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CONVERSION PRESS

Cross Reference 1o Related Apnlication

This application is a traditional application of and claims priority 1o U8,
Provisional Patent Application Serial No. 61/790,363, filed March 13, 2013, entitled
CONVERSION SYSTEM,.

BACKGROUND OF THE INVENTION

Field of the Invention

The disclosed and claimed concept relates to a conversing system and, more
specitically, to 8 multi~out conversion system utilizing a crankshaft associated with
each end lane or tab, wherein the lanes are isolated portions of the total foad thereby

reducing and aligning the applied load per crankshafl.

Backeround Information

Metatlic containers (¢.g., cans) for holding products such as, for example, food
and beverages, are typically provided with an easy open can end on which a pull tab is
attached {e.g., without limitation, riveted) to a tear strip or severable panel. The
severable panel is defined by a scoreline in the exterior surface (e.g., public side) of
the can end. The pull tab is structured to be lifted and/or pulled to sever the scoreline
and deflect and/or remove the severable panel, thereby creating an opening for
dispensing the contents of the can.

A can end consists of a shell and tab. The shell and the tab are made in
separate presses. The shell is created by cutting out and forming the shell from a coll
of sheet metal product (o.g., without limitation, sheet aluminum : sheet steel). Ina
separate press, tabs for the can end are produced by feeding in a continuous coil
through a tab die. The shells and tabs are conveyed to a conversion press, At the
conversion press, the blank shell is fod onto & belt which indexes through an
elongated, progressive die known as a lane die. The lane dies include a munber of
tooling stations which form the paneling, score and integrated rivet on the shell. The
lane digs are part of an upper tooling assembly and a lower tooling assembly. The
tabs move longitudinally through the die(s). The longitudinal axes of the tab die(s)
are disposed generally perpendicular to the longitudinal axes of the lane dies, At the

final tool station, the tab is coupled to the shell therchy creating the can end. -
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Typically, each tool station of the conversion press includes an upper tool
member, which is structured to be advanced towards a lower tool member apon
actuation of a press ram, The shell is received between the upper and lower taol
members. Alternatively stated, the shell is received between the upper and lower tool
assemblies. The apper tool assembly 1s structured to reciprocate between an upper
position, spaced from the fower tool assembly, and a lower position, adjacent the
lower tool gssembly. Thus, the upper tool member engages the shell when the upper
tool assembly is in the second position and the upper and/or lower tool members,
respectively, act upon the public and/or product (e.g., interior side, which faces the
can body) sides of the shell, in order to perform a number of the aforementioned
conversion operations. Upon completion of a eycle, the press ram retracts the upper
tool assembly and the partially converted shell is moved to the next successive tool
station, ot the tooling is changed within the same station, to perform the next
conversion operation.

As noted above, the conversion press is, typically, structured to process
multiple can ends at one time.  That is, the conversion press includes multiple lane
dies defining separate “lanes,” Each lane includes successive tool stations. It is
commaon to include an even number of lanes, e.g., four lanes. The successive tool
stations in each lane may be identical or different. Generally, the first ool station in
each lane performs a forming operation such as forming a bubble, ox, first formation
to create the integrated rivet, This operation requires a high force, but the location of
the application of force is furthest away from ram resuitiﬁg in the highest tipping
moment.

The conversion press typically includes a single elongated ram that operates
all die sets. The ram applies a total superposition of force(s) of about 80 tons. Rams
capable of providing such forces are large and require a large drive assembly as well.
This force is applied along the longitudinal axis of the ram. The ram s typically
coupled to a central focation on a dic shoe that supports the upper tool members.
Thus, when there are four lanes, the ram is attached between the two central lanes and
offset from all tool stations, In this configurstion, the ram, the die shoe and the
linkages thercbetween are subjected to multiple loads and moment arms that are
unbalanced. That is, because the ram is not aligned with any single {ane, there are

various tipping moments {i.¢, torque) applied to the ram, the die shoe and the
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linkages therebetween that wonld not be present, or would be lower, if the conversion
press had a single ane and the press ram was aligned with the lane,
The forces on the ram, the die shoe and the linkages therebetween are further
unbalanced because the bubble operation at the first tool station creates a greater
§  tpping moment than subsequent tool statfons. That is, while the bubble operation
may not need the greatest force, because this operation occurs at the first tool station,
the distance from the center of the oo} lane die is greater than for other tool stations.
Thus, the distance multiplied by a large force creates the largest tipping moment. The
tab lane die, however, is subjected to lesser forces and, as such, the loads and tipping
10 moments cause fewer problems with regard fo the tab lane die assembly. The tab
lane, however, does create tipping moments on the ram when the ram actuates the tab
lane die. That is, by virtue of being coupled, and spaced, from the ram, the ram and
other elements are subject to wear and tear due to the tab lane die assembly even
though the tab lane die assembly is relatively unaffected by those same forees. The
15 large force required to operate the conversion press, as well as the unbalanced load,
canse these elements to deflect, thereby cansing wear and tear on the ram, the end
lane die assemblies, including the die shoe, and the linkages therebetween.
Further, the ram is, typically, disposed above the die shoe and tooling stations.
Generally, It is easier to construct a ram assembly above the tooling elements than to
20 provide space for the ram below the tooling elements. Thus, the ram is, typically,
disposed above the can ends being formed. In this configuration, lubricants and
cooling fluids used infon the ram may drip on the can lids.
A specific example is disclosed in Appendix A wherein, as shown in Figure A,
a conversion press includes three lanes, lanes A, B, and C. Each end lane typically
25 includes cight tooling stations and cach tab lane typically includes seventeen tooling
stations. As shown in the table data at page 1, the foads in the first three stations is
greater than the other stations, Using the lane A stake station as an initial origin, the
tipping moments for each lane and station can be determined. These calculations are
shown on Appendix pages 2-6. For example, because lane B is disposed along the X-
30 axis, there ave no X moment arms for the lane A 1ool stations. Further, the rant center
is disposed at the location indicated. Knowing the various loads and moment arms
relative to the initia] origin, the foads and moment arms relative to the ram center can
be determined as shown on Appendix A, page 7. Because these loads are not

balanced, the ram press includes “kiss blocks™ disposed at locations spaced from the
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ram center {three identified), When the kiss blocks are deflected, they create a counter
force that balances the ram forces. That is, opposing kiss blocks are disposed on the
upper tool assembly and the lower tool assembly. Generally, the kiss blocks contact
each other as the upper tool assembly moves into the second position and level the
tooling stations. ,

That is, 8 kiss block is disposed between each die shoe and each upper and
lower tool member. A kiss block is made of hardened steel, A kiss block is disposed
at a tool station where the final product specification must be held within .0001 inch.
As an upper tooling element comes down, the kiss blocks engage and are deflected by
as muych as 0257, That is, the upper tooling assembly and the lower tooling assembly
have, at the second position, a mintraum spacing. Just before the upper tooling
assembly and the lower tooling assembly reach the minimum spacing, the kiss blocks
engage cach other. The distance the upper tooling asserably and the lower tooling
assembly move between the time the kiss blocks engage each other and their second
position is, as used herein, the “deflection” or “interference” of the kiss blocks.
During the tme of the interference, the kiss blocks are deformed not unlike a
marshmallow is deformed under pressure.

The amount of deflection is set prior to forming apt:mt»ions. Typically, the
tool assemblies are moved into the second position and the relative positions of the
upper and lower tool assemblies are adjusted so that the kiss blocks are deflected,
This adjustment is identified as “pre~load.” The pre-load deflection of kiss blocks in
different locations are not always the same.  For examiple, when the unload side
(downstream, finished product side) kiss blocks are pre-foaded with a 0.025 inch
deflection, the load side (upstream, unfinished side) kiss blocks are between about
0.009 inch and 0.011 inch, or about 0.010 inch deflection. The deflection of the kiss
blocks removes substantially all deflection out of the ram and also takes up any
linkage/bearing clearances in the press. In this configuration, the kiss blocks ensure
that the upper tooling is substantially flat and paralie! to the bottom tooling. Italso .
ensures that the residual of any end stock between the upper and lower tooling, such
as a score, is maintained to as accurale as +/-0.00045 inch (i.e. a 0.0009 inch range).
When the die assemblies separate, the kiss blocks vibrate while returning to their
original shape. This vibration, known as “snap through,” causes wear and tear on the
conversion press, The snap through vibration is increased when the deflection is

gredater.
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The unbalanced forces, and the associated wear and tear, the sire of the ram
and associated drive, and the potential for fluids dripping on the can ends are
problems with known presses, The degree to which the kiss blocks are deflected, j.e.

the amount of deflection of the kiss blocks, is also a disadvantage.

