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@ Rigidly supported molded plastics material punch guide and stripper and method of making same.

@ A punch gﬁide (13) and stripper (13) from plactics mater-
ial is molded in situ around the active end (28) or nose of the [ J\—za
punch (18) within a rigid metal punch guide {13) of the punch. ' :

receiving member to engage a workpiece (W) around the slug
‘to be punched therefrom and strip the punch (18) from the : ’0\
workpiece (W) without bulging or damaging the workpiece.
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This invention relates to the art of guiding
punches to workpieces and stripping the punches from the
workpieces to prevent damage or distortion of the work-
pieces. More specifically this invention deals with a
plastics punch stripper and guide molded in situ around
the active end of a punch within the exiting mouth of a
rigid punch guide to a depth or thickness sufficient to
support the punch throughout its stroke and with an end
face having an inner periphery conforming exactly with
the configuration of the punch to engage the workpiece in
the area surroundiﬁg the punched out slug and lying flush
with the periphery of the punched out hole.

According to this inventiop, there is provided

-a molded plastics material punch guide and stripper rein-

forced and surrounded by a rigid metal punch receiving
member and guide. The stripper and guide is molded or
cast in situ around the active end of the punch within

the punch exiting mouth of the surrounding punch guide and
the cast or molded plastics body has a finished flat end
face either flush with or just beyond the exiting end edge
of the metal punch guide to engage the workpiece around

the margin of the slug to be punched out of the workpiece. .

Since the punch itself provides the molding surface for
the inner periphery of the stripper body, the workpiece
engaging end face of the stripper will be flush with the
edge of the punched out hole to prevent any dimpling or
bulging of the workpiece as the punch is withdrawn from
the workpiece.

The plastics material body is surrounded by the
rigid metal punch guide in intimate bonded relation there-
with. and is protected against lateral shifting or distor-
tion so that it will, in turn, accurately guide the punch
fight up to the point of entry of the punch into the work-
plece. The stripper thus cooperates with the punch die to
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insure accurate and clean-cut punching of the workpiece,
The plastics material is selected for ease in

molding, toughness, bearing load and guide capacity, re-

sistance to deformation under stress and impact at the

5 operating temperatures, and capability of being finished

to a smooth end face which will not mar the workpiece.
The plastics material should be elastomeric to avoid
shattering under stress and since it is reinforceéd by the
surrounding rigid metal punch guide, it will not shift.
10 TFor ease in molding, it can be cast from a viscous hard-

| enable fluid. Both thermoplastic and thermosetting resins

are operative. ' ' |
Urethane-type resins are preferred - The fol-
low1ng resins of this type are useful examples:

15 "R-PRENE" - a urethane elastomer marketed by
DiAero; Division of Houdaille Industries, Inc., Lake City,
‘Minnesota, the K-100 grade having the following properties
is especially useful:

Hardness ] 92A
20 Tensile Strength, PSI 6,100
Elongation, % 690
100% Modulus, PSI 1,300
300% Modulus, PSI : 1,970
Tear, D-470, PLI .190
25 Tear, Die C, PLI 800
, Bashore Resilience, % : 55
Lo Compression Set, Method B, 28
22 hrs. 158°F
Bel} Brlttle °F : -90
30 v, "CONAP" - 'a Poly ether Polyurethane marketed by

o .
Conap, Ind., Olean, New York, the UC-22 grade is a liquid
which will cure at room or elevated temperatures to pro-
vide the following very desired properties:

Hardness, Shore D 70 (68) ' ASTM D2240
35 Tensile Strength, psi 2900 (2600) ASTM D412
Elongation, 7% 70 (150) ASTM D412
Tear Strength, pli 385 -(430) ASTM D624

Thermosetting epoxy casting resins capable of
hardening from viscous precurable liquids into hard tough
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solids either at room or elevated temperatures or with
hardeners are also useful and a wide selection is avail-
able under trade names such as "EPI-BIS" from Dow Chemi-
cal Co., "NOVOLAC" from Union Carbide Corp., "EPI-REZ"
from Celanese Co. and the like.

When the punch is used as a portion of the mold
for the in situ casting of the stripper body it should be
coated with a release agent or lubricant.

It is then an object of this invention to pro-
vide a combined punch guide and stripper formed of plastics
material and reinforced by a surrounding rigid punch re-
ceiving member.

Another object of this invention is to improve
the quality and accuracy of punching operations by guiding
the punch right up to its point of entry into a workpiece
in an elastomeric plastics material stripper engaging the
workpiece and reinforced against dilsplacement or distor-
tion by a surrounding rigid punch guide tube.

