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MANDREL CARRI ER FOR H GH SPEED CAN DECORATORS BACKGROUND OB 4TSEP | 283ENTI ON

¥hi s i nverkbedatspd ates generally to continuous notion hi ghrsfRee@s@ppar at us
for applying decorations to S cylindrical containers and in particular

relates to inprovenents in nmandrel carriers for apparatus o
which is disclosed in U S. Patents Nos. 4,821,638 and 5, 79@“'%@*{%’%@"}
| ncorporated herein by reference a=a teachings 10 of the af i Ay

Pat ent No. 4,821,638 which issued April 18, 1989 to P.G Uit hove#!é$hor

Appar atus Supporting and Printing Cylindrical Objects and U.S. ?ate.”. = No.

5,799, 57a which issued Sept. 1) 1998 to R WIllianms, C Chrobocinski and
A.C. Roduns for Spindle Disc for H gh 15 Speed Can Decorators. Al so

i ncorporated herein rer, r h i f ent No.
a6 951 1 ssued OntRRBEES AR EY ok acR RO pekohar e o can
Printer and Handl i ng Apparatus, U S. Patent No. 4, 140, 053 issued February
20, 1979 to J.paIKiHRR hgb@%‘f&g If!_ﬁ_%NInggrel Mounting arid Trip Mechani sm
for Continuous ron Decorator and U S. Patent No. 5,111,742 issued My
12, 1992 to R Di Donat o BilslinvusncNendrelates PSiaresdenbp yedwyinGomsi nuous
Motion Can DeGRieddH hidh Spddd &iPpaacus, £99. dfdh HimClaeessas &l inkel y 25

i
hi gh speed apparatus for_ appl yi ng decorations to the exterior of
cyl i ndri gal co"'rifja’i"ﬁi?lsc%i#)%‘glwrér @R difit BRT ot ‘e &L &S8R & are

S orrie o e el iy eyt s g S
carrier. R-~ ~ :
decor ati ons ar%y%?)p%’e%lhtbst%’es%?ﬁeﬁ H'é‘rgpﬁs %ﬁ%?/n%%@}ﬁfe 4 Fota¥ithg bl anket

of a decoratoratdas, 789 pslfacent the periphery of the carrier. During

engagenent between the containers %Fd'bet he b%?{mv(\ﬁt the containers track the
AET

5 bl anket surface through™TRESPFTH 35841 5% oRePERTHR T6nfArRRTESSnd

bl anket 18ur f acef atkke eafjagesaidoUag cAgrddrsh Nohi ¢, 82 ac&d hgehikar ieacéd angul ar
. position of th tai ne asur aho. LS spindle disc as a
center) a devi%%gggn %bl ?%éﬁb?/gasb bse?qoé%gl 2§Eb%§£?%£@§mgH§SR 5 the
contai ner in aapheersncindi GFlpocridah QiblesrisvandoUt e 28tesizoNothe spindl e
disc. This type 9&9?@99r@ﬁk9ﬁ_ ?ﬁé"h@@%pﬂ.nq.l,qu§8at8uﬁbq'filq_fia%§|,a&:!.Vel y
heavy el ements”that nove at hi gh speed. Becausé there nust be precise
coordi nati on 18hbebPaeénskheandrfotis ROMRNEDr Spéndla Pbicder HiBhi cation

and openating pgwes 8hR BLEBrELE2E! CRUideSIddPoIaskednnEnnS] Gor ations) as

are equi pnent downtime, maintenance costs and Setup procedures. SUMVARY OF
THE | NVENTI ON Z&fpKencgopdanE8enwteAChhRas raf dhiS i ARERRFONY - SaclféofSthe

mandrel s is paglssQbaabckBdey d4al 1508dE8] £ sUbasRMY ath8br | A didRS S
support arm which nust be relatively rlgllad in order to properl\llgl position
| .

the cantil ever E@AmBRAFSETWAF e FASds a8 BRR2 R W Sheith§ -aBpF PRY
4,140,053 issued February 20, 1979 to J. Skrypek et al

20 for Mandrel Mounting and Trip Mechanism for Continuous
Motion Decorator and U.S. Patent No. 5,111,742 issued May
12, 1992 to R. DiDonato et al for Mandrel Trip
Subassembly for Continuous Motion Can Decorators.