LA

SUMMARY OF THE INVENTION

At least one embodiment of the disclosed and claimed concept provides fora

miulti-out conversion “pre‘ss wherein a crankshaft drives the motion of the tooling
assemblies within a number of lanes. In an exemplary-embodiment, there are three
10 end lanes and one tab lane. The crankshaft is structured to move the tooling
asseniblies associated with less than the total number of lanes of the multi-out
conversion press. That is, for example, a four-lane conversion press could include
two crankshafts each actuating the tooling assemblies of two lanes. In an exemplary
embodiment, each end lane and each tab lane has an associated crankshaft. That is,
15 there are three crankshafis associated with end lanes and one erankshafl associated
with a tab lane. In this configuration, the associated drive, as well as the force
required to drive the conversion press, is substantially less than the force required to
drive a ram coupled to all lanes of the press. By reducing the forces and moments
acting upon the linkage assembly and tooling assemblies, wear and tear is reduced.
20 Further, because the smaller proportion of the total foad has been aligned and reduced
to each lane/crankshaft, the kiss blocks are deflected to a lesser degree; this reduces
the snap through vibration discussed above.
Hach crankshafl is elongated and the crankshaft longitudinal axis extends

substantially parallel to the longitudinal axis of the associated end lane. In an

J
¥

exemplary embodiment, each end lane crankshaft is disposed substantially below a
single associated end lane. In this configuration, the linkage assembly is subjected to
fewer offset forces, ie. forces that produce tipping moments oo the conversion system
components. Further, i this configuration, wear and tear on the linkage assembly and
tooling assemblies is reduced. Further, as the crankshatt is disposed below the
30 tooling assemblies, hubricants and other fluids associated with the erankshaft and
drive cannot drip onto the can ends.

The crankshaft associated with the tab lane is disposed generally perpendicular
to the longttudinal axis of the tab lane. The crankshaft associated with the tab lane is

also disposed generally below the tab lane thereby reducing contamination from
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hibricants and other fluids associated wiih the crankshaft, The tab lane kiss blocks are
not subjected to interference during a forming operation. That 15, there s a gap

between the tab lane kiss blocks and other elements of the tab lane tooling assemblies,
Forther, because the tab lane is separate from the end lanes, forces in the tab lane have

no effect on the end lane die asserablies. That Is, by separating the tab lane die

LW /3

assemblies from the end lane die assemblies, wear and tear is reduced.
Accordingly, the disclosed and claimed concept provides a can end conversion

system including a plurality of elongated sets of langs, each lang set including a
crankshafl, a linkage assembly, a first tooling assenibly, and a second tooling

10 assembly. The can end conversion system further includes a multiple press drive
assembly that is operatively coupled to cach crankshaft. Each crankshaft includes an
elongated body. Bach crankshaft body longitudinal axis is substantially paraliel to a
lane set longitedinagl axis. Each linkage assembly is rotatably coupled to the
crankshaft. Each linkage assembly is coupled to the first tooling assembly. Each

1§ second tooling assembly disposed in a substantially fixed position relative to the
crankshafl. Thus, rotation of each crankshaft moves the first tooling assembly
between a first posttion, wherein the first tooling assembly is spaced from the second
tooling assembly, and a second position, whereln the first tooling assembly is adjacent
the second tooling assembly. When shells and tabs ave passed through the conversion

20 press, forming operations occur when the first tooling assembly is moving into the

secand position,

BRIEF DESCRIPTION OF THE DRAWINGS

A full understanding of the invention can be gained fron the following

25 description of the preferred embodiments when read in conjunction with the
accompanying drawings in which:
Figure 118 an isometrie view of a can end conversion system.
Figure 2 is another Isometric view of a can end conversion systes.
Figure 3 is an end view of a can end conversion system.
36 Figure 4 is a top view of a can end conversion system with one press unit

removed for clarity.
Figure 5 is a cross-sectional view of a can end conversion system,

Figure 6 is a lateral cross-sectional view of a can end conversion system,
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Figure 7 is a partial isometric view of an end press unit with selected tooling
components removed for clarity.
Figure 8 is a first cross-sectional side view of an end press unit.

Figure 9 is a second cross-sectional side view of an end press anit with
selected tooling components remaved for clarity.

Figure 10 is a partial end view of an end press unit with selected tooling
components removed for clarity,

Figure 11 is a partial isometric view of an tab press unit with selected tooling
components removed for clarity.

Figure 12 is a first cross-sectional side view of a tab press unit.

Figure 13 is a second cross-sectional side view of a tab press unit with selected
tooling components removed for clarity.

Figure 14 is a partial end view of a tab press unit with selected tooling
components removed for clarity.

Figures 15A-15C show a conversion system relative to a prior art ram press.
Figure 15A is a top plan view, Figure 15B is a front view and Figure 15C is a side
view,

Figure 16 is a comparison of a conversion system relative to a prior art ram
press.

Figure 17 is a top view of an alternate embodiment of the conversion press.

For purposes of illustration, embodiments of the disclosed concept will be
described as appliad to can ends for beverage/beer cans, although it will become
apparent that they could also be employed to other containers such as, for example
and without limitation, cans for liquids other than beer and beverages, and food cans,

It will be appreciated that the specific elements illustrated in the figures herein
and described in the following specification are simply exemplary embodiments of
the disclosed concept, which are provided as non~-limiting examples solely for the
purpose of itlustration. Therefore, specific dimensions, orientations and other
physical characteristics related to the embodiments disclosed herein are not to be
considered limiting on the scope of the disclosed concept.

Directional phrases used herein, such as, for example, clockwise,

counterclockwise, left, right, top, bottom, upwards, downwards and derivatives

PCT/US2014/028626
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thereot, relate to the orientation of the elements shown in the drawings and are not
limiting upon the claims unless expressly recited therein,
As employed herein, the terms “can™ and “container” are used substantially

interchangeably to refer to any known or suitable container, which is structured to

A

contain a substance {e.g., without limitation, liquid; food; any other suitable
substance), and expressly includes, but is not limited to, food cans, as well as
beverage cans, such as beer and soda cans,

As employed herein, the term “can end” refers to the lid or closure that is
structured to be coupled to a can, in order to seal the can.
10 As used herein, a “multi-oat” conversion press is a conversion press wherein
there Is more than one lane of shells being coupled to tabs during 4 cycle.

3 48

As used herein, the singular form of “a,” “an,” and “the” include plural
references unless the context elearly dictates otherwise.

As used herein, the statemaent that two or more parts or components are

15 “coupled” shall mean that the parts are joined or operate together either directly or
indirectly, i.¢., through one or more intermediate parts or components, so long as a
fink ocours. As used herein, “directly coupled™ means that two elements are directly
in contact with each other. As used herein, “fixedly coupled” or “fixed” means that
two components are coupled so as to move gs one while maintaining a constant

20 orientation relative to each other.

As used herein, the statement that two or more parts or components “engage”™
one another shall mean that the parts exert g force against one another either directly
or through one or more intermediate parts or components,

As used heredn, the word “anitary” means a component 15 cieated as a single

25 piece orunit. That is, a component that includes pieces that are created separately and
then coupled together as a unit is not a “unitary” component or body.

As used herein, the term “number” shall mean one or an integer greater than
one (i.e., a plurality).

As used hereln, a “coupling assembly™ includes two or more couplings or

30 coupling components. The components of a coupling or coupling assémbf}-’ are
generally not part of the same element or other component. As such the components
of a “coupling assembly” may not be described al the same time in the following

description,
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As used herein, a “coupling™ is one element of a coupling assembly, That is, a
coapling assembly includes at least two components, or coupling components, that are
structured to be coupled together. It is understood that the elements of a coupling
assembly are compatible with each other. For example, in a coapling assembly, if one
coupling element is a snap socket, the other coupling element is a snap plug.

As used hereln, "correspond” indicates that two structural components are
sized and shaped to be similar to cach other and may be coupled with a minimum
amount of friction. Thus, an opening which “corresponds” to a member is sized
slightly larger than the member so that the member may pass through the opening
with a mintmum amount of friction, This definition is modified if the two
components ave said to fit “spugly” together or “snuggly correspond.” In that
situation, the difference between the size of the components is even smaller whereby
the amount of friction increases. This definition is further modified if the two |
components are said to “substantially correspond.” “Substantially correspond™ means
that the size of the opening is very close to the size of the element inserted therein,
That is, not so close as to canse substantial friction, as with a snug £it, but with more
contact and friction than a “corresponding fit,” 7.e. a “slightly larger”™ fit.

As used herein, “steuctured to [verb ] means that the identified element or

assembly has a structure that is shaped, sized, disposed, coupled and/or configured to

perform the identified verb. For example, & member that is “structured to move™ is
movably coupled to another element and includes elements that cause the member to
move or the member is otherwise configured to move in response to other elements or
assernblies,

A can end conversion system 10, and more specifically a beverage and food
can end conversion system 107, is shown in Figures 1-5. Generally, the conversion
systern 10 forms a can end 1 from a can end shell 17 and a tab 2. Specifically, in the
container industry, a pre-converted can end 1 is commonly referred 1o as a can end
shell °, or simply a shell 1. One such shell 17 is shown on a feeder device 21 (both
shown schematically). As defined berein, the terms “can end,” “can end shell” and
“shell” may be used interchangeably, Further, as detailed below, a tab 2 is formed
and coupled to each shell 17,

A conversion system 10, that is utilized to perform the conversion operations
is partially showu in Figures 1-5. The conversion system 10 does not include a ram

press. As used herein, a “ram press” is a ram that is either guided by slides or
I I §
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hydrostatic piétoxl,s‘ In one embodiment, such a “ram press”™ generales a compressive
load of about 250,000 lbs,, but, as is known, the necessary load or tonnage to form the
metal of the can end is a function of the mass of the ram and the velocity of the
stide/pistons, Further, the conversion system 10 does not include a “ram press,” as is
couventionally known in the art such as, but not limited to a press manafaciured by
Miuster of Ohio or Bruderer of Switzerland, and shown in Figures 15A-13C. That is,
as used herein, a “ram press” consists of a base upon which two columns are
mounted. Oun top of the two coluns is a cross member housing known as a crown,
The crown is an assembly of a vam and the necessary linkage, typically a crank, which
drives the ram up and down.

