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CAN TRANSFER ROTATING PLATE SYSTEM

CROSS REFERENCE TO RELATED APPLICATION
This is a continuation in part of Application No. 09/306,942,
filed May 7, 1999. '

BACKGROUND OF THE INVENTION

The present invention relates generally to continuous motion
apparatus for decorating cylindrical cdnfoinérs, and relates more particularly
to simplified apparatus of this type that does not require a deco chain for
conveying decorated containers to a curing oven. It more specifically
improves the fransfer system between the can decorating and inking mandrel
wheel and the curing oven for the decorated cans.

In high speed continuous motion equipment that decorates
cylindrical containers {cans) for beverages and the like, decorated containers
having wet decordﬁons thereon were often off-loaded onto pins ofa so-called
deco chain that carries the containers through an ink curing and drying oven.
Examples of this type of decorating equipment are disclosed in U.S. Patent
No. 5,183,145 which issued February 2, 1993 to R. Williams et al., entitled
Apparatus And Method For Automatically Positioning Valve Means Controlling
The Application of Pressurized Air To Mandrels On a Rotating Carrier, and in
U.S. Patent 4,445,431 which issued May 1, 1984 to ). Stirbis entitled Disk
Transfer System. Incorporated herein by reference are teachings of U.S.
Patents Nos. 5,183,145 and 4,445,431, as well as teachings of prior art
patents referred to therein. |

Over the years, production speeds of continuous motion can
decorators have increased, now surpassing 1,800 cans/min., and it is desired
to increase that speed still further. As speeds have increased, problems of
unloading cans with wet decorations onto deco chain pins as well as
problems with deco chains per se, have become more apparent and

bothersome. These problems include excessive noise and can damage

-1-

PCT/US00/12195



10

15

20

25

30

WO 00/68121

because of engagement beiween metal cans and metal pins. Not only are
long deco chains expensive, but because théy are constructed of so many
paris there is a tendency for the chains to wear out and br_eok down when
operated at very high speeds. | _ |

Because of the foregoing problems, vhere feasible, decorated
containers, 'especicllly those constructed of ferrous material are carried
through curing ovens on belis rather than on the pins of a deco chain.
Examples of such type of equipment using belts for carrying cans through
curing ovens are found in U.S. Patent No. 4,771,879 which issued September
20, 1988 to F.L. Shriver for a Container Transfer System and in U.S. Patent
No. 5,749,631 which issued May 12, 1998 to R. Williams for a Dual Can
Rotating Transfer Plate To Conveyor Plate. The feachings of U.S. Patents Nos.
4,771 ,879.ond 35,749,631, as well as teachings of prior art patents referred
to therein, are also intorporufed herein by reference.

_ In the can decorating apparatus of U.S. Patent No. 4,771,879
cans are decorated, i.e., inked, §n their surface while they are on mandrels
that are mounted along the periphery of @ mandrel wheel and the cans
extend axially forward from the .wheel. The decorated cans are transferred
from the mandrels of the rotating mandrel wheel to a rotating wheel-like first
transfer conveyor, are then further fransferred from the first conveyor to the
surface of a wheel-like second trdnsfer conveyor and are thereafter
transferred to a belt conveyor which carries the containers with still wet
decorations thereon to and ihrouéh a curing oven which cures the applied
decorations. Cans conveyed by the second transfer conveyor project radially
with respect o the rotational axis of the second transfer conveyor. While this
arrangement avoids use of a deco chain, the second transfer conveyor of U.S.
Patent No. 4,771,879 is an expensive structure that is constructed of many
paris, and there must Be very close coordination between operation of the first
and second transfer conveyors. Further, rotational axes for the two transfer
coh_veyors are oriented fransverse fo one another resulting in inefficient

utilization of space.
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According to the invention disclosed in U.S. Patent No.
5,749,631, cans with wet decorations thereon are transferred from the
mandrel wheel to a first transfer conveyor wheel, then fo a second transfer or
takeaway conveyor wheel, and thereafter to a conveyor belt. The most
obvious differences between U.S. Patents Nos. 4,771,879 an<' 5,749,631 is
that in the lalter patent, the rotational axes of the transfer conveyors are
oriented parallel to each other and are radially offset, and the second transfer
conveyor has o simplified construction because cans conveyed by that
conveyor project axially, parallel to the rotation axis of the second transfer
conveyor. This is made possible by the second transfer conveyor including a
rotating plate and a stationary suction manifold disposed behind the plate.
The manifold has an open side that is covered by a perforated portion of the
plate that rotates past the open side of the manifold. The reduced pressure
in the suction manifold generates sucfion at the perforations.

Cans travel in a single row around the mandre! wheel and are
spaced relatively further apart to enable their decoration by the olankets of the
blanket wheel. Hence, the decorated cans travel in a single row onto the first
transfer conveyor from the mandrel wheel. The relatively larger spacing
between cans on the mandrel wheel is not economical for space usage or for
maximizing producﬁon in the curing oven. As the first transfer conveyor
rotates past the mandrel wheel, the cans are rearranged into two rows on the
first transfer conveyor. Rotating the first transfer conveyor slower than the
mandrel wheel spaces the cans closer together on the first conveyor. Both of
these expedients use space more economically. Then cans arranged in two.
rows on the first transfer conveyor are transferred to the rotfating plate of the
second transfer cohv_eyor. Open ends of the cans engage a main planar
surface of the plate at areas of the plate where perforations through the plate
are arrayed over the suction manifold in two circular rows about the
rotational axis of the plate as a center. The suction force at the plate
perforations draws the cans rearward off the first conveyor toward the rotating
plate of the second conveyor while the cans pass over the manifold. The

influence of manifold suction on the cans is reduced when the closed ends of
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the cans rotate fo and engage a vertical flight of a moving perforated belt
~ conveyor, and ihe éo_ns are thereafter held on the belt by suction forces at the
.pe.rforuﬁons of the belt conveyor. The belt conveyor may carry the cans
erough a curing oven or transfer them to another conveyor that passes
5 | through the cufing oven. | _

| In order to rearrange the traveling cans carried by the rotating
first transfer conveyor frorﬁ a single row array as the cans are received by the
first conveyor to a two row array as the cans are about to be delivered to the
rotating plate of the second transfer conveyor, a somewhat complicated
10 mechanism is provided on the first conveyor of the '631 patent. The
mechanism operates qlterhafé ones of the cans that have been received by
the first transfer conveyor fo move radially inward toward the rotational axis

of the first 'rrcmsfet; conveyor before the cans redch.fhe second conveyor.
‘ Shifting cans radially on a rotfating transfer conveyor, by using
15 " a cam for guiding the cans into two rows on the conveyor, is shown in U.S.
Patent 5,183,145. Bl)t this patent is not concerned wiih ﬁo positioning v s
for transfer between a first and a second conveyor that the cans will be in
selected correct locations on the second conveyor, and the present invention
iS concerned with accomplishing that. The same comment applies to the

20 single transfer conveyor shown in U.S. Patent 5,231 926,

SUMMARY OF THE INVENTION _
Instead of utilizing the prior art complicated mechanism for
rearranging the cans on the first transfer conveyor from a single row array to
25 a two row array on the second éonveyor, in the instant invention, on the first
transfer conveyor the cans move onl.y in a single row arrangement along a
path of uniform radius about the rotational axis of the first fransfer conveyor
as a center. The roicﬁén speeds of the mandrel wheel and of the first irt':._nsfer
conveyor are coordinated so that their peripheral speeds are set for spacing
30 ' the cans fransferred in a single row arrangement .ip the first conveyor at a
| useful, economical spacing on the first conveyor that may be shorter than the

spacing between the row of cans on the decorating mandrel wheel. For
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example, the rotation speed of the rows of cans on first conveyor may be
slower than the rotation speed of the row of cans rotating on the mandrel
wheel. The cans are preferably secured ot their bottom ends on the first
conveyor by suction cups. The cans then travel in their row around the first
conveyor to a transfer zone to be transferred to the second take-away
conveyor. '

