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tion and deceleration forces, thereby resulting in an expensive piece of
equipment with a relatively The present invention relates to an apparatus
high potential for system malfunctions. for the transfer of relatively flat
objects from a first  What is needed, therefore, is an apparatus for to a
second work station and, more particularly, to    5    transferring shells
between successive work such an apparatus that is adapted for use within
stations that will enable the transfer to be made equipment for the
manufacture of shells used to      quickly and reliably. Moreover, such an
apparatus close the ends of metal cans.                        must include
means for accurately positioning One common way of packaging liquids,
particu-      each shell when necessary at the station to which larly
beverages such as beer, soft drinks, juices    10   it is transferred. The
apparatus should, of course, and the like, is within cans typically formed
from   be relatively simple, with as few moving parts as aluminum. In such
cans, the can body is either       possible in order to increase
reliability. manufactured to include both the can side walls       The
present invention provides an apparatus and an attached bottom end, or the
bottom end is    for transferring a relatively flat object from a first
formed separately and subsequently joined to the    15   station to a
second station, and includes means side walls. The upper end, which
includes the       for supporting the object at the first station. A means
by which the can is opened, is manufac-       substantially closed housing
has a piston dis- tured separately and attached to the can body
posed in the housing interior at a normal position after the can has been
filled.                      for sliding movement within the housing to an
The can ends, often referred to within the art as   20   activated
position. An actuator extends through shells, are generally manufactured
within ram       the housing and is connected to the piston for presses.
While various particular methods of shell  sliding movement thereby.
Compressed air may formation are known and available, it is often       be
selectively directed into the housing for mov- necessary within these
methods to transfer the      ing the piston to its activated position, and
a shells from a first to a succeeding work station. in   25   spring is
provided for returning the piston to its view of the large quantities of
cans and shells that  normal  position. The housing is located with are
manufactured, it is desirable to be able to     respect to the object
supporting means so that form quantites of the shells very rapidly. This
movement of the piston causes the actuator to necessitates a transfer
system that is both quick   strike a blow edgewise of the object for
propelling and reliable.                                  30   it toward
the second station along a predeter- From EP-A-106 435, which document
falls            mined path. within Art 54(3) EPC and is not relevant to
the       The apparatus may also include a pair of fingers question of
inventive step, there is known an        disposed in a spaced relationship
at the second apparatus for transferring a relatively flat object  station
to define between the fingers a portion of from the first station to a
second station, compris-   35   the transfer path for an object, with the
path ing:                                                 portion so
defined being of a width slightly means for supporting the object at the
first       greater than the object. Each of the fingers has a station;
means for striking a blow edgewise off      flange extending inwardly
therefrom  at sub- the object to direct the object edgewise to the
stantially the top of each finger so as to extend at second station along a
predetermined path; a pair   40   least partially over the path portion.
Additionally, of side walls disposed in a spaced relationship to  each
finger further includes a path wall having an define between said side
walls a portion of said     end surface extending generally into the object
path for an object; each of said side walls having  path at a location
along each finger remote from a flange extending inwardly therefrom  at
sub-      the point of entry of a shell between the fingers. stantially the
top thereof so as to extend at least   45    Each end surface extends
inwardly sufficiently to partially over said path portion.
block a portion of the object path for halting While various conveyor and
other types of          movement of the object. transfer systems in which
the objects are physi-      A spring pawl carried within each of the
fingers cally carried are known, such systems are            extends
partially into the object path and is generally disadvantageous for
applications in the    so   constructed to permit movement of the object
manufacture of shells. In order to remove a shell   therepast for entering
the pathway. In addition, from a work station within a ram press, carry the
the pawls prevent movement of the object there- shell, and then deposit the
shell at a second        past in the reverse direction, and are positioned
station, particularly where positioning of the shell  along the fingers for
preventing rebounding of at the second station is critical, a relatively
corm-   55   the object from the end surfaces. plex apparatus is required.
This problem is corm-     The object transfer apparatus may be used pounded
when the transfer process at each           within a conventional
single-action ram press for station must also be coordinated with the work
the transfer of shells used as can ends from a first operation being
performed at the station. More-      work station to a second. The first
station includes over, at typical press speeds of several hundred    60
an upper tooling having a working surface and a strokes per minute, at
least some portions of the    cooperating lower tooling, the upper tooling
transfer apparatus must be operated  quite           being lowerable by the
press ram for working the rapidly. Thus, such [err] system would be likely
to     shell therebetween and subsequently raisable by require a number o
rapidly moving parts in a         the ram. Means for supplying a partial
vacuum to complex structure with attendant high accelera.   65   the upper
tooling working surface through at least 2    
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defined therein is provided so      Fig. 13 is a plan view taken generally
along line that the shell may be held on the working surface    13-13 of
Fig. 11; after the upper tooling is at least partially raised   Fig. 14a is
a sectional view taken generally from the lower tooling.
along line 14a-14a of Fig. 13; Compressed air may be selectively directed
into    5  Fig. 14b is a sectional view taken generally the housing by a
valve means, in which case a        along line 14b-14b of Fig. 13; control
means for actuating the valve means is         Fig. 15 is a plan view of
the transfer apparatus also provided. The control means is adapted to
provided for a press adapted to produce four actuate the valve means in
response to a pre-        shells simultaneously; and determined position
within the press ram stroke    to  Fig. 16 is a diagram illustrating
schematically cycle. In the preferred embodiments, the pre-        the
control system for operation of the press. determined position within the
stroke cycle is         The shell making method with which the within the
portion of the cycle wherein the upper    present invention is used may be
generally tooling is at least partially raised from the lower  divided into
two operations, each of which is tooling.
15   carried out within a conventional single-action Accordingly, it is an
object of the present        ram press having a specially adapted tooling
and invention to provide an apparatus for transferring   control system. In
accordance with the preferred a relatively flat object from a first station
to a   embodiment, the press utilized is a Minster second station wherein
the object is struck an       P2-45, although many other models are also
edgewise blow at the first station to direct it to the    20   suitable for
use. Further, each of the two oper- second; to provide such an apparatus
that accom-     ations could be carried out in separate presses. plishes
the transfer of the object quite rapidly and  Initially, the relatively
thin metal stock from reliably; to provide such an apparatus that
which the shell is ultimately formed is fed to one includes relatively few
moving parts and that        or more stations within the press. The press
ram enables the transfer to be effected without the    25    operates at
each of these first stations to separate physical carrying of objects
between the stations;   a blank from the stock, and to partially form the
and to provide such an apparatus that may be         shell from the blank.
used with a conventional designed and con-            The partially
completed shell formed at each of structed single-action ram press.
