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Various types of transfer systems for shells are known. In one approach,
the shell Is partially The present invention Is related to a press
formed within the first tooling station and then having cooperating upper
and lower tooling which    positioned for transfer. A device is actuated to
opens and closes to form blanks from sheet metal   5   strike the shell
with an edgewise blow that propels into theform of such generally flat
shells with a wall  the shell outwardly from the tooling. The shell around
their edge, comprising an apparatus for      moves laterally along a
transfer path either out of transferring the shells from a work station
within the  the press for further processing, or to a second tooling along
a transfer path, the tooling including a  station within the press for
additional operations. means located within the work station for moving a
10  An example of this type of transfer system may shell into a position
ready for transfer with the   be seen in US-A-4 561 280. There, a driver
ex- tooling opened, means having an orifice located     tends an actuator
to provide the blow for moving adjacent at said ready position, said
orifice prefer-  the shell along the transfer path. Ideally, the shell ably
having a circular cross-section, for directing a  moves in free flight
without contacting the restrain- flow of compressed gas into the space
between the   15  ing structure defining the path until the shell is opened
tooling and against the wall of a shell at the  captured at the second
station. This system has ready position, supply means including a supply
been found to work well. However, It is not unusual pipe providing a source
of compressed gas to the    for shell forming presses to be operated at
speeds orifice and a valve in the supply pipe for starting  in excess of
10,000 strokes per hour. Such rapid and stopping flow of gas through the
pipe to the   20  and repetitive action takes  a significant toll on
orifice, and a control means for controlling the    mechanical devices.
Thus, while the driver de- valve.
scribed above is specifically designed for speed According to another
aspect the present inven-  and reliability, failure of the mechanical
drivers tion is related to a method for transferring blanks  would not be
totally unexpected. Moreover, it would separated from sheet metal and
formed into gen-   25  not be unusual for the driver mechanism to develop
erally flat shells with a wall around the edges, in a  an unwanted sticking
effect, whereby extension or press having cooperating upper and lower
tooling    retraction of the shell driving actuator could be which opens
and closes as each blank is separated   slightly delayed. and formed into a
shell, the shells being arranged     Particularly where a shell Is being
transferred between the upper and lower tooling In a position   30  Into a
second work station within the same press, ready for transfer off from said
tooling, and being  speed and consistency In transfer times is of great
transferred by applying a flow of pressurized gas to  importance. Thus, it
Is not only necessary that the the edge thereof In said ready position.
shell drivers continue to function, but that they Such apparatus and method
are known  from       continue to operate with optimum  performance.
EP-A2-106 435.                                 35   Otherwise, shells could
be delayed in being dis- One common way of packaging liquids, par-
charged from the press work station. While It might ticularly such as beer,
soil drinks, juices and the  be possible to provide detectors for
determining like, is within cans typically formed from aluminum.  the
occasional late arrival of shells at a second In such cans, the can body is
either manufactured   station, there is no practical way of delaying oper-
to include both the can side walls and an attached   40  ations in the
stations since such operations are bottom end, or the bottom end is formed
sepa-       under the control of the press drive. With the press rately and
subsequently joined to the side walls.   running at speeds of several
hundred strokes per The upper end, which includes the means by which
minute, the timing of Individual strokes cannot be the can is later opened,
is manufactured separately  altered. Thus, a late arriving shell could be
sub- and attached to the can body after the can has   45  jected to forming
or other work steps prior to been filled. The can ends, often referred to
within  proper positioning within the tooling. At best, this the art as
shells, are generally manufactured within  result in a deformed workpiece,
but could also ram presses. While various particular methods of    cause
disruption of the manufacturing process re- shell formation are known and
available, it is often  quiring restarting of the press, removal of lodged
necessary as a part of these methods to transfer  5o   workpieces, or even
repair to damage to the press the shells from a first to a succeeding work
station.  tooling itself. In any case, it is also necessary to transfer the
It can be seen, therefore, that any improvement shells from a work station
out of the press. In view  In the transfer mechanism for moving shells from
a of the large quantities of cans and shells that are  press tooling and
directing them  into a transfer manufactured, it Is desirable to be able to
form  55  path is advantageous. Such improvements that in- quantities of
the shells very rapidly. This necessi-  crease either the speed or
reliability of the transfer tates a transfer system  that is both quick and
process will be reflected in a smaller number of reliable.
defective shells and greater reliability of the press 2    



3                  EP 0 280 286 B1                     4 eration as a
whole.                               the wall of a shell at the ready
position exerting a EP-A2-106 435 discloses a transfer system for
sufficient force to overcome the adherence of the a press, wherein, once
the tooling is opened, the    shell to the upper tooling and to prepare the
shell shells are supported on the lower tooling and lifted  in free flight
out of the opened tooling. out of the lower tooling by means of a lift out
5     The object locating means may include a lower element, moving the
shell into a ready position.     surface, the lower surface defining
therein a vacu- From this ready position, the shell is then sub-     urn
opening, and a source of vacuum connected to jected to a pulse of air
towards an edge of the shell  the vacuum opening. The object is caused to
ad- such that the shell is slidingly moved across the    here to the lower
surface by application of vacuum lower tooling to a pneumatic transfer
system bas-  10  thereto. ing on the air-cushion principle.
The orifice defining means defines an outlet In another embodiment
disclosed in EP-A2-106     orifice having a cross-sectional area. The
cross- 435, a mechanism  having an ejector bar is pro-      sectional area
may be circular or, alternatively, vided, striking a blow on the edge of
the shell in   oblong having rounded ends. The cross-section said ready
position to be moved to said pneumatic  15  area is within the range
0.150-0.350 cm  (0.060- transfer system. By comparison of the two embodi-
0.140 inches), and preferably is 0.305 cm (0.120 ments as mentioned above
it may easily be found      inches). that applying a pulse of pressurized
gas is nothing     The source of compressed gas may supply air but a
replacement of the ejector bar by more or      under pressure. The air may
be supplied at a less equivalent means. Both systems are only used   20
pressure within the range of 340 to 590 kPa (60-85 to move the shell off
from the tooling to an addi-   psi). tional transfer system which in turn
is transferring       The valve means may be a solenoid-actuated the shell
from said station to another station or out  valve having a solenoid and
defining a flow path of the press.