At the next transfer zone, the cans are delivered to the rotating
plate of the second takeaway conveyor. The circular path for the single row
of cans carried by the first transfer conveyor crosses over obliquely and
momentarily overlaps and is axially spaced away from two concentric outer
and inner, circular suction applying tracks formed in the rotating plate of the
second transfer conveyor. The tracks are formed about the rotation axis of

the second transfer conveyor. As a first plurality of alternate cans in the row

-along the path of cans on the first conveyor overlap the outer track of the

second conveyor, the first plurality of alternate cans are released from the

circular path on the first transfer conveyor and engage the second transfer

‘conveyor, being drawn to the second conveyor and held thereon by a suction

force applied at the outer track. The remaining second plurality of alternate
cans on the circular path on the first tronsfer conveyor are not released from

the first transfer conveyor at the outer track of the second conveyor, but are

~ instead rotated further until each second of the second cans on the path of the

first conveyor overlaps the inner track of the second conveyor. The remaining
second alternate cans are there released from the first ransfer conveyor to be
held on the second conveyor by a suction force applied at the inner track.
Now the cans on the tracks of the second takeaway conveyor are in two rows.

The rotfation speeds of the first and second conveyors are
selected so that the speed of cans on the single row of the first conveyor and
the speed of the cans at the inner and outer tracks of the second conveyor
achieve desired spacing and separation of the cans on the inner and outer

tracks of the second conveyor for economical operation, i.e., the more closely

~ spaced the cans are, the greater is the rate of production for any given speed

of the second conveyor and of the later transfer belt.
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From the second conveyor, the two rows of cans are again
transferred to a usually upward moving flight of a belt conveyor which carries -
the cans downstream toward a curing oven in two rows of cans. The belt, like
the transfer conveyors, holds the cans preferably by suction, so that as the
second conveyor is rotated so that cans approach the belt, the suction on the
cans at the second conveyor is released and suction is applied through the
belt to draw the cans to and transfer the cans to the belt. The speed of the
belt is coordinated with the rotation speed of the tracks on the second
conveyor to optimally space the cans on the belt conveyor. For example, the
speed of the belt conveyor is below the rotation speed of the tracks to space
the cans in the two rows on the belt to be as close as practical to each other
as they are conveyed through the curing oven, and typically much closer
together than the cans in the single row on the mandrel wheel and around the
first transfer conveyor and closer together than the cans on the two tracks of
the second conveyor.

Each of the first transfer conveyor, the second takeaway
conveyor and the belt conveyor draws the cans to them and secures the cans
to them preferably by suction applied to the cans, or optionally by magnetic
aftraction if the cans are ferrous metal. As a resuit, various provisions are
made to insure that the cans are correctly positioned on all of those
conveyors. The suction or magnetic force applied in each case and cups for
holding the ends of the cans on the first conveyor are selected to position the
cans correctly. But at the second conveyor and the belt conveyor where there
is no element positively mechanically positioning the cans, some cans may be
transferred to be off their desirable location or may fall away completely. It
is recognized that an object following a circular, curved or otherwise profiled
pathway is traveling along a tangent to that pathway at each instant. If a
transfer involves a can being redirected obliquely across a tangent to the
pathway on which it is then moving, there are dangers that the can may shift

laterally off the selected path due to its inertia or that it may leave the desired

~ poth entirely where cans are held in position by suction or magnetic attraction.

In this apparatus, each transfer between conveyors occurs by movement of a
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can oxially from one of the conveyors in sequence on the pafH to another
conveyor. There may be instances when the can is not in mechanical contact
with either of the conveyors between which it is transferring during the instant
of transfer and especially if at the time of transfer, the can is to be directed in
a path off the fangent to the pathway on which the can had just been
traveling, the can may become mispositioned on the succeeding conveyor to
which it is being transferred. Therefore, at each transfer between conveyors,
the path of the cans on the preceding conveyor is along a straight pathway
or is along a tangent to a curved pathway, such that the tangents to the path
of the can on the conveyor which it is leaving is the same and parallel to a
tangent on the path on the succeeding conveyor to which the can is being
transferred. Implementation of this aspect of the transfer has enabled the
operating speed of the can decorator to be increased. In contrast, in an
arrongeme}\i where a tangent to the pathway from which the can is leaving
is not the same as nor parallel to the tangent to the pathway to which the can
is being transferred, the inertia of the can may cause the can to move off the
desired tangential direction pathway of the transferee conveyor to which the
can is being transferred. This has placed a limit on the speed of operation of
the can decorator to ensure that can inertia does not move the cans off the
desired transferee path. But where the tangents to the paths of the transferor
and transferee conveyors at the can transfers are parallel, the inertia of a can
will not shift the can off the desired transferee pathway before the can has
been securely transferred to the transferee conveyor in the path. This has
enabled a significantly higher operating speed for the can decorator.

To apply the foregoing principle to the transfer arrangement
where the single row of cans on the first transfer conveyor is transferred to two
concentiric tracks on the second conveyor, the pathway of a plurality of the
cans on the first conveyor must be adjusted.

The single row of cans on the first conveyor would normally
cross over and above the outer track on the second conveyor and intersect
the inner frack of the second conveyor. Preferably, alternate cans in a first

plurality of cans on the first conveyor are delivered to the inner track, while the
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. next alternate cans in a second plurality of the cans on the first conveyor are

_delivered to the outer track, then a first can to the inner track, etc.. The first

and second conveyors, the path of the cans on the first conveyor, and the

inner and outfer tracks of the second conveyor are all so placed that the path

“of the first conveyor is tangent to the path of the inner frack of the second

conveyor and af the fangent location, the first plurality of cans are transferred,
by the suction applied at the second conveyor, irom the first conveyor to the
second conveyor. | |

_ However, this same arrangement of the path of the cans on the
first conveyor and of the tracks of the second conveyor causes a tangent to the
path of the cans on the first conveyor to obliquely intersect a tangent to the
outer track on the second conveyor, and those tangents are not parallel where
the path on the first conveyor and the outer track on the second conveyor
intersect. The cans to be transferred fo the outer track are transferred at that
intersection. At that transfer, the path each such can is traveling must be
inéfonﬂy redirected 16_fhe tangent to the outer track of the conveyor from the
then path which is qblidue to the tangent to the path on the first conveyor. At
slower operating speeds, a sudden redirection of the cans at a transfer to the
outer track of the second conveyor usually does not cause those cans to be
displaced on the second conveyor. But as operating speeds increase, e.g. up
to and above 2,000 cans per minute, the rotation speeds of the first and
second transfer conveyors increase such that sudden redirection of the path
of the cans at the outer track of the second conveyor may cause a can fo shift
out of its desired position at fhe outer track, or worse, may cause the can fo
separate entirely from the second conveyor before it is held fo the second

conveyor by the suction at the outer track. This could limit the maximum

~ operating speeds.