The conversion system 10 includes a plurality of press units 12. As shown,
there are four press units 124, 12B, 12C, 12D, As detailed below, the four press anits
12A, 12B, 12C, 12D define three end tanes 204, 20B, 20C (described below), which
are identified as end presses 124, 128, 12C, and one tab lane 20D (described below),
which is identified as a tab press 12D, The press units 12 are modular. As used
herein, “modular” means devices having substantially the same general size and shape
so that one “modular” device may be replaced with another “modular” device. The
press units 12 inclade coupﬁng assemblies 14 structured to fix the press units 12
together. In an exemplary embodiment, the coupling assemblies 14 include linking
pins 15 structured to couple one or two press unils 12 to & housing assembly 30, The
feeder device 21, in an exemplary embodiment, is modular as well, That is, each unit
12 inclades a feeder device 21, or, for the tab press 12D, discussed below, a tab feeder
assembly 23,

The end press units 12A, 128, 12C are substantially similar and, as such, only
one press unit is described below. It is understood that each press unit 12 inclades
substantially similar clements. Further, with the exception of the direction of the tab
lane 20D and the linkage assembly, the tab press 12D is also similar to the end press
units 124, 128, 12C and, unless otherwise noted, includes similar elements. For
referenice purposes, if elements of two press units 12 need to be described, the
elements of the separate press units will be identified with a letter. Further, the
elements of each press unit 12 are “associated.” That is, as used herein, *associated™
means that the elements are part of the same press unit 12 and operate together, or, act
uponfwith each other in some manner. Elements external to a press unit 12 may be

associated with multiple press vnits 12, For example, as discussed below, a multiple

PCT/US2014/028626
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press drive assembly 160 is associated with a plurality of press wnits 12, Thus, for
example, & crankshaft 32A and linkage assembly 90A, discussed below, of a first
press unit 12A are “associated” and operate with each other, but are separate from the
elements of a second press unit 128, Each press unit 12 includes a number of
elongated sets of lanes 20 (or lane set 20, or lane 20}, a crankshaft 52 (Figures 6-13),
a linkage assembly 90 (Figures 6-13), a first tooling assembly 130, and a second
tooling assembly 140 (Figures 8 and {2, shown schematically). The lane set 20 may

further be identified as an end lane 204, 208, or 20C, or, as a tab lane 2003, In one

* exemplary embodiment, not shown, each press unit 12 further includes a separate

housing assembly (not shown), In an exemplary embodiment, the press units 124,
12B, 12C, 12D are disposed in a common housing assembly 30. In an exemplary
embodiment, discussed in detail below, a multiple press drive assembly 160 is
associated with a plurality of press units 12,

As used herein, a “lane” is a path over which a can end shell 17 or tab 2 passes
and which are generally defined by the first tooling assembly 130, and more
specifically by the first lane die 131, which is disposed above the “lane,” and the
second tooling assembly 140, and more specifically by the second lane die 141, which
is disposed below the “lane.” That is, cach lane set 20 includes the first and second
tooling assembilies 136, 140 and other subcomponents and elements which define the
path over which a shell 1" or tab 2 fravel during forming operations, These elements
are discussed in detail below. A *set of lanes™ means that there are a number of lanes
20 defined by the same first and second tooling assemblies 130, 140. That is, inan
exemplary embodiment (not shown), a single pair of first and second fooling
assemblies 130, 140 include a plurality of lane dies 131, 141 and define a plurality
fanes 20, In another exemplary ermabodiment, and the embodiment discussed
hercinafter, each press unit 12 includes a single lane 20, As a lane 20 is elongated,
each lane 20A, 208, 20C, 20D (as shown) has an longitudinal axis 224, 22B, 22C,
22D, As discussed below, the end lane longitudinal axes 224, 22B, 22C are generally
parallel with each other. The tab lane Jongitudinal axis 221> extends generally
perpendicular to the end lane longitadinal axes 224, 228, 22C.

There is a feeder device 21 (Fig. 2) associated with each end lane 204, 208,
20C. Each feeder device 21 is structuved to progressively advance, or “index,” a
number of work pileces, fe., can end shells 1°. That is, as used hereln, “progressively

advance” or “index” weans that the feeder device 21 moves a work picce forward a

PCT/US2014/028626
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predetermined distance during each cvele of the press system 10, as described below,
As further desoribed below, the press system 10 includes a namber of tool stations
150, In an exemplary embodiment, the feeder device 21 advances cach work piece
abead by one fool station 150 during each cycle,

Further, the tab lane 20D, in an exemplary embodiment, inclades a tab feeder
assembly 23, The tab feeder assembly 23 includes a push tab feeder 24 and a pull tab
feeder 26, The push tab feeder 24 is disposed “apstream” of the tab lane 20D, ie. ata
location before the tab feed stock enters the tab lane 20D, The pull tab feeder 26 is
disposed “downstream™ of the tab lane 20D, Ze. at a location after the tab feed stock
leaves the tab lane 20D, Both the push tab feeder 24 and the pull tab feeder 26 are
structured to advance the tab feed stock through the tab lane 20D, Further, each of the
push tab feeder 24 and the pull tab feeder 26 include a servo-motor (not shown) that
drive a camn indexing gearbox (not shown). The servo-motor, along with the cam
indexing gearbox are structured to advance the tab feed stock, and tabs after formation
thereof, in a synchronized manner, That is, the tab feed stock indexes forward along
the tab lane 200 at a rate substantially similar to the rate of the shells 1’ advancing
through the end lanes 204, 208, 20C.  Furtber, in an exemplary embodiment, a serap
chopper assembly 28 is disposed adjacent, or coupled to, the pull tab feeder 26, The
scrap chopper assembly 28 is structured to chop, or otherwise shred, the remaining tab
feed stock that exits the tab lane 20D, It is understood that the feeder devices 21 and
tab feeder assembly 23 generally operate during the time the first tooling assembly
130 is moving from the second position to the first position, as described below.

In an exemplary embodiment, the housing assembly 30 includes a number of

sidewalls 32, a number of floor mountings 34, and a number of fixed mounting plates

36. In an exemplary embodiment, the housing assembly 30 has a geserally

rectangular cross-section with four sidewalls 32, The sidewalls 32 may include a
number of openings 38 (behind cover plates shown) that provide access to the
enclosed space defined by the housing assembly 30. The floor mountings 34 are
disposed at each corner of the housing assembly 30 below the sidewalls 32; the
sidewalls arg coupled, divectly coupled, or fixed to the thereto. Each fixed mounting
plate 36 is, in an exemplary embodiment, a planar meniber disposed in a generally
horizontal plane. Each fixed mounting plate 36 is coupled, directly coupled, or fixed
to the upper ends of the housing assembly sidewalls 32, 1t is noted that each

mouwnting plate 36 is also considered to be part of the individual press units 124, 12B,
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12C, 12D, That is, when a press unit 12 is removed or replaced, the mounting plate
36 remains with the press anit 12, Further, each second tooling assembly 140 is, in an
exemplary embodiment, coupled, directly coupled or fixed to the assoctated mounting
plate 36, In another embodiment, not shown, the housing aséembiy 36 includes 8
5 number of frame members that form a frame assembly to support the various
operatively coupled elements and second tooling assembly 140.
Drive assembly includes a motor having an output shafl, The motor provides
a rotational motion to the output shaft. In one embodiment, not shown, output shaft is
directly coupled to crankshaft 52, discussed below. In another exemplary
1} embodiment, also not shown, drive assembly further includes a tension member, such
as but not limited to, a belt, timing belt or chain. In an exemplary embodiment, not
shown, drive assembly further inclades a drive wheel séiecﬁvc}y fixed to output shaft.
That is, drive wheel is fixed to output shaft by a shear pin. Shear pin is structured to

shear at a predetermined level of force or rotational torque.  As discussed below, anti-

(oY
Lfi

rotational forces may be applied to crankshaft 52, during such an ncearrence, and
provided that the force excesds the predetermined level of force, or rotational torque,
of the shear pin shear pin will shear and break the operative coupling between output
shaft and crankshaft 52, The tension member extends between outpat shaft and, more
specifically, drive wheel, and crankshaft, to transfer rotational motion from output
20 shaft to crankshaft 52, That s, drive assembly is “operatively coupled” to the
crankshatt 52, As used hevein, “operatively coupled™ means that motion in ong
clement is transferred to another element. 1 is noted that location of motor relative to
the housing assembly 30 is selectable; for example, when multiple press units are
disposed adjacent o each other and each has its own motor (not shown), each motor
23 may, for example, be disposed in lne with the fane 20,

In the exemplary embodiment shown, a multiple press drive assembly 160,
shown in Figures 1-2, u asspciated with a plurality of press units 124, 128, 12C,
12D, That is, the multiple press drive assembly 160 includes a motor 162 with an
output shaft 164, a clutch/brake assembly 300 with an ontput shafl 302, as well as a