therethrough. The flow path is normally closed to Such apparatus and method
are complicated   25   gas flow therethrough, opening to gas flow thereth-
due to the fact that separate and complicated        rough upon energizing
of the solenoid. The valve is means are provided for moving the shell off
from a   mounted at the work station adjacent to the ready station and for
transferring the shells from said    position, the orifice defining means
being mounted station to another station.                          to the
valve and extending outwardly therefrom. Accordingly, it is the object of
the present  30     The invention is preferably incorporated within
invention to provide an apparatus and a method       a reciprocating ram
press having a vertically-op- according to the preamble of the present
claims 1    erating tooling set within a work station for separat- to 10,
respectively, which are of simple construc-   ing a blank from a sheet of
stock material and tion and are capable to provide fast and effective
forming the blank into a relatively flat object. The transfer of shells
from one working station to an-   35  invention, means for transferring the
object from other working station or out of a press.            the work
station along a transfer path, then includes With regard to the above
mentioned apparatus     the tooling set, which has an upper tooling includ-
this object is achieved by support means arranged    ing means for locating
the object in a ready posi- at the upper tooling for engaging and
supporting     tion by causing an upper surface of the object to the shells
from above by adhering to said means,  40  adhere to the upper tooling. The
object is thus the lower tooling being spaced from said upper
unsupported along its lower surface. An orifice de- tooling in said ready
position such that the shells  fining means is located adjacent to the
ready posi- are unsupported from  below  in said position,      tion, and
defines an orifice directed toward the wherein said supply means and said
orifice are       ready position. Supply means is connected to the adapted
to apply a stream of pressurized gas to  45  orifice defining means for
connecting the crifice the edge of the shell in said ready position by
defining means to a source of compressed gas which stream a transfer force
is exerted to the shell  Valve means disposed within the supply means
overcoming the adhering force of the shell to said  initiates and
discontinues flow of pressurized gas support means, and such that the
transfer of the     through the orifice. Control means controls the shell
is in free flight off from said position.  so  valve means to direct a
stream of pressurized gas With respect to the corresponding method the
through the orifice defining means when an object object of the present
invention is achieved in that  is located in the ready position, thereby
causing an adhering force is provided between means ar-      the transfer
of the object in free flight from the work ranged at the upper tooling and
the shell such that  station. the shell is adhering that tool when the
press   55     The method for transferring a relatively flat opens and is
unsupported at its lower surface and    object from a work station along a
transfer path in that a stream of pressurized gas, such as com-  includes
the step of locating the object within the pressed air, is directed through
an orifice towards  work station in a ready position by securing an 3    
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the object, whereby the object is  flywheel 12 on the press crankshaft 14
which recip- unsupported along a lower surface thereof. When     rocates
the ram 16 along jibs 18 that are mounted the object is located in the
ready position, a flow of  to posts 20 extending upwards from the press bed
pressurized gas is initiated through an orifice lo-  22. Upper tooling is
fixed at 24 to the bottom of cated adjacent to and directed toward the
ready    5   ram 16, and cooperating lower tooling is fixed at 26 position,
thereby causing the transfer of the object  to the top of bed 22. The
relatively thin metal stock in free flight from the work station. The flow
of   28 from which the shells are formed Is fed In- pressurized gas through
the orifice is then dis-    crementally from a roll 29 into the front of
the continued.                                          press. Accordingly,
It is an object of the present In-  10  The present invention is not
dependent upon vention to provide a method and apparatus for       any
specific method of shell formation, so long as transferring a relatively
flat object from a work  the shells are at least partially formed with the
ram station along a transfer path; to provide such a    press and
transferred from the forming tooling. method and apparatus that is
particularly adapted   Thus, any one of a variety of methods may be for use
within a reciprocating ram press; to provide   15  used. In one preferred
method, a two-step process such a method and apparatus that Is particularly
requiring two separate toolings for each shell to be adapted to transfer
shells used for closing metal   formed is used. At the first tooling, a
blank Is cans; to provide such a method and apparatus that   punched from
the sheet of stock material. Into the is usable to transfer shells either
from a first partial  blank is formed a substantially flat central panel
forming station to a second, succeeding forming   20  and an upwardly
extending  chuckwall about the station, or from a forming station out of
the press;  edge of the panel to produce a partially formed to provide such
a method and apparatus that can     shell. The partially formed shell is
then transferred Increase the speed with which transfers of such    to a
second tooling within the same press, where shells are made; to provide
such a method and       the shell is captured and located. At this tooling,
a apparatus that can increase the reliability with  25  countersink is
formed into the shell at the base of which transfers of such shells are
made; to provide  the chuckwall by moving the panel upward relative such a
method and apparatus that can increase the  to the chuckwall to produce a
completed shell. output of shells from the press; and to provide
Portions of this method and the necessary appara- such a method and
apparatus that can decrease      tus are described in detail below; further
details the number of shells damaged as a result of im-   3o   may be found
in US-A-4 561 280. proper transfer.
However, it Is not necessary that the two-step In order that the invention
may be more readily  method disclosed In the above-referenced patent
understood, reference will now be made to the       be used. For example, a
method In which the accompanying drawings, in which:
forming that occurs within the press takes place at Figs. 1 and 2 are,
respectively, front and side   35  only a single station would also be
appropriate, as views of a typical single acting ram press as    is shown
in either US-A-4 382 737 or US-A-3 537 utilized In the present invention;
291. With such a method, finishing of the shells is Fig. 3 is a
cross-sectional view illustrating the  performed following their ejection
from the press. tooling of a first station within the shell-forming  For
the preferred shell-making method and ap- apparatus with which the present
invention Is  40  paratus, the press tooling for each of the first used;
stations 30 (or first stage of the method) is shown Figs. 4, 5, 6 and 7 are
partial sectional views of  generally In Fig. 3. The upper tooling 32 is
con- a portion of the preferred first station tooling,  nected for
operation by the press ram, while the illustrating operation of the tooling
for separating  lower tooling 34 is fixedly mounted to the press a blank
and partially forming the blank into a   45  frame. shell;
Lower tooling 34 includes die cut edge 36, over Fig. 8 is a side view of a
first tooling station and  which the metal stock enters the tooling at a
level entrance into the transfer path, showing the air  generally indicated
by line 38. Die cut edge 36, assist mechanism of the present invention;
along with die form ring 40 are solidly supported Fig. 9 is a schematic
plan view of the first  50   by block member 41 which is in turn supported
by station, transfer path, and a second station,    base member 43.