According to a modified embodiment of the present invention,
selected ones, e.g., the alternate second plurality of cans in the single row of
cans that are transferred in a single row from the mandrel wheel to the first
transfer conveyor, are shifted radially inwardly on the first transfer conveyor

as they are rotated to approach the transfer from the first conveyor to the
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outertrack of the second conveyor, so that at the transfer of the second
plurality, and particularly alternate cans from the first conveyor to the outer
track of the second conveyor, the radius on the first conveyor of the path of
the cans to be transferred to the outer track is shortened so that the tangent
to the path of the cans on the first conveyor overlaps and is parallel to the
tangent of the outer track on the second conveyor where the transfer takes
place. This expedient assures that the first plurality of alternate cans being
transferred from the first conveyor to the inner track and the second plurality
of cans being transferred from the first conveyor to the outer frack are
transferred where the tangents to their respective paths on the first conveyor
are parallel to the tangents to their respective paths on both the inner and
outer tracks of the second conveyor. The above described limit on the
operating speed of the transfer arrangement described above is thereby
eliminated and more rapid can decoration may be expected.

The further transfer of cans from the two rows of the second
transfer conveyor fo the belt is readily accomplished because the path of the
belt at the transfer from the second conveyor to the belt may be selected so
that the belt is moving parallel o the tangent to each of the tracks on the
second conveyor at the transfer to the belt.

Accordingly, the primary obiject of this invention is to provide

simplified apparatus that conveys cans from a continuous motion high speed

" decorator through a curing oven without placing the cans on pins of a deco

chain.

Another object is to provide apparatus of this type in which there
are partially overlapping first and second transfer conveyors that rotate on
laterally offset parallel horizontal axes, with the second transfer conveyor
including a rotating plate having a planar surface that receives cans from the
first transfer conveyor with the open ends of the cans directly engaging o
planar surface which is perpendicular fo the rotational axis of the second

transfer conveyor.
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Yet.another object is 1o transfer cans on a single circular path
of a first rotating conveyor fo first and second concentric circular tracks of a
second rotating conveyor. -

Afurther obled is fo operate the ’rransfer conveyors o minimize

'spacing between cans for economical operation.

Another object is to increase the rate of can production and thus

 the speed, while maintaining positive control over the motion of the cans as

they are transferred from the decorator mandrel wheel, over the transfer

_conveyors and to a curing oven.

A still further object is to provide apparatus of this type in which
linear speed for containers on the second transfer conveyor may be less than
the linear speed for the containers on the first transfer conveyor.

_ Still. another obiject is to provide apparatus of this type in which
the cans are fransferred directly from the planar surface to @ moving vertical
flight of a belt conveyor.

A turther object is to provide apparatus of this type having
operating pnncnples that enable suction as well as magnetic forces to be
utilized for holding ferrous ci_)n'rainers._ |

Yet another obiject is to provide apparatus of this type wherein
cans are held by suction devices that include very shallow flexible suction cups
with stiff backups closely spaced from the flexible cups and with the cups
being so .large that they remain totally outside of the inverted domes that are

at the closed ends of the cans.

W

The foregoing objects as well as other ob|ec'rs of 1h:s invention
will become apparent to those skilled in the art after reading the following
descripﬁén of the acco_mba_nying_ drawings in which:

Fig. 1 is a side elevation of continuous motion can decorating
dppa ratus constructed in accordance with teachings of the instant invention,

Fig. 2 is a fragmentary side elevation in schematic form of the

major can carrying and transfer elements.
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Fig. 3 is a simplified top view of significant transfer elements
seen in Fig. 2.

Fig. 4 is a side elevation of the transfer conveyor plate.

Fig. 4A is a cross-section faken through line 4A-4A of Fig. 4
looking in the direction of arrows 4A-4A.

Fig. 5 is a side elevation of one of the suction pickup units of the
first or transfer suction conveyor, with a can being held by such suction -
pickup. ' |

Fig. 6 is a side elevation of the suction cup portion seen in
Fig. 5.

Fig. 7 is a diametric cross-section of the first suction conveyor
and its mounting fo the apparatus frame.

Fig. 8 is a partial end view of the first suction conveyor looking
in the direction of arrows 8, 8 in Fig. 7. | '

Fig. 9 is a schematic showing of the travel pathways of cans
from isie . andrel wheel to the belt conveyor, when d second embodiment of
can decorating apparatus, in particular with vacuum transfer conveyors, is
used.

Fig. 10 is a side elevation of the first transfer conveyor wheel for
the second embodiment.

- Fig. 11 is a cross sectional view af line 11-11 in Fig. 10 of the
first transfer conveyor wheel.

Fig. 12 illustrates an alternate embodiment of the transfer
arrangement using magnetic transfer elements rather than vacuum transfer

elements.

DETAILED DESCRIPTION OF THE DRAWINGS

As moy be desired to amplify the following description,
reference should be mdde to the aforesaid U.S. Patent No. 5,749,63 1 as well
as other prior art previously noted and incorporated herein.

Drawing Fig. 1 illustrates o first embodiment of a continuous

motion cylindrical can decorating apparatus which includes the instant
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invention. The input end at the right side of the apparatus illustrated in Fig.
1 herein is the same as the input end of the apparatus illustrated in Fig. 1 of
U.S. Patent 5,749,631. However, in fhg_ instant invention the first transfer
conveyor 27 of the ins'rcmt apparaius, which delivers cans 16 to forward
surface 101 of the secand takeaway conveyor 102 that rotates about stub
shaft 110 as a center, does not require cans 16 to move radially toward the
rotational axis 28 of the first cqhvéyor 27 as a function of the angular position
of the cans 16. (The below described second embodiment of Figs. 9-11
differs.)

The apparatus of Fig. 1 herein includes infeed conveyor chute
15 which receives undecorqtéd cans 16 each open at one end 16b thereof
(Fig. 3), from a can supply (nbf shown) and places them in arcuate cradles or
pockets 17 along the periphery of aligned axially spaced rings 14 that are

fixedly secured fo wheel-like mandrel carrier 18 keyed to horizontal drive shaft

~19. .Horizontal spindles or mandrels 20, each part of an individual
~ mandrel/actuator su...3sembly 40, are also mounted to wheel 18 with each

‘mandrel 20 normally being in spacé_d horizontal alignment with an individual

pocket 17 in a short region extending downstream from infeed conveyor 15.
In this short region und’ecoratéd cans 16 are moved horizontally rearward,
being transferred open end first from each cradle 17 to an individual mandrel
20. Suction applied through an axial passage extending to the outboard or
frontend of mandre! 20 draws container 16 rearward fo final seating position
on mandrel 20 where the closed end 16c of can 16 engages the outboard
end of mandrel 20. Each mandrel 20 should be loaded properly with a can
16 by the time mandrel 20 is in the proximity of sensor 33 which detects
whether each mandrel 20 contains a properly loaded can 16. In a manner

known to the art, if sensor 33 defects that a mandrel 20 is unloaded or is not

- properly loaded, as this particular mandrel 20 passes through the decorating

zone, wherein printing blanket segments 21 normally. engage cans 16 on
mandrels 20, this unloaded or misloaded mandrel 20 is moved to a "no-print”
position in which neither it nor a can 16 carried thereby will be engaged by

a blanket segment 21.
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While mounted on mandrels 20, cyli drical sidewall 16a of
each can 16 is decorated by being brought into engagement with one of the

continuously rotuﬁng image transfer mats which form blanket 21 of the

" multicolor prinfing press decorating section indicated generally by reference

numeral 22. Thereafter, and while still mounted to o mandrel 20, each
decorated can 16 is coated with a protective film, typically varnish, applied
thereto by engagement with the periphery of applicator roll 23 in the
overvarnish unit indicated generally by reference numeral 24. Cans 16 with

decorations and protective coatings thereon are then transferred from

‘mandrels 20 to holding elements or pickup devices on the first transfer

conveyor wheel 27, consﬁipted by suction cups 36.

