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[57] ABSTRACT

A conveyor belt and drive structure are disclosed for use
with a conversion press in which an upper level of an endless
conveyor belt is positioned between upper and lower tooling
in the press. The conveyor belt includes a plurality of
transversely and longitudinally spaced shell-receiving car-
rier apertures. The shell-receiving apertures are arranged in
longitudinally oriented offset lanes lengthwise of the belt for
receiving and conveying shells between the tooling of the
press. The conveyor belt is driven in stepped fashion by a
drive drum having a plurality of circumferentially spaced
outwardly extending pins and the conveyor belt is provided
with pin receiving holes for engagement by the drive pins.
The pin receiving holes are arranged in lanes parallel to the
lanes of carrier apertures, either outside of or between those
lanes, and the drive holes are spaced from each other a
distance at least twice the longitudinal spacing between
adjacent carrier apertures. This provides an optimum num-
ber of drive holes and places them in the approximate center
of regions of the belt where the drive holes are surrounded
by the greatest possible width of material.

54 Claims, 6 Drawing Sheets
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BELT AND DRIVE FOR CONVERSION
PRESS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

RELATED APPLICATION

Thus application is a continuation of application Ser. No.
561.966 filed Jul. 26, [1900] /990, and now abandoned.

BACKGROUND OF THE INVENTION

This invention relates to a mechanical press used to
convert shells into ends for self-opening cans and the like
and, more particularly, to a belt and belt drive for conveying
the shells through such a conversion press.

Soft drinks. beer, juices and the like, are typically pack-
aged in cans formed from aluminum or coated steel. The can
body is manufactured by several known methods to include
sidewalls, a bottom, a top neck to which an end is attached
after the body is filled. The upper end or top, which may
include means by which the can is later opened, is of course
manufactured separately. These so-called self-opening or
“pop top” ends are made from a shell (the principal com-
ponent of the end) which is subsequently converted to an end
by appropriate scoring and attachment of a tab by known
integral riveting techniques in another press.

U.S. Pat. No. 4.568.230, assigned to the assignee of this
application, discloses a typical conversion press for scoring
shells and attaching tabs thereto. This press includes a
conveyor belt which extends from one side of the press to
the other through in-line conversion tooling. Cooperating
with the conveyor are upstacker and downstacker mecha-
nisms located on either side of the slide, to supply shells to
and remove shells from the conveyor belt. In some appli-
cations upstackers may not be used. rather the ends may be
discharged from the end of the conveyor belt. The shells are
received in circular apertures in the conveyor belt, which is
moved stepwise through the press in synchronism with the
opening and closing of the tooling.

As shown in FIGS. 3, 6 and 10 of U.S. Pat. No. 4.568.230.,
a strip for forming tabs to be attached to the shells is
conveyed across the path of the shells in the conveyor belkt.
The tab strip is conveyed through the press in a generally
front to rear direction and tabs are formed in the tab strip as
it is conveyed through tab forming stations within the press,
while the shells are conveyed simultaneously to successive
tooling stations where various forming and scoring opera-
tions are performed. The tab strip and shells meet at a tab
attachment station where the completed tabs are transferred
from the tab strip to the shells to form completed can ends.

In commercial versions of conversion presses of the type
shown in said U.S. Patent a stainless steel conveyor belt has
been used. and has been provided with a plurality of
rectangular sprocket holes extending in a longitudinal direc-
tion along either edge of the conveyor belt. In presses for
conversion of beer/beverage can ends, three lanes of shell-
receiving apertures or pockets are provided, with the pockets
in each lane offset lengthwise of the belt from those pockets
in the adjacent lane. This spatial relationship is dictated by
the geometry of the several lanes of tooling in the press. it
being understood that the center-to-center distance along
each lane between the pockets is the same, and equals the
distance the conveyor belt must advance between successive
closures of the tooling, to locate the shells concentrically

10

15

20

25

30

35

45

S0

35

65

2

between the successive tooling stations. In presses for con-
version of larger ends, as for food cans, there may be only

two lanes, with the pockets alternating lengthwise of the
conveyor belt, and the incremental movement of the belt will

be correspondingly greater.

A drive drum supporting the conveyor belt at one end
thereof has been provided with a plurality of generally
rectangular sprocket teeth for engaging in like shaped
sprocket holes formed along the edges of the belt, thereby to
provide positive engagement between the drive drum and
the belt for accurately displacing the shells in their inter-
mittent movement through the press. In a typical such
conveyor belt arrangement (for beer/beverage can ends), the
belt is 10 inches wide, and sprocket teeth have a 0.5 inch
(1.27 cm) on center spacing and the shell receiving apertures
or pockets have a 3 inch (7.62 cm) on center spacing in the
longitudinal direction such that approximately six sprocket
tecth are provided for every two shell receiving apertures on
the conveyor belt.

