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: (57) Abstract

‘The output end of a very high speed continuous motion cylindrical can decorator is provided with unloading apparatus in the form of
a continuously moving closed loop belt (105) and a continuously rotating disk (102). Decorated cans are delivered to the disk, with rearward
facing open ends of the cans engaging the front face of the rotating disk and being held against the front face, preferably by rearward
directed suction forces. Cans are moved by the disk into close proximity with an upward moving fight of the belt, and are transferred
to the latter by forward directed suction forces which act through the upward moving flight to draw the closed ends of the cans against
the upward moving flight. The rearward acting suction forces act through the disk and -are applicd at those portions of the disk that are
at angular positions which are selected to assist transfer of cans to disk. Application of the rearward acting suction forces is discontinued
at those portions of the disk that are at angular positions where cans are transferred from disk to the belt. When the decorated cans are
constructed of ferrous materials, suction transfer and holding forces which act on the cans may be replaced by magnetic forces.
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, 800 cans/mn., and problens of unloading cans with wet decorations onto
deco chain pins as well as problens w'th deco,chains per se, have becone
nmore apparent and bothersone. These probl ens include excess noi se and can
30 damage because of engagenent between netal cans and net al WO

97/ 41050 . WO97/41050 PCT/ US97/ 031 BETUSIT05168s
Not only are | ong deco chai ns expensive, but because they are constructed
of so many parts there is a tendency for the chains to wear out and break
down when operated at very high speeds. 5 Because of the
foregoi ng problens, where feasible, decorated containers, especially those
constructed of iron are carried through curing ovens on belts rather than
on the pins of a deco chain. An exanple of this type of equipnent using
belts is found in 10 U S. Patent No. 4,771,879 which issued Septemnber
20, 1988 to F.L. Shriver for a Container Transfer System The teachings of
U S. Patent No. 4,771,879 as well as teachlngs of - prlor art patents
referred to therei n PUAL 80 ROTATT ZRANSFE] P YEYOR

In U S Patent No. 4,771, 879 cans are decorated mhlle they are on mandr el s
that are nounted alqg t he

The present invention relates generally to
_ continuous motion apparatus for decorating cylindrical
S containers, and relates more particularly to apparatus of
this type that does not require a deco chain for
conveying decorated containers to a curing oven.
In high speed continuous motion equipment that
decorates cylindrical containers (cans) for beverages and

10 the like, decorated containers having wet decorations
thereon are off-loaded onto pins of a 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

1s 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 J.

20 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

25 motion can decorators have increased, now surpassing
1,800 cans/min., and 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 excess noise and can

30 damage because of engagenent between metal cans and metal



periphery of a mandrel wheel and extend axially forward therefrom The
decorated cans are transferred fromthe mandrels to a wheel-1ike first
transfer conveyor, then to 20 an edge of a wheel-like second transfer
conveyor and then to a belt conveyor which carries the containers with wet
decorations twesuest o and t hrough a curing oven. Cans convegeusimosidee
second transfer conveyor project radially with respect to the rotational
axis of the second 25 transfer conveyor. While there is no deco chain,
the second transfer conveyor of U S _Pgtent No. 4,771,879 is an expensive
structure that is constructed of many parts and there nust be very close
coordi nati on between operation of the first and second transfer conveyors.
30 Further, rotational axes for the transfer conveyors are transverse
to one another resulting in inefficient utilization of space. - 3-
SUMVARY OF THE PINENTINGE lonlyc areddndg dech chmins eogpensiveenbiubn, there is

provi ded appar abegaiss ww&&oﬁa&a&eé&%@w ﬂnma%lash%eea ppep end

and a cl osed eng, oA} 'for Uit 2Ene"Ho $EAT SRPU 15 eakCabin "Ghen
operated at very high speeds.
5 Because of the foregoing problems, where

feasible, decorated containers, especially those
constructed of iron are carried through curing ovens on
belts rather than on the pins of a deco chain. An
example of this type of equipment using belts is found in

10 U.S8. Patent No. 4,771,879 which issued September 20, 1988
to F.L. Shriver for a Container Transfer System. The
teachings of U.S. Patent No. 4,771,879 as well as
teachings of prior art patents referred to therein are
also incorporated herein by reference.

15 In U.S. Patent No. 4,771,879 cans are decorated
while they are on mandrels that are mounted along the
periphery of a mandrel wheel and extend axially forward
therefrom. The decorated cans are transferred from the
mandrels to a wheel-like first transfer conveyor, then to

20 an edge of a wheel-like second transfer conveyor and then
to a belt conveyor which carries the containers with wet
decorations thereon to and through a curing oven. Cans
conveyed by the second transfer conveyor project radially
with respect to the rotational axis of the second

25 transfer conveyor. While there is no deco chain, the
second transfer conveyor of U.S. Patent No. 4,771,879 is
an expensive structure that is constructed of many parts
and there must be very close coordination between
operation of the first and second transfer conveyors.

30 Further, rotational axes for the transfer conveyors are
transverse to one another resulting in inefficient
utilization of space.



gontinuous notion first and second transfer 5 conveyors rotatabl e about
I"ateral | y spaced respective first and second axes that are generally
parallel to each other; a continuous notion mandrel carrier rotatable about
athird axis, and a continuous notion bel t conveyor-10 tncl uding a
first flight sWeHPS0 said first transfer conveyor being di sP63@§% ﬂgﬁsﬁl ly
forward of both said second transfer conveyor and said carrier, and said
first flight section passing in front of said second transfer conveyor; 15
a plurality of container carrying nandrgls on said carrier, extending
forward therefrom a plurality of contarner carrying holding units on said
first transfer conveyor, projecting rearward therefrom and being in an
array surrounding said first 20 axis; said second transfer conveyor
being provided with a contalner rece|V|ng forward facing generally planar
surface that i AR ‘ to said second axis and from which

a first attracti ng force %cordi‘i’igt QBd%EOiﬂéﬁﬂh@%ﬁﬂﬁr&x r%ﬁ&‘ﬁ’aég inom
saidfirst trans or to 73& gy second jr.ansfer convgﬁor to
|l

operatively enga Svaﬁﬁ? S WAth, Het RecorpabirP8ns of
sai d pl anar surfhberwla\ﬂ;re tﬂzranﬁglerteﬂofdomgtlze)rmndrel wheel to a first

5 transfer conveyor wheel, then to a second transfer
conveyor wheel, and thereafter to a conveyor belt. The
most obvious differences between U.S. Patent No.
4,771,879 and the instant invention is that in the latter
the rotational axes of the transfer conveyors are

10 parallel to each other and the second transfer conveyor

in the instant invention has a simplified construction
because cans conveyed thereby project axially with
respect to the rotational axis of the second transfer
conveyor. More particularly, the second transfer

i5 conveyor includes a rotating plate aﬁd a stationary
.suction manifold having an open side that is covered by a
perforated portion of the plate as it rotates,

As cans are received by the first transfer

conveyor, they are traveling in a single row, and as the

20 first transfer conveyor rotates, the cans are rearranged
into two rows from which they are transferred to the
rotating plate. Open ends of the cans engage a main
planar surface of the plate at areas'thereof where
perforations through the plate are arranged in two