Carried by transfer wheel 27, and for the most part projecting
rearward therefrom, are twenty hollow posts 211 that are in a circular array
formed about rotational axis 28 as a fixed center. An individual suction cup

36 is mounted at the rear of each post 211 and the front portion of each post

" 211 is an externally threadec pu '3n to be received by a complementary

internally threaded aperiure extending through wheel 27. To the front of
wheel 27, each post 211 mounts an individual lock nut 212. An individual
flat washer 229 is compressed between each nut 212 and the front surface
of transfer carrier wheel 27. _

During transfer of cans 16 from mandrels 20 to suction cups
36, the suction cup pickup devices 36 are traveling in single file or row along
the periphery of transfer wheel 27 in a first transfer zone indicated by
reference numeral 99 (Fig. 2) that is located between overvarnish unit 24 and
the infeed of cans 16 to pockets 17. Transfer wheel 27 rotates about
horizontal shaft 28 as a center and move the cans 16 to a second transfer
zone 98 af which the cans 16 carried by wheel 27 are transferred to the
forward planar surface 101 of ring-shaped, suction transfer, second takeaway
or conveyor plate 102, as described below.

An individual tube or hose 213 connects the front end of each
post 211 on the wheel 27 to the rotatable portion of face valve 215 at hub
216 that is secured to the center of shaft 28 by a plurality of screws 217. Key

-13-
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218 drivingly conne.c’t's hub 216 fo horizontal shaft 28 which extends through
short tube 219 that is welded to spaced vertical members 221, 222 which
project upward from base 225 of the stationary machine frame. Bearings
226, 227 at opposite ends of tube 219 rotatably support shaft 28. _ﬁingfeder
5  228onthe reduced diameter front portion of shaft 28 holds the latter in axial
| position. A sprocket (not shown) mounted to suaft 28 near the rear i_hereof
receives driving -povs)er that i:ontinu;)usly rotates shaft 28 and elements

mounted thereon. . B
- Each tube 213 is connected fo an individual port 231 at the
10 periphery of hub 216, and internal passages 232 in hub 216 connect each
port 231 to another port 232 that is in sliding engagement with wear plate
233 atinterface 234 between the moving and stationary sections of face valve

215. , | _
~ As will be explained, the single row of cans 16 on éurrier 27 is
15 transformed into a two parallel row arrangement of cans 16 as they are
transferred to second takeoff conveyor plic . - carrier 102. The two row
arrangement consists of the respective Qufer and inner tracks 151, 152 (Fig.
4) defined by concentric shallow circular grooves in face 101 of carrier 102
formed about rotational axis 110 of carrier 102 as a center. Suction is

20 applied to the cans at the grooves, as described below.

_ Suction conveyor plate 102 carries cans 16 downstream from
transfer zone 98 through a holding zone that extends to loading zone 95
where closed ends 16c of cans 16 are in close proximity with the upward
moving vertical flight 103 of closed loop perforated belt conveyor 105. Cans
25 16 on conveyor plate 102 are drawn forward to engage vertical flight 103 by
suction forces generated in a well known manner to apply suction through
perforated conveyor belt 105 and rearward of flight 103. For example, the
open fop of a suction box may be disposed behind the belt. At its
downstream or upper end, flight 103 is guided by suction idler roll 189 and
30 is connected with horizontal flight 104. Belt conveyor 105 may convey cans
16 through a curing oven(not shown) or to one or more additional conveyors

(not shown) that will convey cans 16 fhrough the curing oven.
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U.S. Patent No. 5,183,145 discloses that in transfer region 99,
spacing between “adjacent holding devices 36 is’ substantially less than
spacing between adjacent mandrels 20 and the latter are traveling at a linear

speed substantially faster than that of holding devices 36. In addition, U.S.

Patent No. 5,183,145 discloses how the position of a relctvely stationary

valve element (not shown) is adjusted automatically to maintain coordinated
operation between mandrel carrier 18 and transfer wheel 27 as linear speed
differences between mandrels 20 and holding devices 36 vary. The distance
between cans is adjusted, dependent upon the diameters of the paths of the
cans on the conveyors and the speeds of the con'veyors, for optimum can
spacing.

Circular opening 107 at the center of ring'-shuped second
conveyor plate 102 is closed by circular cover 108 (Fig. 3), with a plurality of
bolts (not :shown) along the periphery of cover 108 extending through
clearance apertures 111 (Fig. 4) to fixedly secure ring plate 102 to cover 108.
The cover is keyed to stub shaft 110 which is rotatably suported in axially
spaced bearings 112, 113 mounted on opposite arms of U-shaped bracket
114 that is secured to mounting plate 115. Driven sprocket 117, disposed
between the arms of bracket 114, is mounted on shaft 110 and keyed thereto.
Double sided timing belt 120 is engaged with the teeth of driven sprocket 117
and a drive sprocket (not shown). The latter is keyed fo transfer carrier drive
shaft 28.

A plurality of bolts 126 fixedly secure mounting plate 115 to a
stationary frame portion of the apparatus, with a plurality of standoffs 127
projecting forward from mounting plate 115. Arcuate plenum structure on
manifold 125 is secured to the forward ends of standoffs 127 by a plurality
of bolts 128. Plenum structure 125 includes concentric circular sidewalls 131,
132 connected by rear wall 133 to form a circular frough. The free front
edges of sidewalls 131, 132 are held apart by a plurality of rod-like elements
134 as well as by barrier purﬁfiéns 136 and 137 at the respective upstream
and downstream ends of suction plenum 135 that is formed therebetween

and extends for the lower half of the trough formed by structure 125.
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Rotating conveyor plate 102 is disposed in front of plenum

. structure 1235, being closely spaced with respect thereto to provide a cover for

plenum 125. A suiigbie spacing is maintained bquén rear surface 159 of
plate 102 and the free forward énds of plenum wc“s j1_31 , 132.

As seen best in Fig. 4, fransfer convey'o:rj'plote 102 is provided
with a plurality of ué'ertures 141 that are arranged in o single row to form an

outer circular array or track and another plurality of apertures 142 that are

arranged in a row to form an inner circular array or track. The inner and

outer circular orrays;ofapertures 141 and 142 are concentric about rotational
axis 110 for plate 102 as a center. The front facing surface of plate 102 is
provided with concentric circular undercuts 151, 152 that are very shallow.
Apertures 141 of the outer drray._exiend rearward from floor 161 of outer
undercut 151 and apertures 142 of the inner arroy _éxiend rearward from
floor 162 of the inner undercut 152. :

With the construction illustrated each can 16 is held on transfer
conveyor plate 102 by suction forces which draw air into plenum 1335 truc ugh
essentially two apertures 141 when can 16 is at thé outer array and by
substantially two apertures 142 when can 16 is at 1he.inrier array.

Undercuts that define concentric tracks 151, 152 are provided
in transfer conveyor _blcte 102 to prevent buildup of excess suction force that
could cause cans 16 to collapse, as might occur if the entire free end of the
can sidewall was to seal against the forward facing surface of transfer
conveyor plate 102._' .