the first stations is then transferred to a corre- In order that the
invention may be more readily   30   sponding second station within the
same press, understood, reference will now be made to the        whereupon
the second portion of the method is accompanying drawings, in which:
begun. As the press ram is again lowered, the Fig. 1 is a cross-sectional
view illustrating the  forming of the shells is completed at the second
tooling of a first station within the shell-forming  stations. Once the
press is opened, the completed apparatus with which the present invention
may    35   shells are transferred out of the press. be used;
The apparatus is constructed so that for each Fig. la is an enlarged view
of the upper first     stroke of the press, a partially formed shell is
station tooling of Fig. 1, showing the tooling at the  finished within each
second station while a blank bottom of the press stroke;
is produced and partially formed within each first Figs. lb and 1c are
views similar to Fig. 1A,   40   station. Moreover, the transfer of shells
between showing the tooling partially raised and at the top  stations is
accomplished so that a shell partially of the press stroke, respectively;
formed in a first station by one press stroke is Fig. 2 is a
cross-sectional view of a portion of   completed at the second station by
the next the first station tooling illustrating its operation  succeeding
stroke. for shell formation;                           45 Figs. 3, 4 and 5
are views similar to Fig. 2       First Station Tooling and Operation
illustrating the sequential operation of the first     The press tooling
for each of the first stations 10 station tooling;
is shown generally in Fig. 1. The upper tooling 11 Fig. 6 is a
cross-sectional view showing the       is connected for operation by the
press ram, while tooling of a second station of the shell-forming    so
the lower tooling 12 is fixedly mounted to the apparatus;
press frame. Fig. 7 is a cross-sectional view of a portion of     Lower
tooling 12 includes die cut edge 14, over the second station tooling
illustrating its oper-    which the metal stock enters the tooling at a
level ation for shell formation;                           generally
indicated by line 16. Die cut edge 14 Figs. 8, 9 and 10 are views similar
to Fig. 7    55   along with die form ring 18 are solidly supported
illustrating the sequential operation of the second  by block member 20
which is in turn supported by station tooling;
base member 22. Additionally, lower tooling 12 Fig. 10a is a view similar
to Fig. 10, showing an  includes draw ring 24, positioned between die
alternate embodiment for the second station tool-    form  ring 18 and die
cut edge 14. A center ing incorporating coining tools;               60
pressure pad 25 is located concentrically within Fig. 11 is an elevational
view of a corresponding  form ring 18. Draw ring 24 is supported by four
first and second station, showing an apparatus for   springs 26 (only one
shown) mounted in base transferring shells therebetween;
member 22. Springs 26 are shown in Fig. 1 in a Fig. 12 is a cross-sectior
view of a shell piston  compressed  condition, caused  by  pressure driver;
65   exerted upon draw ring 24 when the tooling is    5              EP
0149184 B1                      6 



closed. The center pressure pad 25 is supported   pinched between blank
punch 30 and draw ring by spring 27 mounted within pressure pad 25 and
24, and between punch center 34 and center base member 22 central to the
first station tool-  pressure pad 25, beginning the formation of the ing.
Spring 27 is also shown in a compressed     shell over die form ring 18. It
will be noted that as condition from force exerted by the upper tooling
5    the blank 48 is formed over form ring 18, it is 11.
pulled from between blank punch 30 and draw When the tooling is open, draw
ring 24 and      ring 24. center pressure pad 25 are retained in the lower
Referring now to Fig. 4, the press ram continues tooling 12 by flanges 28
and 29 integrally       to move downward as the punch center 34 begins
machined on the respective tooling portions with   to  to form the panel of
shell 48 (heretofore referred draw ring 24 bottoming against die cut edge
14   to as blank 48). The shell material is no longer and center pressure
pad 25 against form ring 18.  held between the blank punch 30 and the draw
In such case, the uppermost surface of draw ring  ring 24, but is still
contained between punch 24 is at a position some distance below the lowest
center 34 and center pad 25, and the draw ring 24 point of shear on the die
cut edge 14, while the   15   no longer controls the formation of the
shell. The uppermost surface of the center pressure pad 25  clearance
between the inside diameter of the is some distance above draw ring 24 and
below     blank punch 30 and the outside diameter of the lowest point of
shear on die cut edge 14.        die form ring 18 is selected to provide an
approp- Upper tooling 11 is provided with blank punch   riate amount of
drag or resistance on the shell 48 30 which is positioned to cooperate with
draw    20   to insure proper formation. The inside diameter of ring 24 for
compression of spring 26 as the      blank punch 30 slightly narrows above
the curves tooling is closed. A knockout and positioner 32 is  shown at 49
(shown exaggerated for clarity. Thus, located above die form ring 18, and
punch center  near the end of the press stroke, as can be seen by 34 is
provided with an appropriate configuration  comparing Figs. 4 and 5, the
drag on the to produce the partially completed shell, as well  25
outermost portion of shell 48 is increased. This is as to clamp a blank in
cooperation with center   to insure that this portion of shell 48 is drawn
pressure pad 25. Blank punch 30, knockout and     more tightly over die
form ring 18 so that the curl positioner 32. and punch [err]  all closed
formed in shell 48 extends to the very edge of simultaneously upon lower
tooling 12 as the       shell 48, without any straight or less than fully
press ram is lowered. These tools can be seen in   30   curled portions.
detail in Figs. la-1c.                             In Fig. 5, the tooling
is shown in its closed The operation of the first station tooling 10 to
position with the press ram bottomed against produce the blank from the
stock and partially   appropriate stop blocks. The first portion of the
form a shell is showh in detail in Figs. 2-5. In Fig.  shell formation
operation is completed, with a 2. the tooling is shown already partially
closed.   35   shell 48 being formed having a flat panel 50 The stock 46
initially entered the tooling along a  terminating at a relatively large
radius area 52 to line indicated at 16, and as the press ram is     produce
a soft stretch so as not to overwork shell lowered, a flat blank 48 is
produced by shearing  material in this area. The large radius area 52 the
stock material between die cut edge 14 and    forms the junction region of
chuckwall 51 with the blank punch 30.                             40
panel 50, and will later form the shell countersink Since the blank punch
30 and punch center 34    and panel form radius. A sufficiently large
radius move simultaneously, the lowermost surface of    is provided so that
a much tighter radius can later blank punch 30 must lead the lowermost
surface    be provided for the shell countersink while main- of punch
center 34 by some distance so that      taining sufficient material
thickness. It can be punch center 34 does not interfere with the stock   45
seen from Fig. 5 that the reverse bends applied to 46 during blanking.
Referring briefly back to Fig.  the inner wall of die center form ring 18
and the 1a spacer ring 49 is provided behind blank punch  outer wall of
punch center 34 serve to produce a 30 for setting the lead distance between
punch    straight chuckwall 51 without either inward or center 34 and blank
punch 30.                     outward  bowing, enabling  shell 48 to fit
Further, the distance by which blank punch 30   50   accurately within the
second station tooling. leads punch center 34 is less than the distance at
The shell is further provided with a lip 53 which the uppermost surface of
cente pressure     extending generally outwardly and upwardly pad 25 is
above the uppermost surface of draw    from the chuckwall 51, but having
general down- ring 24 in lower tooling 12. This allows a blank 48  ward
curvature. Lip 53 is provided with two to be clamped between punch center
34 and   55   distinct curvatures, giving lip 53 a "gull-wing" center
pressure pad 25 first, followed by clamping  cross-sectional configuration,
with the portion of blank 48 between blank punch 30 and draw ring  adjacent
chuckwall 51 having only slight relative 24 before any forming begins. Use
of the central  curvature and thus providing the upward exten- clamping
secures the blank 48 in a centered       sion of lip 53. The outermost
portion is provided position within the tooling during forming of a   60
with a relatively sharp downward curvature by die shell from the blank, as
will be described herein.  center form ring 18, although the lowermost As
the press ram continues downward, the        portion of the outer edge of
lip 53 is formed to at blank punch 30, support ring 32, and punch center
least even with, if not above, the point where lip 34 all continue to [err]
simultaneously. At the    53 connects with the shell chuckwall 51. point
illustrated in Fig. 3, the blank 48 is still  65    It will be noted that
upon closure of the tooling, 4    7              EP 0149184 B1
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knockout and positioner 32 does not contact shell  retainer 80 and form
punch and positioner 84. 48. Once the forming operation has been corn-
Panel form die 86 is attached to the lower side of plated, the press ram is
raised to open the tooling.  mounting block 88, which is in turn connected
to As the tooling is opened, shell 48 is held within  the lower ends of a
plurality of springs 90 (only blank punch 30 by the tight fit of shell 48
therein    5    one shown). Springs 90 are secured to the press caused
during its formation and is carried upward  ram 82. As will be described in
detail below, by upper tooling 11. For reasons that will be     springs 90
are selected to provide a dwell in the described in detail below, once the
lowermost     downward movement of panel form die 86 as the portion of
shell 48 has cleared the stock level   press ram 82 is-lowered. indicated
in Fig. 1 at 16, knockout and positioner   10  Vacuum passageways 92, 93,
and 94 ae pro- 32 halts its upward movement c' the position      vided
through panel form die 86, form punch and relative blank punch 30 and punch
center 34      positioner 84, and mounting block 88, respec- shown in Fig.