30 direct drive linkage assembly 166, The direct drive linkage assembly 166 is
operatively coupled to the motor 162 via the cluteh/brake assembly 300, described
befow. That is, the rotational motion of the motor cutput shaft 164 is transferred o

the direct drive Hnkage assembly 166 and, more specifically, to the linkage shafis 170,
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The direct drive linkage assembly 166 includes a number of linkage shafts 170
and gear boxes 172, There is one right angle miter gearbox 172 for each press units
124, 12B, 12C, 12D, Each gearbox 172 includes two of the linkage shafts 170
extending from opposite sides. Each linkage shaft 170, as well as clutch assembly’
output shaft 302, includes a selectable coupling 174, Each selectable coupling 174 is
structured to be selectably {/.e. removably) coupled to another selectable coupling 174
in a fixed relationship. ‘As shown, the selectable couplings 174 are coupled to each
other thereby coupling the linkage shafts 170 to the linkage shaft 170 of an adjscent
gearbox 172, or to the clutch assembly butput shaft 302, In this configuration, the
linkage shafts 170 are coupled tb each other and to the output shaft 164 in a fixed
relationship. That i3, the linkage shafis 170 and the clutch assembly output shaft 302
rotate together. ’

Each gearbox 172 further includes a press shaft 176 and a pinlon gear 178,.as
shown in Figure 4. Each press shaft 176 extends generally horizontally and about
ninety degrees to the axis of rotation of the linkage shafts 170. Within each gearbéx
172 is a conversion linkage (not shown} that converts the rotational motion of the
linkage shafts 170 to a rotational motion in each press shall 176. That is, in an
exemplary embodiment, within sach gearbox 172 there are a number of miter gears
{not shown) structured lo convert the rotational motion of a linkage shafts 170 about
one axis of rotation into rotation of the press shaft 176 about g different, and in an
exemplary embodiment perpendicular, axis or rotation, Each gearbox pinion gear 178
is coupled, divectly coupled or fixed to an associated press shaft 176, As shown In

Figure 6, each gearbox pinion gear 178 operatively engages a crankshaft pinion gear

3, as discussed below. I this configuration, each press unit 12 is casily separated

from the direct drive linkage assembly 166, That is, removal of the press unit 12 from
the housing assembly also separates the gearbox pinion gear 178 and crankshaft
pinion gear 63,

As noted above the press units 124, 128, 12C, 12D are generally similar, An
end press unit 12A is shown in Figures 6-9 and a tab press unit 12D s shown in
Figures 1013, Like reference numbers identify similar elements. Each cravkshaft
assembly 50 includes crankshafl 52, a crankshaft mounting assembly 54 and a
counterweight assembly 56, Each crankshatt 52 inchudes an clongated, generally
eyviindrical body 60, having an axis of rotation 62 (also identified herein as the

crankshaft longitudinal axis 62}, a pinion gear 63 at one end, and a number of offset
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bearings 64, The crankshafl pinion gear 63 is sized to correspond to, e, Is structured
to be operatively coupled to, and is operatively coupled to, 8 gearbox pinion gear 178,
Thus, the rotational motion of the motor 162 is transferred to each crankshaft 52,
The offset bearings 64 include a substantially cylindrical surface 66, Thus, the offset
5 bearings 64 cach have a center axis. The center axis of the offset bearings 64 is offset
from the crankshaft body axis of rotation 62, Further, the offset bearings 64 are offset
in substantially the same radial direction. That is, in an exemplary embodiment, the
center axis of the offset bearings 64 are substantially aligned (.., disposed on the
same Hine). The crankshaft mounting assembly 54 includes two spaced mounting

10 blocks 70, 72. Each crankshaft mounting block 70, 72 defines a substantially cireular
opening 74. Tn an exemplary embodiment, s bearing 76 is disposed in cach crankshaft
mounting block opening 74. Further, in an exemplary embodiment, the crankshafi
mounting blocks 70, 72 are coupled, directly coupled, or fixed to the lower side of
fixed mounting plate 36,

15 The crankshaft 52 is rotatably coupled to the crankshafi mounting assembly
54. That is, in an exemplary embodiment, the ends of crankshaft body 60 are
disposed in, and are rotatably coupled to erankshafl mounting blocks 70, 72, In the
end press units 124, 12B, 12C, the crankshaft 52 is oriented 50 that the crankshaft
longittudinal axis 62 is substantially parallel with the associated end lane longitudinal

20 axis22. Asnoted above, each crankshaft 52, and in an exemplary embodiment each
crankshafl pinjon gear 63, is operatively coupled to a gearbox pinion gear 178,
Further, each press shaft 176 is substantially aligned with, 7.e. parallel to, g crankshal
body axis of rotation 62, Thus, the rotational motion of the motor 162 is transferred
to each crankshaft 32,

235 As noted above, the tab press unit 12D includes similar elements to the end
press units 124, 12B, 12C. Further, the tab press onit crankshaft 52D has a
longitudinal axis 62D that is substantially paralie! to the press units’ crankshaft axes
of rotation 624, 628, 62C, The tab press unit crankshaft longitudinal axis 62D,
however, extends generally perpendicular to the tab press lane tab lane longitudinal

30 axis 22D, Further, the tab press unit kiss blocks 138D, 148D, discussed below, are
not subjected to loading during forming operations.

Crankshaft counterweight assembly 56 includes a weight 80 and a support
member 82, Crankshalt counterweight assembly support member 82 has an upper

end 84 and a lower end 86, Support member upper end 84 defines a rotational
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coupling which, in an exemplary embodiment, is a substantially cireudar opening. A
bearing 88 may be disposed in the opening in support member upper end 84, A
medial portion of crankshafl body 60, i.e., not offset bearings 64, is rotatably disposed
in support member upper end 84, Support member lower end 86 i3 coupled, divectly
coupled, or fixed to weight 80. Weight 80 is disposed above lower sidewall 32 of the
housing assembly 30, That is, the weight 80 is suspended by the crankshatt 32 and, as
such, the weight 80 biases the crankshaft 52 downwardly. In this configuration,
crankshaft 52 is structured to rotate about the crankshaft bady axis of rotation 62 with
the offset bearings 64 moving in a circular path about the crankshaft body axis of
rotation 62,

Linkage assembly 90 provides the mechanical Hink between the crankshaft 52
and the first tooling assembly 130. Linkage assembly 90 is rotatably coupled to the
crankshaft 52 and, more specifically, to offset bearings 64, and converts the rotational
motion of the offset bearings 64 to a reciprocating vertical motion of the first tooling
assembly 130, Linkage assembly 90 includes a number of drive rods 92, a mounting
platform 94, and a nomber of guide pins 96, In an exemplary embodirsent, there is
one drive rod 92 for each offset bearing 64 (two as shown). Each drive rod 92 has a
first endd 100 and a second end 102, Bach drive rod end 100,102 definas @
substantially circolar opening, Bearings 64 may be disposed in the openings in the
drive rod ends 100,102, Rach drive rod first end 100 is rotatably coupled to an offset
bearing 64. The drive rod second ends 102 are discussed below.

Linkage assembly mousting platform 94 includes a planar member 110 and a

aumber of mounting blocks 112, In an exemplary embodiment, linkage assembly

- mounting platform planar member 110 is a rectangular planar member 110, As

shown, there is one linkage assembly mounting block 112 per drive rod 92. Each
linkage assembly mounting block 112 is coupled, directly coupled, or fixed to one
planar side {the lower side ag shown) of linkage assembly mouming platform planar
member 110, Each linkage assembly mounting block 112 includes an axie 114, Each
linkage assembly axle 114 is rotatably coupled to a drive rod second end 102, That is,
gach axle 114 extends through a drive rod second end 102, Linkage assembly
mounting platform 94 may include additional members to add welght. That is,
linkage assembly mounting platform 94 also acts as a counter balance,

in the configuration described so far, rotation of the crankshaft 52 about the

crankshafl body axis of rotation 62 causes the offset bearings 64 to move in a circular
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path about the crankshalt body axis of rotation 62, This motion imparts a generally
vertical motion to the drive rods 92, 1t is understood that each drive rod first end
follows the circular path about the crankshaft body axis of rotation 62 of the offset
bearing 64 to which it ts attached, but the overall motion of the drive rods 92 is
generally a reciprocating vertical motion, Accordingly, linkage assembly mounting
platform 94 reciprocates between an upper position and a lower position,

Guide pins 96 cach have an elongated body 120 with a firstend 122 and
second end 124. In an exemplary embvdimeﬁt, there are four guide pins 96, Each
guide pin 96 and, more specifically, each guide pin first end 122, is coupled, directly
coupled, or fixed to the upper side of linkage assembly mounting platform planar
member 110, In an exemplary embodiment, the goide pins 96 are digposed in a

rectangular pattern. The guide pins 96 extend substantially vertically. As shown,

guide pins 96 pass through fixed mounting plate 36, As such, fixed mounting plate

36, 1 an exemplary enmtbodiment, includes a guide pin passage 37 for each guide pin
96. Further, each guide pin passage 37 may include a guide sleeve 35 and a guide
steeve bearing 33, In this configuration, guide pins 96 reciprocate with mounting
platform 94.