Additionally, lower tooling 34 along with the air assist mechanism; and
includes draw ring 42, positioned between die form Fig. 10 Is a diagram
illustrating schematically  ring 40 and die cut edge 36. A center pressure
pad the control system for operation of the press.   44 is located
concentrically within form ring 40. Referring now to the drawings, a
typical ram   55   Draw ring 42 is supported by four springs 45 (only press
used in the manufacturing of shells for can   one shown) mounted In base
member 43. Springs ends Is shown generally in Figs. 1 and 2. The       45
are shown in Fig. 3 in a compressed condition, press includes a drive motor
10 coupled to a        caused by pressure exerted upon draw ring 42 4    



7                 EP 0 280 286 B1                   8 when the tooling is
closed. The center pressure    ring 40 is selected to provide an
appropriate pad 44 Is supported by spring 47 mounted within   amount of
drag or resistance on the shell 58 to pressure pad 44 and base member 43
central to     insure proper formation. The upward-extending the first
station tooling. Spring 47 is also shown in  chuckwall 54 of the completed
shell begins to be a compressed condition from force exerted by the   5
formed. upper tooling 32.                                    In Fig. 7, the
tooling is shown in its closed When the tooling is open, draw ring 42 and
position with the press ram bottomed against ap- center pressure pad 44 are
retained In the lower  propriate stop blocks. The first portion of the
shell tooling 34 by flanges 49 and 51 integrally machin-  formation
operation is completed, with a shell 58 ed on the respective tooling
portions with draw ring   io  being formed having a flat panel 60
terminating at 42 bottoming against die cut edge 36 and center   a
relatively large radius area 62. The large radius pressure pad 44 against
form ring 40. In such case,  area 62 forms the junction region of chuckwall
54 the uppermost surface of draw ring 42 Is at a     with the panel 60, and
will later form the shell position some distance below the lowest point of
countersink and panel form radius. A much tighter shear on the die cut edge
36, which the uppermost  is  radius will later be provided for the shell
counter- surface of the center pressure pad 44 is some     sink. distance
above draw ring 42 and below lowest         The shell is further provided
with a lip 64 point of shear on die cut edge 36.                extending
generally outwardly and upwardly from Upper tooling 32 is provided with
blank punch  the chuckwall 54, but having general downward 46 which is
positioned to cooperate with draw ring.  20  curvature. Up 64 is provided
with two distinct cur- 42 for compression of spring 45 as the tooling is
vatures, with the portion adjacent chuckwall 54 closed. A knockout and
positioner 48 is located   having only slight relative curvature and thus
pro- above die form ring 40, and punch center 50 is    viding the upward
extension of lip 64. The out- provided with an appropriate configuration to
pro-  ermost portion is provided with a relatively sharp duce the partially
completed shell, as well as to  25  downward curvature by die center form
ring 40, clamp a blank in cooperation with center pressure  although the
lowermost portion of the outer edge of pad 44. Blank punch 46, knockout and
positioner   lip 64 is formed to at least even with, if not above, 48, and
punch center 50 are all closed simulta-   the point where lip 64 connects
with the shell neously upon lower tooling 34 as the press ram is  chuckwall
54. lowered.                                     30      It will be noted
that upon closure of the tooling, The operation of the first station
tooling 30 to  knockout and positioner 48 does not contact shell produce
the blank from the stock and partially form  58. Once the forming operation
has been com- a shell Is shown in detail in Figs.. 4-7. in Fig. 4, the
pleted, the press ram is raised to open the tooling. tooling is shown
already partially closed. The stock  As the tooling is opened, shell 58 is
held within 28 initially entered the tooling along a line indicated   35
blank punch 46 by the tight fit of shell 58 therein at 38, and as the press
ram is lowered, a flat blank  caused during Its formation and is carried
upward 58 is produced by shearing the stock material     by upper tooling
32. For reasons that will be de- between die cut edge 36 and blank punch
46.       scribed In detail below, once the lowermost portion As the press
ram continues downward, the       of shell 58 has cleared the stock level
indicated In blank punch 46, support ring 48, and punch center  40  Fig. 4
at 38, knockout and positioner 48 halts its 50 all continue to move
simultaneously. At the    upward movement, while blank punch 46 and point
illustrated in Fig. 5, the blank 58 is still  punch center 50 continue to
rise with the press ram pinched between blank punch 46 and draw ring 42,
toward the uppermost portion of the press stroke and between punch center
50 and center pressure   shown in Fig. 8. When the upward movement of pad
44. beginning the formation of the shell over  45  knockout and positioner
48 is stopped, shell 58 will die form ring 40. As the blank 58 is formed
over  contact knockout and positioner 48 which knocks form ring 40, it is
pulled from between blank punch  out, or pushes, shell 58 from within the
still-moving 46 and draw ring 42.                              blank punch
46. Referring now to Fig. 6, the press ram contin-    The shell 58 is then
held In position on knock- ues to move downward as the punch center 50   50
out and positioner 48, as shown in Fig. 8, through begins to form the panel
of shell 58 (heretofore  application of a vacuum to shell 58. A vacuum
referred to as blank 58). The shell material is no  passage 66 connects
with a conventional shop onger hold between the blank punch 46 and the
vacuum supply to provide the vacuum to the sur- draw [err] 42, but is still
contained between punch  face of punch center 50. This vacuum then causes
centet 50 and center pad 44, and the draw ring 42   55  the shell 58 to
adhere to the surface of knockout no longer controls the formation of the
shell. The  and positioner 48. clearance between the inside diameter of the
blank  Upon completion of the first operation upon the punch [err] and the
outside diameter of the die form  shell, it is moved by the transfer means
of the    9                 EP0280286B1                         10 



[err]sent invention, to be described in detail below,  be in position to
direct a stream of air against a either out of the press or to a
corresponding one of  shell 58 positioned on the lower, working surface of
a plurality of second stations for completion of the  tooling 32. formation
process.                                      Referring also to Fig. 9, the
shell 58 will be At the second station tooling (not shown), the   5
propelled in substantially free flight into the en- partially completed
shell is captured and located   trance to a transfer path 82 leading to a
second within the tooling. The complete transfer and re-   tooling station
84. There, the shell is captured and positioning operation occurs between
successive     located within appropriate capturing mechanism 86 strokes of
the press, so that as the press ram is   prior to being operated upon by
the second station next lowered, the tooling of the second station acts  10
tooling. Details of the capturing mechanism 86 may to work the partially
completed shell into a finished  be seen by reference to US-A-4 561 280.
