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{57] ABSTRACT

A stripper surrounds an axially moving ram carrying a
tubular article to be stripped therefrom by engage-
ment of a leading edge thereof. A multiplicity of cir-
cumferentially adjacent stripper fingers are normally
urged forwardly to a preset maximum forward position
by individual finger reciprocal pistons which move rel-
atively freely rearwardly from each individua! finger
engagement with the article leading edge as deter-
mined by the leading edge contour. Rearward move-
ment of the finger pistons against a preset volume of
liquid forces a portion of the liquid through a header
into a liquid collector until substantially all of the fin-
gers have been contacted by the article leading edge,
after which, the collector bottoms positively opposing
any further liquid flow therein creating through said
liquid and finger pistons a positive reverse force stop-
ping rearward movement of said fingers in their indi-
vidual then rearward positions to strip the article. Var-
ious components can be incorporated assisting in
stripping once stripping commences, detecting com-
mencement of stripping and detecting lack of an arti-
cle to be stripped.

26 Claims, 12 Drawing Figures
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FORCE EQUALIZED EXTERNAL STRIPPER FOR
METALWORKING MACHINES AND THE LIKE

BACKGROUND OF THE INVENTION

This invention relates to a force equalized external
stripper for use on metal working muchines and the like
of the type having a movable ram with a tubular article
thereon required to be stripped therefrom during such
ram movement. More particularly, the stripper in-
cludes a multiplicity of circumferentially adjacent fin-
gers engaging the leading edge of the tubular article
during ram movement, the fingers uniquely moving rel-
atively freely rearwardly on an individually determined
basis upon engagement by the article leading edge. Ini-
tially, the individual stripper fingers are so moved rear-
wardly as determined by the particular contour of that
article leading edge until substantially all of the fingers
are so engaged, after which, all of the fingers are posi-
tively stopped at their then individual rearward posi-
tions and exert a uniform stripping force completely
around the article leading edge to carry out the strip-
ping operation. Various supplemental components may
be incorporated to exert an additional positive assisting
force against the fingers to aid in stripping once strip-
ping has commenced, or to detect the exact instant of
commencement of each stripping operation, or to de-
tect lack of an article to be stripped, the signals from
the latter detections being further useable to show ma-
chine malfunction.

A great multiplicity of various forms of stripping de-
vices for stripping tubular articles from axially moving
rams in metalworking machinery have heretofore been
provided. Considering the general concept broadly, a
large number of these prior stripping devices have in-
cluded the same general stripping function, that is, a
frame mounts a multiplicity of circumferentially adja-
cent stripper fingers surrounding the axially moving
ram carrying the tubular article to be stripped there-
from and movement of the ram ultimately causes the
article leading edge to contact several of the fingers
causing the stopping of the article while the ram contin-
ues to move and thereby forcing the article axially from
the ram. Depending on the particular metalworking op-
erations including the size of the article to be stripped,
the metal thickness of the article at the time of strip-
ping, the adherence of the article to the ram at the time
of stripping and the materials from which the articles
have been formed, this form of stripping operation can
be relatively easy or extremely difficult, particularly
keeping in mind that the stripping operation must take
place without any appreciable article damage being
caused thereby.

A prime example of a major use of stripping devices
of the type herein involved is in machinery for manu-
facturing cup-like, metallic can bodies, that is, can bod-
ies having an open upper end. tubular sidewalls and a
bottom wall integral with the sidewalls. Such can bod-
ies are usually formed of either aluminum or tinplate
and as finally formed have metal wall thicknesses of
merely a few thousandths of an inch. Typically, the
usual manufacturing procedure would be to first blank
and draw a larger diameter shallow cup in a blank and
draw apparatus, redraw if necessary followed by a se-
ries of wz'l ironing operations to form into a relatively
deep final shape in a bodymaker, and finally trim the
sidesalls to exact final length in an appropriate trim-
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mer, resulting in a can body useable for containing lig-
uid beverages and the like.

Stripping the larger diameter shallow cups from the
ram of the blank and draw apparatus will normally not
present any great difficulty. At this stage of manufac-
ture, the metal is of greater thickness, the forming
forces are less severe and particularly the shallowness
of the cup produced results in less gripping or adher-
ence of the formed cups on the drawing rum. For these
reasons, despite relatively high speeds, conventional
strippers may be used and satisfactory stripping is ac-
complished without damage to the large diameter shal-
low cups.

In the final forming step with use of the bodymaker,
however, a completely different situation is presented.
Whether a redrawing step followed by a series of iron-
ing steps or merely the series of ironing steps are re-
quired, the smaller diameter relatively deep final can
bodies required to be produced greatly increase the
overall area of gripping on the ram as well as the sever-
ity of gripping forces. This, combined with the can
body metal wall thicknesses of merely a few thou-
sandths of an inch makes the stripping operation in the
bodymaker quite critical and very difficult.

Stripping in the bodymaker of these relatively deep
and thin-walled can bodies is even more critically ag-
gravated by the fact that wall ironing of the shallow
cups into the relatively deep can bodies cannot be ac-
complished without producing some degree of scallop-
ing at the final can body open ends, that is, the axial
length of the can body side wall varies between lesser
and greater axial wall height progressing around the
circumference of the can body open end. Despite this
scalloped can body open end, however, it is this rela-
tively thin can body open end surface against which all
of the forces by the stripping fingers of the stripper
must be applied in order to stop the motion of the can
body in order that the moving ram will withdraw there-
from to release the can body from the ram in the strip-
ping operation.

In effect, as the ram forces the can body through the
last of the wall ironing dies in the can body forming mo-
tion, the end portion of the ram and the finished can
body passes axially through the stripper with the multi-
plicity of circumferentially adjacent stripping fingers
pivoting outwardly to permit such passage. The ram
motion then reverses, returning the can body toward
the stripper fingers which have now pivoted back in-
wardly closely adjacent the ram surface and block re-
turn passage of the can body engaging the can body
open end surface or edge attempting to stop further
motion of the can body stripping it from the ram as the
ram continues such return motion through the stripper.

Most of the prior stripper constructions, although
having a multiplicity of circumferentially adjacent
stripper fingers, have had all such stripper fingers
mounted virtually immovable axially although neces-
sarily radially pivotal. Thus, with the can body open
ends having scalloped end surfaces or edges, the higher
portions of the scallops will be the first to contact strip-
per fingers and unless the can body wall curls or other-
wise permanently distorts severely damaging the final
can body, these first contacted portions of the can body
will be the only portions contacted and the remaining
stripper fingers will never come into contact with the
can body open end edge. The obvious result is that the
pressures or forces required for stripping can and usu-
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ally are concentrated at a few locations requiring the
relatively thin can body wall in those locations to ab-
sorb the entire stripping force and since scalloping is
not predictable, such stripping forces could be exerted
quite unevenly about the particular can body. As an
overall result, therefore, the use of most of the prior
stripper constructions in modern metallic can body-
makers has been completely unsatisfactory and has
produced damaged can bodies, frequent damaged tool-
ing and the requirement of frequent interruption of
mass production operations for machine and tooling
maintenance.

One prior form of stripper has been provided in an
attempt to solve these problems created by scalloping
of cup-shaped articles by mounting the stripper fingers
backed by a small thickness of resilient material such
as rubber, plastic or the like. The basic concept is to
thereby provide each of the stripper fingers with some
self-adjustment axially or parallel to the ram movement
so that the various stripper fingers may adjust to the
scalloping variances of the metal edge being contacted.
One of the major difficulties with this form of solution
is that the stripper fingers can still only self-adjust an
extremely small amount since to ultimately obtain the
stripping forces required, the resilient material backing
of the stripper fingers must be a relatively small thick-
ness. Furthermore, with any degree of scalloping, the
stripping forces exerted by the stripper fingers must
vary appreciably around the circumference of the strip-
per with the stripper fingers compressing the resilient
material varying amounts and the consequent resilient
material reaction exerting varying forces dependent on
the degree of compression.