U.S. Patent No. 5,799,574 discloses relatively

25 high speed apparatus for applying decorations to the
exterior of cylindrical containers while they are mounted
on mandrels which are disposed along the periphery of a
large continuously rotating disc-like carrier.
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25 to the container carried thereby. To acconplish this) in the instant
invention the armis relatively flat and is provided with a longitudinally
rextending rail that rides in a linear slide which directs the subassenbly
to reciprocate radially with respect to the rotational axis WO 001 47415
- 3 04 SEP 2003 PCT/ US00/ 02590 of the nandrel carrier. 0% 655\/3’40@8 defl ection
of the, enbly armrelative to the mandrel carri ted by
utili zPrﬁ@QZ roller type | i near slide which has mul tﬂﬁ"é‘*sa? gas of bearing
el enent s t hat engage 5 | ongi tudi nal bearing surfaces on the rail. Each
bearing surface "aces in a di f fefefit direction and is engaged by a
different group of bearing elenents. Each bearing elenent is cylindrical
and has a rotational axes that is transverse to the reciprocation path of
the rail that is 10 engaged by such el enent. Positi onal int egrity of the
subassenbl I % o] el [ shal | ow
channel s |jr$e':t%r:aa%égwrs—gfgt% éh:c%\}:e ?he S?H?egﬁ gtféﬁes in the
support arhEatGtisgebhankat Tof i diedcdaabrr Bhat iﬁr@ﬂﬁj@enﬁhaﬁml arms fit
Ot | ¥ B9 NEndfe oROURLIGaLOed N0 piidile LRALoLAANISEEILA Lhe channe
fy gal 5 0

and arms forming the groove fit tight aces the rail.
To sinpli f‘?ﬁ“ﬁ%rén&“@ochﬁc?b%@tt h&hencengainepsperagentB®t ups, the axis

of tge spiplrkds REEARkS 'tﬁr%ékk' ir?érﬁ%c&ﬁ t BegaxhswRE-t hengear nmounting
section of the axle havi rggﬁt e spindle at tﬁ ront t hereof. The nounting

section i SPHRAAYSF Fich PAANERE e?%actﬁllal'ﬁdﬁ‘@éﬁe?urf%e that is engaged by

a mat chi nga¢evmsdh 2hicykiradrifd) v feaed @i’xg@lﬁ@ugbbﬁlﬂ ibal efin the
subassenbly, arm at the radi aII outerg‘_&d t her eqf hus a&votl ng the axle

about the RBEUNTYRG 8% "1?51%‘55 2RI ¥ LFaO NGB SREBRLENE LS ndl e axi s

and the caasierceetier t @ e@Mirel ccmmww&um&eﬁmeaﬁ Be ®aks and the
30 prlntln bl anket Plvtln n?f t he axlels acc gg VWO 001 47415 0 4
63 hP6f

SEP*3003 PTAT USbTF TS RODSH; 513 RF A#i°%h is on the

arm and extehslsivawsr ¢t ddis biit éneaénn;d]ewdhjsmal "surface of .e internal

cylindrical surface 4.0 e an.individual |edge for.ne t he external

cylindrical surface.{%ie%oﬁg g%?g Ja%%e fnf“r dﬁicq‘t e’c,sorrpanl on | edge,

i nwar d novansher of £ t el axtheel ys beewy f elemsntishe:lmd endve Ritvdtighn a first

di rection) 430daby PAckisW die OWISE SETSUANRY dJQmida campani on | edge,
orces

i nward novehent of the one screw e axle 1o p|vo In a direction
oppdSi te t BeEWeen(tiie raarityecliepant sc conelrtid yfoxdrs privhricaijeet of the

instant in ti LS; e 1,;_)&&& us notion
cylindri ca?ﬁﬁgohﬁgf-%g}ﬂ%e%%ft gar %&?ﬁgggéﬁﬁ x‘ﬂ?u? r e%uced{%gl nt enance
and/ or powsPRE5deEaLLPRIEMS . azzm@tqmpmeb]:eé@wmsm@, pmmwenanq%cor ator of

this type wigrgi Bnaubstapt habediidegand wei ght reductions have been achi eved
for the disc-like carrief and reciprocati ng mandrel subassenblies carried

thereby. 20 Still another object is to provide a construction for this type

of decor at chdures, extend periods of operation and
reduzcoe downt1 nme tor nalntenance.