25 circular rows formed about the rotational axis of the
plate as a center. Suction forces within the manifold
extend through the plate perforations to draw the cans
rearward toward the rotating plate while the cans pass
over the manifold. As the influence of manifold suction

30 on the cans is reduced, the closed ends of the cans
engage a vertical flight of a moving perforated belt
conveyor and are held thereon by sucﬁion forces that
extend through the belt conveyor. Thé'latter may carry
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30 portions of said carrier and said first transfer conveyor

being in confronting relationship at a - 3a - first transfer zone where
said holding units receive containers that are being carried by said
mandrels; portions of said first and second transfer 35 . conveyors being

in confronti WQ9%#41088i onship at a second transfer zone wher ®@cxaissh/ayasser al | y
pl anar surface receives containers that project rearward from said hol di ng
units; portions of said first flight section and said 40 second
transfer conveyor being in confronting cel ationship at a | oadi ng zone where
contai ners which project forward from said second transfer conveyor are
received by said first flight section of said belt conveyor, with

contai ners so received being held on said 45 first flight section by
anot her attracting force; said | oading zone bei ng downstream of said second

transfer zone, *BEiFaE Fhraugmg sYRANExPERR; o Yanafes $heB Second transfer
zone and sai d dnckher conmyoraitiiat! extdndsdehimighy the wardngf a%a@hd open 50

ends while said Contajr“ﬂé%d?&in@&y§aEﬂefﬁffﬂai?“&ﬁ?@%&h@ftEﬁ@éfer zones and

at said Ioading Zone; . .
_ . nvention is to provide apparatus that conveys cans from

5 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

10 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
a planar surface which is perpendicular to the rotational

15 axis of the_secdnd transfer conveyor.

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

20 A further object is to provide apparatus of
this type having operating principles that enable suction
as well as magnetic forces to be utilized for holding
ferrous containers.

A still further object is to provide apparatus

25 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.

These objects as well as other objects of this
invention will become apparent to those skilled in the

30 art after reading the following description of the
accompanying drawings in which:



at said second transfer zone said open ends being in operative engagenent
W th said generally planar surface, at said first transfer zone said closed
ends 55 being in operative engagenent with said holding units, and at
sai d | oadi ng zone said closed ends being in operative engagenent mnth sai d
first flight NRIWYHH0 - 3b - According to the instant invETYEFBR st as
in U S Patent No. 4,771,879, cans with wet decorations thereon are
transferred fromthe nandrel wheel to a first 5 transfer conveyor
wheel, then to a second transfer conveygr.wheel, and thereafter to a
conveyor belt. The nost obvious differences between U S. Patent No.
4,771,879 and the instant invention is that in the latter the rotational
axes of the transfer conveyors are 10 parallel to each other and the
second transfer gony yor N the |n tan ption has a sinplified
constructi on bec&® S Ty o Bl gct axially with respect to
the rotational axis of theFrga.cand.st masifer etevakion oﬁ\/tumﬁianbnsuha:tiqm t he
second transter San dectAVEN agdithtilBScint ELLLAY ) HctcdBdndeSyaih Onary
avl e

suction manifold Qgg I'S covere per orat
portion of the pFERER ?t°§(ﬁﬁﬁ<&95t‘"t invention.
5 Pig. 2 is a fragmentary side elevation in

schematic form of the major can carrying and transfer
elements.

Fig. 3 is a front elevation of the drive
mechanism and vacuum plenum for the transfer conveyor

10 plate. '

Fig. 4 is a fragmentary developmental view
taken along lines 4-4 of Fig. 3 locking in the direction
of arrows 4-4.

Fig. 5 is a cross-section of the belt tensioner

15 taken through line 5~5 of Fig. 3 looking in the direction
of arrows 5-5.

Fig. 6 is a front elevation of the transfer
conveyor plate.

Fig. 6A is a cross-section taken through line

20 6A-6A of Fig. 6 looking in the direction of arrows 6A-6A.

Fig. 6B is another cross-section taken through
line 6A~6A of Fig. 6 looking in the direction of arrow
6A~6A and illustrating a modified construction for the
transfer conveyor plate.

25 Fig. 7 is a plan view in schematic form
presented to simplify understanding of the construction
and operatibn of the apparatus illustﬁated in the other
Figs.

D c ON E DRAW
30 As may be desired to ampllfy the following
description, reference should be made to the aforesaid
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As cans are received by the first transfer conveyor, they are traveling in
a single row, and as the 20 first transfer conveyor rotates, the cans
are rearranged into two rows fromwhich they are transferred to the
rotating plate. Open ends of the cans engage a main planar_surface of the
pl ate at ar eaWoUwawsdf where perforations through the pl ateperasenegaged in
two 25 circular rows forned about the rotational axis of the plate as a
center. Suction forces within the manifold extend through the plate
perforations to draw the cans rearwardgoward the rotating plate while the
cans pass over the manifold. As the influence of manifold suction 30 on
the cans is reduced, the closed ends of the cans engage a vertical flight
of a noving perforated belt conveyor and are held thereon by suction forces
t hat extend through the belt conveyor. The latter may carry WO 97/ 41050
PCT/ US97/ 03168 P45-¢ Rétﬁaﬁs"?hr%ﬂ%* 348upBnWedl cas ethem mxfior werém t o

anot her conveyoprekidbuslyerefertedugh t he curing oven. Accordingly, the

Proms ) a continuous gy ebenxing o8 SKo draPNS aifa i COTV VS ©O7°
particularly to Fig. 1 that illustrates continuous motion
5 cylindrical can decorating apparatus which includes the
instant 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 5,183,145. However, in the instant invention

10 the output end of the apparatus includes a suction
transfer conveyor plate 102 and a belt conveyor 105 in
place of the pin carrying deco chain at the output end of
the apparatus illustrated in Fig. 1 of U.S. Patent
5,183,145.

15 Briefly, the apparatus of Fig. 1 herein
includes infeed conveyor chute 15 which receives
undecorated cans 16 each open at one end 16b thereof
(Fig. 7), from a can supply (not shown) and places them
in arcuate cradles or pockets 17 along the periphery of

20 aligned axially spaced rings 14 that are fixedly secured
to wheel-like mandrel carrier 18 keyed to horizontal
drive shaft 19. Horizontal spindles or mandrels 20, each
part of an individual mandrel/actuator subassembly 40
(Fig. 2), are also mounted to wheel 18 with each mandrel

25 20 normally being in spaced horizontal alignment with an
individual pocket 17 in a short region extending
downstream from infeed conveyor 15. 1In this short region
undecorated cans 16 are moved horizontally, being
transferred from each cradle 17 to an individual mandrel

