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(57) Dispositif de retenue de pomgon ameliore dans
lequel une plaque d’appui s’¢tend sur une surface
relativement grande pour dissiper la force émanant d un
poin¢on. Un corps de retenue et la plaque d’appui sont
relics 1’'un a 1"autre de facon permanente et comportent
des passages qui sont finalement meul€s apres avorr €te
fixées a demeure. Ce dispositif permet d’avoir des
passages dans la plaque d’appui et dans le corps de
retenue bien alignes durant la constitution du dispositit
de retenue de poingon. Comme la plaque d”appui dissipe
la force sur une surface relativement grande, le dispositif
de retenue de poingon peut ¢€tre utilis€¢ dans des
conditions plus severes que les dispositifs de retenue de
poincon de 1’art antérieur. Un passage de ressort est
ferme par un ¢lément ¢tanche insere dans la plaque
d’appui, ce qui permet 1’utilisation de ressorts standard ).
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(57) An improved punch retamer 1s disclosed in which a
backing plate extends over a relatively large surface area
to dissipate force from a punch. A punch retainer body
and the backing plate are permanently connected to each
other and 1include passages which are finally ground after
the two have been permanently connected. With this
arrangement, 1t 1s ensured that passages within the
backing plate and retainer body are all properly aligned
during formation of the punch retainer. Since the backing
plate dissipates force over a relatively large surface area,
the punch retamner may be used 1n heavier applications
than prior art punch retainers. A spring passage 1s closed
off by a seal recerved 1n the backing plate, allowing the
use of standard springs.
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ABSTRACT OF THE DISCLOSURE 2077901

An improved punch retainer is disclosed in which a
backing plate extends over a relatively large surface area to
dissipate force from a punch. A punch retainer body and the
backing plate are permanently connected to each other and
include passages which are finally ground after the two have
been permanently connected. With this arrangement, it is
ensured that passages within the backing plate and retainer body
are all properly aligned during formation of the punch
retainer. Since the backing plate dissipates force over a
relatively large surface area, the punch retainer may be used in
heavier applications than prior art punch retainers. A Spring

passage is closed off by a seal received in the backing plate,

allowing the use of standard springs.
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The present invention relates to an improvement in

punch retainers for use in a punch and die assembly.

Punch retainers are used in the prior art to retain
a punch in a die shoe when the punch is moved to form an
aperture in a sheet of metal. Typically, ball-lock punch
retainers spring-bias a ball into a notch in the punch. In many
prior art retainers a backing plate is attached, using screws or
other non-permanent methods, to a retainer body to dissipate
reactive forces from the punch when it is forced into a piece of
metal, to form an aperture in the metal. These prior art
retainers include a number of passages through which dowels
extend to properly align the punch retainer with an upper die
shoe of a punch and die assembly. Problems are encountered with
this type of prior art retainer since the retainer body is
connected to the backing plate after formation of the individual
parts. The various passages that extend through the retainer
| body and the backing plate are often improperly aligned and
require close attention by an operator to assemble the punch
retainer to a die shoe, which is inefficient. There is often
vaste since a particular backing plate may not be utilized with
a particular punch retainer if the passages in the two can not
be properly aligned.

Some prior art punch retainers solved this problem
by eliminating the backing plate. An example of such a prior
art retainer is illustrated in United States Patent No.
3,563,124. In this patent, a plug is utilized in place of a
backing plate to dissipate the force received from th« punch.
The force-dissipating plug must be aligned with the rear of the

punch so that the reactive force transmitted into the punch will
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be transmitted into the plug. This patent addressed the
alignment problem inherent in the previously discussed prior art
by having a dowel aligned with the punch extend through the plug
and into the die shoe. By eliminating the backing plate, the
problem of achieving a number of properly aligned passages
through both a retainer body and a backing plate is eliminated.

A similar device is shown in United States Patent No. 3,589,226,

Problems are still encountered with this type of
punch retainer. The forces that must be dissipated from the
punch are often of relatively large magnitude, and the plugs
disclosed in the above-mentioned patents extend for a relatively
small surface area. These plugs sometimes may not adequately

dissipate a force, since they do not extend over an adequate

surface area.