With the characteristics of resilient material under
compression in mind, it is fundamental that as a force
is applied to the resilient material compressing the
same, the reactive forces increase rapidly so that the
movement required to compress the same to a rela-
tively severe degree is extremely limited and movement
of stripper fingers backed thereby is thereby extremely
limited. Furthermore, this same characteristic means
that a stripper finger moving a maximum amount in
such compression will exert a quite large reactive force
while a stripper finger moving only a slightly lesser
amount in such compression will exert a far less reac-
tive force due to the swift buildup of such forces for re-
silient material in compression. This prior stripper form
has, therefore, not been satisfactory in solving the
problem involved.

Still another prior form of stripper has made use of
hydraulic fluid for backing the stripper fingers in an ef-
fort to permit limited movement thereof prior to exert-
ing the required stripping forces in order to compen-
sate for the varying scalloping of the metal edge re-
quired to be contacted for stripping. This construction
includes an hydraulic cylinder at each stripper finger
with the finger bearing against a reciprocal piston
thereof. Each piston prior to contact by the metal edge
during the stripping operation is originally positioned
substantially midway of its particular cylinder and the
pistons, in turn, are backed by a hydraulic fluid in a
closed hydraulic fluid circuit, a common header freely
communicating with each of the cylinders.

The overall effect is that each of the pistons is free to
move axially or parallel of the ram limited amounts in
both axial directions urging or being urged by the hy-
draulic fluid in the closed hydraulic fluid circuit and the
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individual stripper fingers are provided with the conse-
quent movement of their particular piston movement.
With the scalloping of the metal edge on the article
being stripped, the first stripper finger contact will be
at a raised metal edge portion and that particular finger
will be begun to be moved axially in the direction of
ram movement. In view of the closed hydraulic fluid
circuit, such individual stripper finger movement with
consequent piston movement will cause one or more of
the uncontacted fingers through their piston reactive
movements to move axially in the opposite axial direc-
ton, compensating for the first finger movement until,
theoretically, all of the fingers will adjust axially in one
direction or the other into contact with the scalloped
metal edge, at which time, the full stripping force will
be exerted to carry out the stripping operation.

In superficial observance, this latter stripper form
would appear to have solved the major problems in-
volved. Each of the stripper fingers is permitted indi-
vidual movement in order to compensate for the vary-
ing scalloped metal edge of the article being stripped
and, theoretically, once all of the fingers have been ad-
justed to conform and make contact with the variable
metal edge, a collective force is applied by all of the fin-
gers in concert to carry out the stripping operation.
However, there are still two major problems which
exist when the particulars of the action — reaction
forces and movement are considered.

One of these problems is that with the closed hydrau-
lic fluid circuit, when the first of the stripper fingers is
contacted by a high point on the scalloped metal edge
of the article being stripped with the article and ram
continuing to move, this finger begins to move in the
same direction as the movement of the article and ram
which, reacting through the closed hydraulic fluid cir-
cuit, causes one or more of the uncontacted fingers to
move in the reverse direction. Even assuming that only
one uncontacted finger is moved in the reverse direc-
tion by the contacted movement in the article and ram
direction, this still creates a double frictional force as
a result of that one contacted finger movement. The
usual situation, however, with the more common de-
gree of scalloping of the metal edge of the article being
contacted, is that when the first stripper finger is con-
tacted, there are a great number of fingers that have
not been contacted so that the reaction through the
closed hydraulic fluid circuit is to begin reverse move-
ment of a great number of uncontacted fingers result-
ing in a vast compounding of the frictional force resis-
tance to finger movement. Thus, considering the ex-
tremely high article and ram speeds in modern produc-
tion machinery, the ram moving at a rate in the order
of 150 to 175 reciprocal strokes per minute, the strip-
per fingers with this frictional retardation simply are
too sluggish in movement in most practical instances so
that full contact with all of the stripper fingers does not
take place and the stripping force is not uniform about
the circumference of the thin metal edge to be con-
tacted.

The second major problem with this form of stripper
is created by the fact that when the first stripper finger
to be contacted takes place, a certain impact force is
transmitted to the particular location on the article
metal edge being contacted which begins movement of
this first finger with the ram and article movement.
Since the commencement of movement of the first fin-
ger contacted creates a reaction through the closed hy-
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draulic fluid circuit and brings reverse movement of
one or more of the uncontacted fingers, these uncon-
tacted fingers when finally contacted by the article
metal edge are moving in the oppuosite direction of such
metal edge movement very significantly increasing the
impact force of contact. Again keeping in mind the ex-
tremely high speeds of ram and article movement at the
time of stripper finger contact and greatly increasing
this speed against the reversely moving latter contacted
fingers, while adding to this the fact that the article
metal edge being contacted is extremely thin, only a
matter of a few thousandths of an inch, it is seen that
the impact force consequences can be and frequently
are quite serious. Thus, as the result of improper or less
than full finger contact and the possibilities of extreme
impact forces at the time of contact, frequent article
damage takes place during the stripping operation in
the use of this prior form of stripper.

OBJECTS AND SUMMARY OF THE INVENTION

It is, therefore, an object of this invention to provide
a force equalized external stripper for metal working
machines and the like useable in stripping tubular arti-
cles from axially moving rams wherein all of a multi-
plicity of circumferentially adjacent stripper fingers
surrounding the ram are each individually movable axi-
ally in the direction of ram movement or rearwardly
upon initial contact as urged by said leading edge until
substantially all of the fingers have been so contacted,
after which, all of the fingers have exerted thereon a
substantially immovable reactive force collectively in
the then individual rearward movement positions of
each of the fingers causing the fingers to collectively
strip the article from the ram during continued ram
movement. The stripper fingers during their individual
adjusting movement in exactly adjusting to the particu-
lar article leading edge contour move only in the axial
direction of ram and article movement and are
mounted to exert a minimum reactive force against the
article leading edge during such movement so that fric-
tional forces created during finger movement are main-
tained at a minimum and the impact forces of the arti-
cle leading edge contacting the fingers is maintained at
a minimum despite extremely high speeds being in-
volved. Once the individual adjustment of the stripper
fingers in conforming to the exact contour of the article
leading edge has taken place, the exertion of the sub-
stantially immovable reactive force against all of the
fingers collectively causes such fingers to equally exert
stripping forces completely around the article leading
edge so that the article is stripped from the ram during
continued ram movement with a minimum of force
concentration at any one location on the article leading
edge.

It is a further object of this invention to provide a
force equalized external stripper of the foregoing gen-
eral type and having the foregoing general attributes
wherein, in a preferred form, each of the stripper fin-
gers is backed by a piston which collectively react
against a preset volume of liquid. The liquid is con-
tained such that it is permitted free flow upon flow
urging thereof by individual piston movements as urged
by each particular piston’s finger being contacted and
moved by the article leading edge. After substantially
all of the fingers have been contacted by the article
leading edge, further liquid flow is positively blocked
and the liquid exerts the substantially immovable reac-
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tive force against the individual finger pistons and thus
against the individual fingers in their then adjusted po-
sitions causing each of the fingers to exert a substan-
tially equal reactive force against the article leading
edge to strip the article from the ram during the contin-
ued ram movement.