Conversion presses of this type will have design speeds in
the order of 400 to 600 strokes/minute, sometimes even
higher. The power for the conveyor drive is usually derived
via a power take-off mechanism from the main press drive,
wherein one revolution of the main drive is translated into a
single stroke of the press tooling. This mechanism is com-
monly called an “intermitter.” To avoid interference between
conveyor belt motion and the closing-opening action of the
tooling, indexing (incremental advancing) of the conveyor
belt is generally confined to about 210 degrees of crankshaft

rotation, leaving a dwell of 150 degrees in the conveyor
drive, divided around bottom dead center of crank rotation.

In a typical beer/beverage conversion press with center-to-
center belt aperture spacing of 3 inches (76.2 mm.), this of
course equals the length of the indexing motion of the
conveyor belt. Thus, at a press speed of 600 rev./min. the
complete indexing motion must occur in approximately .06
seconds.

A similar conversion press for manufacturing ends for
food cans presents the same situation on a somewhat dif-
ferent scale. The shells have a center-to-center spacing in the
order of 3.5 inches (as mentioned), thus the belt indexing
mechanism is set to increment that distance. A press with
this arrangement typically has a design operating speed in
the order of 450 rev./min.

It follows that the forces required to accelerate and
decelerate the conveyor system are substantial, and there is
considerable stress in the belt at the edges of sprocket holes,
at a time when the belt is flexing as it wraps around the drive
cylinder.

As a result of these forces being transmitted from the
sprocket teeth on the drive drum to the edges of the
rectangular sprocket holes in the conveyor belt, these con-
veyor belts have been subject to stress failures, e.g. cracking
occurring at the location of the sprocket holes. When such a
failure occurs in a conveyor belt, the press must stop, the belt
is cut and removed from the press, then a new belt installed
and then welded (in the case of the steel belt) into an endless
loop, and the belt drive tightened.

Thus. there is a need for a conveyor belt design for use
with a conversion press in which the stresses applied at the
drive holes on the belt are minimized. There is also a need
for a conveyor belt design in which the drive pins or teeth
on the drive drum cooperate with a portion of the conveyor
belt which has a high resistance to stress failures, such that
the useful life of the conveyor belt is lengthened.

SUMMARY OF THE INVENTION

The present invention provides a conveyor belt and con-
veyor drive system for use with a conversion press as
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generally described above, in which an upper level of an
endless conveyor belt is positioned between upper and lower
tooling in the press, and has a plurality of transversely and
longitudinally spaced shell-receiving carrier apertures or
pockets which carry shells from station to station of the
tooling, stopping progressively between the sequence of
tooling stations. |

In a preferred embodiment of the invention, an intermit-
tently rotated drive drum is provided having a plurality of
circumferentially spaced radially extending pins. The con-
veyor belt is preferably provided with two or more columns
or lanes of staggered shell-receiving apertures extending
along the length of the belt and two or more columns or lanes
of drive pin receiving holes are provided. These holes are
strategically located such that they are in areas of the belt
where the holes are surrounded with a substantial width of
the belt material. Furthermore, these drive pin holes are
located so no two of them lie on a line transverse of the belt,
and only a minimum number of such holes are provided to
assure the needed force transmission and to have a continu-
ous engagement of at least two pins on the drive drum with
one hole in each side of the conveyor belt.

The center-to-center spacing between adjacent holes of
each column of pin-receiving drive holes in the conveyor
belt is at least as great as the center-to-center spacing
between adjacent ones of the carrier apertures in the longi-
tudinal direction of the conveyor belt, and preferably these
holes are spaced at least twice the center-to-center distance
between adjacent carrier apertures.

The lanes of carrier apertures in the belt have their centers
staggered cross-wise of the belt, in accordance with the
station placement of the tooling. The drive holes, arranged
in two columns or rows in the conveyor belt, are likewise
staggered relative to one another such that these holes are
aligned with each other along an oblique line, i.e. a line
which extends across the belt at an angle to a transverse line
(extending at 90 degrees to the longitudinal center line and
path of motion). This locates the centers of the apertures
along a line having the same oblique angle to a normal line
transverse of the belt, and the drive holes are thus strategi-
cally located in areas where there is a maximum of material
around them. This minimizes the creation of higher stress
points in the belt, particularly adjacent the drive holes.

The pins on the drive drum are located in first and second
circumferentially oriented rows, spaced from each other
along the rotational axis of the drum a distance equal to the
spacing between the columns of drive holes on the conveyor
belt. The pins in the first row are angularly displaced about
the circumference of the drive drum relative to the pins in
the second row such that the pins in the first and second rows
are aligned transversely across the face of the drive drum at
an oblique angle relative to the rotational axis of the drum,
matching the array of the drive holes. Each of the circum-
ferential rows of pins preferably includes a maximum of
four pins. angularly displaced by 90° around the drum
circumference. Further, each of the pins in the first row is
angularly displaced from corresponding pins in the second
row by a helix angle of less than 45°, preferably a helix angle
in the order of 15°.

The end of the conveyor belt opposite from the drive drum
wraps around a follower drum which is supported for free
rotation with movement of the belt. The follower drum
includes a central circumferential belt support surface and
drum end caps forming a radially extending edge along
either end of the follower drum for positioning the conveyor
belt on the drum support surface.

