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6 Claims, (Cl. 72—344)

This invention relates to an apparatus of the type
wherein a metal shell is formed upon a punch and wherein
stripping fingers are provided for removing the shell from
the punch and more particularly it relates to a plurality of
self-adjusting stripping fingers.

In the manufacture of extruded tubular metallic articles
such as containers, it is common practice to initially pro-
vide the metal in the form of a slug which is placed in a
shaped die cavity. A shaped punch is juxtaposed to the
die in alignment with the cavity. When the punch and die
are moved relative to one another with sufficient speed
and force, the punch enters the die cavity and strikes the
metal slug, thus causing the slug to flow around the punch
to form a “shell” thereon. That portion of the metal
which flows upward along the shank of the punch com-
prises the side walls of the shell and that portion of the
metal which remains trapped between the end of the
punch and the bottom of the die cavity comprises the end
wall of the shell.

The. above-described extrusion process and conven-
tional drawing produce a container or shell having gen-
erally smooth and satisfactory end and side walls; how-
ever the terminal edges of the side walls, which form the
top edge of the shell, are usually non-uniform and non-
planar. This is often referred to as being an “irregular
profile” at the upper end of the shell and this irregular
profile is created by the fact that one portion of the side
wall may flow slightly higher on the shank of the punch
than the portion immediately adjacent it, The result is a
top edge formed of small interconnected irregular peaks
and valleys which create an undulating formation which
comprises the irregular profile.

In the subsequent formation of the shell into a finished
container body, the irregular profile is suitably machined
into a smooth top edge. However, before such machining
can take place, it is necessary to remove the shell from
the punch, and this removal operation has heretofore been
a problem.. The conventional way of removing an ex-
truded shell from the punch has been to utilize some form
of stripping members which come into engagement with
the shell as the punch retracts or moves relatively away
from the die cavity and which apply pressure to slide the
shell off of the punch. Attempts were made to utilize
stripping fingers to accomplish such a removal operation
and to have such fingers engage the top edge or profile
of the shell, but due to the fact that this top edge usnally
had an irregular profile, the fingers tended to tip or cock
the shell and thus caused it to stick or bind on the punch.
Other types of stripping members, such as jaws to engage
the opposite side walls of the shell, required the use of
auxiliary actuating mechanism and thus were more expen-
sive, more complicated and generally less satisfactory than
stripping fingers.

It is, therefore, an object of the present invention to
overcome the difficulties and deficiencies associated with
the prior art and to provide an improved stripping mech-
anism for a shell on a forming punch.

Amnother object of the present invention is to provide
stripping fingers in an apparatus for removing an extruded
article from the punch element and for accomplishing
such removal without causing the article to bind or stick
upon the punch.

Another object of the present invention is to provide
stripping fingers which are self-adjusting and self-leveling
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and thus capable of engaging an uneven or irregular pro-
file on the upper edge of an article and which are suitably
interconnected so that no removal of the article can occur
until all fingers are in engagement with the upper edge.

Numerous other objects and advantages will be under-
stood from the following description, which, taken in con-
nection with the accompanying drawings, discloses a pre-
fered embodiment thereof.

The foregoing objects are attained by providing spaced
stripping fingers disposed about the periphery of a shell
forming punch and adapted to engage the upper edge of
an article formed upon the punch. Each of the stripping
fingers is mounted upon one end of a piston rod and the
piston at the opposite. end of the rod is reciprocable with
a cylinder. All of the stripping finger pistons are spring
biased to an equal height and all of the stripping finger
cylinders are completely filled with hydraulic fluid above
this height. The cylinders are interconnected to one an-
other to permit hydraulic fluid flow from one into the
others.