It is still a further object of this invention to provide
a force equalizing external stripper of the foregoing
general type and making use of the foregoing piston
and free flowing liquid concept wherein, again in the
preferred form, the positive blocking of the liquid free
flow is accomplished by a positive bottoming liquid col-
lector connected in flow communication with the liquid
reacted upon by the individual finger pistons. The lig-
uid collector is such that it is normally urged to a mini-
mum liquid containing state reacting against the preset
volume of liquid and causing the liquid to urge all of the
individual finger pistons and thus the fingers to maxi-
mum forward positions or in the direction opposite of
the ram and article movement prior to such fingers
being contacted by the article leading edge. As the fin-
gers are individually contacted by the article leading
edge and urged rearwardly urging the individual pistons
rearwardly or in the direction of ram and article move-
ment, the pistons individually react against the liquid
and cause flow thereof into the liquid collector. After
all of the fingers have been contacted by the article
leading edge, the individual finger pistons have forced
an amount of liquid into the collector causing the col-
lector to reach 2 maximum liquid accepting condition,
at which time, the collector positively bottoms and pos-
itively resists further liquid entrance which creates the
substantially immovable reactive force through the lig-
uid to the pistons and fingers collectively causing the
fingers to collectively strip the article from the ram dur-
ing the ram continued movement,

It is also an object of this invention to provide a force
equalizing external stripper of the foregoing general
type and having the unique stripper finger individual
self-adjustment depending solely on stripped article
leading edge contour wherein directly following the ap-
plication of the immovable reactive force by the fingers
to collectively commence the stripping operation, a
further assisting force may be applied to the fingers
while such fingers maintain their individually adjusted
relationships for urging the fingers in the article strip-
ping direction or the direction opposite ram continued
movement to aid in carrying out the stripping opera-
tion. For instance, after each of the stripper fingers has
been moved rearwardly or in the direction of ram and
article movement in establishing their self-adjustment
positions dependent on the article leading edge contour
and the substantially immovable reactive force has
been applied against the fingers collectively in their
then individual adjusted positions, a compressed gase-
ous fluid force reacting collectively against the fingers
urging such fingers in the article stripping direction op-
posite the ram movement may be applied to not only
aid the immovable reactive force against the stripper
fingers commencing the stripping action, but also to
positively urge the stripper fingers in the stripping di-
rection for a more positive continuation of the stripping
action. In the case where the relatively free flowing liq-
uid concept of the present invention is used, the com-
pressed gaseous fluid force may be applied directly
against the liquid once the liquid has been blocked
from further flow and has applied the substantially im-
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movable reactive force so that the liquid transmits the
positive assisting force therethrough to each of the fin-
gers during the continuation of the stripping operation.

It is an additional object of the present invention to
provide a force equalizing external stripper of the fore-
going general type and having the unique stripper fin-
ger self-adjustment depending solely on the stripped
article leading edge wherein various forms of detection
means may be incorporated for detecting the exact in-
stant of application of the immovable reactive force
against the fingers to commence the stripping opera-
tion. This information provided by the detectors may
be advantageously used for many purposes in control-
ling operation of the particular metalworking machine
incorporating the unique stripper principles of the pres-
ent invention. For instance, by precisely detecting the
exact commencement of the stripping operation and
electronically matching this information with the timed
movement of the machine ram, it is possible to instan-
taneously determine that the article being stripped has
a length less or greater than that required, or lack of re-
ception of such detection information could provide
the information that no article was positioned on the
moving ram to be stripped. In either of these examples,
the information derived may be used to indicate that
that machine is functioning properly or that or a pre-
ceding machine in a production line is malfunctioning.

Other objects and advantages of the invention will be
apparent from the following specification and the ac-
companying drawings which are for the purpose of il-
lustration only.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a typical metallic can
body former incorporating a preferred embodiment of
the force equalized external stripper of the present in-
vention;

FIG. 2 is an enlarged, fragmentary, somewhat dia-
grammatic vertical sectional view looking in the direc-
tion of the arrows 2—2 in FIG. 1 and showing the tool
pack of the can body former of FIG. 1 specifically in-
corporating the preferred embodyment of the stripper
of the present invention;

FIGS. 3 and 4 are views similar to FIG. 2 illustrating
progressive positions of the machine ram prior to and
during the stripping operation;

FIG. § is an enlarged, fragmentary, vertical sectional
view looking in the direction of the arrows 5-5in FIG.
2 and showing the stripper in rear elevation, part in sec-
tion;

FIG. 6 is an enlarged, fragmentary, vertical sectional
view looking in the direction of the arrows 6—6 in FIG.
5 showing the ram of the can body former progressing
through the stripper in the ram can body forming
stroke carrying a can body thereon;

FIG. 7 is a view taken from FIG. 6 but with the ram
and can body passing further through the stripper and
pivoting stripper fingers thereof radiatly outwardly to
permit such passage;

FIG. 8 is a view similar to FIG. 7 but with the ram fur-
ther through the stripper and the can body beyond;

FIG. 9 is a view similar to FIG. 6 but with the ram
now in its return stroke and the can body just beginning
to contact the first of the stripper fingers;

FIG. 10 is a view similar to FIG. 6 but with the ram
and can body progressed, the can body fully contacting
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and adjusting the stripper fingers and the can body
moving the stripper fingers therewith;

FIG. 11 is a view similar to FIG. 6 but the ram still
further progresscd and the stripper fingers stripping the
can body therefrom; and

FIG. 12 is a view similar to FIG. 6 and in the same po-
sition as FIG. 6 but illustrating a second or alternate
embodiment of the stripper of the present invention.

DESCRIPTION OF THE BEST EMBODIMENTS
CONTEMPLATED:

For the purpose of providing the environment for the
force equalized external stripper of the present inven-
tion, a typical metallic can body former is shown in
FIG. 1 and includes a ram drive assembly generally in-
dicated at 20, a die pack generally indicated at 22 and
a cup feed assembly generally indicated at 24. As
shown in FIG. 2, the die pack 22, in turn, includes a re-
draw die ring 26, a series of wall ironing rings 28, a
stripper generally indicated at 30 constituted by a pre-
ferred embodiment of the present invention and a dom-
ing or bottom forming die 32 positioned with usual
spacers 34 and frame 36. With the exception of the
stripper 30, the can body former is of typical construc-
tion, not a part of the present invention, and is formed
of usual materials satisfactory for the intended pur-
poses and by usual manufacturing procedures, all well
known to those skilled in the art.

In general operation of the can body former, pre-
formed, relatively shallow, metal cups 38 of aluminum
or tinplate are fed downwardly, one at a time, in the
cup feed assembly 24 to a part positioning yoke 40
(FIG. 2) while an axially reciprocal ram 42 driven by
the ram drive assembly 20 is in a withdrawn position to
the left of the part positioning yoke 40 just completing
the ran withdrawal or return stroke and beginning the
ram working stroke. Prior to the ram 42 reaching the
stage of its working stroke shown in FIG. 2, a redraw
blankholder 44 axially enters the open end of the cup
38 then positioned in the part positioning yoke 40 and
forces the closed end of the cup against the redraw die
ring 26 of the die pack 22 positioning the cup exactly
axially aligned with the redraw die ring and the path of
axial movement of the ram 42. Immediately thereafter,
the ram 42 starting its working stroke moving axially to
the right as shown in FIG. 2 enters the redraw blank-
holder 44 and the cup 38 retained positioned thereby
engaging the closed end of the cup and beginning the
redrawing and wall ironing operation in the working
stroke of the ram.

As the ram 42 progresses in its working stroke, it
carries the particular cup 38 progressively through the
redraw die ring 26 and the wall ironing rings 28, rela-
tively freely through the stripper 30 and axially against
the doming or bottom forming die 32 to the position
shown in FIG. 3. At this stage, the shallow, larger diam-
eter cup 38 has been reduced in metal thickness to a
few thousandths of an inch, reduced in diameter to
tightly grip the end portion of the ram 42 and increase
very significantly in length so as to now constitute a rel-
atively thin-walled and relatively deep final can body
46. The axial impingement of the final can body 46
against the bottom forming die 32 forms the closed end
of the can body into a recessed, domed shape but more
important for purposes of consideration relative to the
present invention, the cup open end due to the previous
wall ironing now has an axially uneven or axially scal-
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loped thin annular edge 48 which is quite unpredictable
in exact contour, although is relatively predictable as to
limitations of maximum axial variation in a properly
operating can body former.