30 20. Suction applied through an axial passage extending
to the outboard or front end of mandrel 20 draws
container 16 rearward to final seating position on
mandrel 20 where the closed end 16c of can 16 engages the



oven w thout placing the cans on pins of a deco chain. Another object is to
provi de apparatus of this type in which there are partially overl apping
first and second transfer conveyors that rotate on laterally offset 10
paral |l el horizontal axes, with the second transfer conveyor-including a
rotating pl at VREV#WRY a pl anar surface that receives cans erF?@ﬁ%m?ﬂ$st
transfer conveyor with the open ends of the cans directly engaging a planar
surface which is perpendicular to the rotational 15 axis of the second
transfer conveyor. Still another object.is to provide apparatus of this
type in which the cans are transferred directly fromthe planar surface to
a noving vertical flight of a belt conveyor. 20 A further
object is to provide apparatus of this type having operating principles

t hat .enabl e suction as well as magnetic forces to be utilized for holding

ferrous contai neP§tbaaxd;end fqff mandred; 28+ | Bach mandxele 24 shoaldsbes
of this type ibn }mbadebﬂ@ﬁérﬁf)Qﬁﬂ:ﬁ; @r cﬁﬁglagﬁﬁrﬂze@ftih{@ﬁﬁgﬂi Tz'?ﬁﬂgfﬂst
conveyor T oo s igh BPatiia N ngBRERC b mAl AP ShRekls' Bk
wi || becone appakanfred hzentadns ajpPreperdy3doaded gan K&.cr Ineadi ng t he
fol | ow ng gescri pahf8rOknéWte £ AN ARE, NG £dEANEHPSI3 WebdctE that a
mandrel 20 is unloaded or is not properly loaded, then 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

10 mandrel 20 is moved to a "no-print" position in which it
will not be engaged by a blanket segment 21.

While mounted on mandrels 20, cylindrical
sidewall 16a of each can 16 is decorated by being brought
into engagement with one of the continuously rotating

i5 image transfer mats of blanket 21 of the multicolor
printing press decorating section indicated generally by
reference numeral 22. Thereafter, and while still
mounted to a mandrel 20, each decorated can 16 is coated
with a protective film, typically varnish, applied

20 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,

25 constituted by suction cups 36. During this transfer the
pickup devices 36 are traveling in single file 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

30 cans 16 to pockets 17. Transfer wheel 27 rotates about
horizontal shaft 28 as a center and at second transfer
zone 98 cans 16 carried by wheel 27 ére deposited on the
forward planar surface 101 of ring-shaped suction



WO 97/ 41050 PCT/ US97/ 03168 BRI EF
‘DESCRI PTION OF THE DRAWNGS Fig. 1 is a side elevation of continuous notion
can decorating apparatus constructed in accordance with teachings of the

i nstant invention. 5 Fig. 2 is a fragnentary side el evation
in schemati cCWOS4185% t he .nmj or can carrying and transfer elPETAISPZ03168 g. 3
is a front elevation of the drive nmechani sm and vacuum pl enum for the

transfer conveyor 10 plate. Fig. 4 is a fragnentary devel opnental view
taken along lines 4-4 of Fig. 3 looking4n the direction of arrows 4-4.
Fig. 5.is a cross-section of the belt tensioner 15 taken t hrough line

5-5 of Fig. 3 looking in the direction of arrows 5-5. Fig. 6 is a front
el evation of the transfer conveyor plate. Fig. 6A is a cross-section taken
t hrough line 2 ing in the direction of arrows

% 6A-6A of Fig..6 | ook )
6A-6A. Fig. 6B rangfer, SPnYPYaT RIAte (b3 ok dhe: HPSEEE FATEle SRsM6rig. 6
| ooki ng i n t he ddwnstirean fromrtransfer 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
5 vertical flight 103 of closed loop perforated belt

conveyor 105. Cans 16 on conveyor plate 102 are drawn
forward to engage vertical flight 103 by suction forces
generated in a well known manner to extend through
conveyor belt 105 and rearward of flight 103 at regquired

10 portions thereof. At its downstream or upper end, flight
103 is guided by suction idler roll 189 and 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

15 cans 16 through the curing oven.

As disclosed in U.S. Patent No. 5,183,145, in
transfer region 99 suction holding devices 36 are in
single file and are rearranged on transfer wheel 27 to be
in two rows 36a, 36b while passing through transfer

20 region 98. U.S. Patent No. 5,183,145 also discloses that
in transfer region 9% 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

25 devices 36. In addition, U.S. Patent No. 5,183,145
discloses how the position of a felatively stationary
valve element on V-shaped casting 65 is adjusted
automatically to maintain coordinated operation between
mandrel carrier 18 and transfer wheel 27 as linear speed

30 differences between mandrels 20 and holding devices 36
vary.

Circular opening 107 at the center of ring-
shaped plate 102 is closed by circular cover 108 (Fig.



6A-6A and illustrating a nodified construction for the transfer conveyor
plate. 25 "Fig. 7 is a plan view in schematic form presented
to sinplify understanding of the construction and operation of the
apparatus illustrated in the other Figs. DETAI LED DESCRI PTI ON OF THE

DRAW NGS 30 WO 97/41050 As may be desired to anplify the f&CTUEIRII68
description, reference should be made to the aforesaid WO 97/ 41050

PCT/ US97/ 03168 -6- U.S. Patent No. 5,183,145 as well as other prior art
previously referred to. Now referring_tg fhe draw ngs and nore particularly

to Fig. 1 that illustrates continuous notion 5 cylindrical can
decorating apparatus which includes the instant invention. The input end at
the right side of the apparatus illustrated in Fig. 1 herein is the sane as

the input end of the apparatus illustrated in Fig. 1 of U S Patent
5,183, 145. Howevél), ¥ith e plweddtyi afchelbs 19P alonghdheupguiphany offt he

appar at us i ncl udgsvér s168 | itenaing’ Ehr6agN CyDéairides apettandsaiel tFig.
conveyor 105 in pf ags £y At Hebutd' FYhG%SEQ fF'YD Yovell®18HPUmend Of

latter is keyed to stub shaft 110 which is rotatably

5 supported in axially Spaced bearings 112, 113 mounted on
opposite arms of U-shaped bracket 114 that is secured to
mounting plate 115 by a plurality of bolts 116. Driven
sprocket 117 disposed between the arms of bracket 114 is
-mounted on shaft 110 and keyed thereto. Double sided

10 timing belt 120 is engaged with the teeth of driven
sprocket 117, idle sprockets 118, 119 and drive sprocket
121. The latter is ‘keyed to transfer carrier drive shaft
28. Tdler 118 is rotationally mounted at one end of arm
122, with the other end of arm 122 nesting between the

15 short arms of U-shaped spacer member 225 having a web
portion interposed between arm 122 and mounting plate
115. Clamping bolts 124, 124 extend through longitudinal
slots 123, 123 in arm 122 and through clearance apertures
in the web portion of spacer 225 to engage threaded

20 apertures in mounting plate 115 and thereby maintain arm
122 in its adjusted position.