When the conventional extrusion or drawing operation
takes place, an article having an uneven upper edge is
formed on the punch. After the article is completed, the
punch is moved relatively to the spring fingers to bring
them into contact with the upper edge of the article.
When the first spring finger engages the highest spot on
the uneven upper edge, it is pushed upward by this edge
thereby moving its interconnected piston upward in its as-
sociated cylinder. This upward piston motion causes hy-
draulic fluid to be transferred out of the cylinder and into
the other cylinders, thus pushing their pistons and inter-

- connected spring fingers downward toward the upper edge.
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When a second spring finger contacts the upper edge, it
too rides upward, thus transferring fluid to any remaining
cylinders and moving their spring fingers down toward
the edge. Finally, when all of the spring fingers have
engaged the upper edge of the article, continued relative
movement causes the article to be stripped axially off the
punch without any cocking or binding. When the article
has been removed, the springs beneath each piston bias
their associated pistons back to their original positions,
thus leveling the fingers and preparing them for a new
stripping operation.

Referring to the drawings:

FIGURE 1 is a plan elevaticnal view of the stripping
fingers and punch in accordance with the principles of the
present invention;

FIGURE 2 is a sectional view taken substantially along
line 2—2 of FIGURE 1 and illustrating the fingers strip-
ping an extruding article from the punch;:

FIGURE 3 is a fragmentary view of the article on the
punch just prior to engagement of the stripping fingers;
and

FIGURE 4 is a developed view, partly in section, of the
stripping fingers and their manner of sequential engage-
ment with the article upper edge.

As a preferred or exemplary form of the present in-
vention, FIGURE 2 illustrates an extrusion apparatus
generally designated 10 and having a die member 12 with
a cavity 14 therein and a punch member 16 juxtaposed
above the cavity, and being of a slightly smaller cross-
sectional size than the cavity, Either the die member 12
or the punch member 16, or both, are suitably affixed to
reciprocable platens, not shown, which permit the said
members to be reciprocated relative to one another. Asa
result of such reciprocation, the punch member 16 selec-
tively enters into the die cavity 14.

A stripper mechanism generally designated 18 is mount-
ed in spaced juxtaposition to the die member 12 by
means of three equally spaced posts 2¢ which are dis-
posed about the periphery of the di¢ cavity 14. One end
of each post 20 is threaded, as shown at 22, for mating
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engagement with an associated threaded aperture in a
stripping finger mounting plate 24. The opposite end of
each post 20 is reduced in diameter, as shown at 26, and
is positioned within a similarly sized aperture in the die
member 12. The end of the reduced diameter portion 26
is provided with threads 28 which are adapted to receive
a nut 30 which engages the post to the apparatus 10.

The mounting plate 24 is provided with a central aper-
ture 32 of a size large enough to freely accommodate the
punch member 16. A plurality of stripping fingers units
generally designated 34 are disposed about the periphery
of the aperture 32 and are affixed to the undersurface of
the mounting plate 24 by means of mounting bolts 36.
Each unit 34 is formed of a cylinder 38, a piston 40 re-
ciprocable within the cylinder 38, a piston rod 42 depend-
ing from the piston 40 and projecting downwardly beyond
the end of the cylinder, and a stripping finger 44 mounted
on the downwardly projecting end of the piston rod 42.
The cylinder 38 is provided with a removable lower end
46 which is threadably engaged with the remainder of the
cylinder body and within this lower end, a groove or slot
(not shown) is provided for accommodating a raised
ridge or integral key 48 formed on the piston rod 42.
This key and slot cooperate to prevent rotation of the
piston rod 42 and thus assure that the stripping finger 44
always extends radially toward the punch member 16, as
shown in FIGURE 1.

A compression spring 58 is located within each unit 34
surrounding the piston rod 42 and extending between the
end 46 and the undersurface of the piston 4¢. The lower
end 46 of the cylinder 38 is provided with at least one
internal shoulder 52 extending upward toward the piston
49, The purpose of this shoulder 52 is to provide a stop
or seat for the piston 48, and between this piston seat
and the base of the end 46, space is provided for the
spring 50 to be completely compressed without being
crushed and deformed by the piston 49.