shell. In carrying out this operaton, the tooling       Transfer path 82 is
partially enclosed, and Is clamps, the chuckwall of the shell, whereafter a
defined by a pair of side walls 88 mounted to base raised central panel is
formed into the shell to    plate 74. A pair of cross members 90 and 92 are
define a countersink at the base of the chuckwall.  15.  connected between
walls 88, and a pair of polished Further, the  lip is given additional
downward curl to  rails 94 are connected to the underside of each properly
configure the lip for later seaming to the  member 90 and 92 to define a
top for the transfer upper end of a can body. The details regarding this
path. Because the shell is propelled to travel sub- operation, which are
not necessary to understand    stantially in free flight along the path,
walls 88, the present invention, may be found by reference   20  plate 74
and rails 94 are provided only to occasion- to the above referenced US-A-4
561 280.             ally guide a shell and to prevent shells from in-
Returning now to Fig. 8, once the shell which    advertently leaving the
transfer path. Normally, a has been formed within the first station tooling
is  shell does not travel in contact with these surfaces. positioned, the
shell 58 is ready to be transferred     A typical length for transfer path
82 from the either to a subsequent tooling station or out of the   25
first station tooling to the second station tooling Is press. The mechanism
through which shell transfer   In the order of approximately 25 to 75 cm
(10-30 occurs is the impinging of a directed blast of air  inches).
directed against the chuckwall 54. The blast is        It Is preferred that
the compressed air supplied sufficient to propel the shell from the tooling
in the  to air driver mechanism 71 be supplied at a pres- direction
indicated by arrow 68.               3o  sure of approximately 4.2 to 6.0
kg/[err] (60-85 psi). The air stream Is caused to emerge from mani-
However, it has also been found that pressures as fold 70 which includes an
air passage therethrough  low as approximately 3.5 kg/[err] (50 psi) are
us- which defines a nozzle or orifice opening from      able. The orifice
for manifold 70 has a preferred manifold 70. The air stream is initiated by
an air  dimension of 0.305 cm (0.120 inches), but it has valve mechanism
71. Valve mechanism 71 is pro-   35  been found that adequate transfer can
be obtained vided with an air inlet 72, to which is connected an  with an
orifice size ranging from 0.150-0.350 cm inlet conduit 73 which is In turn
connected to a    (0.060-0.140 inches). The manifold orifice is prefer-
remote source of compressed air. An outlet 75 is    ably circular, but also
may be oblong with rounded formed in valve mechanism 71, to which manifold
ends. 70 may be attached. The mechanism 71 is secured   40    Of course, it
will be recognized that the air to the press bed with manifold 70
positioned near   stream for propelling the shells can be produced the
location for partially completed shells which are  through means other than
the manifold shown supported for transfer.
herein. For example. a nozzle or other conduit The valve mechanism 71 may
be any appro-         extending from air driver mechanism 71 and ca- priate
relatively quick acting valve, and is prefer-  45  pable of defining the
air orifice could be substituted ably a direct acting solenoid valve such
as those   for manifold 70. manufactured  by Schrader-Bellows Division of
The duration for which air driver mechanism 71 Scovill Mfg. Co. of Akron,
Ohio, USA.               is energized to direct air through manifold 70 is
Also In Fig. 8, a transfer mechanism is shown    dependant upon the
distance over which the shell for moving a partially completed shell from a
first  50  is to be transferred, as well as the size of the shell. station
tooling into a transfer path for delivery to a  Thus, this duration may
vary over a relatively wide second tooling station where formation is com-
range. However, for several working embodiments pleted. Only upper tooling
32 is shown, it being    of the apparatus disclosed herein, duration times
understood that the cooperating lower tooling is    vary between
approximately 0.040 and 0.105 sec- disposed beneath base plate 74 with
tooling 32   55  onds. lowered by the press ram through an opening (not
Control of air driver mechanism  71 will be shown) in the base plate. An
air driver 71 Is posi-  described in detail below. tioned adjacent tooling
32, so that manifold 70 will   It has been found to be helpful to use, as
part 6    11                 EP 0 280 286 B1                    12 



[err]the transfer apparatus, an air assist mechanism       The electrical
control means for controlling op- along the transfer path. An air valve
mechanism 96  eration of the press for the manufacture of shells is similar
In construction to air valve mechanism 71 is  shown schematically in Fig.
10. Power is supplied mounted to plate 90 above and near the entrance
to main drive motor 110 through lines L1, L2 and to transfer path 82. An
air inlet 98 (Fig. 9) connects   5   L3 for driving the press ram to open
and close the with an inlet conduit 100 extending away from the  tooling of
the first and second stations. A series of transfer path. Conduit 100
connects with a reduced  operator controls 112, which may be mounted on
source of compressed air, preferably a source of    one or more
conveniently located control panels, 1.7 to 3.5 kg/[err] (25 to 50 psi).
Valve 96 may be   enable the press operator to control stopping, start- any
appropriate quick-acting valve for controlling   io  Ing and speed of the
press, as well as to control compressed air flow, but is preferably a
direct     and monitor various other press functions. acting solenoid valve
identical to valve mechanism      A number of press functions are
controlled by 71.                                                 a
programmable rotary position switch 114 that A fitting 102 is threadingly
engaged into an     provides a variety of separate switching functions,
outlet for valve 96, and connects with an outlet  15  each of which may be
adjusted to open and close conduit 104  extending downwardly along the ex-
switching contacts at predetermined angular posi- terior of one side wall
88. Conduit 104 curves      tions of the press crank. Rotary switch 114 is
around the end of wall 88 to the entrance to trans-  mounted for operation
to the press frame, and is fer path 82, where conduit 104 terminates In an
coupled to the rotary press ram drive through a open end. At the open end,
a nozzle 106 is formed   20  drive chain or the like, and hence is coupled
In- consisting preferably of simply a flattened portion  directly to motor
110 as indicated in Fig. 10. The of conduit for focusing the air emerging
from the   switch is connected to the ram drive so that the conduit. Nozzle
106 Is positioned adjacent the In-  switch position designated 0 degrees
coincides ner surface of wall 88 and against base plate 74,   with the
uppermost position of the press ram and is directed down path 82 in the
direction of  25  stroke. The electrically operated functions of the shell
movement.                                     press are directed by a
microprocessor 116 which Valve 96 is actuated to permit air flow through
interfaces with operator controls 112 and rotary conduit 104 just after a
shell has entered into the  position switch 114. The microprocessor 116 is
transfer path 82, and air flow is continued until the  programmed to
control various press functions in shell has completed its movement along
the path  30  proper timing and sequence. to the second tooling station. It
has been found that  As has been described, each partially com- the air
supplied in such a manner provides a push-  pleted and completed shell
formed by the press is Ing force behind the shell as the shell effectively
transferred from a press tooling station by directing rides the air stream,
as well as some turning mo-    a stream of air against the shell through
manifold tion to the shell as a result of the application of air  36  70.