Thus it is seen that the instant invention provides a continuously
rotating suction transfer conveyor plate in combination with a suction
conveyor belt to replace a conventional pin oven conveyor chain. While,
suction holding is suitable for handling both ferrous and non-ferrous (i.e.
oiuminum) cdns, wh_én ferrous_ cans are being decorated, magnetic rather
than suction forces may be used to attract and hold the ferrous cans on the
conveyér plates anﬂ/or belt. This is illustrated in Fig. 11, with magnetic

arcuate strips of an arcuate extent like that of the plenum 135 in Fig. 2,
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placed below the rotating plate 102, which is e.g., of plastic or other
substance which cides not interfere with o mogneﬂéﬁeld acting on steel cans.

Now referring more particularly to Figs. 2, 3, 5 and 8, cans 16
are transferred from mandrels 20 fo suction cups 36 in region 99 by applying
pressure that moves cans 16 forward until they are suction held on cups 36.
Now cans 16 travel counterclockwise along circular path P which crosses
concentric tracks 151, 152 in-the upstream portion of region 98 where the
holding suction at each cup 36 changes to rearward directed pressure that
transfers cans 16 to the back 101 of carrier plate 102 where suction applied
therethrough holds cans on plate 102. In region 95 the backward directed
suction through plate conveyor 102 is discontinued and forward directed
suction acts through the vertical flight of conveyor belt 103 to draw cans 16
forward onto belt 103. The arcuate ends 136 and 137 of the plenum 135
are positioned to deliver suction to the cans on the plate 102 at the regions
indicated.

As cans 16 pass through region 98 suction holding forces acting
on alternate ones of suction cups 36 are disconﬁnued at their respective tubes
213 as these suction cups 36 pass in front of the outer track 151 so that these
alternate cups 36 come under the influence of suction in manifold 125 and

are drawn rearward against the front surface of carrier plate 102. The

- suction holding forces that act on the remaining alternate ones of the suction

cups 36 are discontinued also at their tubes 213 as these suction cups 36
pass in front of the inner track 152 so that the remaining alternate suction
cups 36 come under the influence of the suction in plenum structure or
manifold 125 and are drawn rearward against front surface 101 of conveyor
plate 102 which proceeds to carry iwo concentric rows of cans 16 from region
98 to region 95.

Positions for cans 16 are stabilized by gripping the cans 16
firmly as they are being held on rotating conveyors 18 and 102. This firm
grip is obtained by providing circular chime 16f of can 16 with a smaller
diameter than main support or holding surface 36a of deflectable ring suction

of suction cup 36. Each flexible cup 36 is mounted in an individual relatively
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stiff cup 350 secured tothe rear of post 211. When cup 36 is in its unstressed
* condition, there is a very narrow gap 35 1 behind surface 36a, and when cup
36 is stressed by iﬁtrjd_,duéin suction forces into post 211 or by applying o
forward directed forfce-dguinsi support surface 36q, ’rhe latter is displaced only
5 slihﬂy from the poéif?on occupied by sur_ch"e 350'w.h:én cup 36 is unsiressed.
The stiff backing provided by cup 36 limits distbrﬁ;?h of cup 36 to a point
where cup 36 does not enter the inside of the dom'é'? defined by the bottom
16c of can 16. Thps, as the shape of cup 36 changes because cup 36 is
subjected to siressed and unstressed conditions, thqf'change in shape is very
10 small. Hence, those changes can take place very rapidly and without causing
large deflection of cup 36. ‘During the fransfers of a can from its respective
holding mandrel fo the first conveyor, and pcurticul'd:rly from the first to the
second conveyors, the can is traveling a short axial distance and may tilt or
cant or bang or hit an edge. Therefore, a short axial spacing between the
15 wheels and conveying devices at the transfers of the cans is desired.

Fig. 2, at the entrance to the transfer ﬁ:one 98, illustrates the
sharp change in direction that the cans 16 undergo'as they move from the
row thereof on the first conveyor wheel 27 io-ihe: outer track 151 on the
second transfer con;reyor 102. Thot sharp changef in direction might not

20 interfere with the proper positioning of the cans on the second transfer
conveyor at relaiive'y'slower rofation speeds of the first and second conveyors.
But higher rate can production involves higher rotation speeds of the transfer
conveyors. The sharp change in direction may cause the cans being
transferred fo the outer track 151 of the second conveyor to skid past their
25 proper position on the track 151 due fo their inertia, which undesirably
mispositions those cans. As noted above, it is desirable that the cans transfer
from one conveyor to the other along respective pq’rhs'on both conveyors
where the fangents to both paths at the point of transfer of the can from one
rotating conveyor to the other overlap and are parallel. This enables the path
30 of a can transferring between one part of its path through the apparatus to
any other part, and in particular transferring beiwé_e_n the first conveyor 27

and the respective track on the second conveyor ]'02,'\‘0 not be across a -
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tangent to the path of the can on either of the conveyors, but rather to be
parallel to both fangents at each transfer becaise both tangents are
ove.rlapping and parallel at the transfer. _

Fig. 9 illustrates a modified pathway of the cans through the

5 decorating apparatus, from the mandrel wheel to the belt carrying the cans
to the curing oven, wherein at each transfer within the apparatus, the tangent
to the can path on the transfero, element and the tangent to the path of the
can on the transferee element are overlapping and parallel so that the can
need not make a sharp redirection in its travel between the transferor and

10 transferee pathways. _

Referring to Fig. 9, the cans 16 come off the mandrel wheel 18
as previously onto the first transfer conveyor wheel 427. That wheel travels
counterclockwise in the direction of arrow 429. Initially, the pathway 430 of
all of the cans 16 on the mandrel wheel is o single path. However, as the

15 cans are rotated by the wheel 427 and approach the transfer zone 498 o the
second transfer conveyor wheel 102, two divergent paths develop. A radially
outer path 432 combines with the path 430 in a circle with a radius so
selected and with the positions of the wheels 427 and 102 so selected that the
point at which the transfer between the cans 16 on the outer path 430, 432

20 to the radially inner track 152 on the wheel 102 is along the common,
parallel, overlapping fangents to both the path 430, 432 and the track 152.
As a result, when each can 16 then at the illusirated position of the can 416
transfers between the path 430, 432 and the track 152, there is no sharp
change in direction of the can. The path 430, 432 and the transfer positions

25 for cans 16 shown in Fig. 9 are consistent with the first embodiment as shown
in Fig. 2. The cans 16 on the path 432 are a first plurality of cans and each
alternate can around the wheel 427 is in the first plurality.

The alternate second plurality of cans 16 in the row on the path
430 are supported, as described below, 1o move not on a circular path but on

30 a path 435 of gradually diminishing radius until they reach the illustrated
transfer position of the can 436. At that position, the can 436 on path 435

is at the same radicl position as the outer track 151 on the conveyor
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wheel102. Can 436 is at the position where the fransfer of cans from path
435 to the outer track 151 takes place. The tangent to the path 435 at the
can 436 is the same, parallel and overlapping tangént fo the path of the outer
track 151 ot can 436. Because the tangents of the path 435 and track 151
are there paraliel and overlapping, the can 436 does not undergo sudden
change in direction across either of the tangents at i‘He transfer and the can
is therefore likely to retain its selected propet _positioh on the track 151. The
contrast with the transfer between the conveyor 27 and conveyor 102 of the
con at 16 in Fig. 2 is dramatically different, as can be seen in Fig. 2 where the
sharp change in direction takes place. |

As above described, the cans on the sgcond conveyor 102 are
rotated to the belt conveyor 103 and are there transferred to the belt conveyor
103 as in the preceding embodiment. It can be seen that the transfer to the
belt convey;ar takes place on tangents to both of tracks 151 and 152 and on
a tangent to the belt, which are dll parallel.