In any event, the impingement of the can body 46
against the bottom forming die 32, completes the work-
ing stroke of the ram 42 and the ram reverses axially
beginning its withdrawal or return stroke, that is, to the
left as shown in FIG. 3. As shown in FIG. 4, the ram 42
is progressing in its return stroke moving axially away
from the bottom forming die 32 carrying the can body
46 and as will be hereinafter explained more in detail,
as the annular edge 48 of the can body open end
reaches the stripper 30, it is enguged by the stripper ax-
ially stopping the can body 46 while the ram 42 contin-
ues axial movement to strip the can body from the ram.
Upon disengagement or release from the ram 42, the
can body 46 is picked up by usual conveyor means,
(not shown) and transported away from the can body
former to have final manufacturing operations per-
formed thereon including trimming the side walls to
exact final length.

In order to more completely appreciate the environ-
ment of the stripper improvements of the present in-
vention, it should be kept in mind that a modern can
body former of the type shown operates at speeds in the
order of 150 to 175 reciprocal strokes of the ram 42
per minute so as to carry out 150 to 175 can body form-
ing and stripping operations per minute. Furthermore,
during the stripping operations, the thin-walled can
bodies 46 must be stripped from the ram 42 without
any appreciable malformation. The following trimming
operations are likewise extremely precise operations
and depend on final can bodies 46 exactly predictably
formed and free of any malformations including mal-
formations of the thin annular edges 48.

Particularly to an embodiment of the improved strip-
per of the present invention and referring for the mo-
ment to FIGS. § and 6, the stripper 30 includes a hous-
ing 50 secured in the die pack 22 (FIG. 2} in usual
manner with an axially extending ram opening 52
thereof generally axially aligned with the axial path of
travel of the ram 42 providing adequate clearance for
the ram. Considering the side of the stripper 30 toward
the bottom forming die 32 (FIG. 2) or to the right as
shown in FIG. 6 as the front side, a cylinder ring 54 is
fully axially recessed within the front side of the hous-
ing 50 normally rearwardly tightly abutting the housing
but selectively radially adjustable relative thereto so
that a central ram opening 56 of this cylinder ring, al-
though providing reasonable radial cleurance, may be
relatively precisely axially aligned with the axial path of
movement of the ram 42. Sccured to and radially ad-
justable with the cylinder ring 54 tightly axially abut-
ting the front surface thereot ts a back retainer ring 58
and tightly axially abutting. but partially axially re-
cessed within a front surface of the back retainer ring
is secured a front retainer ring 60,

A multiplicity of equally circumferentiaily spaced
and axially extending cyvlinders 62 are formed in the
cylinder ring 54 by appropriate openings therethrough,
The cylinders 62 open fully rearwardly into an annular
header 64 formed by an annular channel in the forward
surface of the housing 50. An axially reciprocal plunger
or piston 66 is positioned in each of the cylinders 62
slidably axially sealed by an appropriate sealing ring 68.
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Each of the pistons 66 is backed by relatively light
compression spring 70 extending rearwardly thereof
axially to the bottom of the header 64 in the housing
50. The compression springs 70 normally urge or at
least aid in urging the pistons 66 forwardly into axial
abutment with the back retainer ring 58 within a rear-
ward annular recess of the back retainer ring. The back
retainer ring 58 terminates radially inwardly approxi-
mately midway of the pistons 66 and radially inwardly
of the pistons and cylinders 62, the cylinder ring 54
projects axially forwardly in a slightly radially recessed,
annular finger positioning surface 74 facing radially to-
ward the back retainer ring and also facing a generally
circumferentially extending finger engagement notch
76 in the front surface of each of the pistons 66, all as
clearly shown in FIG. 6.

A mulitplicity of circumferentially adjacent stripper
fingers 78 are positioned, one rearwardly abutting each
of the pistons 66 engaged within the finger engagement
notches 76 of the pistons. The stripper fingers 78 at
their rearward portions overlie and radially rockably
abut the finger positioning surface 74 of the cylinder
ring 54 extending forwardly spaced inwardly of the
back retainer ring 58 and the front retainer ring 60 so
as to be forwardly axially exposed radially inwardly of
the front retainer ring. An annular spring pocket 80
opening inwardly toward the stripper fingers 78 is
formed by the combination of a forward recess in the
back retainer ring 58 and a rearward recess in the front
retainer ring 60 with a garter spring 82 being positioned
therein inwardly abutting all of the fingers. The stripper
fingers 78 are maintained circumferentially separated
and properly positioned relative to their individual cyl-
inders and pistons 62 and 66 by appropriate spacers 84
seen in FIG. 5.

Thus, with the pistons 66 of the cylinders 62 in their
forwardmost positions forwardly abutting against the
back retainer ring 58 as shown in FIG. 6, these pistons
retain the stripper fingers 78 in their forwardmost posi-
tions, while at the same time, the garter spring 82 con-
stantly resiliently urges the stripper fingers radially in-
wardly to their innermost radial positions as deter-
mined by engagement of the rearward portions of the
stripper fingers within the piston finger engagement
notches 76 and against the finger positioning surface 74
of the cylinder ring 54. In such positions, the stripper
fingers 78 at their forward portions generally radially
inwardly of the front retainer ring 6@ are formed pro-
Jecting radially inwardly into interference with the axial
path of movement of the ram 42 as also shown in FIG.
6. However, and in this respect common to most strip-
pers, when the ram 42 and can body 46 pass axially
therethrough in the ram working stroke or from left to
right as shown in FIG. 6, the stripper fingers 78 are free
to pivot radially outwardly over the finger positioning
surface 74 of the cylinder ring 54 and against the resil-
ient urging of the garter spring 82 to permit such pas-
suge, while pivoting inwardly adjacent the ram after
passage of the can body in can body axial blocking po-
sition ready for the reverse or return ram movement
stripping operation.

The header 64 in the housing 50 common to all of the
cylinders 62 from rearwardly of the pistons 66 is con-
nected in free fluid flow through a passage 86 to a lig-
uid collector generally indicated at 88 secured to the
housing. The important purpose according to the prin-
ciples of the present invention of the liquid collector 88
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is generally in movement thereof from a minimum lig-
uid accepting condition into a maximum liquid accept-
ing condition to accept a determined portion of a pre-
set liquid volume with a minimum of resistance to the
liquid flow and upon reaching the maximum liquid ac-
cepting condition, to positively resist further liquid flow
therein transmitting a positive reactive force back
through the liquid against any further attempted liquid
flow. In the preferred form shown, for instance, in FIG.
6, the liquid collector 88 is in the form of a cylinder 90
having a reciprocal piston 92 appropriately slidably
sealed by a sealing ring 94, the piston being backed by
a compression spring 96 normally relatively lightly re-
siliently urging the piston into the minimum liquid ac-
cepting condition while permitting through minimum
liquid flow force movement of the piston in the cylinder
90 axially to and against a selectively axially adjustable
stop 98 determining the maximum fluid accepting con-
dition. The minimum liquid accepting condition of the
liquid collector 88 and piston 92 is shown, for instance,
in FIG. 6 and the maximum liquid accepting condition
thereof is shown for instance, in FIG. 11.

The liquid collector 88 may also include a somewhat
usual electrical probe 100 in the stop 98 positioned for
contact and actuation by the piston 92 to transmit an
electrical signal to appropriate controls for a purpose
to be hereinafter explained. Furthermore, a gaseous
fluid, preferably air, supply line 102 may communicate
into the cylinder 90 rearwardly of the piston 92 in its
maximum liquid accepting condition through which a
supply of pressurized gaseous fluid or air may be trans-
mitted into the cylinder at appropriate times as will be
hereinafter described in detail. As a final possible ad-
junct to the liquid collector 88, a pressure detector 104
may be connected communicating with liquid within
the cylinder 90 or forwardly of the piston 92 as will be
hereinafter described more in detail.