Manifold 70 is In turn controlled by air driver at one side of the transfer
path. Further, It Is    mechanism  71, two such mechanisms 71 being
believed that the air stream provides a cushion     shown in Fig. 10 for
purposes of example. The upon which the shell is at least partially
supported.  solenoids of the valves Incorporated in mecha- These effects
have been found to be beneficial In    nisms 71 are energized at the
appropriate points In facilitating shell movement along path 82 for trans-
40  each press stroke by microprocessor 116 in re- fer. Specifically, shell
speed is increased, and the  sponse to signals received from rotary
position direction of the moving shell is more closely regu-  switch 114.
In this way, the shell is transferred only lated to decrease contact with
the structure defin-  when the press toolings are In correct position for
ing the transfer path.                             transfer. The transfer
mechanism as shown in Figs. 8   45     MIcroprocessor 116 causes each of
mecha- and 9, particularly the air driver mechanism, is    nisms 71 to be
energized whenever rotary switch specifically adapted to carry out the
transfer of a  114 reaches an appropriate rotational position with shell
from a first station tooling to a second station  respect to selected
actuation times. For example, tooling within the same press. Of course, the
in one working embodiment of the invention, present invention Is not
limited solely for such a   50   mechanisms 71 are actuated whenever rotary
transfer, but rather can be used for any shell trans-  switch 114 reaches
the position of 277 degrees. It fer, or for transfers of other relatively
flat objects  should be noted that this position for rotary switch moving
in edgewise fashion. In a shell press having  114 will occur when the press
ram has completed a two-stage tooling arrangement, such as that       most
of its upward stroke and the shell has been shown in Fig. 9, it is
anticipated that a similar air  55  properly positioned. Each shell will
then be struck assist mechanism will be used In conjunction with   with a
blast of air from manifold 70 and will be the shell transfer mechanism
moving shells from     transferred away from Its respective tooling
station. the second station tooling station out of the press.   The
mechanism 71 is controlled to discontinue 7    13                 EP 0 280
286 B1                     14 



the air stream  emerging from manifold 70 at a          the tooling. crank
position of 0 degrees. At a typical press speed of 300 strokes per minute,
this represents an  4. A press as defined in claim 1, wherein said actuated
time for the mechanism of approximately        orifice defining means (70)
defines an outlet 0.046 sec.                                      5
orifice having a cross-sectional area which is oblong having rounded ends.
Claims 5. A press as defined in claim 1 to 4, wherein 1. A press having a
cooperating upper and lower         said cross-sectional area is within the
range of tooling which opens and closes to form blanks  10   0.150-0.350
cm, preferably is 0.305 cm. from sheet metal (28) into the form of gen-
erally flat shells (58) with a wall (54) around  6. A press as defined in
any of claims 1 to 5, their edge, comprising an apparatus for trans-
wherein said source of compressed gas sup- ferring the shells (58) from a
work station (30)    plies air under pressure. within the tooling along a
transfer path,   is the tooling including a support means (32)   7. A press
as defined in claim 6, wherein said air locating a shell within the work
station for mov-   under pressure is supplied at a pressure within ing said
shell into  a position ready for transfer  the range of 340 to 590 kPa (3.5
to 6.0 with the tooling opened,                            kgf/[err]
preferably within the range of 412 to means (70) having an orifice located
adja-  20  590 kPa (4.2 to 6.0 kgf/[err]) cent the ready position, said
orifice preferably having a circular cross-section, for directing a  8  A
press as defined in claim 1, wherein said flow of compressed gas into the
space be-           valve means is a solenoid-actuated valve (71) tween the
opened tooling and against the wall       having a solenoid and defining a
flow path of a shell at the ready position,           25      therethrough,
said flow path normally being supply means including a supply pipe (73)
closed to gas flow therethrough and opening In providing a source of
compressed gas to the         gas flow therethrough upon energizing of said
orifice and a valve (71) in the supply pipe for     solenoid. starting and
stopping flow of gas through the pipe to the orifice, and a control means
(112,  30  9. A press as defined in claim 8, wherein said 114, 116) for
controlling the valve,                valve (71) is mounted at said work
station characterized by                                 adjacent to said
ready position, said orifice said support means (48.66) being arranged
defining means (70) being mounted to said at the upper tooling for engaging
and support-      valve and extending outwardly therefrom ing the shells
from above by adhering to said  35 means,
10. A method for transferring blanks separated the lower tooling being
spaced from said        from sheet metal (28) and formed into gen- upper
tooling such that the shells are unsup-       erally flat shells (58) with
a wall (54) around ported from below in said ready position,
their edges, in a press having cooperating up- wherein said supply means
and said ori-  40      per and lower tooling which opens and closes fice
are adapted to apply a stream of pressur-      as each blank is separated
and formed into a ized gas to the edge of the shell in said ready
shell, the shells being supported from above position by which stream a
transfer force is        and arranged between the upper and lower exerted
to the shell overcoming the adhering        tooling in a position ready for
transfer off from force of the shell to said support means such   45  said
tooling, that the transfer of the shell is in free flight off   the shells
being moved off said position by from said ready position.
applying a flow of pressurized gas to the edge thereof, 2. A press
according to claim  1, wherein the              characterized in that means
for adhering the shell to the upper  so           an adhering force is
provided between tooling includes a vacuum applied through a         means
(48,66) at the upper tooling and the passage (66) in the upper tooling to
hold the       shell such that the shells are adhering thereto shell
against the support ring (48) in the upper    when the press opens, and are
unsupported at tooling.                                            their
lower surface, 55         and a stream of pressurized gas, such as 3. A
press according to claim 1 or 2, wherein the       compressed air, Is
directed through an orifice ready position is located at the point where
the    towards the wall of a shell at the ready position upper tooling
reaches the fully open position of    exerting a force to the shell
sufficient to over- 8    13                 EP 0 280 286 B1
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e air stream emerging from manifold 70 at a           the tooling. crank
position of 0 degrees. At a typical press speed of 300 strokes per minute,
this represents an  4. A press as defined In claim 1, wherein said actuated
time for the mechanism of approximately        orifice defining means (70)
defines an outlet 0.046 sec.                                      5
orifice having a cross-sectional area which Is oblong having rounded ends.