Ib, while blank punch 30 and punch  tively, communicating in turn through
an approp- center 34 continue to rise with the press ram     nate vacuum
fitting 95 and connection thereto to toward the uppermost portion of the
press stroke   is   a vacuum pump. Vacuum may be thus supplied to shown in
Fig. 1c. When the upward movement of    the lower face of panel form die
86. knockout and positioner 32 is stopped, shell 48     The operation of
the tooling of each of the will contact knockout and positioner 32 which
second stations 60 for completion of a shell is knocks out, or pushes,
shell 48 from within the   shown in deiail in Figs. 7-10. The shell 48
enters still-moving blank punch 30.                20   the open tooling of
the second station 60 from the The shell 48 is then held in position on
knockout  first station 10, and is properly positioned on and positioner 32
through application of a        lower tooling 62. The large radius area 52
and vacuum to shell 48. An appropriate fitting 54 is  chuckwall 51 are
supported by the spring provided for connection to a conventional shop
pressure pad 72, with the entire panel 50 some vacuum supply, and
passageways 55, 56, 57 and   25   distance above panel form punch insert
71. Shell 58 are provided through upper tooling 11 to       48 is located
and held in place by vacuum applied support the vacuum to the surface of
punch        to shell 48 through passageway 78 within insert center 34.
This vacuum then causes the shell 48 to  71. adhere to the surface of
knockout and positioner   In Fig. 7, lowering of the press ram causes panel
32.                                         30   form die 86 to contact
chuckwall 51, clamping it Upon completion of the first operation upon the
between panel form die 86 and spring pressure shell, it is moved by the
transfer system of the  pad 72. Spring 90 is selected to be more easily
present invention, to be described in detail below,  compressible than
spring 74, so that once contact to a corresponding one of a plurality of
second   with chuckwall 51 is made, panel form die 86 is stations for
completion of the formation process.   35   held in position by spring
pressure pad 72 and begins to dwell despite further lowering of the Second
Station Tooling and Operation              press ram. Simultaneously, form
punch and posi- The tooling for the second station 60 is shown  tioner 84
contacts shell lip 53. in detail in Fig. 6. Upper tooling 61 connected to
As seen in Fig. 8, continued downward move- the press ram  and lower
tooling 62 fixedly   40   ment of the press ram causes the form punch and
secured to the press frame are provided, shown in  positioner 84 to begin
to push shell lip 53 toward their closed positions.
its intended final location. Shell 48 continues to Lower tooling 62
includes a curl die 64 and     be clamped between panel form die 86 and
spring panel form punch 66, both mounted in turn to      pressure pad 72,
with panel form die 86 continu- base members 68 and 70. An insert 71 is
mounted   45   ing to dwell until downward movement of the within panel
form punch 66. A spring pressure     press ram causes mounting block 88 to
bottom pad 72 is concentrically mounted between curl die  against spacer
96, shown in Fig. 6. 64 and panel form punch 66, supported by a
Once mounting block 88 has bottomed against plurality of springs 74 (only
one shown) mounted  spacer 96, further downward movement of the in member
70 and extending through member 68.   50   tooling by the press ram causes
the panel form An appropriate fitting 75 for connection to a     die 86 to
move downward, as shown in Fig 9, vacuum pump is provided, with vacuum
passage-     forcing the spring pressure pad 72 to move ways 76, 77 and 78
formed through member 68,      downward as well. Panel form punch insert 71
panel form punch 66 and insert 71, respectively,  includes a raised center
portion 91, and the raised applying the vacuum to the upper surface of   55
portion 91 now becomes positioned against the panel form punch 66 insert
71.                    shell panel 50. Downward movement of spring Upper
tooling 61 is provided with a retainer 80  pressure pad 72 effectively
causes upward move- connected to upper base 81, mounted in turn to    ment
of the shell panel 50 with respect to the die shoe 82 for movement by the
press ram. A      remainder of shell 48, reducing the distance form punch
and positioner 84 is also provided for   60   between the uppermost portion
of shell 48 and downward movement along with retainer 80, and     the panel
50. The shell material from the large includes a projection 85 for defining
the forming  panel radius area 52 of Fig. 7 begins to pull away
characteristics of the lower surface of form punch  from the spring
pressure pad 72 and wrap around and positioner 84. Additic 311y, panel form
die 86  the edges of the panel form punch 66 and the is mounted generally
for novement along with   66   panel form die 86. The wrapping action takes
5    9               EP 0149184 B1                      10 



place with little drawing of the shell material, to  insert 71, venting of
the lower vacuum occuring produce a pressure resistant panel for the corm-
through additional openings (not shown) in such pleted shell by reforming
the large radius area 52  working surfaces. This reduces the amount of into
the countersink 98. Raised center portion 91  vacuum required on upper
tooling 61 to lift the of insert 71 causes panel 50 to be bowed slightly
5    completed shell 48 from lower tooling 62. upward to counteract a
discovered tendency of        After the upper tooling 61 has lifted shell
48 panel 50 to bow downwardly during shell forma-     sufficiently to clear
lower tooling 62 upward tion, resulting in a flat finished panel. Simul-
movement of form punch and positioner 84 is taneously, with formation of
countersink 98. the   halted while upward movement of retainer 80 and shell
lip 53 enters the curl die 64 for final shaping.   to   panel form die 86
continues. Once these portions The tooling is shown in its closed position
in    clear shell 48 it is removed from the second Fig. 10. As part of the
completed shell 48, a      station tooling and ejected from the shell
forming pressure resistant panel 50 surrounded  by         apparatus.
countersink 98 and a die curled lip 53 having a hook portion i.e. an outer
curl edge section of   15   Shell Transfer Apparatus relatively lesser
radius of curvature, suitable for  The preferred embodiment of an apparatus
of seaming onto a can are provided. The reasons for   the present invention
for transferring shells from formation of the "gull-wing" lip 53 at the
first   the firstto the second stations and for transferring station 10
should now be readily appreciated. By   the completed shells out of the
formation pre-curling the outer portion of lip 53 to a rela-   20
apparatus is shown in detail in Fig. 11. A base tively sharp radius
extending completely to the    member 102 extends between a first station
10 edge of shell 48, the natural tendency of the      and a corresponding
second station 60. An open- outermost edge to resist die curling and remain
ing 104 is provided at first station 10, of a relatively straight can be
overcome. Moreover, by  diameter sufficient to permit passage there-
forming the less sharply curved portion of lip 53   25   through of upper
tooling 11 as it is moved at the first station so as to extend upwardly as
downwardly by the press ram into contact with well as outwardly from
chuckwall 51, some travel   lower tooling 12. Similarly, a second opening
106 distance for lip 53 during [err] of the       of a diameter sufficient
to permit passage there- outermost portion is provided. If lip 53 were to
be  into of upper tooling 61 in base member 102 is formed at the first
station to extend from chuck-   30   provided at second station 60. Lower
tooling 62 wall 51 at the final desired angle, die curling of the  extends
fixedly partially into opening 106, to outer edge could only be
accomplished through      permit contact with upper tooling 61 as the upper
transverse movement of some portion of the         tooling is lowered by
the press ram. second station tooling.                              The
transfer apparatus includes a driver 110 An alternative embodiment for the
upper tool-   35   mounted near each station of the formation ing 61 is
shown in Fig. 10a, wherein the corn-     apparatus. Each driver includes an
actuator 112 in pleted shell is coined about the outer edge of     the form
of an elongated shaft extending from the panel 50 adjacent countersink 98
for additional    driver body toward the working surfaces of upper
strength. While coining of shells is typically per-  tooling 11 or 61. An
air valve 114 is associated formed in a separate coining press, the embodi-
40   with each driver 110, adapted to selectively apply ment of Fig. 10a
enables coining to be performed   compressed air to driver 110. As will be
described as part of the forming process, eliminating the    in detail
below, application of compressed air at need for separate equipment and a
separate         the appropriate time to driver 110 causes actuator
process. The central portion of panel form die 86  112 to extend further
from the driver housing- is provided with an annular recess into which a
45   Valve 114 may be any appropriate relatively coining ring 97 and a
spacer 99 are placed.        quick-acting valve, and is preferably a direct
Coining ring 97 is in turn secured by retainer 101  acting solenoid valve
such as those manufactured which is attached to panel form die 86. Spacer
99  by Schrader Bellows Divison of Scovill Mfg. Co. of is selected so that
when the tooling is fully closed  Akron, Ohio. The valve 114 is selected so
that as shown in Fig. 10a, the working surface 100 of   so   when the air
supply is not connected to driver coining ring 97 contacts the shell 48 and
provides  110, the driver interior is permitted to exhaust to sufficient
compression to properly coin the outer  the atmosphere. edge of panel 50 of
shell 48.                        It will be recalled from the foregoing
descrip- As the tooling begins to open, vacuum applied     tion of shell
formation within each station that to the shell 48 through passageway 92 in
panel   55   upon completion of the particular operation form die 86 raises
the shell 48 along with upper   within the station, the shell is lifted
from the lower tooling 61. Since vacuum is also applied to shell  tooling
12 or 62. All tooling portions are then 48 through panel form punch 66, to
lift the shell 48  opened or retracted such that the shell is held by from
the lower tooling 62, it is necessary to apply  vacuum in contact only
along the uppermost a greater vacuum to the upper side of shell 48   60
portion of the shell lip 53. When in such position, than that applied to
the lower side. In addition,  the shell is properly disposed for transfer
by a upward movement of pressure pad 72 by springs      driver 110. For
example, upon completion of the 74 aids in initial stripping of shell 48
from lower  formation operation within first station 10, open- tooling 62.