In addition, prior art punch retainers are also

impractical since it is difficult to secure the spring which
biases the ball into a spring passage. Special springs are

often required which are more expensive than standard springs.

It is an object of the present invention to disclose
a punch retainer which utilizes a backing plate such that an
adequate surface area is achieved for force~dissipating means;
at the same time not requiring alignment of passages within a
retainer body and a backing plate when attaching the punch
retainer to a die shoe. In addition, the present invention
discloses a punch retainer that does not require special springs
to bias the ball into the punch.

SUMMARY OF THE INVENTION

The present invention discloses a punch r-~tainer
having a punch retainer body integrally connected to a backing

plate by welding, riveting, adhesives, chemical bonding, or any
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other permanent connections. The passages within the backing
plate and the retainer body are finally ground after the two
have been integrally attached to ensure that the passages are
aligned. The backing plate also includes a spring hole
providing access to a spring passage. The spring hole is
normally sealed by a screw or plug. By sealing the spring hole,
standard springs without special attachment structure can be
utilized.

In a preferred embodiment of the present invention,
a punch is retained within a punch retainer passage in a
pentagonal-shaped retainer body. The backing plate overlies the
punch retainer passage and the punch abuts the backing plate. A
dowel passage, of smaller diameter than the punch' retainer
passage, is aligned above the punch retainer passage in the
backing plate, and receives a dowel to properly position the
punch retainer upon a die shoe. Since the dowel passage is of
smaller diameter than the punch retainer passage, a force
transmitted from the punch rearwardly is passed into the backing
plate. The backing plate is preferably of approximately the
same shape as the retainer body, and includes a surface area
approximately equal to the surface area of the retainer body, to

provide sufficient area for dissipating the force.

In forming the punch retainer of the present
invention, the backing plate and the retainer body are initially
formed into their general shape. They are then permanently
connected, such as by welding or riveting. Passages within the
two are then finally ground such that they are properly
aligned. The final punch retainer can then be connected to a

die shoe.

When a shaped punch is utilized. a diam .o pin
passage may be formed in the backing plate such that the punch
may be properly radially positioned upon the punch shoe. In the
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present invention the diamond pin passage 1is formed in the
backing plate, while a diamond pin clearance passage is formed
in the retainer body. In the prior art, the clearance passage

was formed in the backing plate, while the pin passage was

formed in the retainer body.

These and other objects and features of the present
invention will be understood from the following specification

and drawings, of which the following is a brief description.

Figure 1 1is a top perspective view of a punch

retainer according to the present inventionm.

Figure 2 is a bottom perspective view of the punch
retainer illustrated in Figure 1.

Figure 3 is a cross—-sectional view along lines 3-3

in Figure 1.

Figure 4 is a cross-sectional view along lines 4-4
in Figuré 1.

Figure 5 is a cross-sectional view along lines 5-5
in Figure 1.

Figure 6 is a cross—sectional view along lines 5-5

in Figure 1, but showing the punch retainer assembled to a die
shoe.

Figure 7 is a view similar to Figure 6, but showing

a prior art punch retainer.
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DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

Punch retainer 20 has a top face 21, illustrated in
Figure 1, and retainer body 22 with integrally connecting
backing plate 24, Punch retainer 20 is of a generally
pentagonal-shape and is defined by back 26, opposed rear side
portions 28 and 30, and opposed front side portions 32 and 34,
which extend inwardly to tip 36. Top face 21 has diamond pin
passage 38, spring hole 40, dowel pin passage 42, second dowel

pin passage 44, and two cap screw pagsages 46.

Figure 2 shows a bottom face 48 of punch retainer
20. Bottom face 48 includes access hole 50, punch retainer
passage 54, dowel pin clearance passage 45, diamond pin

clearance passage 39 and cap screw passages 46.

Figure .3 is a cross-sectional view along lines 3-3
in Figure 1, and shows weld joint 51 integrally connecting
retainer body 22 to backing plate 24, Weld joint 51 forms a
bead around the periphery of punch retainer 20. Dowel passage
44 and cap screw passage 46 each extend through backing plate
24. Dowel pin clearance passage 45 is aligned with, and of a
greater diameter than, dowel pin passage 44, to provide

clearance.