Another object of this invention is to pro-
vide a punch stripper molded in situ in a punch guide
tube around the active end of the punch.

A specific object of this invention is to cast
a punch stripper in the exiting mouth of a punch guide
around the active end of the punch. '

A still further object of this invention is to
provide a method of forming punch strippers.

A still further object of this invention is to
provide a method of molding a plastics material punch
stripper as part of a metal punch guide around the active
end of a punch in said guide.

Other and further objects of this invention
will become apparent to those skilled in this art from
the following detailed description of the annexed sheets
of drawings which, by way of a preferred example only,
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illustrate an embodiment of the invention.

Figure 1 is a fragmentary cross-sectional view
of a turret punch equipped with a stripper and guide
according to this invention and showing the relative
positions of the parts in retracted position at the start
of a punching step; .

Figure 2 is a view similar to Figure 1 but
showing the relative positions of the parts just before
the punch enters the workpiece;

Figure 3 is a view similar to Figures 1 and 2
but showing the relative positions of the parts after the
punch has passed through the workpiece; '

Figure 4 is a view similar to Figures 1 to 3
but showing the relative positions of the parts upon re-
traction of the puncﬁ from the workpiece;

' Figure 5 is a cross- sectional view along the
line V-V of Figure 1; ’

Figure 6 is a bottom plan view taken along the
line VI VI of Figure 1; .

Figure 7 is a somewhat diagrammatic cross-sec-
tional view, with parts in elevation illustrating the
césting or molding of the stripper body around the active
end of the punch in the punch guide;

Figure 8 is a view similar to Figure 7 but il-
lustrating the grinding of the molded étripper body flush
with the bottom end edge of the punch guide;

Figure 9 is a view similar to Figure 8 but
showing the stripper body prOJecting slightly beyond the
punch guide.

The assembly 10 of Figures 1 to 4 illustrates
one station of a turret punch machine ha%ing the molded
plastics punch stripper and guide of this invention in
position in the assembly. The assembly 10 includes a
punch holder or turret 1l having a vertical punch
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receiving hole 12 therethrough. A tubular punch guide

13 is suspended in the hole 12 by an outturned top flange
14 resting on an apertured platform 15 which is sup-
ported by springs 16 on top of the turret 1l. Pins 17 on
the turret 1l center the springs 16 and slide through
holes in the platform 15.

A punch 18 is slidably mounted in the tubular
punch guide 13 and has a reduced diameter upstanding
shank 19 slidable through a collar 20 resting on the
flange 14 and projecting into the top of the tubular
guide 13, _

A coil spring 21 surrounds the shank 19 and is
bottomed on the collar 20 -at one end and is compressed by
a nut 22 threaded on the other end of the shank 19. The
punch 18 is thus spring-suspended in the punch guide 13
from a spring-suspended platform 15 on the turret 11.

A ram 23 engages the nut 22 to activate the
punch guide and punch as hereinafter more fully described.

To prevent rotation of the punch 18 in the
guide 13 and to prevent rotation of the punch guide 13 in
the hole 12, the punch has a laterally extending pin 24,
This,pin 24 extend through a vertical slot 25 in the
punch guide 13 to project into a groove 26 in the hole 12
of the turret 11. The slot 25 opens through the’top
flange 14 of the guidé 13 but has a closed bottom end 27
preventing the punch 18 from dropping through the guide
13. ,

The punch 18 has a reduced configured active
end 28 with a flat bottom end face 29 and a flared top
shoulder 30 extending to the full diameter of the punch.
This active end 28 of the punch may have any desired con-
figuration and size to form the desired hole in a work-
piece W supported on a die 31 of the punch assembly 10.
The die 31 has a hole 32 shaped and sized to receive the
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active end 28 of the punch. ,

In accordance with this invention, the active
end 28 of the punch is slidably guided in a molded pla-
stics member 33 which.also serves to strip the punch
from the workpiece without damaging the workpiece. This
member 33 is integrally bonded in the bottom end of the
guide tube 13 with its outer periphery 34 surrounded and
supported by the tube which is formed of non-yielding
material such as steel.

The guide and stripper membexr 33 has an inner
periphery 35 surrounding the active end of the punch 28
in intimate bearing relationship. This inner beriphery
35 has a height greater than the length of the stroke of
the punch 18 so that the active end 28 of the punch is
always slidably guided by this inner periphery.

\ The member 33 has a finished smooth end face
or edge 36 which may be flush with the bottom.end 37 of
the punch guide 13 or may project just sllghtly beyond
this bottom end edge 37.