10

15

20

25

30

35

45

50

55

65

4

Accordingly, the principal object of the invention is to
provide a belt conveyor drive system for a can end conver-
sion press, or the like, which will have an extended life so
as to minimize press down time to replace a damaged
conveyor belt; to provide such a system which is particularly
directed to an improved arrangement using a thin flexible
metal conveyor belt which is formed of an endless loop of
stainless steel or the like, and in which drive holes are
strategically placed in the belt at regions where there 1s the
greatest possible width of material surrounding such drive
holes; to provide such a system wherein the number of such
drive holes and their location relative to each other and to the
carrying apertures through the belt is optimized to achieve
accurate high speed indexing typc drive of the belt while
mmlrmmng potential stress points in the belt, particularly as
it flexes in turning around the drive and idler drums which
define its path of motion.

Other objects and advantages of the invention will be
apparent from the following description, the accompanying
drawings and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a front overall view of a press using the conveyor
belt and drive system of the present invention;

FIG. 2 is a plan view of a section of the conveyor belt of
the present invention;

FIG. 3 is a section view taken longitudinally of the drive
drum;

FIG. 4 is a side view of the drive drum with the supporting
drive shaft in cross-section and a portion of the belt shown
in phantom;

FIG. 5 is a cross-section view taken longitudinally of the
follower drum and its supporting structure, with the support
shaft shown in elevation; and

FIG. 6 is a plan view similar to FIG. 2, showing another
configuration of conveyor belt and drive holes, in accor-
dance with the invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The outline and lay-out of a typical press in which the
conveyor belt and drive system of the present invention may
be used is shown in FIG. 1 and may be a typical 125 ton
single acting press such as the Minster ECH-H44-QL. Press,
manufactured by Minster Machine Company of Minster,
Oh. The press includes a bed 10, uprights 12 and a crown 14
supported on the uprights 12. An upper tooling set, indicated
by the general reference numeral 16, is mounted on a press
slide 20 which is supported from the crown 14 for recipro-
cating movement toward and away from a lower tooling set.
indicated by the general reference numeral 18, supported on
the bed 10. A motor 22 is supported on the top of the crown
14 for driving the slide 20 in its reciprocating motion
through a crank 24 in a well known manner substantially as
disclosed in commonly assigned U.S. Pat. No. 4,568,230,

the disclosure of which is incorporated herein by reference.

The press further includes a conveyor belt 26 which is
preferably formed as an endless belt of relatively flexible
material such as thin stainless steel. The conveyor belt 26 1s
driven by a drive drum 28 located on one side of the press
and is supported at an opposite end of the belt 26 by an idler
or follower drum 30. The drive drum 28 is connected to the
crank 24 through a standard intermittent drive mechanism
(not shown) such that belt 26 is intermittently advanced in
steps synchronized with the movement of the slide 20, in a
manner such as that disclosed in U.S. Pat. No. 4,568.230.
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As seen in FIG. 2. the belt 26 is provided with a plurality
of substantially circular apertures or pockets 32 for receiving
and carrying shells through the press. The apertures 32 are
of such a diameter that the lip portion of a shell located
therein overhangs the edge defining the aperture opening.
The apertures 32 are arranged along the belt in longitudi-
nally extending lanes (for example three lanes are shown in
FIG. 2), designated as I, II and IIL

As belt 26 is intermittently advanced through the press.
shells are 1oaded onto the conveyor belt 26 by a downstacker
indicated by reference numeral 34 and the converted ends
may be removed from the conveyor belt 26 by an upstacker
indicated by reference numeral 36 at an opposite side of the
press. Optionally, the upstacker may be eliminated, and the
ends dropped off the end of belt 26 onto a conveyor or the
like as the belt passes around drive drum 28. The down-
stacker 34 and upstacker 36 may be similar in structure and

operation to the loading and unloading mechanisms shown
in FIGS. 13 through 18 of U.S. Pat. No. 4,568.230.

The upper and lower tooling 16, 18 are provided for
forming and scoring the shells and attaching tabs to the
shells as they pass between the bed 10 and slide 20 of the
press. In addition, tooling is usually provided within the
press for forming tabs for attachment to the shells from a
strip of stock material passing in a front to rear direction
through the press, transverse to the longitudinal direction of
the conveyor belt 26. A full description of the necessary
tooling for forming the scoring on the shells, and for
producing and attaching the tabs to the shells, may be found
in the above referenced U.S. Pat. No. 4,568.230. It should be
noted that although the tooling disclosed therein is designed
to operate on only two longitudinally extending lanes of
shells carried by the conveyor belt (as is the embodiment
later described herein), the provision of additional tooling to
operate in cooperation with a conveyor belt having more
than two lanes of shell apertures, as described further below,
is within the present level of skill of the artisan in the can end
making art. and in reality depends on the capacity of the
press, the size of the ends to be converted, and the opening
tab application.