The first and second tooling assemblies 130, 140 operate together to fovm the
can end | and couple a tab 2 thereto, The first tooling assembly 130 includes a
generally planar support member 129, an elongated first lane diz 131 and a {irst die
shoe 132, The first tooling assembly support member 129 is oriented generally
horizontally and generally parallel to the associated mounting plate 36. The first lane
die 131 inchudes a number of first tooling components 134, The second tooling
assembly 140 includes an elongated second lane die 141 and a second die shoe 142.
The second lane die 141 includes a number of second tooling components 144, The
first and second lane dies 131, 141 are disposed opposite each other and facing cach
other. That is, the first lane die shoe 132 is coupled, divectly coupled, or fixed to the
inner (lower) face of the first tooling assembly support member 129, The first lane
die 131 is coupled, directly coupled, or fixed to the first lane die shoe 132, Similarly,
the second lane die shoe 142 is coupled, directly coupled, or fixed to the inner (upper)
face of the mounting plate 36. The second lane die 141 is coupled, directly coupled,
or fixed to the second lane die shoe 142, As used hereln, the “inner” face of the
tooling assembly support member 129 and the mounting plate 36 are the sides that

face each other,
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As noted above, the first and second lane dies 131, 141 define a lane 20, The
first and second tooling assemblies, in another exemplary embodiment, further
include a die holder {not shown) and a die bed (not shown), The die bed is, in an
exemplary embodiment, a planar member, and, the die holder is a mounting for the
lane die 131, 141. The die shoe 132, 142 is disposed between the die bed and tane die
131, 141, In another exemplary embodiment, the first and second tooling assemblies
do not include a die shoe 132, 142, This is possible because the die shoe 132, 142 i3
structured to spread the impact from forming operations over the die bed, thereby
reducing wear. As discussed above, the conversion system 10 operates with reduced
loads thereby ameliorating the need for a die shoe 132, 142.

it is further noted, that due in part to the reduced loads associated with the
press units 12, the first tooling assembly 130 does not include elements typically
required for the tooling assemblies of a ram press 200, For example, a ram press 200
tooling assembly utilizes a die set {or die shoe) with ram press guide pins, Such ram
press guide ping, typically, have a diameter of about ten inches and add considerable
weight to the first tooling assembly 130, The weight of the ram press guide pins adds
increased loads and tipping moments to a ram press. Further, the drive for a ram press
must provide additional power in order to move the ram press guide pins, Such ram
press guide ping are not part of the present first tooling assesably 130, As such, the
present {irst tooling assembly 130 is lighter than the ram press first tooling assembly.
This in tarn allows other elements of the conversion system 10 fo be less robust and
therefore lighter as well.

As discussed below, the end press units 124, 128, 12C are subjected to loads
and tipping moments that are generally synmumetrical about the associated crankshaft
body axis of rotation 62, The end lane support member 1294, 1298, 129C cach
include a support structure 1904, 190B, 199C including a number of planar members
192, The planar members are coupled, directly coupled or fixed to the outer face of
the looling assembly support member 129, The planes of the planar members 192
extend generally perpendicular to the plane of the end lane support members 1294,
1288, 129C. Because the load and {ipping momenis in the end press units 124, 12B,
12C are disposed in a generally symmetrical pattern about the associated crankshaft
body axis of rotation 62, the end press unit support structures 1904, 1908, 190C are
also generally symmetrical about the associated crankshaft body axis of rotation 62,

That is, as shown, the support structures 1904, 1908, 190C include three planar
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members 192 disposed with planes generally paratlel to the associated crankshaft
body axis of rotation 62 and two planar members 192 disposed with planes generally
perpendicular to the associated crankshaft body axis of rotation 62,

As discussed below, the tab lane 20D is disposed generally perpendicular to
the associated crankshaft body axis of rotation 62. As such, the tab press unit support
structare 1900 is asymmetrical, That is, the tab press unit support structure 190D
also includes a number of planar members 192 with planes that extend generally
perpendicular to the plane of the tab lane support member 129D, The tab press unit
support stracture 190D, however, is disposed in a non-symmetrical paitern.

The tooling components 134, 144 are cooperative. Cooperative tooling
components 134, 144, as used herein, mean that the two tooling components 134, 144
operate together to form a work piece, For exam ple, a punch and a die are two
cooperative tooling components.  Thus, for each first fooling components 134 there is
a cooperative second tooling component 144, As such, the tooling components 134,
144 may be identified collectively as a “pair of cooperative tooling components™ or a
“tool station 150.7 1t will be appreciated that the conversion system 10 may have any
known or suifable number and/or configuration of tool stations 150 structured to
perform any variety of desired operations such as, for example and without limitation,
rivet forming, panel forming, scoring, embossing and/or final staking, Additional
non-limiting examples of tool stations (not shown), which could be employed are
described, for example, in U.S. Patent No., 7,270,246.

The first tooling components 134 are coupled, directly coupled, or fixed to the
first die shoe 132, The first tooling components 134 are disposed in series, /e,
penerally along a linear path. The second tooling components 144 are coupled,
directly coupled, or fixed to the second die shoe 142, The second tooling components
144 are disposed in series, ie., generally along a linear path. The first die shoe 132 is
disposed above the second die shoe 142 and structured to move vertically. ftis
understood that the tooling components 134, 144 of a cooperative pair are disposed
opposite each other. Thus, the first tooling assembly 130 moves between a first
position, wherein the first tooling assembly 130 is spaced from the second tooling
assembly 140, and a second position, wherein the ﬁ.rst tooling asserably 130 is
adjacent the second tooling assembly 140. In the second position, the first tooling
assembly 130 is sufficiently close to the second tooling assembly 140 o that, dwring

the downstroke (i.e., moving from the first position to the second position) the pair of
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cooperative tooling components 134, 144 engage the can end shall 1, or tab 2, and
perform a forming operation thereon. It is understood that forming operations may be
said to nccnr when the first tooling assembly 130 is in the second position but actually
the forming operations occur just as the first tooling assembly 130 moves into the
second position.  Further, as noted above, the paths over which the pairs of
cooperative tooling components 134, 144 are disposed define a lane 20, Thus, the
cooperative tooling components 134, 144 are disposed in series within a lane 20,
Further, in an exemplary embodiment, the first tooling assembly 130 and, more
specifically, the first die shoe 132, has a generally reciangalar cross-section in a
horizontal plane.

The guide pins 96 exiend between linkage assembly mounting platform planar
member 110 and the first die shoe 132, Thus, each guide pin 96 is coupled, directly
coupled, or fixed to the mounting platform 94 and to the first tooling assembly 130,
The second die shoe 142 is conpled, divectly coupled, or fixed to the upper side of the
fixed mounting plate 36, In this configuration, second tooling assembly 140 is
substantially stationary relative to crankshaft 32 and first tooling assembly 130 moves
substantially vertically relative to crankshaft 52, That is, as described above, the
motion of the drive rods 92 imparts a reciprocal, vertical motion to the mounting
platform 94. The motion of mounting platform 94 imparts a vertical motion to the
fivst tooling assembly 130 via the guide pins 96. Stated alternately, in this
configuration, the first tooling assembly 130 is movably coupled to the housing
assembly 30 and the second tooling assembly 140 is coupled to the housing assembly
30. Each time the fiest tooling assembly 130 reciprocates, the press unit 12 completes
one cycle. | '

Farther, in this configuration, the multiple press drive assembly 160 and the
dirvect drive linkage assembly 166 are operatively coupled to each other, Purther,
drive linkage assembly 166 is operatively coupled to each press units” crankshaft 52.
Within each press unit 124, 128, 12C, 12D the following elements are all operatively
coupled to each other; the crankshaft 52, the linkage assembly 90, and the first tooling
assembly 130, Thus, the raotion of the multiple press drive assembly 160 is
transferred to each first tooling assembly 130,

As noted above, the first tooling assembly 130 has a generally rectangular
cross-section and the guide pins 96, in an exemplary embodiment, are disposed in a

rectangular pattern. As nofed above, the crankshaft 52 is oriented so that the
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crankshaft fongitadinal axis 62 is substantially paratlel with the associated lane

longitudinal axis 22. In this configuration, the loads acting upon the first toeiiﬁg

assembly 130 have fewer tipping moments than a press that utilizes a single ram for

multiple lanes. This configuration further reduces the deflection of the elements of
5 the linkage assembly 90,

As noted above the four press units 124, 12B, 12C, 12D are substantially
similar with a notable exception being the direction of the tab lane 20D and the lack
of loading on the tab press kiss blocks 138D, 148D (discussed befow). That is, the
three end Janes 204, 208, 20C are generally aligned with the crankshaft body axis of

10 rotation 62 and, in an exemplary embodiment, the end lane longitudinal axes 224,
228, 22C are disposed above and substantially aligned with the associated crankshaft
body axis of rotation 62, The tab lane longitudinal axis 22D extends generally
perpendicalar to the end lane longitudinal axes 224, 22B, 22C. This also means that
the tab Jane fongitudinal axis 22D extends generally perpendicular to the associated