Above the piston 40, the cylinder 38 is completely
filled with some suitable hydraulic fluid medium 54, such
as oil, water, or other similar liguids. A suitable seal,
such as an O-ring 56, is provided between the sides of
the piston 40 and the walls of the cylinder 38 to assure
that the fluid 54 will not leak past the piston and into

the lower spring-containing portion of the cylinder. The.

various cylinders 38 are interconnected to one another
by conduit means 538, as shown in FIGURE 1, and in
normal operation each cylinder is filled with the same
volume of fluid 54 and the conduit means 58 is likewise
completely filled with fluid. Thus, any upward move-
ment of a piston 40 will necessarily result in some fluid
- being forced out of its associated cylinder and into the
remaining cylinders. This causes the pistons in these re-
maining cylinders to move downward and it will thus be
appreciated that any movement of one piston 40 will
result in substantially simultaneous responsive movement
of the other pistons 49. A valve 6€ can be provided in
the conduit means 58 for connecting the conduit means
and cylinders to a suitable source of hydraulic fluid 54.
In normal operation, the valve 69 is closed to prevent
any back-flow of the fluid 54.

In performing the extrusion operation, a pellet or slug
63 of aluminum, or other suitable article-forming mate-
rial, is placed within the die cavity 14. As previously
indicated, the die member 12 and the punch member 16
are reciprocable relative to one another. In the preferred
form of the invention, the die member 12 is fixed and the
punch member 16 is movable, but the reverse can be true
without departing from the spirit and scope of the pres-
ent invention. The punch member 16 is driven into the
die cavity with sufficient force and speed to cause the
slug 62 within the cavity to flow upward along the shank
of the punch 16 to form a tubular article generally desig-
nated 64. The article has side walls 66 which are formed
along the punch shank and a bottom wall 68 which is
formed between the bottom of the punch and the bottom
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of the cavity. The upper edge of the side walls 66 is
designated 70 and forms the upper profile of the article
64.

As can be seen in FIGURE 3, the article 64 remains
adhered to the punch 16 after the punch retracts from
the die cavity 18. Further movement of the punch 16
causes the stripping fingers to engage the upper edge 70
of the article 64 and as the punch continues to move
relatively past these fingers, the fingers serve to strip or
slide the article off the punch, as shown in FIGURE 2.

As can be seen in FIGURES 2 through 4, the upper
edge 70 is shaped irregularly and as a result, the various
stripping fingers 44 do not simultaneously come into en-
gagement with this edge. If the stripping fingers 44 were
fixed and non-movable, the one that would come into first
engagement i.e., that finger aligned with the highest pro-
file portion, would immediately apply pressure to strip
the article 64 from the punch 16, This would cause the
article to tip or cock slightly on the punch and the edge
portion opposite the finger-engaged edge portion would
tend to bite into the shank of the punch, with the result
that the article 64 would become stuck or bound upon the
punch,

To prevent such a condition from occurring, the strip-
ping fingers are interconnected as described, so that when
pressure is applied, it is simultaneously applied by all
fingers. This can be best described in connection with
FIGURE 4 wherein the stripping finger units are identi-
fied as 344, 34b and 34c having respectively stripping
fingers 444, 44b and 44c. It can be seen that prior to
engagement with the edge 70, all pistons 40 and thus all
stripping fingers 44 are held at the same height or level
by means of the springs 58. Above the pistons 49, each
unit and their interconnecting conduit means 58 is com-
pletely filled with hydraulic fluid 54.

As the article 64 moves upward toward the fingers,
the highest portion on the profile 78 is beneath the finger
44c. When this profile portion engages the finger 44c,
it causes the finger to move upward, thus forcing fluid
out of the unit 34¢ and into the other units 34a and 34b.
This causes the fingers 44a and 44b to move downward
toward the edge or profile 70. The next finger to engage
the edge is 44a and after such engagement the finger 44a
is moved upward by the edge 78. This causes fluid 54
to flow out of the unit 34a and since such fluid cannot
enter unit 34c, which is itself expelling fluid, all such
fluid enters unit 345 thus forcing finger 44b downward
toward the edge 70. When finger 445 finally engages
the edge 79, all three fingers are in engagement with the
edge, and further movement of the article 64 is pre-
vented since the fingers now are applying equal pressure
about the shank of the punch. Thus, as the punch 16
moves further, the fingers cause the article 64 to strip
or slide off its shank, as shown in FIGURE 2. Once the
article has been stripped or removed, the springs 50
cause all three fingers to again return to the same level,
as shown in FIGURE 4, and a new extrusion operation
can commence.