Claims 5. A press as defined in claim 1 to 4, wherein 1. A press having a
cooperating upper and lower         said cross-sectional area is within the
range of tooling which opens and closes to form blanks   10  0.150-0.350
cm, preferably is 0.305 cm. from sheet metal (28) into the form of gen-
erally flat shells (58) with a wall (54) around  6. A press as defined in
any of claims 1 to 5, their edge, comprising an apparatus for trans-
wherein said source of compressed gas sup- ferring the shells (58) from a
work station (30)    plies air under pressure. within the tooling along a
transfer path,   is the tooling Including a support means (32)   7. A press
as defined In claim 6, wherein said air locating a shell within the work
station for mov-   under pressure is supplied at a pressure within ing said
shell into .a position ready for transfer  the range of 340 to 590 kPa (3.5
to 6.0 with the tooling opened,                            kgf/cm2),
preferably within the range of 412 to means (70) having an orifice located
adja-  20  590 kPa (4.2 to 6.0 kgf/[err]) cent the ready position, said
orifice preferably having a circular cross-section, for directing a  8  A
press as defined in claim 1, wherein said flow of compressed gas into the
space be-           valve means is a solenoid-actuated valve (71) tween the
opened tooling and against the wall       having a solenoid and defining a
flow path of a shell at the ready position,          25       therethrough,
said flow path normally being supply means including a supply pipe (73)
closed to gas flow therethrough and opening In providing a source of
compressed gas to the         gas flow therethrough upon energizing of said
orifice and a valve (71) in the supply pipe for     solenoid. starting and
stopping flow of gas through the pipe to the orifice, and a control means
(112,  30  9. A press as defined in claim 8. wherein said 114, 116) for
controlling the valve,                valve (71) Is mounted at said work
station characterized by                                adjacent to said
ready position, said orifice said support means (48,66) being arranged
defining means (70) being mounted to said at the upper tooling for engaging
and support-      valve and extending outwardly therefrom ing the shells
from above by adhering to said  35 means,
10. A method for transferring blanks separated the lower tooling being
spaced from said        from sheet metal (28) and formed into gen- upper
tooling such that the shells are unsup-       erally flat shells (58) with
a wall (54) around ported from below in said ready position,
their edges, in a press having cooperating up- wherein said supply means
and said ori-  40      per and lower tooling which opens and closes fice
are adapted to apply a stream of pressur-      as each blank Is separated
and formed into a ized gas to the edge of the shell in said ready
shell, the shells being supported from above position by which stream a
transfer force is        and arranged between the upper and lower exerted
to the shell overcoming the adhering        tooling in a position ready for
transfer off from force of the shell to said support means such   45  said
tooling, that the transfer of the shell is in free flight off   the shells
being moved off said position by from said ready position.
applying a flow of pressurized gas to the edge thereof, 2. A press
according to claim  1, wherein the              characterized in that means
for adhering the shell to the upper  so          an adhering force Is
provided between tooling includes a vacuum applied through a         means
(48,66) at the upper tooling and the passage (66) in the upper tooling to
hold the       shell such that the shells are adhering thereto shell
against the support ring (48) in the upper    when the press opens, and are
unsupported at tooling.                                            their
lower surface, 55         and a stream of pressurized gas, such as 3  A
press according to claim 1 or 2, wherein the       compressed air, Is
directed through an orifice ready position is located at the point where
the    towards the wall of a shell at the ready position upper tooling
reaches the fully open position of    exerting a force to the shell
sufficient to over- 8               1111111111111111111111111111    15
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come the adherence of the shell to the upper         adh~rence auxdits
moyens, I'outil infdrieur tooling and to propel the shell In free flight
out  etant espacd dudit outil superieur de fagon quo of the opened tooling.
les couvercles no soient pas support6s par en dessous dans ladite position
pr~te, 11. The method as defined in claim 10, wherein   s         Iesdits
moyens d'alimentation et ledit orifi- the shell Is adhered to the upper
tooling by        ce etant congus pour appliquer un courant de application
of a vacuum  between the upper          gaz comprime au bord du couvercle
dans lad;- surface of the shell and a support ring (48)        to position
pr8te, courant par lequel une force which contacts an upper part of the
wall (54) of    de transfert est exercee sur le couvercle, sur- the shell.
10      montant la force d'adherence du couvercle auxdits moyens de support
afin que le transfert 12. The method as defined in claim 10, wherein
du couvercle s'effectue suivant un vol llbre a said orifice Is of a
cross-sectional area which is  partir de ladite position pr8te. within the
range 0.150-0.350 cm and preferably is 0.305 cm.
t5  2. Presse solon la revendication 1, dans laquelle lesdits moyens
destines A faire adherer le cou- 13. The method as defined in claim 10,
wherein          vercle a lNoutl sup6rieur comprennent une d6- the
pressurized gas is supplied at a pressure       pression appliquee par un
passage (66) dans within the range of Z340 to 590 kPa (3.5 to 6.0
N'outil sup~rleur pour maintenir le couvercle kgf/cm2) and preferably
within the range of 412   20  contre l'anneau de support (48) dans l'outil
to 590 kPa (4.2 to 6.0 kgf/cm2).                    superieur.