The primary difference between the first and second
embodiments of Figs. 2 and 9; respectively, is in the first transfer conveyor
wheel 427 of the second embodiment, which is illustrated in Figs. 10 and 11.
The wheel 427 differs from the whee! 27 in the first embodiment in that the
suction support for the second plurality of preferably alternate ones of the
cans on the wheel 427 are radio"y movable on the wheel 427 to follow the
path 430, 435 as the wheel rofates. In ifs simplest form, the second plurality
of alternately movable cans are each on a respective support that is cam
guided to move radially along path 430, 435 as the wheel 427 rotates.

The wheel 427 has a "daisy wheel" like main body 442 with a
number of radially projecting support arms 444, each having a connection
for holding the respective can. The connections correspond fo elements 37,
36,211, 212 inFig. 3. Rather than the entire wheel 427 having such a fixed
radius structure, such structure is found on only the supporis 444 for alternate

ones of the cans 16 in the first plurality. The cans 16 held on the supports

. 444 do not change their radicl positions on the wheel ond are positioned
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radially so as to follow the path 432 {Fig. 9) and be fransferred to ihe inner
track 152 of the sécond rofatable conveyor 102.

Interieaved between adjacent supports 444 are the rodially
shiftable support panels 450. Each of those panels has a radially inwardly
extending base region 452 which is received in a respective radially extending
slot 454 on the rearward face of the body 442. The cooperation between
each slot 454 and the base region 452 of the respective punel 450 guides the

‘panel for radial reciprocating motion, without permitting the panel 450 to tilt

off its radius.

The tube 219 on the vertical members 221, 222 of the frame
supports a stationary upstanding cam body 460 having a channel shaped
cam 462 that passes around the center axis of the cam body. The cam 462
has a profile around the cam body 460 that corresponds in profile, shape
and changé in radius from the axis of the body to the path 435 in Fig. 9,
along which the cahs 16 are shifted radially inwardly until they rotate to the
transfer 497. The channel shaped cam 462 opens rearwardly of the body
460. Affixed to the forward face of each radially movable can supporting
panel 450 is a respective cam follower 464 which rides in the channel shaped
cam 462, and this guides the panels 450 radially inwardly and outwardly as
the wheel rotates.

The various suction connections to retain a can to the first
conveyor wheel 427 are the same for the stationary can holding supports 444
and for the panels 450. Flexible hose at all connections 211, 213 absorbs
the radial motion of the panels 450.

As shown in Fig. 12, the foregoing cam guided, radially
movable, can support arrangement of the first transfer conveyor 427 may
lead info a second conveyor 470 that differs from the second conveyor 102
in Fig. 9, in that the conveyor 470 has respective shaped magnetic pathways
479 and 480, which may be substituted .for suction holding when steel or
ferrous cans are to be held to the second conveyor. The magnetic pathways
have the same extent along the can pathways as the air suction applied to the

second conveyor, as shown Yor the second embodiment in Figs. 9 - 11.
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Correspondingly, the air suction supplied by the belt 103 in the

- embodiment of Figs. 9-11 may be replcced by respective magnetic pathways

on the belt 483. : _
Fig. 12 shows schematically an arrangement of magnetic
material disposed é_ri-'rhe second transfer conveyor 470 and the belt 483
which could subsﬁh_jtfc_a for the suction holding of ferrous cans. Magnetic

material can be used on only one of the second conveyor wheel 470, and/or

the belt 483 but need not be used on both of them and need not be used over

the entirety of their conveyance paths. A substitute magnetic material
arrangement for 1he?e'_mbodimeni shown in Fig. 9 is illustrated in Fig. 12. The
magnetic material on'both the second conveyor 470 and the belt 483 is in
strips shaped to corr§$pond to the suction pathways 151 and 152 and at belt

103 described cubov'eéjfor Fig. 9. The magnefic material remains stationary

~andis sup;;orted on th:e frame of the apparatus, near enough to the rotating

conveyor wheel ond./;o_r.beli and behind their can engaging surfaces as to
draw cans against the wheels and the belt.

On fhé gecond transfer wheel 470, the respective magnet strips
479 and 480 for the -;_ouie,r track 151 and the inner track 152, respectively,
would start at or iusf before the transfer points, 497 at can position 436 and
498 at can position '4:1 6, where the tangenis of the paths of the cans on the
first and second wheels overlap and would continue clockwise around the
wheel 102, to the ;trqnsfer points 482 and 484 where the transfer to the belt
483 takes place. §.imilarly,.the belt has magnetic elements 485 and 486
behind it to atiract the cans, and those magnetic elements begin at or just
before the transfer points ot 482, 484 and continue along the belt.

Alfhough the present invention has been described in relation
{o particular embodirﬁenis thereof, many other variations and modifications
and other uses will b.e:come apparent to those skilled in the art. It is preferred,
therefore, that the p_fgsent invention be limited not by the specific disclosure

herein, but only by the appended claims.
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WHAT IS CLAIMED |S: _

1. Apparatus for conveying coritéiners, said apparatus
including: | _

confinuous motion first and second transfer conveyors rotatable
about laterally spaced respective first and second axes that are generally
parallel ro each other; _

a continuous motion mandrel carrier rotatable about a third
axis, and a continuous motion belt conveyor including a first flight section;

said first transfer conveyor being disposed axially forward of
both said second transfer conveyor and said carrier, and said first flight
section passing axially forward of said second transfer conveyor;

a plurality of container carrying mandrels on said carrier,
extending axially forward therefrom;

a plurality of container carrying holding units on said first
transfer conveyor, facing axially rearward, and moving along a circular path
abouol soid first axis as a center; |

said second transfer conveyor having a container receiving
forward facing surface and being operative to provide a first attracting force
to draw containers rearward from said first transfer conveyor foward said
second transfer conveyor to operatively engage and be held at said surface
while portions of said surface travel through a holding zone;

portions of said carrier and said first transfer conveyor being in
confronting relationship ot a first transfer zone where said holding units
receive containers that are being carried by said mandrels;

portions of said first and second transfer conveyors being in
confronting relationship at a second transfer zone where said surface receives
containers that project rearward from said holding units;

poﬁior{s of said first flight section and said second transfer
conveyor being in confronting relationship at aloading zone where containers
which project forward from said second transfer conveyor are received by said

first flight section of said belt conveyor, said first flight section being operative

T R Y o
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to provide a second attractive force to hold the containers received from said
second transfer conveyor on said first flight section; .
said loadlng zone being downsfream of said second transfer

35 zone on the ro’rahon path of said second transfer co_r_weyor, and said holding

zone extending beﬁn;één said second transfer zone"i'én'd said loading zone;

said fo-'wcrd facing surface of said second conveyor including
concentric outer ancl lnner circular tracks formed about said second axis as
a center; _

40 said =pbfh and said tracks being orr':d:n_;ged such that at said
second transfer zoﬁé each of said holding units rﬁb\f:es along said path to
confront said forwafd facing surface, first crossing |n front of said outer track
and then crossing in front of said inner track;

at sdi_d loading zone both said inner and oufer tracks
45 confronfiné said fif?f ﬂight sedion;
as ﬁrsf_dliernafe ones of said holding Gn_iis cross in front of said
outertrack, conh:inérs carried by said first alternate holding units are released
therefrom and trdnsjf@a;rred to said second conveyor at said outer track to be
carried thereby 'rhro:tfjgh said holding zone; and - o

50 : : as seéé_ﬁd alternate ones of said holding units cross in front of
said inner track, confainers carried by said second alternate holding units are
released therefrom and transferred to said second ‘conveyor at said inner

track to be carried 1h'éreby through said holding zone.