Referring to FIG. 2 in which a section of a three lane belt
is shown in plan view, it can be seen that the apertures 32 are
arranged in regularly spaced relationship within lanes des-
ignated L, IT and II1. and the lanes are regularly spaced from
each other in the transverse direction of the belt 26. The

center-to-center spacing of apertures along the lanes equals
the center-to-center distance of the progressive tooling

stations, thus one increment of belt motion moves a shell
from one tooling station to the next in a stepping motion.

The center-to-center spacing of the lanes is selected to
correspond to the indexing motion of the tab tooling, so the
strip of tabs can stop, properly aligned, over a shell in each
lane at the tab transfer/stake stations (see FIGS. 6, 10 and 11
in U.S. Pat. No. 4,568.230). As a result, apertures 32 are
aligned with each other in a direction transverse to the
longitudinal direction of the lanes I, IT and I, and path of
motion of the belt 26 such that the apertures 32 define
oblique rows, designated A, B. C, D, across the width of the
belt 26. Further, the lanes of apertures 32 are staggered
relative to each other in the longitudinal direction of the belt
such that the aperture rows A, B, C, etc. are aligned at an
oblique angle relative to a normal line transverse to the belt
center line and. in the embodiment illustrated in FIG. 2, that
oblique angle is approximately 17°.

As will be apparent. the longitudinal location of apertures
32 is selected in accordance with the station placement of the
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tooling. and is such that a tab strip may be conveyed
transversely over the belt 26 at the transfer/stake stations,
and each incremental advancement of the belt 26 will
position an entire one of therows A, B, C. . . . in overlapping
relationship with the tab strip, whereby tabs carried by the
strip may be simultancously attached to the shells positioned
in one row.

The conveyor belt 26 of the above-described embodiment
further includes circular drive holes 40 extending in first and
second longitudinal lanes. One lane of holes 40 is located
equidistant from each of carrier aperture lanes I and Il and
the other lane of holes 40 is located equidistant from each of
carrier aperture lanes II and II The drive holes 40 are
uniformly spaced apart and are spaced apart a distance at
least as great as the center-to-center distance between adja-
cent carrier apertures 32. Preferably the drive holes 40 as
shown are spaced apart a distance equal to twice the distance
between the centers of adjacent carrier apertures 32 in the
longitudinal direction. In addition, the lanes of holes 40 are
staggered relative to each other in a manner similar to that
of the lanes of carrier apertures 32, such that the holes 40 are
aligned with each other at an oblique angle to a line normal
to the longitudinal axis or centerline of conveyor belt 26, at
an angle parallel to that of the rows A, B, C . .. of carrier
apertures 32.

By so locating drive holes 40 between the placement of
apertures 32, the holes 40 are strategically positioned in
regions where an optimum area of belt material surrounds

each hole 40 to minimize the creation of higher stress points
in the belt 26. The stress in the belt 26 is further minimized
by positioning the holes 40 along oblique lines so no two
holes 40 lie on a normal line transverse of the belt 26, thus
avoiding propagation of stresses directly across the belt
between holes 40 as the belt 26 flexes transversely as it
passes around the drive and idler drums.

FIG. 6 illustrates a second embodiment of the belt of the
present invention in which a conveyor belt 26' includes two
lanes or lanes of carrier apertures 32', designated I and I,
wherein the apertures 32' are equally spaced along the length
of the belt 26'. It should be noted that the belt 26' is designed
to substantially the same width as the belt 26 of FIG. 2.
however. the apertures 32' are formed with a larger diameter
than the apertures 32, such as may be required to receive
shells to form can ends for food containers.

The lanes of apertures 32' are staggered relative to each

other such that the apertures form oblique rows A. B, C. D,
transverse to the longitudinal center line of the belt 26'. In

this embodiment, the resulf is that rows A, B, C. .. . are
aligned at approximately 13° relative to a line transverse to
the center line of the belt 26', since the apertures are larger,
and their center-to-center spacing along the belt is closer
together.

The belt 26' further includes first and second longitudinal
lanes of uniformly spaced drive holes 40' located between
either longitudinal edge of the belt 26’ and the lanes of

apertures 32'. In the preferred form of this embodiment, the
holes 40'are shown spaced apart a distance in the longitu-
dinal direction substantially equal to twice the spacing
between adjacent apertures 32'. Further, the lanes of holes
40’ are staggered relative to each other an amount equal to

the staggered displacement of the lanes of apertures 32’
whereby the holes 40’ are configured in a manner similar to

the holes 40 of the embodiment of FIG. 2.