The header 64 is still further connected in liquid flow
communication through a passage 106 with a liquid
supply line 108, the latter supply line having a usual
check valve 110 therein permitting liquid flow there-
through into the passage and ultimately the header
while positively blocking reverse liquid flow from the
passage and header. The purpose of the liquid supply
line 108 in the overall stripper concept of the present
invention is to maintain within the closed liquid circuit
of the stripper 30 a relatively precisely determined con-
stant volume of liquid. That is to say, by directing a lig-
uid through the liquid supply line 108 and check valve
110 into the header 64 under a relatively low pressure
such as 10 to 15 psi with no axial force against the strip-
per fingers 78 so that all of the pistons 66 are at their
forwardmost positions in the cylinder 62 and with the
piston 92 of the liquid collector 88 in its forwardmost
minimum liquid accepting condition urged by the com-
pression spring 96 exerting a greater force against the
piston creating a piston pressure slightly above the lig-
uid pressure, all as shown for instance in FIG. 6, the
stripper overall liquid circuit from the supply line
check valve 110 to the finger pistons 66 and to the lig-
uid coliector piston 92 will be liquid fitled and contain
an exact predetermined volume of such liquid. Further-
more. in view of the one direction flow operation of the
check valve 110, there can be no reverse flow in the
supply line 108 and any rearward movement of any of
the finger pistons 66 will causc a portion of that preset
volume of liquid to flow into the liquid collector B8
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moving the liquid collector piston 92 toward its maxi-
mum liquid accepting condition or toward the stop 98.
If slight leakage of the liquid within the stripper liquid
circuit occurs during operation of the stripper 30, how-
ever, such as slight leakage around the finger pistons
66, such liquid leakage amount will be replaced auto-
matically by additional liquid flowing through the
check valve 110.

In the particular environment of the stripper of the
present invention as illustrated herein, that is, as used
with the can body former as described, the liquid for
the stripper 30 may be conveniently taken as a portion
of the forming liquid as conventionally used in die pack
22 since such forming liquid is always present and is
otherwise required. Likewise, this particular liquid sup-
ply can be provided at the desired low pressures. As an
example, the forming liquid used from the die pack 22
may be a water soluble oil emulsion having a low vis-
cosity so that the action of the stripper 30 to be herein-
after described in detail will not be sluggish and is sub-
stantially incompressible at the stripping pressures en-
countered. It is pointed out, however, that other liquids
from other supplies could be used for the same purpose
as long as the same or similar qualities are provided.

In the foregoing description of the various compo-
nents of the stripper 30 incorporating the principles of
the present invention, the various movements of the
stripper fingers 78 with their pistons 66 and the liquid
collector piston 92 have been described as “relatively
freely movable,” and the flow of the liquid within the
stripper liquid circuit should likewise be similarly de-
scribed as “‘relatively free fluid flow.” As will be more
clearly understood from the following description of
the operating characteristics of the stripper 30 of the
present invention, resistance to movement of the strip-
per fingers 78, the stripper finger pistons 66 and the liy-
uid collector piston 92 is maintained at a minimum
from the practical standpoint inciuding both friction
and spring pressures so as to result in relatively free
contained liquid flow. The pressures of the springs 70
against their pistons 66 and the spring 96 against the
liquid collector piston 92 are only required and, for op-
timum results, are only predicated sufficient to return
the various pistons to their forwardmost positions when
no axial forces arc directed against the stripper fingers
78 which would be the position shown in FIG. 6 while
still permitting relatively free rearward movement of
these pistons including relatively free liquid flow when
axial forces are applied rearwardly against the stripper
fingers. The pressure against the liquid in the liquid
supply line 108 is also a relative minimum and is only
required to be sufficient to urge further liquid into the
stripper liquid circuit to maintain the predetermined or
preset volume of liquid therein when leakage occurs.

As an example of the “‘relatively free” piston move-
ments and liquid flow, and to place them in proper per-
spective to the stripping forces encountered in the illus-
trative can body former, with a production model of
the stripper 30 incorporating the principles of the pres-
ent invention, with the liquid circuit of the stripper hav-
ing the required preset volume of liquid therein as
urged by the liquid in the liquid supply line 108 under
approximately 10 to 1S pounds per square inch, the
stripper fingers 78 may be individually moved rear-
wardly from their forwardmost positions shown in FIG.
6 by human finger pressure. At the same time, it is
known that approximately 1,000 pounds per square
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inch or more must be exerted by the stripper fingers 78
against the thin annular edge 48 at the open end of the
can bodies to commence the stipping thereof from the
ram 42. It is seen, thercfore, that the “*‘minimum reac-
tive forces™ exerted reversely or forwardly against the
stripper fingers 78 and therethrough against the can
body edge 48 by the piston movements and the liquid
flow is minimal as compared to the ultimate stripping
forces required at the actual commenencement of the
stripping operation.

In operation of the embodiment of the stripper of the
present invention above-described, after one of the can
bodies 46 has been finally formed with the exception of
the doming of the bottom wall by the bottom forming
die 32, the leading end of the ram carrying the can
body in the ram working stroke enters the stripper 30
as shown in FIG. 6 moving from left to right. At the
stage of movement shown in FIG. 6, the can body 46
is just beginning to contact the stripper fingers 78 with
such stipper fingers being in their radially inward piv-
oted positions. Furthermore, since there is no axial
pressure or force against the stripper fingers 78, these
stripper fingers, as well as the finger pistons 66 and the
liquid collector piston 92, are in their forwardmost or
normal “‘at rest” positions, the preset volume of liquid
being contained in the liquid circuit of the stripper 30.

Continuing the progressive movement of the ram 42
and can body 46 in the ram working stroke, as shown
in FIG. 7, the ram end and can body have passed axially
partially through the stripper 30, a portion of the can
body now lying in radial interference with the stripper
fingers 78 forcing the same to pivot radially outwardly
to permit such passage. In the position shown in FIG.
8, the can body 46 has passed beyond the stripper fin-
gers 78 in the ram working stroke and the stripper fin-
gers have pivoted back radially inwardly adjacent the
outer surface of the ram 42 so that the ram may force
the can body against the bottom forming die 32 and
begin its retracting or return stroke still carrying the
can body. In both of the positions shown in FIGS. 7 and
8, all of the components of the stripper 30 remain in
their at rest positions with the exception of the radial
pivoting of the stripper fingers 78 since there is still no
axial force against the stripper fingers.

After the end of the ram 42 has forced the can body
46 against the bottom forming die 32 and has reversed
axial motion beginning its return stroke, the ram end
and can body immediately axially reapproach the strip-
per 30 as shown in FIG. 9, that is, moving from right to
left as shown therein. In the stage of just beginning to
contact the first of the stripper fingers 78 of FIG. 9, that
stripper finger being the upper finger where there is the
maximum rise or scallop in the can body annular edge
48 while the lower stripper finger illustrated is still axi-
ally spaced from the can body annular edge. It will be
noticed that the stripper fingers 78 lying pivoted radi-
ally inwardly adjacent the ram 42 as previously de-
scribed are positioned to axially interfere with and
block the return passage of the can body 46, but since
only bare initial contact with any of the stripper fingers
is just taking place, all of the stripper fingers, their pis-
tons 66 and the liquid collector piston 92 are stll fully
forwardly in their at rest positions.

Continuing return axial stroke movement of the ram
42 as shown in FIG. 10, the upper stripper finger 78 is
now being moved rearwardly by rearward urging of the
can body annular edge 48 moving that stripper finger
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piston 66 rearwardly causing the contained liguid to
begin liquid flow into the liquid collector 88 urging the
liquid collector piston 92 rearwardly as shown. Fur-
thermore, it would be assumed that other of the strip-
per fingers 78 not shown would at this stage, have been
likewise contacted by the can body annular edge 48 de-
pending on the exact contour of such annular edge so
that further liquid flow into the liquid collector 88
could have been caused. In any event, as illustrated in
FIG. 10, the lower of the stripper fingers 78 is just being
contacted by the can body annular edge 48 and will im-
mediately commence its rearward movement.