A plurality of bolts 126 fixedly secured
mounting plate 115 to a stationary frame portion of the
apparatus, with a plurality of standoffs 127 projecting

25 forward from mounting plate 115. Circular plenum
structure 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 trough. The free

30 front edges of sidewalls 131, 132 are held apart by a
plurality of rod-like elements 134 as well as by barrier
partitions 136 and 137 at the respective upstream and
downstream ends of suction plenum 135 that is formed



the apparatus illustrated in Fig. 1 of U S. Patent 5,183, 145. 15

Briefly, the apparatus of Fig. 1 herein includes infeed conveyor chute 15
whi ch recei ves undecorated cans 16 each open at one end 16b thereof (Fig.
7), froma can supply (not shown) and places themin arcuate cradles or
pockets 17 alwog@asteso peri phery of 20 al igned axially spaeefisévoags 14
that are fixedly secured to wheel -like mandrel carrier 18 keyed to

hori zontal drive shaft 19. Horizontal spindles or nandrels 20, each part
of an individual mandrel/actuator supggggpbly 40 (Fig. 2), are also nounted
to wheel 18 with each mandrel 25 normal Iy being in spaced-horizontal
alignment with an individual pocket 17 in a short region extending
downstream from i nfeed conveyor 15. In this short regi on undecorated cans
16 are noved horizontally, being transferred fromeach cradle 17 to an

i ndi vi dual nandthergbetweer(and Sxttends fppl the léweridlalm ofxithle pzoagge

extending to th _ 0] d | ger 16
rearvvardgt o fi ngﬁﬁgﬁg‘:%“ﬁ% ﬁrr%qr’r?%grgg? %#ﬁr%?@%@gggdggnd 16¢c
of can 16 engag {REX © ) /pgé;ﬁgon s provided for securing a hose
PCT/ US97/ 03168 {(fiet shown) from a vacuum source (not shown) to plenum
] 135. Extending across structure 125 at the front thereof
and disposédfdownstream from partition 137 is control
number 140 which has a pair of elongated cutouts 141, 142
that taper downward in a downstream direction, for a
reason that will become obvious.
10 Rotating conveyor plate 102 is disposed in
front of plenum structure 125, being closely spaced with
respect thereto to provide a cover for plenum 135. A
suitable spacing between rear surface 159 of plate 102
and the free forward ends of plenum walls 131, 132 is
15 .020", '
As seen best in Fig. 6, transfer conveyor plate
102 is provided with a plurality of apertures 141 that
are arranged in a single row to form an outer circular
array and another plurality of apertures 142 that are
20 arranged in é.row to form an inner circular array. The
inner and outer circular arrays of apertures 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
25 are very shallow. Apertures 141 of the outer array
extend rearward from floor 161 of outer undercut 151 and
apertures 142 of the inner array extend rearward from
floor 162 of the inner undercut 152.
In a suitable construction for handling
30 aluminum caﬁs that are 2.6 inches in diameter, each of
the floors 161 and 162 is 3/4" wide, each of the
apeftures 141, 142 is 7/32" in diameter and spacings
between adjacent apertures in each circular row are



out board end of mandrel 20. Each nmandrel 20 shoul d be | oaded properly with
*a can 16 by the time mandrel 20 is in the proxinmty of sensor 33 which
detects whether each nmandrel 20 contains a properly |oaded can 16. In a 5
manner known to the art, if sensor 33 detects that a mandrel 20 is unl oaded
or is not prop@TIMeseaded, then as this particular nmandrel XRSTIHIHW168

t hrough the decorating zone, wherein printing bl anket segnents 21 normally
engage cans 16 on mandrels 20, this unl oaded or m sl oaded 10 mandrel 20
is nmoved to a "no-print” position in_ﬁghch it will not be engaged by a

bl anket segnent 21. While nounted on drels 20, cylindrical sidewall 16a
of each can 16 is decorated by being brought into engagenent with one of
the continuously rotating 15 . inmge transfer mats of blanket 21 of the
mul ticolor printing press decorating section indicated generally by

ref erence nuner dpPxibatedyl 0eB, inchies\hi Witk ithismarraagdenent eachlref 20,

each decorated Karss 16°3kCHeYat On atn%lﬁ%zt iéﬁ\;eiﬁrw ptI%(QLC 3 Ypyar ni sh,
applied 20 Efﬁﬁelo by engagenpent w t e periphery of _a | cator roll
2571 " Che over veA PR RoF PAIFBAFB TR R |5, BieniMeass FRRRIGR 24
Cans 16 with decesssntdad lyndwpr epertures chil iwhen tdasy aéniar att tise outer
transferreg fro ﬂﬁﬁﬂr ' I 3RleC L C
consti tut e!a by rsg ctio gbéoggsse%??ﬁglfhﬂ@ﬁp}r@grgﬁ Egap?@%tp@%‘evll?eges 36
‘are traveling inﬂiiﬁﬁﬁk??i €% 8hE2Y he _

Fig. 6B illustrates transfer conveyor plate 202

which contains the features of conveyor plate 102 if Fig,
6A, modified by adding rear surface shallow circular

10 undercuts 181, 182 that are aligned with the respective
front surface shallow undercuts 151, 152. Although not
illustrated, undercuts 181, 182 may not have the same
depth and/or width as the respective shallow undercuts
151, 152. If the front facing surface containing

15 undercuts 151, 152 for transfer conveyor plate 202 is
damaged, mounting of plate 202 in Fig. 6B to cover 108
may be reversed to present a new and/or undamaged surface
which faces forward to be engaged by the open ends 16c of
cans 16 that are carried by suction holding elements 36a,

20 36b.

Undercuts 151, 152 are provided in transfer
conveyor plate 102 to prevent buildup of an excess
suction force that could cause cans 16 to collapse, as
might occur if the entire free end of the can sidewall

25 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 éﬁction conveyor

30 belt to replace a conventional pin oven conveyor chain.
While the foregoing description describes suction forces
as being used to attract and hold cans on the conveyor
plate and on the conveyor belt. |



peri phery of transfer wheel 27 in a first transfer zone indicated by
reference numeral 99 (Fig. 2) that is |ocated between overvarnish unit 24
and the infeed of 30 cans 16 to pockets 17. Transfer wheel 27 rotates
about horizontal shaft 28 as a center and at second transfer zone 98 cans
16 carried bywobesles7 are deposited on the forward pl anar porimesn3iddl of
ri ng- shaped suction WO 97/ 41050

PCT/ US97/ 03168 transfer conveyor plate 102. The latter carries cans 16
downstream fromtransfer zone 98 thrgug? a holding zone that extends to

| oadi ng zone 95 where cl osed ends 16¢ cans 16 are in close proximty
with the upward noving 5 vertical flight 103 of closed |oop perforated
belt conveyor 105. Cans 16 on conveyor plate 102 are drawn forward to
engage vertical flight 103 by suction forces generated in a well known
manner to extend through ¥heneyciedmichalidb isnusedar ikir ils gleddssany o3 at

required 10 s@.%&banﬁoigreﬁeoée 3[&;5 ':ié d@%%aeeﬂek ti?é)eﬂuﬂsno%n ithledht

103 is guided by suct]on i s_¢onpected wth rizontal

flight 104. Bel AeCOREBRLP 1DSOFIST %\?&F%%' 1sable ctEAnsten, 9% FaBfen( not
shown) or to onasofromr hoddingi sucticrdenices @saj 3ébwn)Thérainstant convey

15 cans 16 inaedlctiBnCs! RSr& $dtegoing in the region where cans
16 are removed from devices 36a, 36b to the point where
linear speed of cans 16 on conveyor plate 102 may be
slower than linear speed of cans 16 at the point where
they are dismounted from devices 36a, 36b. Suction

10 holding is suitable for handling both ferrous and non-
ferrous (i.e. aluminum) cans. However, when ferrous cans
are being decorated, magnetic rather than suction forces
may be used to attract and hold the ferrous cans on the
conveyor plate and/or conveyor belt.