The upper end 38 of the member 33 is flared or
beveled from the inner periphery 35 to the outer periphery
34. An annular rib 39 is provided on the member 33 to
seat in a groove 40 in the inner periphery of the punch
gulide 13 to anchor the member against sliding in the
punch guide.

In éperation of the assembly 10, the nut 22
is tlghtened to compress the spring 21 thereby raising
the punch 18 so that its end face 29 is either flush with
ot retracted into the stripper 33 at the start of the
punEhing operation and befiore the ram 23 engages the nut
22 as, illustrated in Figure 1. Then, as the ram 23 en-
gages the nut 22, as shown in Figure 2, the thrust of the
ram is applied to the platform 15 through the spring 21
thereby lowering the platform 15 and compressing the
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springs 16. This lowering of the platform projects the
punch guide 13 beyond the turret 1l to seat the end face
36 of the member 33 on the workpiece W around the die
hole 32. 1If this end face 36 is flush with the bottom
end edge 37 of the punch guide 13, this end edge 37 will
also seat on the workpiece. - Thus, as the assembly moves
from the starting position of Figure 1 to the position of
Figure 2, the workpiece W is firmly clamped between the
die 31 and the stripper and guide member 33 in the area
surrounding the active end 28 of .the punch. A

As the ram 23 descends to the position of

Figure 3, the spring 21 is further compressed to accomo-
~date ejection of the active end 28 of the punch 18 beyond .
‘the stripper and guide member 33 and the guide tube 13

with the end 29 of the punch entering the workpiece and
cutting a slug S from the workpiece which drops through
the die hole 32. This forms a hole H in the workpiece
of the exact size and configuration as the leading end 28
of the punch. Since the workpiece W is tightly clamped
against the die 31 in the marginal area thereof surround-
ing the hole H and since the inner periphery 35 of the
member 33 is in intimate conforming bearing contact with
the punch and thereby extends right up to the periphery
of the hole H, very accurate and clean-cut punchlngs are
obtained. .
| After the slug S has been punched out of  the
hole H, the ram 23 is retracted as shown in Figure 4
whereupon the spring 21 raises the punch 18 to withdraw
its active end 28 within the punch guide 13 and stripper
member 33. The spring 21, however, holds the platform 15
at its lower p031tion to continue to press the stripper
member 33 against the workpiece so that the active end of
the punch 28 will be withdrawn from the punched hole H
while the area of the workpiece surrounding the hole is
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still clamped tightly against the die. This prevents
bulglng or dimpling of the workplece as the punch is
stripped from the workpiece.

Following the retraction of the active end 28
of the punch into the punch guide and stripper 33, the
ram 23 is raised back to the position of Figure 1 allowing
the springs 16 to expand for raising the platform to lift
the punch guide 13 back into the turret hole 12 and away
from the workplece

In accordance w1th this invention, the gulde
and stripper member 33 is molded in situ in the punch
guide 13 around the active end of the punch 28. Thus, as
shown in Figure 7, the punch 18 is positioned in the guide
tube 13 so that the active end 28 projects beyond the end
edge 37 of the guide tube but with the flared shoulder 30
of the punch below the groove 40 in the guide tube. This
provides an open top molding cavity with an outer wall
formed by the inner periphery and groove of the guide tube
13, an inner wall formed by the periphery of the active
end of the punch 28, and a bottom wall formed by the
shoulder 30. A pour tube or funnel 41 may conveniently
be mounted on the guide tube 33 with a skirt 42 embracing
the end of the tube and a shoulder 43 bottomed on and
coverlng the end edge 37 of the tube. The inner wall of
the guide tube er funnel 41 is of the same diameter as
the inner wall of the punch guide 13 and with the skirt
42 cen&eriqg the tube 41 on this punch guide, the open
toP of the molding cavity is extended beyond the end 37
of the guide tube 13. The end 28 and the shoulder 30 of
the punch 18 together with the interior wall of the funnel
tube 41 are coated with a release coating 44 and a viscous
hardenable resin is then poured through the tube 41 to
fill the mold cavity to a level above the end edge 37 of
the guide tube 13. As shown in Figure 7, the opeh top
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mold cavity C is filled with the viscous flowable resin
R to a level just above the top end edge 37 of the guide
tube 13. |

After the resin R filling'the mold cavity C
has hardened, the tube 41 is removed and the punch 18 re-
tracted in the guide 13. The top end face of the molded
resin is either ground flush with the end edge 37 of the
guide tube 13 as shown in Figure 8 or is ground flat at a
level just above this end edge as shown in Figure 9. A
grinding wheel illustrated at 45 can conveniently form the

flat active end face 36 of the guide and stripper member

33.