One shell [err] 50 is away from the     ing of the tooling in conjunction
with the applied working surfaces of [err] form punch 66 and    65   vacuum
causes the partially completed shell to be 6    11           EP 0149184  B1
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held only against knockout and positioner 32.      prior to raising of the
upper tooling 11 to elimi- Compressed air is then supplied to driver 110
nate any vacuum build-up that may have occur- from an ordinary shop
compressed air source,       red during shell formation. typically at
3,4-4,2 bar (50-60 psi), so that        Opening 123 provides an additional
venting actuator 112 is extended therefrom and strikes    5    function at
and just beyond the uppermost por- sharply the chuckwall 51 of the shell.
Since the   tion of the press sroke. By referring to Figs. la-1c shell is
in contact with the upper tooling 11 only at  in reverse order, it can be
seen that the chamber the uppermost portion of its lip, the sharp blow
formed between blank punch 30 and knock-out from driver 110 propels the
shell in free flight   and positioner 32 is compressed during the from the
tooling of first station 10. It is important   to   downward portion of the
press stroke. Although to note that the shell during such flight does not
the shell is struck for transferring during the rest on any solid surface,
nor is the shell generally  upward portion of the stroke, at typical press
directed by any moving parts. The shell does       speeds, the shell
generally will not have cleared move along a defined pathway 116, however,
and     the tooling of the first station 10 by the time the upper
stationary guides 118 are provided to pre-   15   press ram reaches the top
of its stroke and begins vent the shell from inadvertently leaving path
116.  the downward movement. It will be readily recognized that timing of
the   It has been found that since the vacuum within transfer of the shell
from first station 10 to second  the upper tooling 11 is only a low vacuum,
station 60 is of great importance, since the shell  lowering of the tooling
causes air within the must be properly positioned within second    20
chamber between blank punch 30 and knock-out station 60 in time for
lowering of the upper       and position 32 to be compressed. In the
absence >    tooling 61. Thus, as will be described below,     of opening
123, the compressed air flows through driver 110 and related items are
selected and      vacuum passageways 57 and 58. The downward designed for
accurate, quick action. Further, pro-  air stream then strikes any portion
of a shell that viding a free-flight transfer of the shells ensures   25
may still be within the first station 10 below that travel time for the
shells will not be affected  vacuum passageway 58, thereby deflecting the
by substantial contact with moving or non-mov-     shell from its normal
transfer path. This deflection ing parts.
significantly increases the possibility of a failed Accordingly, it is also
important that each shell  transfer. leave the first station 10 in a
precise manner.   30  Opening 123 vents the chamber in question Since the
shell is held against knock-out posi-    during the uppermost portions of
the press tioner 32 by vacuum, the vacuum level must be      stroke.
regulated. Too high a vacuum will affect transfer    Thus, during the
portion of the downward press time by slowing the shell as it leaves the
upper   stroke in which the shell is still within first station tooling 11,
making shell transfer sluggish.   35   10, an additional pathway for the
compressed air One approach is to lower the incoming vacuum      is
provided. This diminishes the air stream from level to first station 10.
Since vacuum is used at  passageway 58 sufficiently to prevent deflection
other locations within the press, however, this    of the shell. method
requires consideration of the effects of      In the preferred embodiment
of the present the lowered vacuum or other press functions.  40
invention, pairs of each of openings 117,121, and The preferred approach,
shown in Figs. la-1c,     123 and slot 119 are provided. It will be recog-
is to provide a continuous vacuum bleed to the     nized, however, that
depending upon the particu- upper tooling 11 of first station 10.
Accordingly,  lar sizes of the various openings and slots, any an opening
117 is provided through the wall of     desired number of each may be used,
provided of knock-out and positioner 32, for cooperation with   45   course
that equal numbers of openings 117 and a slot 119 formed through the wall
of blank punch  slots 119 and of openings 121 and 123 are 30. The chamber
formed between knock-out and       selected. positioner 32 and punch center
34 is therefore       The driver 110 is shown in detail in Fig. 12, and
vented through opening 117 and slot 119 for all    includes an exterior
housing 120. An opening but the uppermost portion of the press stroke   so
through housing 120 into the interior thereof is (during which portion the
shell has already been   provided with an appropriate fitting 122 for con-
transferred away), lowering the vacuum applied     nection of driver 110 to
its corresponding air valve to the shell to approximately the minimum
114. A piston 124 is disposed within the interior of amount required to
retain the shell on knock-out   housing 120 for movement therealong, and is
and positioner 32.                            55   attached to actuator
shaft 112 extending through To further prevent too high a vacuum level
one end of housing 120. Preferably, piston 124 within upper tooling 11, an
opening 121 is formed  and actuator shaft 112 are integrally formed as a in
the wall of knock-out and positioner 32 and an  single piece. opening 123
is formed in the wall of blank punch     As compressed air is delivered to
the interior of 30. By comparing Figs. 1a-1c, it can be seen that   60
housing 120 through fitting 122, the resulting air openings 121 and 123 are
aligned at the bottom of  pressure causes movement of piston 124 so as to
the press stroke to cooperate in providing         result in outward
extension of actuator 112. Due additional venting of the vacuum within
upper      to the relative light weight of piston 124 relative tooling 11.
These openings therefore give total    the pressure of the incoming air,
movement of vacuum  relief withir the tooling immediately   55   piston 124
occurs sufficiently rapidly to propel a 7    13               EP 0149184 B1
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shell away from the tooling. For example, when         Each finger 130 is
pivotally mounted by pins constructed according to the preferred embodi-
136 and 137 to blocks 138 and 139, respectively, ment, an average velocity
is imparted to the shell   secured to the base member 102. A cam roller 140
typically in the order of 615 cm/sec. (242 in/sec.)  is mounted to each
finger 130 to cooperate with a Shell transfer from first station 10 to
second    5    plate cam (not shown) mounted to the upper station 60 then
occurs in approximately 55           tooling. As the press ram  is lowered
for the milliseconds. Additionally, the piston 124 need      completion of
shell formation, the plate cams not fit in an airtight relationship within
housing   contact rollers 140, pivoting fingers 130 about 120. Some degree
of "leakiness" or by-pass can       pins 136 and 137 to provide proper
clearance for be tolerated without adversely affecting the per-   10   the
tooling as it closes. formance of driver 110, and in fact, it is preferred
Appropriate springs (not shown) are provided that the piston 124 fit only
loosely within housing  for each finger 130 to return the fingers to their
120, -having a piston surface area less than the     proper position as the
tooling is opened. In area of the cross-section of the interior of housing
addition, a pin 142 is mounted within each block 120. Thus, no seals are
required on piston 124,   15   139 below pin 137, and includes a projection
143 reducing potential sticking and increasing toler-    fittable within an
arcuate slot 144 formed within ance to contaminants (such as water or oil)
finger 130 as shown in Fig. 14b. Projection 143 carried with the compressed
air supply.              cooperates with slot 144 to serve as a stop for To
prevent damage to the shell from contact        finger 130 to properly
position the finger for [err] actuator 112, a tip member 126 formed of an
20   receiving the next shell. istomeric material is secured to the distal
end      Referring again to Fig. 11, opening of the actuator 112.