In accordance with the instant invention, each
of the mandrels is part of an individual mandrel
subassembly that includes a support arm which must be
relatively rigid in order to properly position the
cantilevered mandrel while decorations are being applied

25 to the container carried thereby. To accomplish this, in
the instant invention the arm is relatively flat and is
provided with a longitudinally extending rail that rides

- in a linear slide which directs the subassembly to
reciprocate radially with respect to the rotational axis



A further object is to reduce printing pressure 25 requirenments while
mai ntaining print quality. A still further object is to inproyegpogysi onal

‘integrity the mandrel carrier and novi ng el enent ndr e
subassenbpﬁzgﬁﬁgﬁnted on the carrier and reciprocating Hﬁﬂﬁ&* %%Fa

respect to the rotational 30 axis of _the carrier. 0 4 SEP 2003 WO
00l 47415 PCT/ US00102590 - 5 Yet ariothér object is to provide el ongated

roller-type linear slides to nount the reciprocating nmandrel subassenblies
on the carrier. These objects as well as other objects of this follow ng

description of the acconpanying dramﬁngs in whi ch: BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. deisnd ddonloiClevalion o (gontLnugrs, 10, gptopryy, can
us

decorating appara I'nC udes a nan carrrer ~assenbl y ctonstructed
in accordance fHPHSITRTIH FFS orlatiers W§t&n@ maneneloparFigr £sis a

fragnentary cross;segtdpPnQfh ltzhﬁgr@rmq' vC%%behaéé@n‘thdLa%ﬁDut W;:Dugh
line 2-2 of Fig._ 1 15 looking in"the direction of arrows 2-2. Is a

fragnentary frBH%‘bPE%dH1QH?Sontﬁ%ﬁ?ﬁﬁﬁdﬁé@”@aFﬁléhaés§éﬁﬁﬁ9 Iooklng in the

directi o of aLeaystdetndl HaaGing sifhced ich aneeahigl, evetabanbefarmg _
mandrel 20 carrier_and_el enents megggd thereto. Fig iS a Cross- sectlon

taken through Frnedss oicH gn & fb Tﬁfﬁr?%q%EthPeéPFoﬁsanaﬁsﬁﬁs B-5.
Fig. 6 is a frantietevedt ogrqfp biiebessaidleldrentisd. TacZObeiaging i s a

(ragrent ary cdgs kL o1 LS RISl SN S e Bed, By ThadhShnn s
PCTI USO0/ 02590 cransverse to the reciprocation path of the rail that is
10 engaged by such element.

. Positional integrity of the subassemblies
relative to the carrier is maintained by providing
shzllow channels in the carrier to receive the slides,
and shallow grooves in the support arms to receive an

15 individual rail. Parallel channel arms fit tightly
against the housing for the siide that is entered in the
channel and arms forming the groove fit tightly against
side surfaces of the rail.

To simplify setup and to increase thé interval

29 between setups, the axis of the spindle is eccentric with
respect to the axis of the rear mounting section of the
axle having the spindle at the front therecf. The
mounting section is provided with an external cylindrical
surface that is engaged by a matching internal

25 cylindrical surface of a mounting hole in the subassembly
arm at the radially ocuter end thereof. Thus, pivoting
the axle about the mounting axis causes a change in
spacing between the spindle axis and the carrier axis to
control contact pressure between the cans and the

30 printing blanket. Pivoting of the axle is accomplished



- 6 Fig. 9is an elevation looking in the direction of arrows 9-9 in Fig.
B at'the radially outer end of the support arm Fig. LO ig @ stPdggs