2.  Apparatus for conveying containers as set forth in-claim
1 in which said belt conveyor also includes a second flight section that is
. downstream of said first flight section and moves forward away from said

second transfer conveyor.

3. Apparatus for conveying containers as set forth in claim
2 in which said first flight section is supported o move upward while traveling

through said loading zone.
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4. Apparatus for conveying containers as set forth in claim
1 in which at least i€ of the surface and the first flight section are operative
to provide the respective one of the first and second aftractive forces by

generating suction thereat.

5. Apparatus fo. conveying containers as set forth in claim
1 in which said second transfer conveyor includes a stationary low pressure
manifold having an open side facing forward and a plate-like member
defining said surface;

said plate-like member being rotatable continuously about said
second axis as a center and being operatively positioned in front of said
member to cover said ope.n side; -

said plate-like member having a plurality of apertures extending
therethrough and positioned to communicate with said manifold as said
plate-like member rotates, whereby lowered pressure within said manifold

generates said first attracting force.

6. Apparatus for conveying containers as set forth in claim
5, wherein the containers being conveyed are oriented such that the closed
ends of the confainers are forward of the open ends thereof while the
containers are at said first and second transfer zones and at said loading
zone;

at said second transfer zone the open ends of the containers are
in operative engagement with said surface, at said first transfer zone said
closed ends of the containers are in operative engagement with said holding
units, and at said loading zone said closed ends are in operative engagement
with said first flight section.

7. Apparatus for conveying containers as set forth in claim
1, wherein the containers being conveyed are oriented such that the closed

ends of the containers are forward of the open ends thereof while the

(U
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containers are at said first and second transfer zones and at said loading
zone; . '

at sdii_d second transfer zone the open ends of the containers are
in operative engage'menf with said surface, at said' F rst transfer zone said
closed ends of the containers are in operative engagemenf with said holding
units, and at said loadmg zone said closed enus are in opercmve engagement

with said first flight’ section.

8. Apparatus for conveying containers as set forth in claim
1, wherein at least one of said surface and said: firsf. flight section are
operative to provide the respective one of the first and second aftractive forces

by magnets for atiracting ferrous material containers.

9. Apparatus for conveying containers as set forth in claim
1, wherein said container receiving forward facing surface of said second

transfer conveyor is a generally planar surface.

10.  Apparatus for conveying containers as set forth in claim
1, in which said holding units are arranged in a single row along said path

and are equally spoéed from one another.

11.  Apparatus for conveying containers as set forth in claim
10, in which spacing between said holding units remains constant while said

first transfer conveyor rotates.

12.  Apparatus for conveying containers as set forth in claim
10, wherein each container has an open end and a closed end opposite the
open end; the closed end of each container includes a dome that projecis
toward the open end; _

the closed end including a circular chime of a first diameter,

and the chime projecting away from the open end;
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each of said holding units including o flexible suction cup

. having a deflectol:"iig'e&%"ring section with a rear facmg EUppoﬁ surface that is

engaged by the chime;
said rear facing support surface being of a'second diameter that

is larger than the first diameter of the chime.

13.  Apparatus for conveying containers as set forth in claim
12, wherein each of said holding units alsc includes a relatively stiff member
having a depression into which said suction cup extends;

said deflectable ring having a forward facing surface that is
closely spaced from said relatively stiff member when said suction cup is
unstressed;

with said suction cup stressed and holding a can, said forward
facing surface engaging said relatively stiff member to limit deflection of said

deflectable ring section in a forward direction.

14.  Apparatus for conveying containers as set forth in claim
1, in which as each container of said first alternate ones of said containers is
transferred to said outer track, such container moves downstream a sufficient
distance so that it will be clear of the container on the next of said second

alternate ones of said holding units that crosses said outer track.

15.  Apparatus for conveying containers as set forth in claim
1, in which the second transfer conveyor has o groove extending rearward
into said surface and surrounding said second axis, said groove being defined

by spaced first and second side boundary walls, and at least some of said

- apertures communicating with said groove;

each of said containers having a transverse cross-sectional

dimension that is substantially greater than spacing between said side

A
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soid first and second transfer conveyors being operatively

positioned so containers that are received by said second transfer conveyor

extend across both of said side boundary walls.

16.  Apparatus for conveying containers as set forth in claim
15, in which said groove is also defined by a rear boundary wall;
said at least some of said apertures extending rearward from

said rear boundary wall.

17.  Apparatus for conveying containers as set forth in claim
16, in which said at least some of said apertures are arranged in a circular

array surrounding said second axis as a center.

18.  Apparatus for conveying containers as set forth in claim
17, in which said transverse cross-sectional dimension is substantially greater

than spacing between adjacent said apertures in said circular arruy.

19.  Apparatus for conveying containers as set forth in claim
18, in which said transverse cross-sectional dimension is at least equal to
generally two times said spacing between adjacent apertures in said circular

array.

-20.  Apparatus for conveying containers as set forth in claim
1, in which said apertures are arranged in concentric first and second circular
arrays surrounding said second axis as a center, with said second array being
interposed between said second axis and said first array;

at said second transfer zone said holding units being arranged
to form first and second rows of holding units, with said second row being
interposed between said first axis and said first row;

said first and second transfer conveyors being operatively
positioned whereby containers oﬁ said holding units in said first row are

transferred to said surface at said second array, and containers in said

KN RO 0
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holding units in said second row are transferred to said surface at said first

array.

21. Apparatus fof' conveying containers as set forth in claim
20, in which said second transfer conveyor has first and second grooves each
extending rearward form said planar surface and surrounding said second
axis, 2ach of said groo#es bei'ng defined by a pair of spaced side boundary
walls, said apertures of said first circular array communicating with said first
groove and said apertures of said second circular array communicating with
said second groove;

said side boundary walls which define each of said grooves
being spaced apart so that each of said containers has a transverse cross-
sectional dimension that is substantially gredfer than the spacing between said
side boundary walls defining each of said grooves so that containers
frﬁnéferred to sﬁid surface at said first array extend across both of said side
boundary walls defining said first grocove, and containers transferred to said
surface ot said second array extend across both of said side boundary walls

defining said second groove.

22. Apparatus for conveying containers as set forth in claim
21, wherein said container receiving forward facing surface of said second

transfer conveyor is a generally planar surface.

23.  Apparatus for conveying containers as set forth in claim
21, in which each of said grooves is also defined by an individual rear
boundary wall; and

said apertures extend through said rear boundary walls.

24.  Apparatus for conveying containers as set forth in claim
23, in which said transverse cross-sectional dimension is substantially greater

than spacing beiween adjacent said apertures in each of said first and second

circular arrays. -
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25.  Apparatus for conveying containers as set forth in claim
24, .in which . scid transverse cross-sectional - dimension is at least
approximately two ﬂmes said spacing between od|acen1 said apertures in

each of said cnrcuiar crrays

26. 'Appo ratus for conveying conid_i'ﬁérs as set forth in claim

: 25, in which said opeHures of said first circular a'rr:dyg'gore arranged as a first

row of cperfures cnd sald apertures of said second circular array are
arranged as a second row of apertures;

said opertures in said first row of cbertures being spaced
equally from each o':ther and being disposed miquy between said side
boundary walls defining said first groove; and -

said cpertures in said second row of apertures belng spaced
equally from each’ other and belng disposed mIdWCIY between said side

boundary walls definlng said second shallow groove.