As may be seen in FIGS. 3 and 4, the drive drum 28
includes drive pins 42 for engaging within the drive holes

40, 40' of the conveyor belt 26, 26'. The drive pins 42 are
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preferably arranged in first and second circumferential rows
around the drive drum 28 with each row containing four pins

42 spaced at intervals of 90° around the drum 28. The pins
in the first row are angularly displaced about the circumfer-

ence of the drive drum 28 relative to the pins 42 in the
second row such that the pins 42 in the first and second rows

of pins 42 are aligned transversely across the face of the
drive drum 28 at an oblique angle relative to the rotational
axis of the drum 28. In the preferred embodiment, each of
the pins 42 in the first row is angularly displaced from at
least one of the pins 42 in the second row by an angle of less
than 45° and preferably by an angle of 17° for the belt 26 of
the embodiment of FIG. 2 and an angle of 13° for the belt
26' of the embodiment of FIG. 6. Thus, the pins 42 are
positioned about the circumference of the drum 28 in
locations which match the array of drive holes 40, 40' in the
conveyor belts 26, 26'. As may be seen in FIG. 3, drive drum
28 includes an outer rim 44 which contacts and supports the
conveyor belt 26 or 26' and a hub portion 46 which is
connected to a drive shaft 48 by means of a conventional
collet coupling 50. The drive shaft 48 is supported for
rotation by a pair of supports 52 (with appropriate bearings)
located on either side of the drive drum 28 and is connected
through a conventional coupling 56 to output shaft 54 of a
conventional intermittent right-angle drive, such as
described in said U.S. Pat. No. 4,568,230. The drive train
ratio from the press drive through the intermitter, together
with the diameter of the drive drum, are selected such that
one complete revolution of the press crankshaft produces a
predetermined fraction of a revolution of drum 28 which in
turn produces a linear displacement or feed motion of belt 26
or 26' equal to the longitudinal center-to-center spacing of
apertures in the same lane. In the embodiment illustrated in
FIGS. 2. 3 and 4, this results in one-cighth revolution of
drive drum 28 for each crankshaft revolution.

The drum 28 is further provided with clearance apertures
58 formed in the rim 44 wherein the location of the clearance
apertures S8 corresponds to the location of the carrier
apertures 32, 32' as they travel around the drum 28 such that
clearance is provided for shells to extend through the rim 44
of the drum 28 when they are resting in the conveyor belt 26,
26'. In the absence of an upstacker mechanism, converted

shells will remain in the conveyor belts until the belt flexes
downwardly around drive drum 28, at which time clearance

apertures 38 (FIG. 3) accept any portion of shells projecting
through and below belt 26. As shells move around and down
over the end of the conveyor, they are propelled across
appropriate bridging plates (not shown) and onto suitable
take away conveyors.

A follower drum 30 supports the conveyor belt 26, 26' at
the opposite end from the drive drum 28 and, as may be seen
in FIG. §, includes an outer rubber facing 60 for contacting
and supporting the conveyor belt 26, 26' and end caps 62
located on either end of the follower drum 30. The end caps
62 are provided with radially extending sides which are
angled inwardly toward the center of the follower drum 30

in order to facilitate locating the conveyor belt 26, 26' on the
rubber facing 60 of the follower drum 30. The follower drum

30 is supported for rotation by conventional support mem-
bers 64 located on either side of the drum 30 which support
a hub assembly 66 including bearings 68 for rotatably
mounting the drum 30.

By way of specific examples. in the embodiment of FIG.
2. a drive drum having a diameter of approximately 7.7
inches (19.7 ¢m) is provided for driving a 10 inch wide
conveyor belt 26. The conveyor belt 26 is provided with
shell carrier apertures 32 having a diameter of approxi-
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mately 2.28 inches (5.79 cm) and pin-receiving holes 40
having a diameter of approximately 0.38 inch (0.97 cm). The
first and second lanes of drive holes 40 are spaced substan-
tially equidistantly from adjacent pairs of aperture lanes. In
addition. the carrier apertures 32 have an on center spacing
in the longitudinal direction of approximately 3.0 inches
(7.62 cm) and the holes 40 are spaced apart approximately
6.0 inches (15.24 cm). Thus, each drive hole 40 will be
engaged with a respective drive pin 42 for at least two
successive increments of the drive drum 28.

In the embodiment of FI(G. 6, a drive drum having a
diameter of approximately 8.9 inches (22.6 cm) is provided
for driving a 10 inch wide conveyor belt 26'. The conveyor
belt 26' includes carrier apertures 32' having approximately
2.9 1inch (7.37 cm) diameter which are spaced longitudinally
3.5 inches (8.89 cm) center-to-center. The holes 40’ have an
on-center spacing of approximately 7.0 inches (17.8 cm) and
are spaced inwardly from either edge of the belt 26' approxi-
mately 0.7 inch (1.78 cm). Further, the holes 40' have a
diameter of approximately ().38 inch (0.97 cm) to receive the
round (parabolic shaped) nosed pins 42 on the drive drum
28.

The belts 26, 26' of the embodiments depicted in FIGS. 2
and 6 are provided with only a minimum number of drive
holes 40, 40’ necessary for assuring that the needed force is
applied through the drive pins 42 to intermittently accelerate
and decelerate the belt 26, 26'. Further, the diameter of the
drum 28 is selected and the drive pins 42 are positioned such

that there is continuous engagement of at least two pins 42
with a hole 40, 40’ in each side of the conveyor belt 26, 26'.