Additionally, a spring 127 is       tooling at second station 60 causes the
completed placed about actuator 112 between piston 124         shell to be
lifted upward with upper tooling 61 by and the end of housing 120, to
return piston 124     the stronger vacuum applied thereto. Once the to its
original location following closure of valve    25   tooling has been
completely opened, and all 114 and discontinuation of the supply of com-
portions cleared from the completed shell so that pressed air to driver
110. A hole is formed          the shell contacts upper tooling 61 only
along the through housing 120 so as to be at least [err]     uppermost edge
of its lip portion 100, a second open and behind piston 124 when in its
actuated      driver 110 is energized by valve 114. Actuator 112 position.
This hole relieves at least part of the air   30   then strikes the
completed shell along its chuck pressure behind piston 124 once fully
moved,         wall, driving the shell from the second station 60 thereby
facilitating return of piston 124 to its     into an appropriate receiving
bin or the like. It will original position. Further, a venting slot 129 is
be recognized, of course, that transfer of the shall defined through
housing 120 to vent the interior     from the second station 60 is
substantially identi- ahead of as piston 124 as it is moved along the    35
cal to that performed from first station 10. Since housing interior. By
providing venting for air that  the shells are merely collected, however,
rather would otherwise be compressed by piston 124,         than accurately
positioned for further operation, piston movement is more quickly
accomplished,        the exact path of the shell leaving second station
enabling higher press speeds.                        60 is not as critical
as the path for leaving first The apparatus for capturing and locating a
40   station 10. [err]shell within a second station may be seen detail in
Fig. 13. A shell entering second station  Multiple Shell Formation
following its partial formation at the corre-       The tooling and
transfer apparatus having been sponding first station moves into the
apparatus      described in detail, it should be recognized that a beneath
guide bars 118. The shell then enters   45    press such as that described
in the preferred between a pair of locating fingers 130 positioned
embodiment incorporating the apparatus of the about either side and
slightly above lower tooling   present invention will typically include a
plurality 62. As seen in Figs. 13 and 14a, each finger 130     of first
stations, corresponding second stations, includes an attached lower portion
131 that          and transfer apparatus. This will enable greater includes
a recessed portion for defining an upper   so    quantities of shells to be
formed within a given flange 132 and path wall 133 that retain the shell
time, and in one example, apparatus for simul- within the pathway along
which the shell enters      taneous manufacture of four shells is shown in
between fingers 130. A spring loaded pawl 134 is     Fig. 15. carried in
lower portion 131 and extends slightly      Stock 46 is fed into the press
beneath base into the pathway from each portion 131 to prevent   55
member 102 supporting the transfer apparatus. rebounding of the shell as it
reaches the end        Four first stations lOa-10d are provided for curved
surface 135 of the pathway defined by         severing a blank from the
stock 46 and partially path walls 133. The shell is then properly located
forming the shell. Each of first stations lOa-10d over lower tooling 62
and, once it has been          includes a corresponding driver 110al-110dl.
halted, the shell drops from fingers 130 into lower   60    Following
completion of the operation at each tooling 62. The vacuum supplied to the
lower         first station, the corresponding driver is actuated tooling
through opening 78 increases the speed       to transfer the shell along
the transfer path as with which the shell is moved into its proper
indicated by arrows 146 to a corresponding sec- position, and facilitates
ret  ion of the shell in   tion 60a-60d. such position.
65      At each second station 60a-60d, fingers 130 8    15              EP
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operate to accurately position the shell within the  most of its upward
stroke and the shell has been lower tooling of the second station. During
the      properly positioned. Each shell will then be struck next stroke of
the press following that which        with the actuator 112 of a driver 110
and will be partially formed the shells at the first stations, the
transferred away from  its respective tooling tooling at each second
station 60a-60d closes,    5    station. thereby completing formation of
each shell.            The total time required for a valve 114 to open
Following opening of the tooling, a corre-           and driver 110 to
extend actuator 112 is approxi- sponding driver 110a2-110d2 is actuated to
mately 15 milliseconds. This interval is, of course, transfer the completed
shells from each of the       constant at all press speeds. Consequently,
second stations 60a-60d, as indicated by arrows    10   although each valve
114 is energized at a fixed 148. It should be recognized that at the same
time   angular position, the angular position of the that formation of the
shells is completed within     rotary switch 174 (and hence the stroke
position the second stations 60a-60d, the next succeed-       of the press
ram) at the time shell impact actually ing set of four blanks is punched
from the stock 46  occurs varies with the speed of the press. For and
partially formed within the first stations    15   example, at 300 strokes
per minute, the rotary lOa-l0d.
switch 174 has reached [err] when the shell is struck. Press Control System
To partially reduce this delay with respect to The electrical control means
for controlling       rotary switch angle, microprocessor 176 causes
operation of the press for the manufacture of   20    valves 114 to be
energized at 273 rather than [err] shells is shown schematically in Fig.
16. Power is   at press speeds above 300 strokes per minute. A supplied to
main drive motor 170 through lines      time measurement of the duration of
two press L1, L2 and L3 for driving the press ram to open      strokes, as
indicated by signals from rotary posi- and close the tooling of the first
and second        tion switch 174, is converted by microprocessor stations.
A series of operator controls 172, which    25    176 into an average speed
determination used to may be mounted on one or more conveniently
define whether press speed is greater or less than located control panels,
enable the press operator    300 strokes per minute. to control stopping,
starting and speed of the         While the forms of apparatus herein
described press, as well as to control and monitor various     constitute
preferred embodiments of this inven- other press functions.
30   tion, it is to be understood that the invention is A number of press
functions are controlled by a    not limited to these precise forms of
apparatus, programmable rotary position switch 174 that         and that
changes may be made therein without provides a variety of separate
switching func-       departing from the scope of the invention which tions
each of which may be adjusted to open and     is defined in the appended
claims. close switching contacts at predetermined angu-    35 lar
positions. Rotary switch 174 is mounted for      Claims operation to the
press frame, and is coupled to the rotary press ram drive through a drivo
chain       1. Apparatus for transferring a relatively flat or the like,
and hence is coupled indirectly to      object from a first station (10) to
a second station motor 170 as indicated in Fig. 16. The switch is   40
(60), comprising: connected to the ram drive so that the switch
means (11, 58) for supporting the object at the position  designated  0
coincides with  the         first station (10); uppermost position of the
press ram stroke. The        means  (110) for striking a blow edgewise of
the electrically operated functions of the press are     object to direct
the object edgewise to the second directed by a microprocessor 176 which
inter-   45   station (60) along a predetermined path; faces with operator
controls 172 and rotary posi-      a pair of fingers (130) disposed in a
spaced tion switch 174. The microprocessor 176 is pro-      relationship at
the second station (60) to define grammed to control various press
functions in        between said fingers (130) a portion of said path
proper timing and sequence.                          for an object; As has
been described, each partially com-    50     each of said fingers having a
flange (132) pleted and completed shell formed by the press is    extending
inwardly therefrom at substantially the transferred from a press tooling
station by strik-   top thereof so as to extend at least partially over ing
the shell with the actuator 112 of a driver 110.  said path portion; Driver
110 is in turn actuated by a solenoid-          each of said fingers (130)
further defining a path operated air valve 114, two such valves 114 being
55    wall (133) having an end surface (135) extending shown in Fig. 16 for
purposes of example. The        generally into said object path at a
location along solenoids of valve 114 are energized at the          said
finger (130) remote from the point of entry of appropriate points in each
press stroke by micro-    a shell between said fingers (130), each said end
processor 176 in response to signals received        surface (135)
extending inwardly sufficiently to from rotary position switch 174.