15 crankshaft body axis of rotation 62, Further, this nieans that the tab press first and
second tooling assemblies 136, 140, as well as the first and second die lane dies 131 R
141, define a tab lane 20 that extends generally perpendicular to the associated
crankshaft body axis of rotation 62. To accommodate for the additional forces and
tipping moments generated 'by the different orientation, the tab lane support member

20 129D is asyrmumetrical as described above,

As noted shove, each lane die 132, 141 is a progressive die which, in an
esemplary embodiment, includes eight tool stations 158, For each cycle of the press
the shell 17 is moved by feeder device 21 to one tool station 156 and then the next tool
station 150. The work being done in each station differs therefore the load of each

25 station is different. In an exemplary embodiment, the first three tool stations 150
torm a rivet and create nearly half of load In the lane die 131, 141. Each toul station
Inad can range from as high as about 10,000 1bs, to as low as about 100 ths,

in an exemplary embodiment, at least one of the end press units fivst and
second tooling assemblies 1304, 130B, 130C, 1404, 140B, 140C further include a

30 manber of kiss blocks, shown as first and second kiss blocks 1384, 1388, 138C,

1484, 1488, 148C that are subjected to loads during forming operations, as well as a
pre-foad. In an exemplary embodiment, there Is one kiss block 1304, 1308, 130C,
1404, 1408, 140C disposed between each die shog 1324, 1328, 132C, 142A, 1428,
142C and each tooling component 1344, 1348, 134C, 144A, 144B, 144C. In the
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disclosed configuration, fe., with a crankshaft 52 driving the tooling componenis
1344, 1348, 134(; 1444, 1448, 144C assoclated with an end lane 204, 208, 20C the
kiss blocks 1384, 1388, 138C, 148A, 1488, 148Care deflected by about (.002 inch.
Thus, the reactive foree that the kiss blocks 1384, 1388, 138C, 1484, '148B, 148C
generate is substantially less than the reactive force required with a system utilizing a
press ram. For the conversion systent 10, as opposed to a conversion press, the first
and second kiss blocks 138A, 1388, 138C, 1484, 148B, 148Care structured o be
deflected between about 0.001 and 0.004 inch, or in an exemplary embodiment, about
0.002 inch during the reciprocal motion of the first tooling assembiy 1304, 1308,
130C, K is again noted that the tab lane kiss blocks 138D, 148D are not subjected to
the loads in the same manner as the end lane kiss blocks 1384, 138B, 138C, 1484,
1488, 148C,

Further, the relative position of the crankshafts 524, 328, 52¢, 52D
operatively coupled to a multiple press drive assembly 160 arg, in an exemplary
embodiment, different. That is, the orientation of the crankshafts 524, 52B, 52¢C,
520 are offset from cach other so that only one press unit is engaged in forming
operations at a spes:iﬁc point in time. A conversion system 10 having such offset
crankshafts 52 is, as used hersin, structured to independently and sequentially load the
first and second tooling assemblies 130, 140, That is, the first tooling assembly 130
of only one press unit 12 are il a second position at one time. In this configuration,
the multiple press drive assembly motor 162 is a smaller motor than in a press ram
200, discussed below. Moreover, the multiple press drive assembly motor 162 fora
multiple-out conversion system 16, including a 3-out conversion system 10, can be
structured to provide a maximuin load of between about 5 and 25 tons, or about 15
tons. That is, the load applied by cach crankshaft 32 as the first tooling assembly 130
moves into the second position {s between about 3 tons and 25 tons, or about 15 tons
per madule. Thus, in this embodinient and with a 3-out conversion system 10, the
multiple press drive assembly motor 162 provides a load of about 60 tons. In another
embodiment, the crankshafts 524, S2B, 52C, 52D are substantially in the same
oricntation and all fivst tooling assemblies 1304, 1308, 130C, 130D move in
substantially in synch with each other.

In an exemplary embodiment, the relative position of the crankshafis S2A,
52B, 52C, 521 are sequentially offset. For example, a crankshaft 52 is ina first

position when the offset bearings 64 are at a topmost, or 12:00 {twelve o'clock)
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position. 1t is noted that the position descriptions using “o’clock™ positions are
broadly representative of the relative offset between crankshafts and are not limiting.
The crankshafis 524, 52B, 52C, 52D rotate from the first position to a second
position when the offset bearings 64 (discussed below) are at a bottommast, or 6:00
{six o’clock) position. It is noted that these offsets are not shown in Figure 3.

In an exemplary embodiment, when the first press unit crankshaft 52A, is in
the first position {12:00 o’clock position), the second press unit crankshaft 52B is
positioned just behind the first position, e.g. at 11:00 o’clock. “Behind” being relative
to the divection the crankshafts 52 are moving, Stated alternately, the ovientation of
the second press unit crankshaft 52B is offset from the orieniation of the fivst press
unit crankshaft 52A. I is understood that “orientation” of a crankshaft 52 velates to
the orientation about the crankshaft axis of rotation 62 and not the orientation of the
crankshaft 52 relative to some other point, line o plane. In an exemplary
embadiment, the second press unit crankshaft 528 is offset between about 1 and 44
degrees, or, between about 2 and 30 degrees, or, between about 5 and 20 degrees, or
about 10 degrees “behind” the {irst press unit crankshaft S2A. That is, the second
press anit crankshaft $2B is offset in a direction behind the position of the first press

untt crankshaft, The third press unit crankshaft 32C is offset in a similar manner from

the second press unii crankshaft S2B, e.g. at the 10:00 o’clock position and the fourth

press unit crankshaft 52D is offset in a similar manner from the third press unit
crankshaft 52C, e.g. at 9:00 o’clock position. In this configuration, the second press
unit erankshaft 52B moves into the fivst position as the first press unit crankshaft S2A
moves out of the tirst position and toward the second position. Subsequently, the
third press unit crankshaft 52C moves into the first position as the second press unit
crankshaft S2B moves out of the first position toward the second position, and so
forth,

Further, in an exemplary embodiment, as the fourth press unit crankshaft 52D
moves past the second (6:00 o’clock) position, none of the crankshafts 324, 328,
52, 520 are in, or moving toward the second position, thus the feeder device 21 may
advance the can shells I without interference from the tooling assemblies 130, 140,
described below. In another exemplary embodiment, the first press unit crankshaft
32A is moving toward the second position when the fourth press unit crankshalt 52D

moves just past the second (6:00 o’clock} position.

PCT/US2014/028626
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As the crankshafts 524, 52B, 52C, 32D rotate, the associated first tooling
asseniblics 1304, 1308, 130C, 130D reciprocate vertically between a fivst position,
wherein the first tooling assembly 130 is spaced from the second tooling assembly
140, and a second position, wherein the first tooling assembly 130 is adjacent the
second tooling assembly 140, Thus, when the ovientation of the crankshafts 524,
328, 520, 52D are offcet relative to each other, each press unit’s first tooling
assembly 130 movesent is slightly offset in time from the other press units 12, For
example, in this configuration, only one press unit 12 is in the second position at one
time, or, stated alternately, no two press unit first tooling assemblies 130 are in the
second position at the same time.

Forming operations ocour when a fivst tooling assembly 130 moves into the
sevond position. Thus, reactive forces act upon the press units 12 when a first tooling
assembly 130 moves into the second position, Accordingly, when the press units 12
sequentially and independently move their first tooling assembly 130 into the second
position, the conversion system 10 i3 exposed to individual, sequential instances of
loading and reactive forces. Thus, anlike a conversion press that utitizes 8 single ram,
which must overcome the reactive forces generated by multiple lanes 20 at one time,
the conversion systern 10 divides the reactive forces over time. Accordingly, the
multiple press drive assembly 160 is not required to generate the same force as 4 ram
press 200, discussed below.

Accordingly, in the exemplary configuration, the multiple press drive
assembly 160 as well as each press unit 12A, 128, 12C, 12D and the clements thereof
are subjected to reduced loads, tipping moments, kiss block deflections, and stresses.
This in turn allows the various elements to be smaller and lighter than press units
wherein a ram actuates multiple dies at the same time. That is, the majority of
“operational characteristics™ of the multiple press drive assembly 160 as well as each
press unit 124, 128, 12C, 12D are reduced relative to known cooversion systems. As
used berein, the “operational characteristics” include the weight and physical
characteristics (e.g. length, height, width, cross-sectional area, volume, ete.) of the
elements, as well as, the loads, deflection, tipping moments, and stresses, applied
thereto. Further, “reduced operational characteristics™ means that the majority of
operational characteristios are smaller, Hghter, or “less than™ the operational

characteristics of, or experienced by, a traditional ram press 200, Because the various

PCT/US2014/028626
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elements have reduced operational characieristics, the conversion system 1} itself has
reduced operational characteristics. ’

1t is noted that, in one embodiment, the reduced operational characteristics of
the conversion system 10 and the various elements are significant features of the
disclosed concept which solve selected problems stated above. It is, however, noted
that aspects of the disclosed concept may be used in other embodiments and, as such,
unless a claim recites operational characteristics, then the operational characteristics
are not a significant featore of the disclosed concept.