As is apparent from the above description, the design of
the conveyor belt and drive structure of the present invention
includes drive pin receiving holes which are spaced rela-
tively widely apart such that the number of locations at
which the belt is subjected to stresses resulting from engage-
ment with the drive pins 1s minimized. Further, by providing
holes having a circular shape which located between the
shell carrying apertures, as equidistant from the edges of
such apertures as is possible, the stresses exerted on the belt
by the drive pins are distributed more evenly and over a
larger portion of the belt area than in prior conveyor belt
designs using closely spaced rectangular holes along the belt
edges. Thus, the present conveyor belt and drive structure
reduces the concentration of stresses in the belt, thereby
reducing the likelihood of occurrence of stress failure.

While the forms of apparatus herein described constitutes
preferred embodiments of the invention, it is to be under-
stood that the invention is not limited to these precise forms
of apparatus and that changes may be made therein without

departing from the scope of the invention which is defined
in the appended claims.
What is claimed is:

1. In a press for performing operations on shells for can
ends and the like, said press having a bed and a slide, drive
means connected to said slide to reciprocate said slide
toward and away from said bed, upper and lower tooling
supported on said slide and said bed, respectively, to perform
operations on shells conveyed through said press between
said tooling, an endless conveyor belt having an upper flight
thereof positioned between said upper and lower tooling,
said conveyor belt including means defining a plurality of
transversely and longitudinally spaced shell receiving car-
rier apertures arranged in parallel lanes along said conveyor
belt and means connecting said conveyor belt to said drive
means for intermittent movement thereof, whereby said
conveyor belt may intermittently convey shells between said
tooling;
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the improvement wherein the means for connecting said
belt to said drive means comprises:

a drive drum having a plurality of circumferentially
spaced radially extending drive pins, said drive drum
being positioned for supporting said conveyor belt;

means for intermittently rotating said drum and driving
said belt in synchronism with said drive means; and

means defining at least two lanes of drive holes in said
conveyor belt smaller than said carrier apertures, said
holes being adapted to receive said drive pins as said
drive drum is rotated and wherein the center-to-center
spacing between successive said holes in a longitudinal
direction of said conveyor belt is at least as great as the
center-to-center spacing along said belt between suc-
cessive said carrier apertures, wherein each said hole is
located on a different line extending normal to the
longitudinal center line of said conveyor belt.

2. An apparatus as defined in claim 1 wherein said holes
are positioned in spaced apart parallel lanes extending
longitudinally along said belt and spaced laterally of the belt
from the center lines of the lanes of carrier apertures.

3. An apparatus as defined in claim 2 wherein said lanes
of holes are staggered longitudinally relative to each other
whereby said holes are aligned in rows across said conveyor
belt at an oblique angle to a normal line extending trans-
versely of the longitudinal center line of said conveyor belt.

4. An apparatus as defined in claim 2 wherein said lanes
of carrier apertures are located between said lanes of holes.

5. An apparatus as defined in claim 2 wherein satd lanes
of holes are located between said lanes of carrier apertures.

6. An apparatus as defined in claim § including at least one
lane of carrier apertures extending between said lanes of
holes.

7. An apparatus as defined in claim 1 wherein an outer
longitudinal lane of said carrier apertures is arranged along
each edge of said conveyor belt and said holes are positioned
between said longitudinal lanes of apertures.

8. An apparatus as defined in claim 7 wherein at least two
longitudinal lanes of said holes are located between said
outer lanes of carrier apertures.

9. An apparatus as defined in claim 8 wherein an addi-
tional lane of carrier apertures is arranged in a single inner
longitudinal lane positioned between said lanes of holes.

10. An apparatus as defined in claim 9 wherein said carrier
apertures are aligned in rows extending transversely at an
oblique angle relative to a line extending normal to a
longitudinal edge of said conveyor bellt.

11. An apparatus as defined in claim 1 wherein the
center-to-center spacing between adjacent ones of satd holes
in the longitudinal direction of said conveyor belt is sub-
stantially twice the center-to-center spacing between adja-
cent ones of said carrier apertures along said belt.

12. An apparatus as defined in claim 1 wherein said drive
drum pins are located in first and second circamferentially
oriented rows spaced from each other along the rotational
axis of said drum and said pins in said firstrow are angularly
displaced about the circumference of said drive drum rela-
tive to the pins in said second row such that the pins in said
first and second rows are aligned transversely across the face
of said drive drum at an oblique angle relative to the
rotational axis of said drum.

13. An apparatus as defined in claim 12 wherein each of
said pins in said first row is angularly displaced from at least
one of said pins in said second row by an angle of less than
45°,

14. An apparatus as defined in claim 1 wherein said pins
are spaced from adjacent pins in the same row a circumfer-
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ential distance substantially equal to twice the center-to-
center spacing between adjacent ones of said apertures in the
longitudinal direction.

15. An apparatus as defined in claim 1 wherein said holes

are circular.
16. An apparatus as defined in claim 1 further including

a follower drum having a support surface for supporting said
conveyor belt, and

radially extending end caps for directing said conveyor
belt onto said support surface.