Revendications                                      3. Presse selon la
revendication 1 ou 2, dans laquelbe la position prete est situee au point
oO 1. Presse comportant des outils superieur et i1`1-   25  I'outil
superieur atteint la position d'ouverture rieur cooperant qui s'ouvrent et
se ferment         complete de l'outillage. pour former des flans dans un
metal en feuille (28) en leur donnant la forme de couvercles     4. Presse
solon la revendlcation 1, dans laquelle globalement plats (58) ayant une
parol (54) le      ledit moyen (70) definissant un orifice deflnit long de
leur bord, comportant un appareil des-  30  un orifice de sortie ayant une
section transver- tin6 & transferer [es couvercles (58) a partir      sale
qui est oblongue avec des extremites d'un poste de travail (30) situe a
irIntdrieur de  arrondies. l'outfllage sulvant un trajet de transfert,
l'outillage comprenant un moyen deo sup-     5. Presse solon l'une des
revendlcations 1 a 4, port (32) positionnant un couvercle A I'interieur  3s
dans laquelle section transversale esat comprise du poste de travail,
destind & amener ledit         entre 0,150 et 0,350 cm, et est de
preference couvercle dans une position dans laquellb If        de 0,305 cm.
ost pret a etre transf~rd alors quo l'outillage est ouvert,
6. Presse solon l'uno quelconque des revendica- des moyens (70) presentant
un orifice si-  40   tlons 1 & 5, dans laquelle ladite source de gaz tue &
proximit6 immediate de la position pr6te,     comprim6 foumit de l'air sous
pression. ledit orifice etant de preference d'une section transversale
circulaire, destine a diriger un   7. Presse solon la revendication 6, dans
laquelle 6coulement de gaz comprime dans l'espace            ledit air sous
pression est fourni a une pres- entre les outils ouverts et contre la paroi
d'un   45  sion dans la gamme de 340 & 590 kPa (3,5 a couvercle dans la
position prete,                   6,0 kgf/cm2), de prefdrence dans la gamme
de des moyens d'alimentation comprenant un         412 a 590 kPa (4,2 a 6.0
kgflcm2). tuyau (73) d'alimentation foumissant une sour- ce de gaz comprime
& i'orifice et un robinet    8. Presse solon la revendication 1, dans
laquelle (71) dans le tuyau d'alimentation pour declen-  6o  ledit moyen &
valve est une electrovalve (71) cher et arr8ter l'ecoulement de gaz dans le
ayant une bobine et definissant un trajet tuyau jusqu'a lMorifice, et des
moyens de com-      d'ecoulement a travers elle, ledit trajet d'dcou- mande
(112, 114, 116) destin~s A commander          lement dtant normalement
ferm6 A tout dcoule- le robinet,
ment et s'ouvrant a l'ecoulement d'un gaz lors caractdrisee en ce quo
55      d'une excitation de ladite bobine. lesdits moyens de support (48,
66) sont agencds & l'outil sup6rieur pour engager et     9. Presse solon ia
revendication 8, dans laquelle supporter les couvercles par le dessus par
ladite valve (71) est montee audit poste de 9
11111111111111111111111111111    17                 EP 0 280 286 B1
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pr8te, ledit moyen (70) definissant un orifice      Deckeln (58) zu biden
mit einer Wand (54) etant monte sur ladite valve et s'etendant vers
entlang ihres Randes, mit elnem Gerat zum lexterieur de celle-ci.
Oberftihren der Deckel (58) von einer Bearbel- 5       tungsstatlon (30)
Innerhalb der Werkzeuge ent- 10. Proced6 pour transferer des flans separes
lang elnes Oberfohrungsweges, d'une feuille de metai (28) et formes en cou-
wobel die Werkzeuge elne Halterungsoln- vercles giobalement plats (58)
ayant une parol      richtung (32) aufwelsen, welche oenen Deckel (54) le
long de leurs bords, dans une presse       Innerhalb der
Bearbeitungsstation anordnen, comportant des outils superieur et inferieur
io   um ihn In eine Position zu bewegen, in der er coop6rants qui s'ouvrent
et se ferment chaque       bet geoffneten Werkzeugen ftr die Oberf~h- fois
qu'un flan est separ6 et forme en un          rung bereit Ist
(Bereltschaftsposition), couvercle, les couvercles etant support~s par
mit elner Einrichtung (70), die eine Off- le dessus et etant disposes entre
les outils       nung hat, die neben der Bereitschaftsposition superieurs
et infdrieurs dans une position prete  16  angeordnet lst, wobei die
dflnung vorzugswei- pour etre transfres depuis lesdits outils,         se
einen kreisf6rmigen Querschnitt hat, um les couvercles etant enleves de
ladite po-      einen Strom von Gas unter Druck in den Raum sition par
I'application d'un ecoulement de gaz     zwlschen dem geoffneten Werkzeug
und ge- comprime a lour bord,                              gen die Wand
eines Deckels in der Bereit- caracterise on ce que                   20
schaftpositon zu richten,' une force d'adherence est etablie entre les
mit einer Zufuhreinrichtung, welche ein Zu- moyens (48, 66) situes A
I'outil supdrieur et le   fuhrrohr (73) aufweist, das eine Quelle von
couvercle afin que les couvercles y adhbrent       unter Druck stehendemn
Gas fOr die Offnung lorsque la presse s'ouvre, et qu'lls ne solent     zur
VerfUgung stellt und mit elnem Ventil (71) pas supportes a leur surface
inferleure,   25      In dem Zufuhrrohr, um den Gasstrom durch et un
courant de gaz sous presslon, tel         das Rohr zu der 1ffnung zu
starten und zu que l'air comprlme, est dirige a travers un        stoppen,
und mit Steuereinrichtungen (112, orifice vers la paroi d'un couvercle dans
la        114, 116) zum Steuem des Ventils, position prete, exergant sur le
couvercie une          dadurch gekennzeichnet, daB force suffisante pour
surmonter i'adherence du   30    die Halterungseinrichtung (48, 86) an dem
couvercle A l'outil superiour et propulser le      oberen Werkzeug
angeordnet ist, um an den couvercle en vol libre en dehors de l'outillage
Deckein von oben anzugreifen und diese von ouvert.