For example, in an exemplary embodiment, the multiple press drive assembly
160 provides between about 70 tons (140,000 1bs.) and 80 tons {160,000 Ibs.) of force
or shout 75 tons (150,000 1bs.) of force. In another exemplary embodiment, the
multiple press drive assembly 160 provides between about 50 tons (100,000 ths.) and
69 tons (138,000 {bs) of force or about 60 tons {120,000 1bs.) of force. Thus, this
operational characteristic of the multiple press drive assembly 160, fe. the load
provided, is reduced relative to a ram press 200 which, as noted above, typically
provides & load of about 250,000 Ibs,

Purther, in this configoration, the elements of the linkage assembly 90 are
subjected to Jower loads and may be made from smaller components, For example,
guide pins 96 have a diameter between about 1.0 o 5.0 inches, or between about 2.0
and 3.0 inches, or gbout 2.5 inches compared to the 10.5 inch diameter of a vam press
guide pins, discussed above,

When the can end conversion system 10 is configured as described above, the
drive assembly 160 and crankshaft assembly 50 ave disposed below the first and
second tooling assemblies 130, 140, In this configuration, the drive assembly 160 and
crankshaft assembly 50 cannot drip lubricants or other Hiquids into the lanes 20 and
contaminate the can end shell 17 being formed., Moreover, in the disclosed
contiguration, the conversion system 10 is substantially smaller than a ram press, As
shown in Figures 15A-15C, an exemplary 3-out conversion system 10 is compared to
a 3-out ram press 200 (relevant dimensions, of the exemplary embediment, are shown
on Figures 15A-15C), As shown, the conversion system 10 bas a volume that is about
50% the volume of a ram press 200, and a height that is about 50% the height of a ram
press 200, More specifically, and as shown in Figures 15A-15C, the conversion
system 10, or 107, {all elements inclusive in the phrase “the housing assembly 30 and

number of press units 124, 128, 12C, 12D7) has height of between about 60 inches
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and 100 inches, or about 81.0 inches, a length of between about 120 inches and 160
inches, or about 144.0 inches, and a width of between about 60 inches and 90 inches,
ar about 74.1 inches, Thus, the volume of the conversion system 10, i.e. the housing
assembly 30 and number of press units 12A, 12B, 12C, 12D, is between about 200 {3
and 800 £t.2, or about 300 f1.° These operational characteristics of the conversion
system 10 are reduced relative to a ram press 200 which typically bas a length of »
about 120.0 inches, a height of about 154.6 inches, a width of about 108.1 inches and
a volume of about 1,160.5 .7,

It is further noted that the mounting plate 36 dimension generally
perpendicutar to the associated lane 20 determines bow close the various end lanes
204, 20B, 20C are disposed to each other. In another exemplary embodiment, the
size of cach press unit 12 is further reduced by providing mounting plates 36° with
staggered edges. That is, as show in in Figure 16, which shows a 4-out conversion
press 10, the mounting plates 36” edges are not substantially straight. Rather, the
mounting plates 36" include offsets 39 structured to allow the mounting plates 367 to
nest and position the end lanes 204, 208, 20C closer to each other,

Further the lane dies of the conversion system 10 weigh about 30% less than
the 1,100 lbs. lane dis (not shown) of the ram press 200, That is, the conversion
system 10 fiest lane dies 131 have a total weight of between about 430 and 350 fbs,,
or, about 480 ths. In alternate terminology, because of the reduction in foads, the
conversion system 10 utilizes first lane dies 131 that welgh about 30% less than the
first fane dies of & ram press 200, For example, a ram press 200 is structured to.move
a die having a maximam weight of about 1150 {bs. and upper dies generally bave a
weight near the maximum allowable weight. A single first lane die 131 of the
conversion system 10 weighs between about 80 Ibs. and 160 Ibs., or between about
100 ibs. and 140 ths., or about 120 Ihs, Thus, a 3~out conversion system 10, with a
tab lane 20D, has first fane dies 131 that collectively weigh between about 320 Jbs.
and 640 1bs., or between about 400 1bs, and 560 ths,, or about 480 1bs. (4 X first lane
dic weight.) total, Stated alternutely, the collective weight of the first lane dies 131 is
between about 320 Ths. and 640 Jbs,, or between about 400 Ths. and 560 tbs,, or about
480 Ybs. ¥t is understood that the collective die weight depends upon the number of
tanes 20 and that a four-out conversion press would have a greater weight (generally 3

X first tane die weight) This is the mass that is moved by the multiple press drive

PCT/US2014/028626
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assembly 160 and which caases much of the tipping moments. Further, the second

lage dies 141 have a substantially similar weight.

about 15 tons per module. This, in an exemplary 3-out conversion system 10 using
modular press units 12, the tooling load, and the load the motor is structured to
provide, is about 60 tons (120,000 tbs.), Further, because of the reduced foads, the
iterference of the end lane kiss blocks 1384, 1388, 138C, 148A, 1488, 148C is
about 80% less than the interference experienced by kiss blocks of a ram press 200,
That is, the kiss blocks of a ram press 200 have a kiss block deflection of between
about 0,009 and 0.011, or about 0.010 inch while a conversion system 10 has a kigs
block deflection of between about 0.001 and 0.004, or abost 0.002 inch in each press
unit 12, As noted above, the less deflection in the end lane kiss blocks 1384, 1388,
138C, 1484, 1488, 148C the less the “snap through.” That is, with the reduction in
the deflection, there is reduction in vibration and, therefore, a reduction in wear and
tear. Thus, these operational characteristics of the end lane kiss blocks 138A, 1388,
1380, 148A, 1488, 148C are reduced relative to aram press 200,

As shown in Figure 8, in an exemplary embodiment, the kiss block pre-load is
applied by a wedge assenbly 500, As shown, the wedge assembly 300 includes two
wedge members 302, 504, The wedge members 502, 504, in an exem plary
embodiment, include bodies that have a cross-sectional avea generally equal to the
cross-sectional area of the associated first tooling assembly planar support member
129, Further, in an exemplary embodiment, each wedge member 502, 504 has a body
306, 508 having a taper that is substantially similar to the other wedge member 502,
304. At least one wedge member 502, 504 is movably coupled to the first tooling
assembly planar support member 129 and disposed between the fivst tooling asscmbly
planar support member 129 and the frst die shoe 132, At least one wedge member
502, 504 includes a selectably adjustable coupling 512 disposed at the thicker end of
the wedge member body 506, 508. Each wedge member 502, 504 is movable coupled
to the first tooling assembly planar support member 129 by the adjustable coupling
512,

As shown, the wedge members 502, 504 are disposed with the narrow end of
one wedge member 302, 504 disposed adjacent the thick end of the other wedge
mermber 502, S04, in this configuration, the adjustable couplings 512 are used to

&

advance or withdraw the wedge members 502, 504 relative to each other, When the
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wedge members 302, 504 are advanced toward cach other, the overall thickness of the
wedge assembly 500 increases and increases the deflection of the associated end lane
kiss blocks 1384, 138B, 138C, 1484, 1488, 148C when the first tooling assembly
130 is in the second position.

Further, the modular conversion system 10 allows for about an 50% reduction
in tipping loads. That s, the tipping loads in a unit 12 are about 50% less than the
tipping loads disclosed in appendix A for a ram press 200, As discussed in Appendix
A, the tipping leads can be determined based upon the loads at the tooling stations and
the tocation relative to a selected origin,

In an alternate embodiment, not shown, the drive assembly 40 is coupled to a
cam shaft {not shown) rather than a crankshaft 52. In this embodiment, the drive rods
extend vertically above the cam shaft and are coapled to the second tooling assembly
140, The second tooling assembly 140 is movable coupled to fixed, substantially
vertical goide ping (not shown). As the drive rods move over the cam surface, the
second tooling assembly 144 is fifted toward the first tooling assembly 130, Ina
further alternate embodiment, the second tooling components 144 are movably
disposed in the secoud tooling assembly 140 and stroctured to move independently
and substantially vertically. For example, each second tooling component 144 may be
disposed on substantially vertical guide pins (not shown). In this embodiment, there
is a drive rod {not shown) for each second tooling component 144 and the cams (not
shown) acting upon each drive rod s offset from the other cams. In this
configuration, cach tool station 130 is actuated at a slightly different time (the
actuation periods may overlap). Thas, the total force required (o rotate the camshaft is
reduced when compared to a crankshaft or cam shaft that must actuate all tool stationg
150 at once.