17. In a press for performing operations on shells for can
ends and the like, said press having a bed, a slide, a drive
means for reciprocating said slide toward and away from
said bed, a set of cooperating progressive tooling supported
on said slide and said bed, respectively, to close and open in
performing a succession of operations on shells conveyed
through said press, an endless conveyor belt having an upper
flight thereof positioned between said tooling, a plurality of
transversely and longitudinally spaced shell receiving car-
rier apertures arranged in parallel lanes along said conveyor
belt, said apertures being arranged in oblique alignment
across said belt, and means for driving said conveyor belt 1n
intermittent steps synchronized with said drive means
whereby said conveyor belt moves the shells progressively
through said tooling;

the improvement wherein the means for driving said belt
comprises:

a drive drum having a plurality of circumferentially
spaced radially extending rounded drive pins, said
drive drum being positioned for supporting said con-
veyor belt;

means for intermittently rotating said drum and driving
said belt in synchronism with said drive means; and

means defining at least two lanes of drive holes in said
conveyor belt smaller than said carrier apertures, said
holes being shaped to receive said drive pins as said
drive drum is rotated and wherein the center-to-center
spacing between successive said holes in a longitudinal
direction of said conveyor belt is at least twice as great
as the center-to-center spacing along said belt between
successive said carrier apertures and wherein each said
hole is located on a different line extending normal to
the longitudinal center line of the conveyor belt.

18. In a press for performing operations on shells for can
ends and the like, said press having a bed, a slide, a drive
means for reciprocating said slide toward and away from
said bed., a set of cooperating progressive tooling supported
on said slide and said bed. respectively, to close and open 1n
performing a succession of operations on shells conveyed
through said press, an endless conveyor belt having an upper
level thereof positioned between said tooling, a plurality of
transversely and longitudinally spaced shell receiving car-
rier apertures arranged in parallel lanes along said conveyor
belt. said apertures being arranged in oblique alignment
across said belt thereby defining belt regions generally
between adjacent carrier apertures [and the edges of said
belt] which regions are displaced longitudinally of the belt
from each other so said regions are non-aligned [trans-
versely] normally of said belt, and means for driving said
conveyor belt in intermittent steps synchronized with said
drive means whereby said conveyor belt moves the shells
progressively through said tooling;

the improvement wherein the means for driving said belt

comprises:

a drive drum having a plurality of circumferentially

spaced outwardly extending drive pins, said drive drum
being positioned for supporting said conveyor belt;
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means for intermittently rotating said drum and driving
said belt in synchronism with said drive means; and

means defining at least two lanes of drive holes in said
conveyor belt smaller than said carrier apertures and
shaped to receive said drive pins as said drive drum is
rotated,

said drive holes being substantially centrally located

within said belt regions to surround said drive holes

with the optimum amount of belt material and being
obliquely aligned transversely of said belt.

19. An improved conveyor belt for a container end con-

version press for performing operations on can end shells,

10

the conveyor belt having a plurality of transversely and
longitudinally spaced carrier apertures arranged in
parallel lanes along said conveyor belt, said apertures
also being arranged in oblique alignment across said
belt thereby defining belt regions generally between
adjacent carrier apertures which regions are displaced
longitudinally of the belt from each other so said
regions are non-aligned normally of said belt,

15

20

means defining drive holes in said conveyor belt smaller
than said carrier apertures and shaped to receive drive
pins on an intermittently rotated drive drum, and

said drive holes being substantially centrally located
within said belt regions and surrounded with the opti-
mum amount of belt material.

20. The conveyor belt of claim 19 wherein said holes are
positioned in spaced apart parallel lanes extending longi-
tudinally along said belt and spaced laterally of the belt
from the center lines of the lanes of carrier apertures.

21. The conveyor belt of claim 20 wherein said lanes of
holes are staggered longitudinally relative to each other
whereby said holes are aligned in rows across said conveyor 35
belt at an oblique angle to a normal line extending trans-
versely of the longitudinal center line of said conveyor belt.

22. The conveyor belt of claim 20 wherein said lanes of
carrier apertures are located between said lanes of holes.

23. The conveyor belt of claim 20 wherein said lanes of 40
holes are located between said lanes of carrier apertures.

24. The conveyor belt of claim 23 including at least one
lane of carrier apertures extending between said lanes of
holes.

25. The conveyor belt of claim 19 wherein an outer 45
longitudinal lane of said carrier apertures is arranged along
each edge of said conveyor belt and said holes are posi-
tioned between said longitudinal lanes of apertures.

26. The conveyor belt of claim 25 wherein at least two
longitudinal lanes of said holes are located between said
outer lanes of carrier apertures.

27. The conveyor belt of claim 26 wherein an additional
lane of carrier apertures is arranged in a single inner
longitudinal lane positioned between said lanes of holes.

28. The conveyor belt of claim 27 wherein said carrier
apertures are aligned in rows extending transversely at an
oblique angle relative to a line extending normal to a
longitudinal edge of said conveyor belt.

29. The conveyor belt of claim 19 wherein the center-to-
center spacing between adjacent ones of said holes in the
longitudinal direction of said conveyor belt is substantially
twice the center-to-center spacing between adjacent ones of
said carrier apertures along said belt.