Finally, assuming that the lower of the stripper fin-
gers 78 shown is the last to be contacted by the can
body annular edge 48 so that all of the stripper fingers
have now been contacted, all of the stripper fingers
have been moved rearwardly as shown in FIG. 11 and
sufficient of the contained liquid will have been urged
to flow into the liquid collector 88 causing the liquid
collector piston 92 to bottom against the stop 98 and
placing the liquid collector in maximum liquid accept-
ing condition. At this moment of bottoming of the liq-
uid collector piston 92, further liquid flow from the
stripper finger cylinders 62 through the header 64 into
the liquid collector cylinder 90 is positively prevented
or blocked creating a substantially immovable reactive
force from the liquid collector piston 92 reversely back
through the liquid to the stripper finger pistons 66 and
against the stripper fingers 78 which prevents further
axial movement of the stripper fingers and exerts the
reverse axial stripping force against the can body annu-
lar edge 48 starting the stripping operation due to the
continued axial movement of of the ram 42. It will be
particularly noted that at the time of this substantially
immovable reactive force back through the contained
liquid against the stripper finger pistons 66 and thus
against the stripper fingers 78, such force is exerted
collectively against the stripper fingers in the then rear-
wardly adjusted positions of these stripper fingers as a
perfectly conforming to the can body annular edge 48,
that is, the exact contour thereof. This is illustrated in
FIG. 11 where the upper of the stripper fingers 78 first
contacted has moved its piston 66 to the rearward ex-
tremities of its cylinder 62 while the lower stripper fin-
ger has only moved its piston rearwardly still spaced ax-
ially from its cylinder rearward extremity.

Thus, as the ram 42 continues its axial return stroke
from the position shown in FIG. 11, the stripper fingers
78 collectively complete the stripping of the can body
46 from the ram, each of the stripper fingers exerting
substantially equal immovable reactive forces around
the can body annular edge 48 so that substantially the
entire of such annular edge is absorbing the relatively
high stripping force or pressure. When the ram 42 has
fully passed axially through the stripper fingers 78 in
the ram return stroke completing the stripping of the
can body 46 therefrom, the can body, now being free
of the ram drops to a usual outfeed conveyor (not
shown) of the can body former and is transported away
for its trimming operation to be performed thereon.
The stripper fingers 78 return to their positions as
shown in FIG. 6 fully forward or at rest as urged by the
stripper finger pistons 66, the contained liquid and the
liquid collector piston 92 returning to their at rest posi-
tions. The stripper 30 is, therefore, now ready for the
next stripping operation and the ram 42 ultimately fully
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withdraws and reverses starting its forming axial stroke
to repeat the overall can body forming operation.

Referring back to the various auxiliary components
of the stripper 30 previously briefly described, the elec-
trical probe 100 may be used to be actuated by the lig-
uid collector piston 92 contacting the stop 98 sending
an electrical signal indicating the exact instant of such
piston bottoming which is likewise the exact instant
that the stripper 30 exerts the substantially immovable
reactive force against the can body 46 to begin the
stripping of the same from the ram 42. By integrating
this exact instantaneous signal of the electrical probe
100 into appropriate electrical and electronic compo-
nents, it is possible to monitor operation of the can
body former both as to proper functioning and mal-
functioning or malfunctioning of a preceding produc-
tion machine in the production line. For instance, by
matching the timing of the electrical signal from the
electrical probe 100 electronically against the exact
movement of the ram 42 and electronically comparing
the same with a predetermined limit range, proper
length or short length or long length can bodies 46 may
be detected and if the particular can body does not fall
within the predetermined can body length range, the
can body former may be immediately shut down until
the source of malfunction is determined and corrected.

This same functioning may be accomplished with the
pressure detector 104 previously briefly described. In
other words, prior to movement of the stripper fingers
78 and during axial movement thereof until the instant
of bottoming of the liquid collector piston 42 against
the stop 98, only the relatively low or minor pressures
or forces against the contained liquid will be detected,
but at the instance of the substantially immovable reac-
tive force being exerted reversely through the liquid by
the liquid collector piston bottoming, a very high pres-
sure or force will be detected. Thus, the exact instant
of detection of the high pressures or force by the pres-
sure detector 104 can be integrated electronically to
accomplish exactly the same purposes as the detection
of the electrical signal of the electrical probe 100 previ-
ously described.

Furthermore, lack of an electrical signal from the
electrical probe 100 or a high pressure detection by the
pressure detector 104 during a return stroke of the ram
42 will indicate lack of any can body 46 on the ram
which information might indicate that a production
machine in the production line preceding the can body
former is malfunctioning and requires shut down of the
production line, all of which can be accomplished auto-
matically. It is also pointed out that although the elec-
trical probe 100 requires a location for actuation by the
liquid collector piston 92 upon that piston bottoming
against the stop 98 so that the electrical probe must be
positioned for actuation in that general location, the
pressure detector 104, which is only detecting changes
in pressure of the contained liquid could be at virtually
any location where contained liquid exposure is acces-
sible. The particular mounting of the pressure detector
104 at the liquid collector cylinder 90 as shown is,
therefore, merely a convenient location.

The last of the auxiliary components of the stripper
30 briefly mentioned above is the air supply line 102
directed into the liquid collector cylinder 90 rear-
wardly of the piston 92. The air supply line 102 may be
used for directing a relatively low pressure supply of air
into the liquid collector cylinder 90 rearward of the pis-
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ton 92, at least when the piston is in its forward mini-
mum liquid accepting condition, to provide a contained
volume of compressible air or other gaseous fluid com-
pressed by the rearward movement of the piston and
aiding the spring 96 in returning the piston back to its
forwardmost position at completion of the stripping op-
eration. Also, such relatively low pressure air or other
gaseous fluid volume could be used for complete re-
placement of the spring 96, both the compressing gas
or the spring serving the same intended function in
serving as compressible means with a light reacting
force so as to create a light reactive force during rear-
ward movement of the piston 92 and permit relatively
free rearward movement of the stripper fingers 78, yet
of sufficient force to return the liquid collector piston
back to its forward position upon completion of the
stripping operation.

A further possible use of the air supply line 102, and
in which case it always must communicate with the in-
terior of the liquid collector cylinder 90 rearwardly of
the piston 92 and particularly when the piston 92 is in
its bottoming position against the stop 98, is as a rela-
tively high pressure air or other gaseous fluid booster
to aid in the stripping of a can body 46 once the liquid
collector piston 92 has bottomed and produced the
substantially immovable reactive force back through
the contained liquid into the stripper fingers 78. By di-
recting a closely timed pulse of high pressure air or
other gaseous fluid by appropriate well-known controls
against the rearward side of the liquid collector piston
92 instantaneously with or immediately following the
bottoming of the piston and the direction of the sub-
stantially immovable reactive force starting the strip-
ping operation, the piston will be positively urged for-
wardly back toward its forwardmost position and this
forward urging will be transmitted through the con-
tained liquid back into the stripper fingers 78 tending
to urge the stripper fingers in their exact relative ad-
justed positions to increase their urging of the particu-
lar can body 46 from the oppositely moving ram 42.In
this manner, the air or gaseous fluid high pressure pulse
would serve as an assist in the stripping operation once
the stripping operation was commenced and while still
maintaining axial pressures against the can body 46
evenly distributed around the can body annular edge
48 as a result of the individually adjusted stripper fin-
gers 78 according to the main principles of the present
invention.