15 Although the present invention has been
described in relation to particular embodiments thereof,
many other variations and modifications and other uses
will become apparent to those skilled in the art. It is
preferred, fherefore, that the present invention be

20 limited not by the specific disclosure herein, but only
by the appended claims.



As disclosed in U S Patent No. 5,183,145, in transfer region 99 suction
“hol ding devices 36 are in single file and are rearranged on transfer wheel
27 to be in two rows 36a, 36b while passing through transfer 20 regi on
98. U.S. Patent No. 5,183,145 also discloses that in transfer region 99
spaci ng bet we®® 934058 ent hol di ng devices 36 is substanti al | POTASS743868N
spaci ng between adjacent mandrels 20 and the latter are traveling at a

| i near speed substantially faster than that of hol ding 25 devi ces 36.
In addition, U S. Patent No. 5,183, 1455di scl oses how the position of a
relatively stationary val ve el enent on V-shaped casting 65 is adjusted
automatically to maintain coordi nated operation between mandrel carrier 18

and transfer wheel 27 as |inear speed 30 di fferences between mandrel s
20 and hol di ng devi ces 36 varg. Circul ar opening 107 at the center of ring-
shaped pl ate 10 tul ar cover 108 (Fig. WO 97/ 41050

PCT/ US97/ 03163 -9- 4), with a mbpardtuy for kanveyifi§ ebatgindws paidmlgry of
cover 108 ext endnixdl Wadldl G6bef! 8hE RlP Y 'Hickaal bha(bpflos e 'daid tpdhnY

secure ring plate 102 tq cove ] .
end, said apparatus including:

continuous motion first and second transfer

5 conveyors rotatable about laterally spaced respective
first and second axes that are generally parallel to each
other;

a continuous motion mandrel carrier rotatable

about a third axis, and a continuous motion belt conveyor
10 including a first flight section;

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

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

a plurality of container carrying holding units
on said first transfer conveyor, projecting rearward
therefrom, and being in an array surrounding said first

20 axis;

said second transfer conveyor being provided
with a container receiving forward facing generally
planar surface that is generally perpendicular to said
second axis and from which a first attracting force

25 extends to draw containers rearward from said first
transfer conveyor toward said second transfer conveyor to
operatively engage and be held at said planar surface
while portions of said planar surface travel through a
holding zone;

30 portions of said carrier and said first
transfer conveyor being in confronting relationship at a



|atter is keyed to stub shaft 110 which is rotatably 5 supported in
axially spaced bearings 112, 113 nounted on opposite arnms of U shaped
bracket 114 that is secured to nounting plate 115 by a plurality of bolts
116. Driven sprocket 117 disposed between the arns of bracket 114 is
mount ed on s¥®#7408 and keyed thereto. Doubl e sided 10 PET/HSRg3t68| t 120
Is engaged with the teeth of driven sprocket 117, idle sprockets 118, 119
and drive sprocket 121. The latter is keyed to transfer.carrier drive shaft
28. ldler 118 is rotationally nountediat-one end of arm 122, with the other
end of arm 122 nesting between the 15 short arns of U shaped spacer
menber 225 having a web portion interposed between arm 122 and nounti ng
plate 115. C anping bolts 124, 124 extend through |ongitudinal slots 123,

225 to ongage (AETuSa pgtet SahE ek Hatd Tiialng BrlEe AdeliR Therony
mai nt ai n ar m 1ZPrtainersathatt ave poging married byabaiq sandoels; 126 fi xedly
W ih & plaral ity of "’“s?aﬁi?f'f‘??%iéﬁﬁé"*‘e‘ﬁ[’?in’f*%W’Q"%"?ﬁa?%"??%rﬁaﬁﬁ‘32?? ng
\;,)V: ate 151#1 Ci récé’ﬂvfly OFiSe REAPT: ?‘ﬁc‘f%?%%%&lq%q rfg@&é@&‘géptﬁ‘é 3 JieRF endsgof
standof fs 127 Bransfemw zoneywhérgosaid gemerpldyuplonaycsurfad®s i ncl udes
concentric ciraéddiiveisievathindsd  tHa pryrRal edabiak@afryfl said3 to forma
circular tr ougti,‘.ol'gl%gf ru?ﬁts;
portions of said first flight section and said
40 second transfer conveyor being in confronting
relationship at a loading zone where containers which
project forward from said second transfer conveyor are
received by said first flight section of said belt
conveyor, with containers so received being held on said
45 first flight section by another attracting force;
said loading zone being downstream of said
second transfer ione, and said holding zone extending
- between said second transfer zone and said loading zone;
said closed ends being forward of said open
50 " ends while said containers are at said first and second
transfer zones and at said loading zone;
at said second transfer zone said open ends
being in operative engagement with said generally planar
surface, at said first transfer zone said closed ends
55 being in operative engagement with said holding units,
and at said loading zone said closed ends being in
operative engagement with said first flight section.

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

5 said second transfer conveyor.

* c L ] -] *



30 front edges of sidewalls 131, 132 are held apart by a plurality of
Tod-1i ke elenents 134 as well as by barrier partitions 136 and 137 at the
respective upstream and downstream ends of suction plenum 135 that is

f or med WO 97/ 41050 ' - PCT/ US97/ 03168
- 10 - therebQUMON g extends for the lower half of the trHcYE™8MEd by
structure 125. Short sleeve 138 disposed at the six o' clock position is
provi ded for securing a hose (not shown) froma vacuum source (not shown)
to plenum5 135. Extending across 3 r-ucture 125 at the front thereof
and di sposed downstream from partition 137 is control nunber 140 which has
a pair of elongated cutouts 141, 142 that taper downward in a downstream
direction, for a reason that will becone obvious. 10 Rot at i ng
conveyor plate 102 is disposed_ in fr pl enum structure 125, bein

nt of
closely spaced with respect’ th@P@FEangpgﬁ{’/i‘é‘é“‘éFYc’d\ﬂeF iperAuRA® 1%t A
sui t abl e spaci ngftetineim gldm RuihavbiébOosaid pf st KA ghitd sebtibnasodes war d

ends of plenum V@&&é%iﬂé%ﬂﬁe&ingethrgg% ésﬁiusl%%ﬁi%%s?ohg.':i g. 6,

transfer conveyor plate 102 is provided wt rality “of apertures 141
t hat
4. Apparatus for conveying containers as set

forth in claim 3 in which containers are held on said
belt conveyor by said another attracting force as
containers are moved thereby from said loading zone to

5 said second flight section; said another attracting force
being generated by suction.