so    block a portion of said object path for halting Normally,
micropressor 176 causes each of          movement of the object; and valves
114 to be energized whenever rotary             a spring pawl (134) carried
within each of said switch 174 reaches the position of 288. It should
fingers (130), extending partially into said object be noted that this
posit n for rotary switch 174     path and constructed to permit movement
of the will occur when the p ss ram has completed    65    object thereby
for entering the pathway, but to 9    15             EP 0149184 B1
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operate to accurately position the shell within the  most of its upward
stroke and the shell has been lower tooling of the second station. During
the     properly positioned. Each shell will then be struck next stroke of
the press following that which       with the actuator 112 of a driver 110
and will be partially formed the shells at the first stations, the
transferred away from  its respective tooling tooling at each second
station 60a-60d closes,    5    station. thereby completing formation of
each shell.           The total time required for a valve 114 to open
Following opening of the tooling, a corre-          and driver 110 to
extend actuator 112 is approxi- sponding driver 110a2-110d2 is actuated to
mately 15 milliseconds. This interval is, of course, transfer the completed
shells from each of the      constant at all press speeds. Consequently,
second stations 60a-60d, as indicated by arrows    10   although each valve
114 is energized at a fixed 148. It should be recognized that at the same
time  angular position, the angular position of the that formation of the
shells is completed within    rotary switch 174 (and hence the stroke
position the second stations 60a-60d, the next succeed-       of the press
ram) at the time shell impact actually ing set of four blanks is punched
from the stock 46  occurs varies with the speed of the press. For and
partially formed within the first stations    15   example, at 300 strokes
per minute, the rotary 10a-10d.
switch 174 has reached [err] when the shell is struck. Press Control System
To partially reduce this delay with respect to The electrical control means
for controlling       rotary switch angle, microprocessor 176 causes
operation of the press for the manufacture of   20   valves 114 to be
energized at 273ratherthan [err] shells is shown schematically in Fig. 16.
Power is  at press speeds above 300 strokes per minute. A supplied to main
drive motor 170 through lines      time measurement of the duration of two
press LI, L2 and L3 for driving the press ram to open     strokes, as
indicated by signals from rotary posi- and close the tooling of the first
and second       tion switch 174, is converted by microprocessor stations.
A series of operator controls 172, which    25   176 into an average speed
determination used to may be mounted on one or more conveniently
define whether press speed is greater or less than located control panels,
enable the press operator   300 strokes per minute. to control stopping,
starting and speed of the       While the forms of apparatus herein
described press, as well as to control and monitor various    constitute
preferred embodiments of this inven- other press functions.
30   tion, it is to be understood that the invention is A number of press
functions are controlled by a    not limited to these precise forms of
apparatus, programmable rotary position switch 174 that        and that
changes may be made therein without provides a variety of separate
switching func-      departing from the scope of the invention which tions,
each of which may be adjusted to open and    is defined in the appended
claims. close switching contacts at predetermined angu-   35 lar positions.
Rotary switch 174 is mounted for     Claims operation to the press frame,
and is coupled to the rotary press ram drive through a drivo chain      1.
Apparatus for transferring a relatively flat or the like, and hence is
coupled indirectly to      object from a first station (10) to a second
station motor 170 as indicated in Fig. 16. The switch is   40   (60),
comprising: connected to the ram drive so that the switch         means
(11, 58) for supporting the object at the position  designated  0 coincides
with  the        first station (10); uppermost position of the press ram
stroke. The       means (110) for striking a blow edgewise of the
electrically operated functions of the press are     object to direct the
object edgewise to the second directed by a microprocessor 176 which inter-
45   station (60) along a predetermined path; faces with operator controls
172 and rotary posi-     a pair of fingers (130) disposed in a spaced tion
switch 174. The microprocessor 176 is pro-      relationship at the second
station (60) to define grammed to control various press functions in
between said fingers (130) a portion of said path proper timing and
sequence.                         for an object; As has been described,
each partially com-   50      each of said fingers having a flange (132)
pleted and completed shell formed by the press is    extending inwardly
therefrom at substantially the transferred from a press tooling station by
strik-  top thereof so as to extend at least partially over ing the shell
with the actuator 112 of a driver 110.  said path portion; Driver 110 is in
turn actuated by a solenoid-         each of said fingers (130) further
defining a path operated air valve 114, two such valves 114 being    ss
wall (133) having an end surface (135) extending shown in Fig. 16 for
purposes of example. The        generally into said object path at a
location along solenoids of valve 114 are energized at the          said
finger (130) remote from the point of entry of appropriate points in each
press stroke by micro-    a shell between said fingers (130), each said end
processor 176 in response to signals received        surface (135)
extending inwardly sufficiently to from rotary position switch 174.
60   block a portion of said object path for halting Normally, micropressor
176 causes each of          movement of the object; and valves 114 to be
energized whenever rotary            a spring pawl (134) carried within
each of said switch 174 reaches the position of 288. It should  fingers
(130), extending partially into said object be noted that this position for
rotary switch 174    path and constructed to permit movement of the will
occur when the p ss ram has completed    65   object thereby for entering
the pathway, but to 9    17               EP 0149184 B1
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prevent movement of the object thereby in the        first station (10)
includes an upper tooling (11) reverse direction, said pawls (134) being
posi-      having a working surface and a cooperating lower tioned along
said fingers (130) for preventing       tooling  (12). the upper tooling
(11) being rebounding of the object from said end surfaces      lowerable
by a press ram onto the lower tooling (135).
5    (12) for working the object therebetween and 2. Apparatus as defined
in claim  1, further       subsequently raisable by the ram, the object
comprising means (62) for supporting the object      being raised
therewith, and wherein said means at the second station (60) disposed at a
level at    (11, 58) for supporting the object at the first least slightly
below said object path, and means     station includes means (58) for
holding the object (78) for moving an object downwardly from said   to   on
the .upper tooling working surface after the object path toward said
supporting means (62), so    upper tooling (11)1 is at least partially
raised from that upon halting of movement of the object by      the lower
tooling (12). said end surfaces (135), the object is moved from      11.
Apparatus as defined in claim 10, wherein said path onto said supporting
means (62).           said means (58) for holding the object on the 3.