An alternate embodiment of the stripper 30 of the
present invention is shown in FIG. 12 and the only dif-
ferences therein relate to changes in the previously de-
scribed stripper fingers 78 and the stripper finger pis-
tons 66, with a slight modification of the back retainer
ring 58 to accommodate the foregoing changes. As
shown in FIG. 12, a multiplicity of circumfcrentially
adjacent stripper fingers 112 are each preferably rear-
wardly secured to spherically shaped pistons 114 simi-
larly forwardly and rearwardly reciprocal in the strip-
per tinger cylinders 62, but with a resilient or similar
material sealing member 116 between each spherical
piston and its spring 70. Back retainer ring 118 is
slightly radially outwardly relieved to accommodate
the different shape of stripper fingers 112 and has an
arcuate annular recess 120 at the corner thereof adja-
cent the spherical pistons 114 to receive and fix the for-
wardmost positions of the spherical pistons and their
stripper fingers 112.
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Thus, the stripper fingers 112 serve the same purpose
previously described and are radially inwardly and out-
wardly pivotal as controlled by the garter spring 82, but
in this alternate form, the stripper fingers pivot hy piv-
oting the spherical pistons 114 within the cvlinders 62.
The spherical pistons 114 lkewise, with the coopera-
tion of the sealing members 116, serve the same recip-
rocal piston function of being moved rearwardly by
axial pressure of a can body 46 on the end of the ram
42 to in turn cause rearward flow of the contained lig-
uid and rearward movement of the liquid collector pis-
ton 92, both the spherical piston and liquid collector
piston movements being with minimal comparative re-
active force against the stripper fingers 112 during the
individual adjustments of the stripper fingers and their
spherical pistons in conformance with the particular
can body annular edge 48 as before described. One ad-
vantage that is presented by the particular form of
spherical pistons 114 and their related sealing members
116 is that the contours of the spherical pistons do not
have to exactly conform in sealing fushion to the inter-
nal contours of the cylinders 62 since the scaling mem-
bers 116 serve the liquid sealing function and prevent
more than slight quantities of the contained, preset vol-
ume of liquid from leaking past the spherical pistons
and from the stripper 30.

According to the principles of the present invention,
therefore, a stripper 30 is presented which is a force
equalized external stripper usable with metalworking
machines and the like, whether in the first embodiment
form or the alternate embodiment form. Such stripper
presents a unique stripping concept which broadly is
the contacting of and the initial rearward carrying of
individual stripper fingers by conformance of these
stripper fingers to the contour of the leading edge of
the article being stripped and after substantially all of
the stripper fingers have been so relatively adjusted,
creating a substantially immovable reverse reactive
force against such stripper fingers to stop movement of
the same and cause them to react against the article
leading edge to strip the article from a continuously
moving ram. During the adjustment movement of the
stripper fingers by the article to be stripped, minimal
reactive forces are created against the stripper fingers
so that such adjustment will be complcte. Furthcrmore,
with the following application of the substantially im-
movable reactive force against the stripper fingers after
they have been individually adjusted and while they re-
main in their individually adjusted relative positions,
the final stripping force is virtually equally distributed
about the leading edge of the article being stripped so
that the stripping force or forces may be cqually ab-
sorbed about the article.

Although specific embodiments of the stripper prin-
ciples of the present invention have been illustrated
and described herein, it is not intended thereby to limit
the principles and broad concept involved to the exact
embodiments herein. Rather, the unigue concepts of
the present invention should be broadly construed
within the limitations of the appended claims and rea-
sonable mechanical equivalents of the various elements
defined. Additionally, the uanique methods defined
hercin by operation of the mechunical embodiments
should likewise be broadly construed.

We claim:

1. In a stripping device of the type wherein frames
means mounts a multiplicity of circumferentially adja-
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cent fingers about an axially reciprocal ram movable
therethrough with said fingers engaging a leading edge
of a tubular article on said ram and stripping said arti-
cle from said ram during said ram movement; the im-
provements comprising: reactor means operably con-
nected to each of said fingers for normally urging each
of said fingers generally axially to a pre-set maximum
forward position ready to be contacted by said article
leading edge and exerting a minimum reactive force
against each of said fingers during individual movement
of each of said fingers rearwardly from contact of that
finger by said article leading edge dependent on said
article leading edge contour until substantially all of
said fingers have been so contacted, said reactor means
after substantially all of said fingers have been so con-
tacted exerting a substantially immovable reactive
force against all of said fingers collectively in the then
individual rearward movement positions of each of said
fingers to cause said fingers collectively to strip said ar-
ticle.

2. In a stripping device as defined in claim 1 in which
said reactor means includes a pre-set volume of liquid
forced into relatively free flow by each of said fingers
during said individual movement of each of said fingers
rearwardly from contact of that finger by said article
leading edge, said free flowing of said liquid being
blocked after substantially all of said fingers have been
so contacted and exerting a substantially immovable
reactive force against all of said fingers collectively to
cause said fingers collectively to strip said article.

3. In a stripping device as defined in claim 1 in which
said reactor means includes a piston operably con-
nected to and movable with each of said fingers, each
of said pistons reacting against a pre-set volume of lig-
uid and exerting said minimum reacting force against
each of said fingers rearwardly from contact of that fin-
ger by said article leading edge by relatively free flow
of said liquid, said free flow of said liquid being blocked
after substantially all of said fingers have been so con-
tacted to exert a substantially immovable reactive force
against all of said fingers collectively to cause said fin-
gers collectively to strip said article.

4. In a stripping device as defined in claim 1 in which
said reactor means includes a positive bottoming liquid
collector operably connected receiving a portion of a
pre-set volume of liquid reacting in free flow as forced
by each of said fingers during said individual movement
of each of said fingers rearwardly from contact of that
finger by said article leading edge, said collector bot-
toming after substantially all of said fingers have been
so contacted blocking said liquid free flow and exerting
a substantially immovable reactive force through said
liquid against all of said fingers collectively to cause
said fingers collectively to strip said article.

5. In a stripping device as defined in claim 1 in which
said reactor means includes a piston operably con-
nected to and movable with each of said fingers, a posi-
tive bottoming liquid collector, a pre-set volume of ligq-
uid between each of said pistons and said collector, said
collector receiving a substantially free flow of a portion
of said liquid during said individual movement of each
of said fingers rearwardly from contact of that finger by
said article leading edge through reaction against said
liquid by said pistons, said collector bottoming after
substantially all of said fingers have been so contacted
and exerting a substantially immovable reactive force
against all of said fingers collectively by blocking said
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liquid free flow to cause said fingers collectively to strip
said article.

6. In a stripping device as defined in claim 1 in which
said reactor means includes pressure fluid assist means
operably connected for exerting a positive pressure
force upon said exerting of said substantially immov-
able reactive force to exert an additional positive force
against each of said fingers urging said fingers toward
said pre-sct maximum forward positions to thereby us-
sist said fingers in collectively stripping said article.

7. In a stripping device as defined in claim 1 in which
said reactor means includes pressure detector means
operable for detecting said reactor means exertion of
said substantially immovable reactive force against said
fingers.

8. In a stripping device as defined in claim 1 in which
said reactor means includes electrical probe means op-
erable for electrically signalling said reactor means ex-
ertion of said substantially immovable reactive force
against said fingers.

9. In a stripping device of the type wherein frame
means mounts a multiplicity of circumferentially adja-
cent fingers about an axially reciprocal ram movable
therethrough with said fingers engaging a leading edge
of a tubular article on said ram and stripping said arti-
cle from said ram during said ram movement; the im-
provements comprising: a cylinder on said frame means
for each of said fingers and having a generally axially
reciprocal piston forwardly operably connected to that
finger, each piston being individually rearwardly mov-
able in its cylinder from a normally urged pre-set maxi-
mum forward position by engagement of its finger by
said article leading edge during movement of said arti-
cle thereagainst for said stripping; a positive bottoming
liquid collector connected in flow communication with
each of said cylinders rearwardly of said piston having
operating means therein movable between a normally
urged minimum liquid accepting non-actuated position
and a maximum liquid accepting bottoming position,
said operating means in said bottoming position posi-
tively resisting entrance of further liquid into said col-
lector; a total pre-set volume of liquid completely fill-
ing all of said cylinders rearwardly of said pistons with
all of said pistons in said maximum forward positions
and said collector in said non-actuated position and
said flow communication between said cylinders and
collector.