27.° 'Appar'afus for conveying contoihers as set forth in claim
1, wherein said holding units are arranged in single row as they pass through
said first transfer zone and said mandrels are in single row as they pass
through sdfd first 1rgrisfer zZone; _

in soid."’rrcnsfer zone, spacings between adjacent ones of said
mandrels being substantially greater than spccings'_bétween adjacent ones of
said holding units and linear speed of said mandréls being substantially

greater than linear speed of said holding units.

28. Apparatus for conveying co_nﬁ:_iners, said apparatus
comprising: ' | .

continuous motion first and second transfer conveyors, the first
conveyor being rotatable about a respective first dxis, the second conveyor
being rotatable abéut o respective second axis and the axes being generally
parallel and laterally spaced; the conveyors b'ein_g'“éo sized and their axes

being so placed that a portion of the first and second conveyors axially

R RN A
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overlap.and are oxiolly spaced from each other and rotate past each other
about their respedﬁ% axes at an overlapping reg_iéi_’ifbf both of the first aqd
second conveyors;

the first conveyor having a first sufche,_the second conveyor
having a second surface, and the first and second surfaces being opposed to
each other at the region where the first and second con.veyc_»rs axially overlap
and are axially spaced apart; tae first surface being operable to apply a first
attractive force for holding containers to the first surface, the second surface
being operable to apply a second attractive force for holding containers to the
second surface;

a continuous motion mandrel carrier rotatable about a third
axis spaced from the first o>_éis, the first and third axes being so positioned and
the mandrel carrier and the first conveyor being of such shape and size and
so placed that containers are transferred in a single row from the mandrel
carrier to the first surface of the first conveyor;

a continuous motion belt conveyor including o flight section
movable fo convey containers away from the second conveyor, the flight
section being positioned to receive cans from the second conveyor at a
second transfer location downstream in the rotation of the second conveyor
from the region where the first and second conveyors overlap;

the second surface of the second conveyor including concentric
outer and inner tracks formed around the second axis, each of the outer and
inner tracks being adapted to provide a second aftractive force for holding
containers to the respective one of the outer and inner tracks when the
containers are transferred to the second surface of the second conveyor from
the first surface of the first conveyor;

the path of containers on the first surface of the first conveyor,
the inner and outer tracks on the second conveyor and the overlupﬁing region
all being so placed on the respective conveyors that in the region where the
ﬁrst and second conveyors overlap as fhey rotate, the path of some of the
containers on the first conveyor first cross in front of the outer track on the

second conveyor and then intersect the inner track of the second conveyor;

-31-
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as the first and second conveyors rotate, and as a first plurality
of the containers 'supported on the first conveyor cross the outer track of the
second conveyor, the first conveyor is operative fo hold the first plurality of
containers fo the first conveyor as the first plOrali_i_y of containers pass the outer
track of tﬁe second conveyor and the first c_:onveYor is operative to release the
first plurality of containers fo the inner track of the sécor_ld conveyor when the
first plurality of containers are at the inner track of the second conveyor;
the first and séco_nd conveyors being o'pei'utive to act on a
second plurality of the containers supported on the first conveyor such that as
each of the second plurality of containers crosses the outer track of the second
conveyor, the first conveyor is operative to discontinue the first attractive force
ond release the second plurality of con’fdiners to the second atiractive force
at the outer frack of the second conveyor;
" whereby the first and second p_lur'alii'ies of containers are
transported on the inner and outer tracks réspecﬁvely to the second transfer

location at the belt.

29.  Apparatus for conveying containers as set forth in claim
28, wherein the first and second conveyors are operuﬁve so that the
containers of the first and second pluralities alternate around the first

conveyor.

30. Apparatus for conveying containers as set forth in claim
28, further corﬁprisihg respective container supports on the first conveyor for
supporting each of the second plurality of confoiners on the first conveyor,
each container support respeciively moving the respective supported container
from a radial position where the first and second plurality of containers are

in a same radius row at the transfer to the first conveyor from the mandrel

" carrier to a second radially inward position at the overlapping region between

the first and second transfer conveyors so that at the transfer between the first

conveyor and the second conveyor, the second plurality of containers are

R
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moving on a respective path that has a tangent that overlaps and is parallel

to a tangent fo the outer track on the second conveyor.

31.  Apparatus for conveying containers as set forth in claim
30, wherein the first conveyor supporis the path of the first plurality of
containers on the first conveyor fo rotate along a circular path around the first
axis, while the path of the container supports and of the second plurality of
containers on the first conveyor is a non-circular path of greater radius from
the first axis at the transfer from the mandrel carrier to the first conveyor and
of shorter radius from the first axis at the transfer of the second plurality of

cans to the outer track of the second conveyor.

32. Apparatus for conveying containers as set forth in claim
31, further comprising a cam on the first transfer conveyor and having a path
passing around the first axis, a respective cam follower on each of the
supports for the second plurality of containers and each cam follower is in
engagement with and follows the cam on the first conveyor, the cam being
shaped so that when the cam followers follow the cam path, the second

plurality of containers follow the respective path where, at the transfer of the

- second containers from the first conveyor to the second conveyor, the second

plurality of containers are traveling along a path where the tangent 1o the
path of the second plurality of containers on the first conveyor are the same
tangent to and are parallel to the tangent to the path of the second plurality

of containers on the second conveyor.

33.  Apparatus for conveying containers as set forth in claim
32, wherein the inner and outer tracks apply the second attractive force by the
tracks comprising respective grooves of the second conveyor in which suction

is applied so that the cans are transferred to the tracks of the second conveyor

| RO O R

by and are held there by suction.
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34. Apparatus for conveying containers as set forth in claim

32, wherein the inner and outer tracks of the second conveyor apply the
second attractive force by the tracks having magnetic material thereon to

magnetically hold the containers to the second conveyor.

35.  Apparatus for conveying containers as set forth in claim
34, further comprising magnetic material at fhe:ﬂight section of the belt
conveyor to magnetically transfer containers to the belt conveyor from the

second conveyor and to magnetically hold the containers to the belt conveyor.

36. Apparatus for conveying contqiﬁers as set forth in claim

28, wherein the first conveyor supports the path of the first plurality of

containers on the first conveyor to rotate along a circular path around the first

axis, and the path of the container supporis and of fhe second containers on

5 the first conveyor is a non-circular path of greater radius from the first axis ot
the transfer from ihe mandrel carrier o the first conveyor and of shorter

radius from the firéf '__cjxxis at the transfer of the second plurality of cans to the

outer track of the second conveyor.

37.  Apparatus for conveying containers as set forth in claim
10 28, wherein the first aftractive force applied by the first surface and the second
attractive force applied by the tracks of the second second surface are suction

forces.

38. Apparatus for conveying containers as set forth in claim
37, further comprising the flight section of the belt conveyor being adapted
15 to provide a third suction atiractive force for holding containers to the flight

section.

39. Apparatus for tonve_ying containers as set forth in claim

28, wherein the inner and outer tracks of the second conveyor apply the

e |
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second attractive force by the tracks having magnetic material thereon to

20 magnetically hold the containers to the second conveyor.
40. Apparatus for conveying containers as set forth in claim

39, further comprising the flight section of the belt conveyor being adapted

to pruvide a third attractive magnetic force for magnetically holding

| O

containers fo the flight section.
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