30. The conveyor belt of claim 19 wherein said holes are
circular.

31. An improved conveyor belt for a container end con-
version press for performing operations on can end shells,
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the conveyor belt having a plurality of transversely and
longitudinally spaced carrier apertures arranged in
parallel lanes along said conveyor belt, said apertures
also being arranged in oblique alignment across said
belt thereby defining belt regions generally between
adjacent carrier apertures which regions are displaced
longitudinally of the belt from each other so said

regions are non-aligned normally of said belt,

means defining drive holes in said conveyor belt smaller
than said carrier apertures and shaped to receive drive
pins on an intermittently rotated drive drum, and

said drive holes being substantially centrally located
within said belt regions in a manner to avoid alignment
of said drive holes normally of said belt.

32. The conveyor belt of claim 31 wherein said holes are
positioned in spaced apart parallel lanes extending longi-
tudinally along said belt and spaced laterally of the belt
from the center lines of the lanes of carrier apertures.

33. The conveyor belt of claim 32 wherein said lanes of
holes are staggered longitudinally relative to each other
whereby said holes are aligned in rows across said conveyor
belt at an oblique angle to a normal line extending trans-
versely of the longitudinal center line of said conveyor belt.

34. The conveyor belt of claim 32 wherein said lanes of
carrier apertures are located between said lanes of holes.

35. The conveyor belt of claim 32 wherein said lanes of
holes are located between said lanes of carrier apertures.

36. The conveyor belt of claim 35 including at least one
lane of carrier apertures extending between said lanes of
holes.

37. The conveyor belt of claim 31 wherein an outer
longitudinal lane of said carrier apertures is arranged along
each edge of said conveyor belt and said holes are posi-
tioned between said longitudinal lanes of apertures.

38. The conveyor belt of claim 37 wherein at least two
longitudinal lanes of said holes are located between said
outer lanes of carrier apertures.

39. The conveyor belt of claim 38 wherein an additional
lane of carrier apertures is arranged in a single inner
longitudinal lane positioned between said lanes of holes.

40. The conveyor belt of claim 39 wherein said carrier
apertures are aligned in rows extending transversely at an
oblique angle relative to a line extending normal to a
longitudinal edge of said conveyor belt.

41. The conveyor belt of claim 31 wherein the center-to-
center spacing between adjacent ones of said holes in the
longitudinal direction of said conveyor belt is substantially

twice the center-to-center spacing between adjacent ones of
said carrier apertures along said belt.

42. The conveyor belt of claim 31 wherein said holes are
circular.

43. Animproved endless conveyor belt for a container end
conversion press including means defining a plurality of
transversely and longitudinally spaced shell receiving car-
rier apertures arranged in parallel lanes along said con-
veyor belt and means defining at least two lanes of drive
holes in said conveyor belt smaller than said carrier
apertures, said holes being adapted to receive drive pins of
a drive drum of said press as said drive drum is rotated and
wherein the center-to-center spacing between successive
said holes in a longitudinal direction of said conveyor belt
is at least as great as the center-to-center spacing along said
belt between successive said carrier apertures wherein each
said hole is located on a different line extending normal to
the longitudinal center line of said conveyor belt.

44. The conveyor belt of claim 43 wherein said holes are
positioned in spaced apart parallel lanes extending longi-
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tudinally along said belt and spaced laterally of the belt 50. The conveyor belt of claim 49 wherein at least two
from the center lines of the lanes of carrier apertures. longitudinal lanes of said holes are located between said
45. The conveyor belt of claim 44 wherein said lanes of ~ outer lanes of carrier apertures. _ .
holes are staggered longitudinally relative to each other 51. The conveyor belt of claim 50 wherein an additional

lane of carrier apertures is arranged in a single inner
longitudinal lane positioned between said lanes of holes.
52. The conveyor belt of claim 51 wherein said carrier
apertures are aligned in rows extending transversely at an
oblique angle relative to a line extending normal to a
longitudinal edge of said conveyor bell.
53. The conveyor belt of claim 43 wherein the center-to-

whereby said holes are aligned in rows across said conveyor 5
belt at an oblique angle to a normal line extending trans-
versely of the longitudinal center line of said conveyor bellt.

46. The conveyor belt of claim 44 wherein said lanes of
carrier apertures are located between said lanes of holes.

47. The conveyor belt of claim 44 wherein said lanes of 10

holes are locked between said -lane.s f’f carr_'ier apertures. center spacing between adjacent ones of said holes in the
48. The conveyor belt of cla:m. 47 including a.t least one longitudinal direction of said conveyor belt is substantially
lane of carrier apertures extending between said lanes of  wice the center-to-center spacing between adjacent ones of

holes. said carrier apertures along said belt.

49. The conveyor belt of claim 43 wherein an outer 15  54. The conveyor belt of claim 43 wherein said holes are
longitudinal lane of said carrier apertures is arranged along circular.

each edge of said conveyor belt and said holes are posi-
tioned between said longitudinal lanes of apertures. S
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