S.. Apparatus for conveying containers as set
forth in claim 4 in which containers are oriented with
their respective longitudinal axes generally parallel to
sajid first and second axes while being moved from said

5 loading zone toward said second flight section.

6. Apparatus for conveying containers as set
forth in claim 1 in which said attracting force is
generated by suction.

7. Apparatus for 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 having a

S first surface constituting said generally planar 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 open side;

10 said plate-like member having a plurality of
apertures extending therethrough and positioned to
communicate with said manifold as said plate-like member

‘ * € L M .S * .



are arranged in a single rowto forman outer circular array and anot her
plurality of apertures 142 that are 20 arranged in a rowto form an
inner circular array. The inner and outer circular arrays of apertures 141
and 142 are concentric about rotational axis 110 for plate 102 as a center.
The front faWNO¥Reeface of plate 102 is provided with concRCWWS9E0368 cul ar
undercuts 151, 152 that 25 are very shallow. Apertures 141 of the
outer array extend rearward fromfloor 161 of outer undercut 151 and
apertures 142 of the inner array exteRg Learward fromfloor 162 of the

I nner undercut 152. In a suitable construction for handling 30 - al um num
cans that are 2.6 inches in dianmeter, each of the floors 161 and 162 is

3/ 4" wide, each of the apertures 141, 142 is 7/32" in dianmeter and spaci ngs
bet ween adj acent apertures in each circular row.are _ W 97/41050

PCT/ US97/ 03168 Eotpfes,; wherebyal @Y Pressyns. yuthin papd; maaifeldingenent each
of the cans 16 generateésosatidaattractimyefmrcenl ate 102 by suction forces
which draw air into plenum 135 through essentially two apertures 141 when

can 16 is at the outer 5 array and by substantially tw apertures 142
when can 16 8. Apparatus for conveying containers as set

forth in claim 7 in which at least some of said apertures
- are arranged in a circular array surrounding said second
axis as a center.

9. Apparatus for conveying containers as set
forth in claim 7 in which the second transfer conveyor
has a shallow groove extending rearward from said planar
surface and surrounding said second axis, with said

5 shallow groove being defined by spaced first and second
side boundary walls, and at least some of said apertures
communicating with said shallow groove;

each of said containers having a transverse
cross-sectional dimension that is substantially greater

10 than spacing between said side boundary walls; _
said 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.

10. Apparatus for conveying containers as set
forth in claim 9 in which said shallow groove is also
defined by a rear boundary wall;

said at least some of said apertures extending

5 rearward from said rear boundary wall.

11. Apparatus for conveying containers as set
forth in claim 10 in which said at least some of said
apertures are arranged in a circular array surrounding
said second axis as a center. '




Is at the inner array. Fig. 6B illustrates transfer conveyor plate 202

whi ch contains the features of conveyor plate 102 if Fig. 6A, nodified by
addi ng rear surface shallow circular 10 undercuts 181, 182 that are
aligned with the respective front surface shall ow undercuts-151, 152.

Al t hough not i WOWHIS® ed, undercuts 181, 182 may not have th&CTARE P h
and/or width as the respective shallow undercuts 151, 152. If the front
faci ng surface containing 15 undercuts 151, 152 for transfer conveyor
plate 202 is damaged, nounting of plate;202 in Fig. 6B to cover 108 may be
reversed to present a new and/or undanaged surface which faces forward to
be engaged by the open ends 160 of cans 16 that are carried by suction
hol di ng el enents 36a, 20 36b. Undercuts 151, 152 are provided in
transfer conveyor plate 102 to prevent buil dup of an excess suction force
that could cause cans 16 to collapse, as mght occur if the entire free end
o; t he c?n sidewal I 25 1245 AppsattiusForneonvBgihgretith frivrs) Giss getace
of transfer conv plat qql lis S n i nstant invention -
provi des a conti %&%&g‘l bﬁr gg‘é?‘lgnjgl gﬁt‘%’%ir#h[ rsgggf "e:%ng%‘ﬁ%€§%r p‘f ate in

conbi nati on wit hs#c¢ienpdndineneien ix substpatiallyrgpeater Lthamshacisgal
pi n oven conveyobetheh aljatént Nepdrnaay ie 8aiar cpit@lasemifdypes suction

forces
13. Apparatus for conveying containers as set
forth in claim 12 in which said transverse cross-
sectional dimension is at least equal to generally two
times said spacing between adjacent apertures in said
5 circular array.

14. Apparatus for conveying containers as set
forth in claim 7 in which said apertures are arranged in
concentric first and second circular arrays surrounding
said second axis as a center, with said second array

5 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

10 first axis and said first row;

said first and second transfer conveyors being
cperatively positioned whereby containers on said holding
units in said first row are transferred to said planar
surface at said second array, and containers in said

15 holding units in said second row are transferred to said
planar surface at said first array.

15. Apparatus for conveying containers as set
forth in claim 14 in which the second transfer conveyor
has first and second shallow grooves each extending
rearwvard form said planar surface and surrounding saiad

T



as being used to attract and hold cans on the conveyor plate and on the
conveyor belt. WO 97/ 41050

PCT/ US97/ 03168 - 12 - \Wen a deco-chain is used, it is necessary for
suction hol di ng devices 36a, 36b to track the pins on the deco-chain in
order to affeﬂﬁﬂ%mgoﬁhble transfer of cans 16 from hol di ng secrivsswassi ces
36a, 36b. The instant 5 construction is nore foregoing in the region
where cans 16 are renoved from devices 36a, 36b to the point where |linear
speed of cans 16 on conveyor plate 102 may be slower than |inear speed of
cans 16 at the point where they are dix¥sunt ed from devices 36a, 36b.
Suction 10 hol ding is suitable for handling both ferrous and non-
ferrous (i.e. alum nun) cans. However, when ferrous cans are being
decorated, magnetic rather than suction forces nay be used to attract and
hol d the $errouseernd arig, harithneaphr opl 84d it Xliow greewes Bekhg 15 I
Al t hough the pr&seiiied ' e | ' e Laon to,particul ar
enbodi grgrents tﬁereof edm%%?%gfhgir?§§?e§s§£%%%£%ak’|§g%§'aﬁﬁi‘gt her uses
will become app?PEHULSF Gfos2idfiret cirewlan array cosmynirating with
therefore, thatsaik finssteshalloenyroovécand said apertures of said

second circular array communicating with said second

10 shallow groove;

each of said containers having a transverse

cross-sectional dimension that is substantially greater
than spacing between said side boundary walls defining
each of said shallow grooves so that containers

15 transferred to said planar surface at said first array
extend across both of said side boundary walls defining
said first shallow groove and containers transferred to
said planar surface at said second array extend across
both of said side boundary walls defining said second

20 shallow groove.

16. Apparatus for conveying containers as set
forth in claim 15 in which each of said shallow grooves
is also defined by an individual rear boundary wall; and

said apertures extend rearward from said rear

5 boundary walls.