oben zu haltem, Indem sie an der Einrichtung haften, 11. Proc~dc  selon la
revendlcation 10, dans loquel  35    das untere Werkzeug von dem  oberen on
fait adherer le couvercle a I'outil superieur    Werkzeug so beabstandet
Ist, dal die Deckel en appliquant une depression entre la surface      In
der Bereitschaftsposition von unten nicht superieure du couvercie et un
anneau (48) de        unterstUtzt werden, support qui eat contact avec une
partie supe-          wobei die Zufuhreinrichtung und die Off- rieure de ia
parol (54) du couvercle.      40       nung so ausgelegt sind, daD sle
eonen Strom von unter Druck stehendem Gas auf den Rand 12. Procede selon la
revendication 10, dans loquel     des Deckels in der Bereitschaftsposiffon
abge- ledit orifice presents une section transversale    ben, wodurch eine
OberfUhrungskraft auf den qui est comprise dans la gamme de 0,150 A
Deckel ausgoebt wird, die die Haftkraft des 0,350 cm et qui est de
preference de 0,305   4s     Dockets an der StUtzeinrlchtung Uberwindet,
cm.                                                 derart, daB die
Oberfuhrung des Deckels In elnem freien Flug weg von der Bereitschafts- 13.
Procede selon la revendication 10, dans lequel     position stattfindet. Ie
gaz comprimd est fourni sous une pression dans la gamme de 340 b 590 kPa
(3,5 & 6,0  6o  2. Presse nach Anspruch 1, wobei die Einrichtung kgflcm2),
et de prefdrence dans la gamme de        fOr das Haflenlassen des Deckets
an dem obe- 412 a 590 kPa (4,2 A 6,0 kgf/Cm2).                 ren Werkzeug
einen Unterdruck elnschlielt, der Ober eonen Durchgang (66) im oberen
PatentansprUche                                        Werkieug angelegt
wird, um den Deckel ge- 56      gen olnen Statzring (48) im oberen Werkzeug
1. Presse mit zusammenwirkenden oberen und             zu halten. unteren
Werkzeugen, welche sich 6ffnen und schliefien, urn aus einer Metallbahn
(28) Roh-  3  Presse nach Anspruch 1 odor 2, wobei die 10
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das obere Werkzeug die ganz offene Stellung         Haftkraft an dem oberen
Werkzeug und dem der Werkzeuge erreicht hat.                         Deckel
bereitgestellt werden, derart, dali die Deckel daran haften und an ihrer
unteren Fla- 4. Presse nach Anspruch 1, wobei die Einrichtung   6   che
nicht unterstUtzt sind, wenn die Presse (70), welche elne Offnung
definiert, eine Aus-     sich Mffnet, lal3iffnung festlegt, die eine
Querschnittsflache      und daB eln Strom von unter Druck ste- hat, welche
lnglich mit abgerundeten Enden        hendem  Gas, wie z.B. Druckluft,
durch eine ist.                                               Offnung auf
die Wand etnes Deckels In der 10      Bereitschaftsposition gerichtet wird,
was eine 5. Presse nach einem der Ansprtiche 1 bis 4,           Kraft auf
den Deckel ausabt, die ausreichend wobel die Querschnittsflche innerhalb
des Be-      ist, um die Haftung des Deckels an dem obe- relches von 0,150
bis 0,35 cm liegt und vor-       ren Werkzeug zu Uberwinden und um den
zugswelse 0,305 cm betragt.                         Deckel in freiem  Rug
aus dem geoffneten 15      Werkzeug herauszutreiben. 8. Presse nach elnem
der AnsprUche 1 bis 5, wobei die Druckgasquelle Luft unter Druck zu-   11.
Verfahren nach Anspruch 10, wobel der Deckel f0hrt.
an dem oberen Werkzeug durch Aufbringen eines Vakuums zwischen der oberen
Flkche 7. Presse nach Anspruch 6, wobel die unter  20         des Deckels
und einem Stiitzring (48) an dem Druck stehende Luft mit einem Druck
innerhalb      oberen Werkzeug haftet, wobei der StUtzring des Bereiches
von 340 bis 590 kPa (3,5 bUs         einen oberen Tell der Wand (54) des
Deckels 6,0 kgftcm2), und vorzugsweise Innerhaib des       berthrt.
Berekches von 412 bls 590 kPa (4,2 bls 6.0 kgf/cm2) llegt.
26  12. Verfahren nach Anspruch 10, wobei die 65ff- nung eine
Querschnittsfilche hat, die im Be- &  Presse nach Anspruch 1, wobel die
Ventilein-        reich von 0,150 bis 0,350 cm llegt und vor- richtung ein
spulenbetftigtes Ventil (71) ist,     zugswelse 0,305 cm betrigt. welches
eine Spule hat und einen Str6mungs- weg dahindurch definiert, wobel der
Str6-   30  .13. Verfahren nach Anspruch 10, wobel das unter mungsweg
normalerweise gegen Gasstr6mung            Druck stehende Gas mit elnem
Druck zuge- dahindurch geschlossen Ist und sich fUr elne       ftihrt wird,
der Innerhalb des Berelches von Gasstromung durch Erregen der Spule offnet.
350 bis von 340 bis 590 kPa (3,5 bis 6,0 kgflcm2) und vorzugsweise
innerhalb des Be- 9. Presse nach Anspruch 8, wobel das Ventil (71)  95
reiches von 412 bis 590 kPa (4,2 bis 6,0 an der Bearbeitungsstatfon neben
der Berelt-       kgf/Cm2) llegt. schaftsposition montiert !st und wobei
die Ein- richtung (70), welche die Offnung definiert, an dem Ventil
montlert ist und sich von diesem nach aulen erstreckt.
40 10. Verfahren zum OberfUhren von Rohlingen, wel- che aus einer
Metallbahn (28) abgetrennt sind und zu im wesentlichen flachen Deckeln (58)
mit elner Wand (54) entiang ihres Randes ge-  45 formt sind, in ehner
Presse, die zusammenwir- kende obere und untere Werkzeuge hat, wel- che
sich mit dem Abtrennen und Formen jedes Rohlings zu elnem Deckel 6ffnen und
schile- Ren, wobel die Deckel von oben gehaltert wer-  s0 den und zwischen
den oberen und unteren Werkzeugen In einer. Bereitschaftsposition fOr die
Oberflhrung weg von den Werkzeugen an- geordnet sind, die Deckel von dieser
Position wegbewegt  55 werden, indem ein Strom von unter Druck ste- hendem
Gas auf ihren Rand aufgebracht wird, dadurch gekennzelchnet, dal    