Figure 4 is a cross-sectional view along lines 4-4
in Figure 1 and shows dowel pin passage 42 aligned with punch
retainer pagsage 54. A punch is received within punch retainer
passage 54 with a rear face in abutting contact with backing
plate 24. When the punch is forced rearwardly into backing
plate 24, the force is transmitted into backiég plate 24,

Figure 5 is a cross-sectional view along !inee 7-5
in Figure 1 and illustrates diamond pin passage 38 and dowel pin

passage 42, which is aligned with punch retainer passage 54.



2077901

Spring hole 40 is formed at one end of angled spring passage 56,

-6~

which is open to punch retainer passage 54 over intersection
area 38. Access hole 50 extends downwardly from spring passage
56 and provides access to release a ball received in spring
passage 56. Diamond pin clearance passage 39 is aligned with,
and of a greater diameter than diamond pin passage 38 to provide

clearance.

Figure 6 shows punch retainer 20 in an assembled
condition. Punch 64 is received in punch retainer passage 54,
and has ball retaining notch 65. Punch tip 66 méy be of a
particular configuration, and may be shaped to vary around the
circumference of punch 64. Punch 64 has upper cylindrical body

68 and rear face 69 in abutting contact with backing plate 24.

Punch retainer 20 is mounted below punch shoe 70,
which includes passages 72 and 74 to receive dowel pin 76 and
diamond pin /8, respectively. Dowel pin 76 and diamond pin 78
properly position punch retainer 20 with respect to punch shoe
70, such that punch 64 is properly aligned with a bottom die
shoe. Diamond pin 78 is necessary if punch tip 60 is shaped

throughout its circumferential extent. If punch tip 66 1is
: round, it may not be necessary to utilize diamond pin 78, whose
primary purpose is to radially align punch 64. Seal 79 is
received in spring hole 40 to seal angled spring passage 56.
Ball 80 is biased by spring 82 into ball retaining notch 65 to
retain punch 64 within punch retainer passage 54. Seal 79

allows a standard sepring to be mounted in angled spring passage
56.

In typical punch and die assemblies, punch shoe 70
is moved downwardly, along with punch retainer 20, such that
punch 64 is brought into contact with a metal stock. %« Form an

aperture in the metal stock. As punch 64 contacts the metal

gstock, a force is transmitted rearwardly into rear face 69 of
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punch 64, and into backing plate 24. Since backing plate 24
extends for approximately the same area as punch retainer 20,
this force is dissipated over a relatively large area. Backing
plate 24 is in contact with punch shoe 70 over a relatively

large surface area, and thus effectively dissipates the force

and transmits it into punch shoe 70 over this surface area.

Since backing plate 24 is permanently connected to
retainer body 22, it can be assured that the passages within the
two are properly aligned, and that punch retainer 20 will be
easily attached to die shoe 70. When forming punch retainer 20,
the passages may be initially formed within retainer body 22 and
backing plate 24. Backing plate 24 is then permanently
connected to retainer body 22 by any permanent connecting means,
such as welding or riveting. The passages are then finally

ground to ensure that they are properly aligned with each

other.

Seal 79, which may be a set screw or a plastic plug
of some sort, is inserted into spring hole 40. It is important
that seal /9 be easily removed to provide access to angled

spring passage 56.

Punch retainer 20 is attached to die shoe 70 in a
manner well known in the art. As an example cap screws may pass
through cap screw passages 46. As 1is also well known in the
art, access hole 50 allows ball 80 to be released, such that
punch 64 may be attached or removed from punch retainer 20.
Typically, some tool is inserted into access hole 50 to force

ball 80 against the force of spring 82.

Prior art punch retainer 84 is illustrated in Figure
/7 for purposes of comparison. In prior art punch retainer 24,
plug 86 receives the force from punch 64. "Plug 86 extends for a

relatively small surface area and must dissipate the force over
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this relatively small area. Dowel pin 88 extends through plug
86 and aligns retainer 84 with punch shoe 70. Ball 90 is biased
by spring 92 into punch 64. Spring 92 is connected at 94 within
passage 96 by some means. Typically, the spring must have some

special attachment means to be attached within passage 96.

