FIG. 1.

FIG. 3 is a cross-sectional view taken along line A-A’
in FIG. 2.

FIG. 4 is a front view of a part of the case body.

FIG. 5 is a longitudinal cross-sectional view of the
body.

FIG. 6 is a front view of a nib tightening band.

FIG. 7 is a longitudinal cross-sectional view of the nib
tightening band.

FIG. 8 is a front view of a part of a band winding ring.

FIG. 9 is a longitudinal cross-sectional view of the
band winding ring.

FIG. 10 is a front view of a part of a slip-prevention
nut for a band winding ring.

FIG. 11 is a longitudinal sectional view of the slip-
prevention nut for the band winding ring.

FIG. 12 is a front view of an auxiliary tightening ring.

FIG. 13 is a longitudinal sectional view of the auxiliary
tightening ring.

FIG. 14 is a front view of a tightening handle.

FIG. 15 is a longitudinal cross-sectional view of the
tightening handle.

FIG. 16 is a front view of another embodiment of this
invention.

FIG. 17 is a longitudinal sectional view of the body of
FIG. 16.

FIG. 18 is a cross-sectional view taken along line A-A’
in FIG. 17.

In one embodiment of this invention as shown in FIGS.
1-15, the die tightening case of this invention includes
a nib tightening band 4 of coil spring shape provided at
the inside of a case body 1, a band winding ring 10
screwed into the case body 1, both ends 5, 7 of said nib
tightening band 4 being respectively fit into said case
body 1 and the band winding ring 16. The die nib D is
assembled inside of the nib tightening band 4 by screwing
said band winding ring 10 into the inside of the case body
1. Case body 1 is of cylindrical shape and is provided
with a flange 2 at an end thereof and with a thread at
the inner surface near the other end thereof. A groove 6
is formed in case 1 to receive end 5 of nib tightening band
4, both ends 5 and 7 extending outwardly and being in-
serted into the case body 1 concentrically. Band winding
ring 10 is provided with thread 8 on its outside surface
and with a groove 9 to receive to end 7 of the nib tightening
band, and the ring 10 is screwed into the case body 1. A
slip prevention nut 12 is provided with thread 11 on its
outer surface and is screwed into the case body 1 con-
centrically.
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An auxiliary tightening ring 18 with a gap 13 is pro-
vided with a smooth hole 15 and a threaded hole 16 to
Teceive a tightening bolt 14. The ring 18 has several
grooves 17 at its interior surface where the outer circum-
ference of the nib tightening band is received.

The casing 1 is provided with a hole 19 to pass the
tightening bolt 14.

Several grooves 2@ and 21 are provided inside of the
band winding ring 106 and the escape prevention nut 12
respectively for turning the same in the casing. For this
purpose, bosses 24 and 25 of tightening handles 22 and 23
are adapted to be fitted in grooves 2§ and 21.

In operation the die nib D is inserted into the case
body 1 and a nib tightening band 4 is provided at the
outer circumference of the die nib D, and an end 5 of the
said nib tightening band 4 is engaged in groove 6 of the
case body 1, a band winding ring 16 is screwed into the
case body 1 while the other end 7 of the nib tightening
band 4 is engaged in groove 9. The slip prevention nut 12
for the band winding ring 19 is then screwed into the
case body 1. The boss 24 of the tightening handle 22 is
engaged in the groove 20 of the band winding ring 16,
and turned, and the tightening band 4 is rotated and its
diameter decreases to tightly engage the die nib D. The
tightening band 4 tightens the nib D circumferentially and
the tightening force at every part of the tightening band
4 is equalized. Thus the nib tightening band 4 can be
easily adapted to any changes in the outer shape of the
die nib D. Moreover, the case can be repeatedly used by
replacing the die nib D.

When the boss 25 of the tightening handle 23 is en-
gaged in groove 21 of the slip prevention nut 12 for the
band winding ring 10 and the tightening handle 23 turned,
the band winding ring 10 is secured and can not be loos-
ened. Auxiliary tightening ring 18 is previously fit on the
outer circumference of the nib tightening band 4 and
the auxiliary tightening ring 18 is tightened by tightening
bolt 14 to aid in the tightening of the nib tightening band
4. It is also possible to operate the die tightening case of
this invention without the auxiliary tightening ring. If de-
sired, a part of the auxiliary tightening ring 13 can pass
cooling water to cool the die nib as well as die case which
are heated by the heat produced during the process of
drawing or pressing.

The object and advantage of this invention can be also
achieved by the embodiment in which the band winding
ring 10 and slip prevention nut 12 are secured to form a
single ring.

In the embodiment in which ring 18 is omitted, the
space previously occupied by the auxiliary tightening ring
may be filled by a ring without any slits, or such space
may be left empty.

It is also possible to use another shape of band winding
ring 10 to fill the space. FIGS. 16 to 18 show an embodi-
ment of this type. In this embodiment a coil of the nib
tightening band 4 is engaged by nut 14.

This die case, according to this invention, is useful for
pressing as well as drawing.
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Although preferred embodiments of this invention have
been shown and described herein, it is to be understood
that this description is merely illustrative and not limiting
and that this invention is to be limited only by the scope
of the appended claims.

I claim:

1. A drawing die comprising a hollow case body of
cylindrical shape having an open end, and a closed end
with an aperture therein, said case body having internal
threads therein at said open end, said case body having a
groove in the inner surface thereof at said closed end, a
die nib coaxially disposed in said case body and having
a die opening in alignment with said aperture in the closed
end, a band in the shape of a coil spring encircling said
die nib, said band having opposite ends and including
projections at each end, one of said projections benig in-
serted in said groove, and a ring having external threads
engaged with the threads of said case body, said ring
having a groove receiving the other projection of said
band whereby by screwing the ring into said case body the
coils of the band are compressed and forcibly engage the
outer surface of the die nib to hold the same in locked
engagement in the case body.

2. A die as claimed in claim 1 comprising an auxiliary
ring surrounding said band, and means for tightly clamp-
ing said auxiliary ring on said band to clamp the same in
turn against said die nib.

3. A die as claimed in claim 2 comprising a slip pre-
vention nut threaded in said case body on a side of the
ring opposite the band.

4. A die as claimed in claim 2 wherein said auxiliary
ring has radial grooves therein to enable the auxiliary
ring to vary its internal diameter.

5. A die as claimed in claim 4, wherein said auxiliary
ring is provided with a radial gap, said means for clamp-
ing the auxiliary ring on the band comprising means for
closing said gap.

6. A die as claimed in claim 5, wherein said means for
closing said gap comprises a screw threadably engaged
with the auxiliary ring at one side of said gap and held
in said case body against axial advancement.
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