While specific embodiments of the invention have been described in detail, it
will be appreciated by those skilled in the art that various modifications and
alternatives to those details could be developed in light of the overall teachings of the
disclosure. Accordingly, the particular arrangements disclosed are meant to be

fllustrative only and not Hmiting as to the scope of invention which is to be given the

tull breadth of the claims appended and any and all equivalents thereof.
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[STOLLE MACHINERY ' , 2/28/2014]
MINSTER
PRESS LOADING
3-0UT WITH 2.75" PROGRESSION
1 3/8" STROKE SYSTEM H
* LOADS PER STA {LANE DIE)
{ibs.)
AST  |BUBBLE FORM 5400
ZND[FIRST RIVET FORM 6,700
3RD |SECOND RIVET FORM 5800
ATH |SCORE AND BEAD 1,600
5TH  |PANEL FORM 1 500
6TH  |STAKE 7300
7IH  LETIERING , 1 560
gTH~ |TAR EAR WIPEDOWN & COIN 3,800
T8TH |
167TH
TOTAL (PER LANE) ' 28,000]
3 LANE TOTAL 84,000
4 STOP BLOCKS @ 24,000
6000 (Ibs. Per Block)
0 STOP BLOCKS @ ¢
4000 {lbs. Per Block)
TAB DIE LOAD 22,000
| 130,000 1bs, j
T 85 tons |

APPENDIN A
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ISTOLLE MACHINERY ' , 212812014

CENTER OF LANE LOADING CALCULATED FROM STAKE STATION OF CENTER LANE

LOAD ARM ARM MOMENT MOMENT

X Y M){ Ms{
({hs.) {im) - (in) (in-lbs} {in-bs)
ist 5,400 -3.2568 | ~14.584 -17582 -78,808
2nd 8,700 | -3.258 | -11.844 ~21815 -79,3585
3rd 5,000 -3.258 -5.084 -18210 53,6585
4th 1,800 -3.256 -6.344 ~G186 -12,054
Sth | 1,500 3256 | -3.594 4884 -5,391
&th 1,300 -3.258 0,844 -4233 -1,097
7th 1,500 3,258 4,656 ~-4884 5,084
8th 3,800 3,258 7.408 ~12373 28,143
9th Q B 0 0 : 0
10th 0 Q 0 0
TOTALS 28,000 : ~21168 185,232
CENTER OF LANE LOADING
b -81,168 - 28,000 = ] -3.256 | in.

Y 186232 -+ 28000 = [TBEE ] i
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ISTOLLE MACHINERY T ' 2/28/2014]

CENTER O? LANE LOADING CALCULATED FROM STAKE STATION OF CENTER LANE

LOAD ARM ARM  MOMENT MOMENT
X Y My M.y
{ibs.) {in} {in}) {in-ibg}  {in-ibs)
1st 5400 - o -13.75 0 -74 250
Znd 8,700 G AT 0 -73,700
3rd , 5,800 0 -B8.25 { -48 675
4th _ 1,900 Q -5.8 {0 ~10,450
Sthy ‘ 1,500 0 -2.75 0 4,125
&th 1,300 0 0 0 0
7th 4,500 0 5.5 g 8,250
8th 3,800 0 B.25 0 31,350
9th o ] 0 0 0
10th 0 0 0 ¢
TOTALS 28,000 0 171,600

CENTER OF LANE LOADING

X 0 ~~ 28,000 = in.
Y 171,800 e 28000 = in.
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STOLLE MACHINERY b

CENTER OF LANE LOADING CALCULATED FROM STAKE STATION OF CENTER LANE

LOAD ARM ARM MOMENT  MOMENT
B X Y M My
{ibs.) {in} (in) {in-hs) {in-lbs)
1st 5,400 3.256 15858 | 17582 -34 542
2nd 8,700 3.258 -12.808 21815 -806,470
3red 5,800 3,256 -10.158 16210 ~58 820
4th 1,800 3,256 -7.408 g186 | 14,071
5th 1,500 3.256 | -4.658 43884 5,884
Gth 1,300 i 3.256 (.844 4233 1,097
7th 1,500 3.266 3.594 4884 5,391
&ih 3,800 3.258 6.344 12373 24,107
9th - 0 0 0 0
10th 0 , { 0 0
TOTALS 28,000 81168 ~221,393

CENTER OF LANE LOADING
X 91,168 28,000 = [7TTEEEETTTT

Y -221,383 e 28000 = | -71.907 | in
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[STOLLE MACHINERY O Bl |

CENTER OF DIE LOADING CALCULATED FROM THE CENTER LINE OF
TAB STOCK AND THE CENTER LANE

LOAD ARM ARM MOMENT  MOMENT
X Y My My
- {ibs.) {in) () _{in-lbs) {in-1bs)
LANE A 28,000 -3.258 6,97 -81,168 -185,232
LANEB 28,000 0.0040 8,13 ' 0 =171,600
LANE C 28,000 3266 1 -7.91 91,168 -221,383
TAB BIE 22,000 187 {0 -387 400 Q
STOP1 8,000 A28 6.94 103,200 55,520
STOP 2 8,600 11.2 6.94 88,600 55,620
STOP 3 ‘ ' G.25 -4 37 0 0
&T0rP 4 4,000 9.023 -14.8 36,082 - ~58,200
STOP 5 4,000 -11.3 -13.9 -45200 1 55600
STOP 6 ~7,042 -3.55 T ¢ 0
TOTALS 36,000 360,108 | -591.085

CENTER OF TOTAL DIE LOADING

X -380,108 5, 130,000 = ~3,001 in.
Y -591,085 - 130,000 = -4,554 .
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|STOLLE MACHINERY b |

TIPPING MOMENT (QALCQLATED FROM PRESS CENTER)

-

STAKE STATION OF CENTER LANE FROM PRESS CENTER

A=
Y =

2.28

N

4.37

in.

CENTER OF TOTAL DIE LOADING FROM STAKE STATION

X =
Yo

3,601

4,684

in.
in.

COORDINATES OF TOTAL LOAD FROM PRESS CENTER

X = 0,741 in.
Y = 0,184 in.
DIE TIPPING MOMENT
R-L{O = -82,.408!  in-bs OR
F-B{Y) st ~23.885]  inbs OR

46

A2

in-tons.
in~fons,
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What is Claimed is:
1. . Acanend conversion system {10) comprising:

a housing assembly (30);

a drive assembly (160) including a motor (162);

a phurality of press units {12), each press unit (12) including a number of
clongated sets of lanes (20), a drive assembly (160}, a number of crankshafts (52}, and
a number of associated first tooling assembtlies (130) and second tooling assemblies
(140);

said drive assembly motor (162) operatively coupled to each crankshaft (52};

each crankshafl (52) operatively coupled to an associated first tooling
assembly (130)% '

each first tooling assembly (130 movably coupled to said housing assembly
{(30)

each second tooling assembly (140) coupled to said housing assembly (30);

wherein rotation of each crankshaft (52) moves an associated first tooling
assembly (130) between a first position, wherein the first fooling assembly (130} is
spaced from the associated second tooling assembly (140), and a second position,
wherein the first tooling assembly (130) is adjacent the associated second tooling
assembly (1403

wherein a number of said press units (12) have reduced operational

characteristics,

2. The can end conversion system (16) of Claim 1 wherein the load
applied by each said erankshaft (52) as said first tooling assembly (138} moves into

said second position is between about 5 tons and 25 fons.

3. The can end conversion system (10} of Claim 2 wherein the load
applied by each said crankshaft (52) as said first tooling assembly (130) moves into

said second position is about 15 tons.

4, The can end conversion svstem (10) of Claim 1 wherein:
said housing assembly (30) and said number of press units (12) occupy a
volume;

said operational volume is between abeout 200 £.° and 800 .3,
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5. The can end conversion system (10) of Claim 4 wherein said volume is
about 500 ft.%,
6. The canend conversion svstem (10) of Claim 4 wherein said housing

~assembly (30) and said number of press units (12) have a height of between about

hetween sbout 60} inches and 100 inches.

7. The can end conversion system (10) of Claim 6 wherein said housing

assembly (30) and said number of press units (12) have a height of about 81.0 inches.

8. The can end conversion system (10) of Claim 4 wherein said housing
assembly (30) and said number of press units (12) have a width of between about

between about 60 inches and 90 inches.

9, The can end conversion system (16) of Claim 8 wherein said housing

assembly (30} and said number of press units (12) have a width of about 74.1 inches.

10, The can end conversion system (10} of Claim 1 wherein:

at least one of said first fooling assembly (130} and said second tooling
assembly (140} includes a number of kiss blocks (138, 148);

each said kiss block {138, 148) subjected to a compressive force as said first
tooling assembly (130) moves info said second position;

wherein said compressive force causes each said kiss block (13§, 148) to
deflect; and

said kiss block {138, 148) deflection is between about 0,001 and 0,004 inch.

11, The can end conversion system (10} of Claim 10 wherein said kiss

block {138, 148) deflection is about 8.002 inch.

12. The can end conversion system (10) of Claim 1 wherein
said plurality of press units (12) include three end press units (12A-12C) and

one tab press unit {12D); and
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said drive assembly motor (162) provides a load of between about 70 and 80

tons.

13, The can end conversion system (10) of Claim 14 wherein said drive

assembly motor {162) provides a load of about 60 tons.

14.-  The can end conversion system (10) of Claim 1 wherein:
gach crankshaft’s (52) orientation is offset from the other crankshafts;
wherein each saild press unit (12) moves the associated said first tooling

assembly (13) into said second position offset in time from the other press units (12).

15, The can end conversion system (10) of Claim 14 wherein:

said plurality of press units (12) include three end press units (12A-12C) and
one tab press unit (12D); '

wherein no two press unit first tooling assemblies (130) are in the second

position at the same time,

16, The can end conversion system {10} of Claim 15 wherein each press
unit crankshafi’s (82) orientation is offset by about 10 degrees from an adjacent press

unit crankshaft's orientation.

17, The can end conversion system (10) of Claim 15 wherein:
each said first tooling assembly (130} including a first die {131); and

said first dies (131) collectively weighing between about 430 and 550 Ibs.

18, The can end conversion system (10) of Claim 17 wherein said first dies

{131) collectively weighing about 480 Ibs.
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