17. Appératus for conveying containers as set
forth in claim 16 in which said transverse cross-
sectional dimension is substantially greater than spacing
between adjacent apertures in each of said first and

5 second circular arrays.

18. Apparatus for conveying containers as set
forth in claim 17 in which said transverse cross-
sectional dimension is at least approximately two times

* € L M S5 i



20 limted not by the specific disclosure herein, but only by the
“appended cl ai ns. WO 97/ 41050 i

PCT/ US97/ 03168 - 13 - WHAT IS CLAIMED I S: 1. Appar atus for conveying
cont ai ners each of which has an open end and a cl osed end op ' | d
open end, sai Y&¥MPR us i ncl udi ng: continuous notion first g‘%@’é’i@%ﬁ%
transfer 5 conveyors rotatable about laterally spaced respective first
and second axes that are generally parallel to each other; a continuous
noti on mandrel carrier rotatable about 3® third axis, and a continuous
“'notion belt conveyor 10 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

in front of said 0, I f n -l D _ : u pty of
contai ner carryi %gf%a%éeﬁr?]%ﬁ%gglgg %§¥$§%?4 ae&?%tr? ier?g HFor \%&?‘dgkhégieérom a
plurality 8f contdFr@eIax AGSEY®y hol ding units on said first transfer

conveyor, projecting rearward )

_ 19. Apparatus for conveying containers as set
forth in claim 18 in which apertures of sajd first
circular array are arranged as a first row of apertures
and apertures of said second circular array are arranged

5 as a second row of apertures;

said apertures in said first row of apertures

being spaced equally from each other and being disposed
midway between said side boundary walls defining said
first shallow groove; and

10 said apertures in said second row of apertures
being spaced equally from each other and being disposed
midway between said side boundary walls defining said
second shallow groove.

-20. Apparatus for conveying containers as set
forth in claim 1 wherein said holding units are arranged
in single file as they pass through said first transfer
zone and said mandrels are in single file as they pass

5 through said first transfer 2zone;

in said transfer zone, spacings between
adjacent ones of said mandrels being substantially
greater than spacings between adjacent ones of said
holdihg units and linear speed of said mandrels being

10 Substantially greater than linear speed of said holding
units.

I



therefrom and being in an array surrounding said first 20 axis; said
second transfer conveyor being provided with a container receiving forward
facing generally planar surface that is generally perpendicular to said
second axis and fromwhich a‘first attracting force 25 extends to draw
containers realRAar8%% om said first transfer conveyor towar dPGEPS7836®Nd
transfer conveyor to operatively engage and be held at said planar surface
while portions of said planar surface tragel through a holding zone; 30
portions of said carrier and said first transfer conveyor being in '
confronting relationship at a WO 97/ 4105
PCT/ US97/ 03168 - 14 - first transfer zone
containers that are being carried by sgid
and second transfer 35 conveysrs |
second transfer zone where sai & geNera

containers that prgfect~earward fro
first flight sectfon and dai o\, \
© N ) p -
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dai d hol ding units receive
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40 second transfer conveyor being in confronting relationship at a
[ oadi ng zone where containers which project forward from said second
transfer conveyor are received by said first flight section of said belt
conveyor, with containers so received being held on said 45. first
flight sectiorW@97/4es% her attracting force; said | oadi ng zonECTmsE9IMS168
downstream of said second transfer zone, and said hol ding zone extending
bet ween said second transfer zone_and. sat/d | oadi ng zone; said cl osed ends
being forward of said open SO (M WMEANe said containers are at said
first and second transfer S SEE oadi ng zone; at said second
' sagat\\ve engagenent with said

‘ { er zone said cl osed ends 55

g units, and at said | oading

general ly planar surface, ;
bei ng in operative engaggnent 4,
zone said closed ends bei{ngi g
section. 2. Apparatus fo W

whi ch said belt conveyor
downstream of said first fl
sai d second transfer conve

§ as set forth inclaimlin

,Jght section that is
oyard away from 5
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WO 97/ 41050 W0 9741080 PCT/ US97/ 03168 - 15 - 3.
Appar atus for conveying containers as set forth in claim2 in which said

first flight section noves upward while traveling through said | oading

zone. 4. Apparatus for conveying containers as set forth in claim3 in

whi ch containers are held on said belt conveyor by said another attracting
force as containers are noved thereby from said |3&adi ng zone to 5 Pegpj
second flight section; said another attracting force being generated by 3168
suction. 5.. Apparatus fojy conveying containers as set forth in claim4 in

whi ch containers are odganted with their respective |ongitudinal axes
generally parallel to sdifd first and second axes while being noved from

said 5 | oadi ng zo foward said second flight section. 6. Appar at us
for conveying contain as set forth inclaiml in whigg said attracting
force is generated b ction. 7. Apparatus for conveyi¥ig contai ners as
set forth in claim1figg which said second transfer conveyor i gl udes a
stationary | ow press mani f ol & havi ng gn open side fading fegward and a
pl ate-1i ke menber h gabs | firgt serace cons [y said generally
pl anar surface; sai ate-1i ke nmenbgr bei nggy ot at gbl g~ O§FFX nuousl y about
said second axis as afcenter and beihg i &, ‘ .

¢




pperatively positioned in front of said nenber to cover said open side; 10
said plate-like nmenber having a plurality of apertures extending

t her et hrough and positioned to communicate with said manifold as said

pl ate-1ike rrerr@&r9 1058 V\D 97/ 41050

PCT/ US97/ 03168 TE100 ot at es, whereby | ow pressure within sacwummtsol d

generates said attracting force. 8. Appar atus for conveying containers as
set forth in claim7 in which at |east sone of said apertures are arranged
in a circular arrayg g said sedt¥hd axis as a center. 9. Appar at us
for conveying c n etZfarth in claim7 i mwgch the second
transfer conveyor has a shall ow groove ext endi ng rear ard from said planar
surface and surroundi ng - b 8 shal | ow gr oove

bei ng defined by spaced {first and second si de boundar al s, and at | east

sone of said apertures qonmunicating with said shallo gr 00, ??each of said
containers having a trarnsverse cross-sectional dinmens|pget

substantially greater 1( t han spaci ng between sai { ¥si de boundary wal | s;

108
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said 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. 10. Apparatus for conveying containers as
set forth in claim9 in which said shallow groove is also defined by a rear
boundary wal | WOSB#I#58t | east some of said apertures extendi RGFESI7S168

rearward from said rear boundary wall. Apparatus for conveying
containers as set forth in claim110 in Ich sgyd at | east sone of said
apertures are arranged in a circular array sunmnundng said second axis as
a center. WO 97/ 41050 1S -