It is thought that the invention and many of its at-
tendant features will be understood from the foregoing
description, and it will be apparent that various changes
may be made in the form, construction, and arrangement
of parts without departing from the spirit and scope of
the invention or sacrificing all of its material advantages,
the form hereinbefore described being merely a preferred
embodiment thereof.

T claim:

1. In an apparatus having a relatively movable punch
member upon which an article is formed:

a plurality of stripping fingers disposed about said
punch member for engagement with said article;
and

means interconnecting said stripping fingers whereby
directional movement of any one of sajd fingers
causes responsive opposite directional movement of
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at least one of the remaining fingers to thus cause
all fingers to be in engagement with said article be-
fore said fingers apply pressure to strip said article
from said punch member.

2. In an apparatus having a relatively movable punch
member upon which an article is formed:

a plurality of stripping finger units spaced equally

about said punch member;

said stripping finger units each including a cylinder, a

piston reciprocable within said cylinder, and a strip-
ping finger attached to said piston;

said stripping fingers extending radially toward said

punch member for engagement with said article;
said cylinders being interconnected to one another by
conduit means;

hydraulic fluid filling said conduit means and each of

said cylinders on one side of said pistons;

said stripping fingers being movable upon engagement

with said article to cause said pistons to move within
their respective cylinders and to transfer fluid
through said conduit means until all of said strip-
ping fingers are in engagement with said article
whereby said article is stripped from said -punch
member.

3. An invention as defined in claim 2 but further char-
acterized by biasing means within each of said cylinders
normally biasing said pistons toward said hydraudic fluid.

4. An invention as defined in claim 2 wherein said
stripping fingers are attached to said pistons by means
of piston rods which depend from each piston and pro-
ject beyond the end of said cylinder for engagement with
said stripping fingers.

5. An invention as defined in claim 2 but further char-
acterized by means for preventing rotation of said strip-
ping fingers.

6. An article forming apparatus comprising:

a die member having a cavity therein;

a punch member movable relative to said die member

and dimensioned to fit within said cavity;

said cavity being adapted to receive a slug of material

which, when struck by said punch member, forms
and article which adheres thereto; and

means for stripping said article from said punch mem-

ber;

said means including a plurality of stripping fingers
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spaced equally about the periphery of the punch
member, extending radially toward said punch mem-
ber, and adapted to engage the upper edge of an
article adhered to said punch member;

said means also including piston and cylinder means
mounting each of said stripping fingers;

said piston and cylinder means including an elongated
tubular cylinder having an aperture in one end there-
of and a piston slidable within said cylinder and
having a depending piston rod which projects
through said aperture and beyond said cylinder;

said- stripping fingers being mounted upon the project-
ing ends of said piston rods;

spring-biasing means beneath said pistons extending be-
tween the apertured end of each cylinder and the
face of each piston from which said piston rod de-
pends;

conduit means interconnecting said cylinders adjacent
their non-apertured ends;

said spring-biasing means normally biasing all of said
pistons and thus all of said stripping fingers to the
same level;

hydraulic fluid contained within said conduit means
and within each of said cylinders;

said hydraulic fluid normally completely filling said
conduit means and each of said cylinders above said
pistons;

said stripping fingers being movable axially of said
punch member when engaged by said article;

said axial movement of any one of said stripping fingers
causing a responsive oppositely directed axial move-
ment of at least one other of said stripping fingers
until all of said stripping fingers engage said article
whereby they move said article axially of said puach
member to strip it therefrom.
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