Since the guide and stripper 33 is formed in
situ in the punch guide and around the active end of the
punch, it becomes an integral fixed part of the punch
guide tube 13 and conforms exactly with the configuration
and size of the active end of the punch. The rigid punch
guide enveloping the molded plastics member 33 prevents
lateral shifting or deformation of the plastics material
but since the preferred material is an elastomer, it can
flow under excessive stresses to avoid shattering under
high impact loads. The active end face 36 of the plas?
tics member 33 is polished smooth so as not to mar or
scratch the workpiece W, and in the embodiment where the
end edge 37 of the guide tube 13 also engages the work-
piece, this end edge may be polished. ,

From the above descriptions, it should be
understood that this invention provides a punch assembly
with a molded plastics material stripper that also acts
as a guide for the active end of the punch and is rein-
forced against lateral displacement by a surrounding
rigid punch receiving member.
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What We Claim Is:

1. A punch stripper assembly comprising a

punch haviﬁg a reduced head end shaped to punch a desired

configuration in a workpiece, a rigid punch guide slid-
ably supporting the punch having com 2xit end receiving
the punch head therethrough, a plastics material stripper

tightly affixed in the exit end of said guide surrounded

by said rigid material and having 2 punch head molded

- periphery slidably receiving the punch head in full con-

formity therewith, first spring means retracting said
guide and stripper away from a workpiece, a ram driving
said punch, second spring means compressed by said ram .
for compressing the said first spring means to press the
stripper againét a workpiece, and said ram ha%ing a
stroke driving said punch through szid worknisce guided
by said rigidly supported stripper.

2. In a punch stripper assembly of the type

having a spring supported punch guide and a soring sup-

- ported punch slidable in said guide, the improvement of

a molded plastics material stripper in said punch guide
slidably supporting the active end of the punch and

- having an end face for bottoming orn a workplace to be

puncbed. _ _
3. A punch stripper assembly which com-
prlses a rigid tubular member adzptecd to receive a punch,
a molde plastlcs materlal stripper body in said tubular
member, said body having an outer periphery engaged and
surrounded by said punch member, an Inner periphery
adapted to receive a punch therethrough, and an end face
for pressing égainst a workpiece around a hole to be
formed by the punch.

4, The assembly of zlair 1 wherein said
plastics material stripper has an inner periphery with a

>
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height greater than the stroke of the ram to continually
engage the punch head throughout its operating stroke.

5. The assembly of claim 1 wherein said
stripper has an outer periphery molded in situ in the
punch guide and any inner periphery molded in situ around
the punch head.

6. The assembly of claim 1 wherein the
punch guide has an internal recess and the stripper has
a2 2>votizberance in said recess securing the stripper
against longitudinal movement in the guide.

7. The assembly of claim 1 wherein the
guide has an outturned flange at the top end thereof bot-
tomed on a platform supported by said first spring means
and the punch has a stem projecting above said flange
within said second spring means.

8. The assembly of claim 1 wherein said
stripper is an in situ molded urethane body bonded to the
punch guide. ' : '
9. The additional improvemeﬁt of claim 2
wherein said plastics material stripper has a height
greater than the stroke of the punch to remain in guiding
engagement with the punch throughout its stroke.

10. The additional improvement of claim
2 wherein the stripper is composed of an elastomer bonded
to said guide. ‘

11. The further improvement of claim 10
wherein the elastomer is a urethane resin. .

12. The assembly of claim 3 wherein the end
face is flush with the punch exiting end of the tubular
member.

13. The assembly of claim 3 wherein the end
face projects beyond the end of the tubular member.

14, The assembly of claim 3 wherein the
plastics material of the stripper body is an elastomer
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bonded to the tubular member.

| 15. The assembly of claim 14 wherein the
elastomer 1s a urethane resin.

_' -16. The method of making a punch stripper
assembly which comprises forming a molding cavity between
a punch and a punch guide filling said cavity with plas- ~
tics material, .curing said material into a solid stripper
body, and ralkasing the punch from the body.

' 17. The method of forming a punch stripper
assembly which comprises casting plastics material in the
exit end of a punch guide around the reduced head of a
punch slidable in said guide, retracting the punch head
in the resulting casting and finishing the end face of
the casting to provide évworkpiece engaging surface.

18. The method of claim 16 including the
step of coating the punch with a mold weleacse.agent be-

‘fore £illing the cavity.

19. The method of claim 16 wherein the plas-
tics material is an elastomer. ' :

20. The method of claim 17 including the
casting of the plastics material to a level beyond the
guide. B |
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