Apparatus as defined in claim 2, wherein said   15   upper tooling (11)
includes means for supplying a object moving means (78) includes means for
low vacuum to the working surface through at supplying a partial vacuum to
said second station    least one orifice defined therethrough. object
supporting means (62) through at least one      12. Apparatus as defined in
claims 4 or 10, vacuum orifice defined therein.
wherein said means (114, 176) for selectively 4. Apparatus as defined in
claim 1, wherein said   20    directing compressed air into said housing
(120) means (110) for striking a blow edgewise of the      includes a valve
means (114) and a control means object includes:
(176) for actuating said valve means. a substantially closed housing (120)
defining a      13. Apparatus as defined in claim 12, wherein housing
interior;                                    said control means (176) is
adapted to actuate a piston (124) having a working surface dis-   25   said
valve means (114) in response to a predeter- posed at a normal position
within said housing       mined position within the press ram stroke cycle.
interior 1120) for sliding movement therein to an      14. Apparatus as
defined in claim 13, wherein activated position;
said predetermined position within the press ram an actuator (112)
extending through said hous-     stroke cycle is within the portion of the
cycle ing (120) and connected to said piston (124) for   30    wherein said
upper tooling (12) is at least partially sliding movement thereby;
raised from said lower tooling (11). means (114, 176) for selectively
directing com- pressed air into said housing (120) for driving
Patentanspruche movement of said piston to said activated posi- tion; and
35      1. Vorrichtung zum Oberfuhren eines relativ means (127) for
returning said piston to said      flachen Gegenstandes von einer ersten
Station normal position;                                     (10) zu einer
zweiten Station (60) mit: said housing (120) being located with respect to
Mitteln (11, 58) zum Halten des Gegenstandes said object supporting means
so that movement        an der ersten Station (10); of said piston (120)
causes said actuator (112) to   40  Mitteln (110), urn dem Gegenstand einen
Stog strike a blow edgewise of the object for propelling  von der Kante her
zu versetzen, urn den Gegen- the object toward the second station (60)
along a    stand seitlich entlang eines vorbestimmten Pfa- predetermined
path.                                  des zu der zweiten Station 160) zu
lenken; einem 5. Apparatus as defined in claim 4, wherein said   Paar von
Fingern (130), welche beabstandet working surface of said piston (124) is
of an area    4s   zueinander an der zweiten Station (60) ange- smaller
than the area of the cross-section of said   ordnet sind, so daG zwischen
diesen Fingern (130) housing interior (120) so that said piston (124) fits
ein TeOl des Pfades fur den Gegenstand gebildet within said housing
interior (120) in a non-airtight  wird; relationship.
wobei jeder der Finger einen Flansch (132) 6. Apparatus  as defined in
claims 4 or 5,   50   aufweist, welcher sich von ihm nach einwirts im
wherein said actuator (112) includes an elongated    wesentlichen  an  der
Oberseite  desselben shaft, one end of said shaft being connected to
erstreckt, so daB er sich zumindest teilweise uber said piston (124) for
longitudinal movement of       den Teil des Pfades erstreckt; said shaft.
wobei jeder der Finger 1130) welierhin eine 7. Apparatus as defined in
claim 6, wherein said   55    Pfadwand (133) definiert. die eine
Stirnfliche shaft and said piston (124) are members of a         (135)
aufweist, welche sich im allgemeinen in den single unitary piece.
Weg des Gegenstandes hineinerstreckt an einer 8. Apparatus as defined in
claim 6, wherein said   Stelle entlang des Fingers (130), welche entfernt
spring return means (127) includes a coil spring     von  dem
Eintrittsort  eines  Gegenstandes disposed about said shaft within said
housing    60   zwischen den Fingern (130) liegt, wobei jede (120).
dieser Stirnflichen (135) sich ausreichend weit 9. Apparatus as defined in
claim 6, further        nach innen erstreckt, um einen TeOl des Pfades fOr
comprising a resilient [err] member (126) mounted      den Gegenstand zu
blockieren, um die Bewegung to the end of said shaft, opposite said piston
(124).  des Gegenstandes anzuhalten; und 10. Apparatus as defined in claim
4, wherein the    65  einer Federklinke (134) welche innerhalb jedes 10
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der Finger (130) getragen ist und sich teilweise in  Schaft und der Kolben
(124) Telle eines einzelnen den Pfad des Gegenstandes erstreckt und so
einheitlichen StOckes sind. aufgebaut ist, dal sie die Bewegung des Gegen-
8. Vorrichtung nach Anspruch 6, wobei die standes dahindurch for den
Eintritt in den Pfad     federnden Ruckhaltemittel (127) eine Spiralfeder
hinein erlaubt, jedoch eine Bewegung des Gegen-    5    aufweisen, weiche
um den Schaft herum inner- standes dahindurch in der umgekehrten Richtung
halb des Gehauses (120) angeordnet ist. verhindert, wobei die Klinken (134)
entlang der       9. Vorrichtung nach Anspruch 6. welche weiter- Finger
(130) angeordnet sind, um das Zuruckpral-    hin ein federndes Spitzenteil
4126) aufweist, len des Gegenstandes von den Stirnflachen (135)     welches
an dem Ende des Schaftes gegenuber zu verhindern.
to   von dem Kolben (124) befestigt ist. 2. Vorrichtung nach Anspruch 1,
welche weiter-      10. Vorrichtung nach Anspruch 4, wobei die hin Mittel
(62) aufweist zum Halten des Gegen-      erste Station (10) ein oberes
Werkzeug (11) auf- standes an der zweiten Station (60), angeordnet in
weist, - weiches eine Arbeitsflache hat, und ein einer HWhe, die zumindest
etwas unterhalb des       damit zusammenwirkendes unteres Werkzeug
Gegenstandspfades liegt, sowie Mittel (78) zum    15   (12), wobei das
obere Werkzeug (11) mit Hilfe Abwartsbewegen des Gegenstandes von dem
eines PressenstoBels auf das untere Werkzeug Gegenstandspfad in Richtung
auf die Haltemittel     (12) absenkbar .ist, um den Gegenstand dazwi- (62),
so daB beim Anhalten der Bewegung des         schen zu bearbeiten, und
anschlieBend durch den Gegenstandes durch die StirnflIchen (132) der
StoBel wieder anhebbar ist, wobei der Gegen- \,<,    Gegenstand von dem
Pfad auf die Haltemittel (62)   20   stand mitangehoben wird, und wobei die
Mittel bewegt wird.                                        (11, 58) zum
Halten des Gegenstandes an der 3. Vorrichtung nach Anspruch 2, wobei die
ersten Station (10) ein Mittel (58) zum Halten des Bewegungsmittel 478) fOr
den Gegenstand Mittel      Gegenstandes an der Arbeitsfliche des oberen fOr
die Zufuhr eines teilweisen Vakuums zu den      Werkzeuges aufweist,
nachdem das obere Work- Haltemitteln (62) fOr den Gegenstand an der   25
zeug (11) zumindest teilweise von dem unteren zweiten Station durch
zumindest eine darin gebil-   Werkzeug (12) angehoben ist. dete
Vakuum6ffnung ajfw.iv-                           11. Vorrichtung nach
Anspruch 10, wobei die 4. Vorrichtung nach Anspruch 1, wobei die
Mittel (58) zurn Halten des Gegenstandes an dem Mittel (110), um dem
Gegenstand einen Stog von      oberen Werkzeug (11) Mittel fOr die Zufuhr
eines der Kante her zu versetzen, aufweisen:        30   niedrigen Vakuums
zu der Arbeitsflache durch sin im wesentlichen geschlossenes Gehause
zumindest eine Offnung aufweisen, welche dahin- (120). welches ein
Gehiuseinneres definiert;        durch festgelegt ist. einen Kolben (124),
welcher eine Arbeitsflache      12. Vorrichtung nach Anspruch 4 oder 10,
aufweist, die in einer Normalstellung innerhalb     wobei die Mittel
(114,176) zum wahlweisen Lei- des Gehiuseinneren angeordnet ist fOr esne
Gleit-   35   ten von Druckluft in das Gehiuse (120) ein Ventil- bewegung
darin in eine aktivierte Position;         mittel (114) aufweist sowie ein
Steuermittel (176) einen Betatiger (112), wetcher sich durch das     zum
Betitigen des Ventilmittels. Gehiuse (120) hindurch erstreckt und mit dem
13. Vorrichtung nach Anspruch 12, wobei das Kolben (124) fMr eine
Gleitbewegung daran ange-     Steuermittel (176) so ausgelegt ist, daB es
das schlossen ist:                                40   Ventilmittel (114)
unter Ansprechen auf eine vor- Mittel (114. 176) zum wahlweisen Lenken von
bestimmte Stellung innerhalb des Hubzyklus des Druckluft in das Gehisue
(120) fOr eine Antriebs-   Pressenst6fels betitigt. bewegung des Kolbens in
die aktivierte Position       14. Vorrichtung nach Anspruch 13, wobei die
und Mitteln (127) zum ZurOckziehen des Kolbens     vorbestimmte Stellung
innerhalb des Hubzyklus in die normale Position;                      4s
des PressenstoBels innerhalb des Abschnittes des wobei das Gehasue (120) in
Bezug auf die Mittel   Zyklus liegt, in welchem das obere Werkzeug (12) zum
Halten des Gegenstandes so angeordnet ist,     zurnindest teilweise von dem
unteren Werkzeug daG die Bewegung des Kolbens (120) bewirkt, dag    (11)