PCT/ US97/ 03168 - 17 - 12. Apparatus for cornyegs containers as set forth

in claim1l in which said transverse cross- di mension is

substantially greater than spacing betwyeen tures in said

circular array. 13. Apparat usgifor con@ﬁ I 1 as set forth in

claim12 in which said transveage cross-xsé di nrension is at | east

equal to generally two ;}nes sagd spaci ng b=t%§?n épjacent apertures in
N ; '
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5 circular array. 14. Apparatus for conveying containers as set forth
inclaim7 in which said apertures are arranged in concentric first and
second circular arrays surroundi ng said second axis as a center, wth said
second array 5 bei ng i nterposed between said second axi-s and said first
array; at sai WA¥MION transfer zone said hol ding units bei nFCAUSIHIE ¢ o
formfirst and second rows of holding units, with said second row bei ng

i nt er posed between said 10 first -axi 6and said first row, said first
and second tra i ng oper atlvely posi ti oned wher eby

cont ai ners on m 5 in said first row are transferred to said
pl anar surface at said second array and containers in sai 1062 hol di ng
units in said second row are transferred 1O Sad pl anar sorface-at said
first array. 15. Apparatus fg¢Can ,----—------. er S set fforth in claim
14 in which the second trz eyor ecgnd shal | ow
grooves each extendi ng regeia lfor S : ad surroundi ng

sai d- WD 97/ 41050
18 -

P&/ US97/ 03168 -

Fr>-5A. 162/152 3 151 )-9-2-
I?I),rﬁ/ f//...'////7‘h(—r-y//|

L rr. b B. }52 151 _202
iR T e el

Tqﬂ \182 (131_ \’159
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“5 second axis, with each of said shallow grooves being defined by a

“pair of spaced side boundary walls, said apertures of said first circular
array communicating with said first shall ow groove and said apertures of

said second circular array conmunicating with said second 10 shal | ow
groove; each of said containers having a transverse cross-sectional

dinension that is substantially greater than spaci ng between said side
boundary wal I s defining each of sai-d 3hall ow grooves so that containers 15
transferred to said planar surface at said first array extend across both

of said side §ouMARY Yorelrhs H@feNwitey said first shal l ow groove and
containers transterred to sard pranar surface at said second array extend

across both of said sife hsseilpideaialith dld Prubeit drvRRANGRO thereshal | ow
gr oove. ar at us for conveying containers as set forth in claim15 in
whi ch each oflgaPH°§ Yow grooves is also defined by an individual rear
boundary wal | ; and sai d apefPRRE3tURt Eoxl ¢enveying tootaineds reagh ©f

boundary wal | ghidH. ndmwm BAB SRAVARYEIEE&D Rindl @gbssgeessélé Qen i N

gLﬁé?éﬁ?léPl$@%§2a nQ§¥§LS§n8%§€ﬁE%ﬁeggjgggkt ;ggpfhﬁgslfn each of
said first and 5 sé@ﬁﬁdnépﬁéumeﬁlemr%éﬁﬁt and second transfer
5 conveyors rotatable about laterally spaced respective
first and second axes that are generaily'parallel to each
other;

a continuous motion mandrel carrier rotatable

about a third axis, and a continuocus motion belt conveyor
10 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 in
front of said'second transfer conveyor;

15 a plurality of container carrying mandrels on
said carrier,_extending forward therefrom;

a plurality of container carrying holding units
on said first transfer conveyor, projecting rearward
therefrom, and being in an array surrounding said first

20 axis;

said second transfer conveyor being provided
with a container receiving forward facing generally
planar surface that is generally perpendicular to said
second axis and from which a first attracting force

25 extends to draw containers rearward from said first
transfer conveyor toward said second tranéfer conveyor to
operatively engage and be held at said planar surface
while portions of said planar surface travel through a
holding zone; _

30 portions of said carrier and said first
transfer conveyor being in confronting relationship at a
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"18. Apparatus for conveying containers as set forth in claim17 in which
said transverse cross- sectional dinension is at |east approximtely two
times WD 97/ 41050 : PCT/ US97/ 03168 -
19 - said spacing between adjacent apertures in each of said 5 circul ar
arrays. 19. Apparatus for conveying containers as set forth in claiml18 in
whi ch apertures of said first circular array are arranged as a first row of
apertures and apertures of said second circular array are arranged 5 as
a second row of apertures; said apertures in said first row of apertures
bei ng spaced equally from each ot her 3aad-being di sposed m dway between said
side boundary walls defining said first shall ow groove; and 10

said apertures in said second row of apertures being spaced equally from

each other and ﬂ@s%gt%ﬁeeéfdzawwez@%ﬁn n%aaﬁlng gg;@ww@em gral | s

defining said second shal] gw_gr oove. ép aratu conveyl ng
contai ners as SQYRIPLRS; fR EFa?’r'ﬁ Pﬁﬁb‘r &A% %ﬁbﬁoﬁﬂfﬂg“iﬂﬁq%lsare arr anged
in single file as they ppestitmsuyh sdid ffims$t ahdasedend transfer

35 conveyors being in confronting relatiqﬁship at a second
transfer zone'where said generally plahar surface
receives containers that project rearward from saiad
_holding units;

portions of said first flight section and said
- 40 second transfer conveyor being in confronting
relationship?at a loading zone where containers which
project forw&rd from said second transfer conveyor are
received by éaid first flight section of said belt
conveyor, with containers so received being held on said

45 first flight séction by another attracting force;

said loading zone being downstream of said
second transfer zone, and said holding zone extending
between said second transfer zone and said loading zone;

said closed ends being forward of said open

50 ends while said containers are at said first and second
transfer zones and at said loading zone;

at said second transfer zone said open ends
being in operative engagement with said generally planar
surface, at said first transfer zone said closed ends

55 being in opefativé engagement with said holding units,
and at said loading zone said closed ends being in
operative engagement with said first flight section.
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'zone and said mandrels are in single file as they pass 5 ‘t hrough said
first transfer zone; in said transfer zone, spacings between adjacent ones
of said mandrel s being substantially greater than spacings between adjacent
ones of said holding units and |linear speed of said mandrels being 10
substantially greater than |inear speed of said holding units.

- 3 -

According to the instant invention, just as in
U.S. Patent No. 4,771,879, cans with wet decorations
thereon. are transferred from the mandrel wheel to a first
5 transfer conveyor wheel, then to a second transfer
conveyor wheel, and thereafter to a conveyor belt. The
most obvious differences between U.S. Patent No.
4,771,879‘and the instant invention is that in the latter
the rotational axes of the transfer conveyors are
10 parallel to each other and the second transfer conveyor
in the instant invention has a simplified construction
because cans conveyed thereby project axially with
respect to the rotational axis of the second transfer
conveyor. More particularly, the second transfer
15 conveyor includes a rotating plate and a stationary
suction manifold having an open side that is covered by a
perforated portion of the plate as it rotates,
As cans are received by the first transfer
conveyor, they are traveling in a single row, and as the
20 first transfer conveyor rotates, the cans are rearranged
into two rows from which they are transferred to the
rotating plate. Open ends of the cans engage a main
planar surface of the plate at areas thereof where
perforations through the plate are arranged in two
25 circular rows formed about the rotational axis of the
plate as a center. Suction forces within the manifold
extend through the plate perforations to draw the cans
rearward toward the rotating plate while the cans pass
over the manifold. As the influence of manifold suction
30 on the cans is reduced, the closed ends of the cans
endage a vertical flight of a moving perforated belt
conveyor and are held thereon by suction forces that
extend through the belt conveyor. The latter may carry
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