Punch retainer 20 of the present invention has
several benefits over punch retainer 84. First, backing plate
24 extends for a much larger area than plug 86, and thus may
dissipate a great deal more force. This allows it to be used in
heavier applications than the prior art. In addition, spring
passage 56 of the present invention is closed off by seal 79 to
allow the use of a standard spring 82. Finally, punch retainer
20 of the present invention achieves the benefits of prior art
punch retainer 84, which is to eliminate complicating alignment

of retainer body 22 and backing plate 24 with a die shoe.

Since punch retainer 20 is pentagonally-shaped it
can be efficiently stored in large quantities. The individual
punch retainers 20 nest adjacent each other to make efficient

use of space.

It should be wunderstood that while the punch
retainer 20 has been disclosed for retaining a punch, the
teaching of this invention could also be used for retaining
other member. In particular, the teaching could be utilized to
retain a punch die, as is algo disclosed in United States Patent

Np. 3,563,124,

A preferred embodiment of the present invention has
been disclosed; however, a worker of ordinary skill in the art
would realize that certain modifications would be considered
within the scope of this invention. and thus the F~!lowing
claims should be studied in order to determine the true scope

and content of the present invention.
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Claims
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1. A punch retainer comprising:

a punch retainer passage,

a spring passage, said spring passage having an intersection area with said

punch retainer passage, said spring passage receiving a spring and a ball, said spring biasing

said ball into said intersection area; and

said punch retainer includes a retainer body and a backing plate, said backing

plate being integrally connected to said retainer body, said spring passage extending through

said backing plate.

2. A punch retainer as recited in claim 1, wherein a seal is disposed 1n said spring

passage at an end removed from said intersection area.

3. A punch retainer as recited in claim 2. wherein said backing plate having a

dowel passage, said dowel passage being coaxial to, and of a diameter smaller than, said

punch retainer passage.

4. A punch retainer as recited in claim 3, wherein said retainer body including

a diamond pin clearance passage, a diamond pin passage extending through said backing
plate, said diamond pin passage allowing accurate radial positioning ot said retainer body,

said diamond pin clearance passage being of a greater diameter than said diamond pin

passage.

3. A punch retainer as recited in claim 2, wherein said retainer body is welded

to said backing plate.

6. A punch retainer as recited in claim 2. wherein said seal 1s a screw.
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7. A punch retainer as recited in claim 2, wherein said seal is a plastic plug.

8. A punch retainer, comprising:
a retainer body, said retainer body defining a first surface area;
a backing plate, said backing plate defining a surface approximately equal 1n

area to said first surface area, said backing plate being permanently connected to said retainer

body.

0. A punch retainer as recited in claim 8, wherein said retainer body is welded

to said backing plate.

10. A punch retainer as recited in claim 8. wherein said retainer body 1s

pentagonal-shaped.

11. A punch retainer as recited in claim 8, wherein said retainer body having a
punch retainer passage, said backing plate having a dowel passage, said dowel passage being
of a smaller diameter than said punch retainer passage, said dowel passage being coaxial with

said punch retainer passage.

12. A punch retainer as recited in claim 11, wherein a spring passage is formed
in said retainer body, said spring passage intersecting said punch retainer passage over an
intersection area, said spring passage receiving a spring, said spring biasing a ball toward
said intersection passage, a screw hole at the end of said spring passage remote from said

intersection area, said screw hole receiving a seal.

13. A punch retainer as recited in claim 12, wherein said screw hole is formed in

said backing plate.

14. A punch retainer as recited in claim 13, wherein said seal 1s a screw.
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13. A punch retainer as recited in claim 12, wherein

said seal is a plastic plug.

14. A method of forming a punch retainer, comprising the

steps of:
(1) permanently connecting a retainer body to a
backing plate, said retainer body and said backing plate having

approximately the same surface area;

(2) then finally grinding at least one passage
extending through both said retainer body and said backing plate
such that they are properly aligned; and

(3) attaching the punch retainer to a punch shoe.

15. A method as recited in claim 14, wherein the

connection recited in step (1) is by welding.

16. A method as recited in claim 14, wherein cap screws

are used to connect the punch retainer to the punch shoe.

17. A method as recited in claim 14, wherein a spring
hole seal is placed over a spring passage to close off the

spring passage.
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