angehoben ist. der Betitiger (112) dem Gegenstand von der Kante her einen
StoB versetzt, um den Gegen-   50   Revendications stand entlang eines
vorbestimmten Weges in Richtung auf die zweite Station (60) in Bewegung
1. Appareil pour transferer un objet relative- zu setzen.
ment plat d'un premier poste 1101 3 un second 5. Vorrichtung nach Anspruch
4. wobei die         poste (60). comprenant: Arbeitsfliche des Kolbens
(124) um eine solche    55  des moyens (11,58) destines a supporter l'objet
Flache kWainer ist als die Flache des Querschnittes  au premier poste (10);
des Gehiuseinneren (120), dag der Kolben (124)        des moyens (110)
destines a frapper un coup de in das Gehauseinnere (120) in nicht
luftdichtem     chant sur l'objet pour diriger l'objet de chant vers
Verhaltnis hineinpa~t.                             Ie second poste (60)
suivant un trajet predeter- 6. Yorrichtung. nach Anspruch 4 oder 5, wobei
60   mine; der Betatiger 4112) einen l1nglichen Schaft auf-     deux doigts
(130) places dans une disposition weist, wobei ein Ende des Schaftes mit
dem          espac6e au second poste (60) afin de definir entre Kolben
(124) fOr die  ngitudinale Bewegung des      lesdits doigts (130) une
partie dudit trajet pour un Schaftes verbunden it.
objet; 7. Vorrichtunc nach Anspruch 6, wobei der   65      chacun desdits
doigts ayant un rebord (132) qui
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s'etend vers l'interieur du doigt, sensiblement a sa   5. Appareil selon la
revendication 4, dans lequel partie sup6rieure, de facon A s'etendre au
moins     ladite surface de travail dudit piston 1124) est d'une
partiellement sur ladite partie de trajet;           aire inferieure a
l'aire de la section transversale chacun desdits doigts (130) d6finissant
en outre   dudit int6rieur (120) du corps afin que ledit piston uneparoi
(133)detrajetayantunesurfaceextreme    5    (124) s'ajuste dans ledit
interieur (120) du corps (135) avancant globaiement dans ledit trajet de
d'une manibre non Mtanche A l'air. i'objeten un emplacement Is long
duditdoigt(130)       6. Appareil selon la revendication 4 ou 5. dans
6loign6 du point d'entree d'une platine entre        lequel ledit
actionneur (112) comprend une tige lesdits doigts 1130). chaque surface
extreme (135)   allong6e. une extremit6 de ladite tige 6tant reli6e
s'6tendant vers l'interieur suffisamment pour blo-   io   audit piston
(124) pour un mouvement longitudi- quer une partie dudit trajet de l'objet
afin d'arr6ter  nal de ladite tige. le mouvement de I'objet; et
7. Appareil selon la revendication 6. dans lequel un cliquet (134) A
ressort porte a l'int6rieur de  ladite tige et ledit piston (124) sont des
6lements chacun desdits doigts (130), avanqant partielle-     d'une piece
monobloc unique. ment sur ledit trajet de l'objet et r6alis6 afin de    is
8. Appareil selon la revendication 6, dans lequel pouvoir d6placer l'objet
pour le faire entrer sur le  lesdits moyens de rappel A ressort (127)
compren- trajet. mais de ne pas pouvoir d6placer l'objet dans  nent un
ressort h~licoadal dispos6 autour de ladite le sens inverse, lesdits
cliquets (134) 6tant placbs le  tige A l'interieur dudit corps 1120). long
desdits doigts (130) pour empecher le rebon-      9. Appareil selon la
revendication 6, comprenant dissement de  l'objet sur lesdites surfaces
20   en outre un embout elastique (126) montd sur >  extremes (135).
I'extr6mite de ladite tige oppos6e audit piston 2. Appareil selon la
revendication 1, comprenant   (124). en outre des moyens (62) destines a
supporter          10. Appareil selon la revendication 4. dans l'objet au
second posts (60). dispos6s A un niveau   lequel Is premier poste (10)
comprend un outil au moins legerement au-dessous dudit trajet de    25
superieur (11) ayant une surface de travail et un l'objet. et des moyens
(78) destines a deplacer un   outil inf6rieur cooperant (12), I'outil
sup6rieur (11) objet vers le bas a partir dudit trajet de l'objet vers
pouvant etre abaisse par un coulisseau de presse lesdits moyens de support
i6,i     A  ;a suite       sur l'outil inferieur (12) pour travailler
l'objet place de l'arr&t du mouvement de l'objet par lesdites      entre
eux, puis releve par le coulisseau, l'objet surfaces extremes (135),
I'objet soit amen6 dudit   30   etant releve avec lui, et dans lequel
lesdits moyens trajet sur lesdits moyens de support (62).           (11,
58) destines A supporter l'objet au premier 3. Appareil selon la
revendication 2. dans lequel  poste (10) comprennent des moyens (58)
destin6s lesdits moyens (78) de d6placement de l'objet        A maintenir
l'objet sur la surface de travail de l'outil comprennent des moyens
destines a appliquer un       superieur apres quo l'outil sup6rieur  11) a
ete au vide partiel auxdits moyens (62) supportant l'objet   35    moins
partiellement remont6 de l'outil inferieur au second poste par
l'intermediaire d'au moins un    (12). orifice a vide d6fini dans ces
moyens.                 11. Appareil selon la revendication 10, dans 4.
Appareil selon la revendication 1, dans lequel  lequel lesdits moyens (58)
destin6s a maintenir lesdits moyens (110) destindsA frapper un coup de
l'objet sur l'outil sup6rieur (11) comprennent des chant sur l'objet
comprennent:                 40    moyens destin6s a appliquer un faible
vide a la un corps sensiblement ferme (120) d6finissant      surface de
travail par l'interm6diaire d'au moins un int6rieur de corps; un piston
(124) ayant une     un orifice defini a travers elle. surface de travail
disposee dans une position          12. Appareil selon la revendication 4
ou 10, dans normale dans ledit int6rieur (120) du corps pour y   lequel
lesdits moyens (114. 176) destin6s A diriger coulisser vers une position
actionn6e;         4s   selectivement de l'air comprim6 dans ledit corps un
actionneur (112) s'etendant a travers ledit     (120) comprennent un moyen
a valve 11t4) et un corps (120) et reli6 audit piston (124) pour qu'il le
moyen de commando (176) destin6 a actionner fasse coulisser;
ledit moyen a valve. des moyens (114, 176) destines A diriger s6lecti-
13. Appareil selon la revendication 12. dans vement de l'air eornprim6 dans
ledit corps (120)   50   lequel ledit moyen de commando (176) est conqu
pour provoquer un mouvement dudit piston vers        pour actionner ledit
moyen a valve (114) en ladite position actionnbe; et
reponse A une position pr6d6terminee dans le des moyens (127) destin6s a
ramener ledit          cycle des courses du coulisseau de la presse. piston
vers ladite position normale;                   14. Appareil selon la
revendicaticri 13, dans ledit corps (120) 6tant place par rapport auxdits
55   lequel ladite position pr6determinee dans le cycle moyens de support
d'objet de facon qu'un mouve-      des courses du coulisseau de la presse
se trouve ment dudit piston (120) amene ledit actionneur       dans la
partie du cycle dans laquelle ledit outil (112) A frapper un coup de chant
sur l'objet pour    sup6rieur (12) est au moins partiellement remonte
propulser l'objet vers le second poste (60) le long  dudit outil inferieur
(11). d'un trajet pred6termine.                      60 65 12    