10. In a stripping device as defined in claim 9 in
which said flow communication between said collector
and said cylinders includes a common header con-
nected in flow communication with said collector and
each of said cylinders rearward of said piston.

11. In a stripping device as defined in claim 9 in
which said collector includes a cylinder having an oper-
ating piston therein movable between said normally
urged minimum liquid accepting bottoming position,
said piston being moved from said non-actuated posi-
tion to said bottoming position by the flow of said liquid
into said cylinder as a result of said finger pistons being
moved rearwardly in their cylinders by engagement of
said fingers by said article leading edge. said collector
piston upon moving to said bottoming position resisting
entrance of further liquid into said collector and creat-
ing an immovable reactive force through said liquid to
said finger pistons to cause said fingers collectively to
strip said article.
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12. In a stripping device as defined in claim 9 in
which said collector includes a cylinder having an oper-
ating piston thercin movable between said normally
urged minimum liquid accepting non-actuated position
and a maximum liquid accepting bottoming position,
said piston being moved from said non-actuated posi-
tion to said bottoming pusition by the flow of said liquid
into said cylinder as a result of said finger pistons being
moved rearwardly in their cylinders by engagement of
said fingers by said article leading edge, said collector
piston upon moving to said bottoming position resisting
entrance of further liquid into said collector and creat-
ing an immovable reactive force through said liquid to
said finger pistons to cause said fingers collectively to
strip said article, compressable means in said collector
cylinder tending to urge said operating piston to said
non-actuated position and said liquid from said coliec-
tor cylinder, said compressable means compressing
during movement of said collector operating piston to
its bottoming position as forced by said liquid entering
said collector cylinder forced by said finger pistons
moving rearwardly from said article leading edge en-
gaging said fingers.

13. In a stripping device as defined in claim 9 in
which each of said finger cylinders has a compression
spring therein rearwardly of said piston normally tend-
ing to urge said piston to said pre-set maximum forward
position and compressing rearwardly upon said finger
of that piston being engaged by said article leading
edge during movement of said article thereagainst.

14. In a stripping device as defined in claim 9 in
which said collector includes assist means actionable
upon said operating means reaching said bottoming po-
sition for exerting a positive force against said operat-
ing means tending to move said operating means back
toward said non-actuated position, said assist means
positive force being transmitted through said liquid and
said finger pistons to said fingers tending to assist said
fingers in said article stripping.

15. In a stripping device as defined in claim 9 in
which pressure detector means is operably connected
for sensing positive pressure exerted by said liquid.

16. In a stripping device as defined in claim 9 in
which electrical sensing means is operably connected
to said collector for sensing and producing an electrical
signal upon said collector operating means reaching
said bottoming position.

17. In a stripping device as defined in claim 9 in
which said pistons in said finger cylinders are generally
spherical in configuration.

18. In a stripping device as defined in claim 9 in
which said pistons in said finger cylinders are generally
spherical in configuration and have said fingers secured
thereto and movable therewith in both reciprocal and
pivotal movement.

19. In a method of stripping a tubular article from an
axially moving ram by engaging a leading edge of said
article by a multiplicity of circumferentially adjacent
fingers; the steps of: normally urging said fingers for-
wardly cach to a pre-set forward position ready for in-
dividual finger engagement by said article leading edge:
individually engaging said fingers by said article leading
edge dependent on the particular contour of said arti-
cle leading edge; permitting relatively free individual
rearward movement of said fingers upon engagement
by said article leading edge; after substantially all of
said fingers have been contacted by said article leading
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edge, positively stopping rearward movement of cach
of said fingers in its then rearward position determined
by movement and contour of said article leading edge
stripping said article from said ram during continued
axial movement of said ram.

20. In a method of stripping as defined in ¢laim 19 in-
cluding the further step of after said positively stopping
rearward movement of cach of said fingers in its then
rearward position, positively urging said fingers for-
wardly toward their pre-set forward positions while
maintaining each finger in the same position relative to
the other fingers to further aid in stripping said article
from said ram during said continued axial movement of
said ram.

21. In a method of stripping as defined in claim 19 in
which said step of permitting relatively free individual
rearward movement of said fingers includes the back-
ing of said fingers by a liquid with said finger rearward
movement causing a relatively free liquid flow: and in
which said step of positively stopping rearward move-
ment of each of said fingers includes the blocking of
said liquid flow causing a positive reactive force against
said fingers and said fingers against said article leading
edge to strip said article from said ram during contin-
ued axial movement of said ram.

22. In a method of stripping as defined in claim 19 in
which said step of permitting relatively free individual
rearward movement of said fingers includes the back-
ing of said fingers by a pre-set volume of liquid and per-
mitting relatively free flow of said liquid into a liquid
collector as urged by said individual rearward move-
ment of said fingers caused by said engagement by said
article leading edge; and in which said step of positively
stopping rearward movement of each of said fingers in-
cludes the bottoming of said liquid collector stopping
flow of said liquid and creating a reactive force through
said liquid to positively stop rearward movement of
each of said fingers and thereby strip said article from
said ram during continued axial movement of said ram.

23. In a method of stripping as defined in claim 19 in
which said step of permitting relatively free individual
rearward movement of said fingers includes the back-
ing of each of said fingers with a separate relatively
freely rearwardly movable piston and moving each fin-
ger and its piston rearwardly as urged by engagement
by said article leading edge: and in which said step of
positively stopping rearward movement of each of said
fingers includes the positive stopping of rearward
movement of each of said pistons with said piston re-
acting against and stopping its finger thereby stripping
said article from said ram during continued axial move-
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ment of siid ram.

24. In a method of stripping as defined in cluim 19 in
which said step of permitting rclatively free individual
rearward movement of said fingers includes the buck-
ing of cach of said fingers with a separate relatively
freely rearwardly movable piston and backing all of
said finger pistons with a preset volume of liquid rela-
tively freely flowable into a movable liquid collector,
said liquid flowing into said movable liquid collector
upon urging against said liquid by said rearward move-
ment of said finger pistons caused by finger rearward
movement upon engagement by said article leading
edge; and in which said step of positively stopping rear-
ward movement of each of said fingers includes the
bottoming of said movable liquid collector positively
terminating the flow of said liquid into said collector to
create a reactive force through said liquid and said fin-
ger pistons stopping rearward movement of each of
said finger pistons and fingers thereby stripping said ar-
ticle from said ram during continued axial movement
of said ram.

25. In a method of stripping as defined in claim 19 in
which said step of permitting relatively free individual
rearward movement of said fingers includes the back-
ing of said fingers by a pre-set volume of liquid and per-
mitting relatively free floww of said liquid into a liquid
collector as urged by said individual rearward move-
ment of said fingers caused by said engagement by said
article leading edge; in which said step of positively
stopping rearward movement of each of said fingers in-
cludes the bottoming of said liquid collector stopping
flow of said liquid and creating a reactive force through
said liquid to positively stop rearward movement of
each of said fingers and thereby strip said article from
said ram during continued axial movement of said ram;
and in which said method includes the step of electri-
cally detecting said liquid collector bottoming,.

26. In a method of stripping as defined in claim 19 in
which said step of permitting relatively free individual
rearward movement of said fingers includes the back-
ing of said fingers by a liquid with said finger rearward
movement causing a relatively free liquid flow; in
which said step of positively stopping rearward move-
ment of each of said fingers includes the blocking of
said liquid flow causing a positive reactive force against
said fingers and said fingers against said article leading
edge to strip said article from said ram during contin-
ued axial movement of said ram; and in which said
method includes the step of pressure detecting the
stopping of said liquid flow.
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