‘el avat i onwoR@ifsisd! |y S sectioned, of the support arm | ookifgsobfashd1€
direction of arrows 10 -10 in Fig . 8 . Fig. 11 is a cross-section taken
through line 11-11 in Fig. 10 looking in the direction of arrows 1111. 10
Fig. 12 is a side elevation of an axl'e which includes a spindle section on
which a mandrel is rotatably nmounted. Fig. 13 is an el evation | ooking at
the rear end of the axle in Fig. 12. 15 Fig. 14 is a side elevation of two
el ongated roller-type linear slides in operative engagenent with a nono

raid of a nmansyr elws hpsseIbloy scirelis, 12akch 8ff tRDEL Sl £V IO Qfrnt BRg el ement s
in Fig. 14 logking in the direction of arrows 15-15 |£ Fi 2 03.4. Fig.
16 is a schen®t1CEhd VT G $Hfordd eIrRlefgagRAT I h THEFISH P6r s20f a

| i near slide.ifigxndl/ dy indriagiiersarfaceetspeaybye ahl usdiwiduzd an end
portion of the fmno il.partially 25 engaged w th | i ngear sligde. DETAILED
DESCRI PTI ON O HE § RS e %%%%%qnﬁﬁ&"gﬁécﬁ?gﬁ%ga Sid r’Fﬁr‘E
particulbarly ¢me Bogred wuked idwaystimdred teortompaaisnnbedgea, cydwaxdr i cal
cont ai ner dec ] t Q 41 4_SEP. 2003 |
PCTI US00/ 0259'8‘5‘8%¢1%%a?£f %rgé g%sl%'trzf b%‘g" el‘”n\ét/ﬁ%% ;'Erz’gs gf‘&gu.‘g PP %ents *Nos.

3, 766, 8S1 andfsrduidimvect idre, appdrky usaaing ghel othekudeseiwndiexd foomveyor
chute 15 which. g ecshyesi sl te a4, j.n tehefo o] erage cans
16, 5 each opgﬁ at&{c‘%e lenddjfeﬁ%égbf?m?%c};m a%%dstqﬁgl 3“ négks%%gﬁ')y and

pl aces cans 16°F@ear e@it @Xks alP eBi VPt pre ketdi ner FiomnePropiski gaethe
depressjpons i Rithe Quies. golges of spaced segnented rings 31, 32 (Fig. 2).
The latter are fixedly secured to support ring 33 that is positioned in 10,
front of and secured tOPEFIEGHRREY nakdf HEEBRFY GPIEFORitdst ARFURARFA |y

spaced StandQE‘.EGeﬂ@io§CE_§V\§o4§r_§@§§é9aﬁhﬁnﬁ?&ﬂ@d‘t@iéﬁ L onk DESed .. 32
to support ring 33. Cairler 18.is mounted on continuously rotating

horizontal dr PP8iSRafYl109Gh6ae FPRERIRRE FEERRRTPE MEVISI9 eft in Fig. 2) is

rotatably supgopkednenadlyi ¥edupeat n@dnoéniRee f 4mdo®ipdwer decorating
apparatus illustrated in Fig. 1. Shaft 19 is drivingly connected to carrier
18 by k& 45 CRIFTERGSHES tapered sl eeve 46 which i s wedged between drive
shaft 19 and hub 47. Thanbsh&er objecel edto provide a decorator of

thiis type wherein substantial cost and weight reductions
have been achieved for the disc-like carrier and
reciprocating mandrel subassemblies carried thereby.

20 Still another object is to provide a
construction for this type of decorator to simplify setup
procedures, extend periods of operation and reduce
downtime for maintenanée‘

A further object is to reduce printing pressure

25 requirements while maintaining print qualicty.

A still further object is to improve positional
integrity between the mandrel carrier and moving elements
of the mandrel subassemblies mounted on the carrier and
reciprocating radially with respect to the rotational

30 axis of the carrier.



20 to carrier 18 at the center thereof. Horizontally extending mandrels 20
. (Fig. 2) are also nounted to carrier 18, with each mandrel 20 being in

" ‘spaced horizontal alignnent with an individual pocket 17 wli4 S B ng

t hr ough aYQRYT™#1S| oadi ng regi on extendi ng 25 downst r eam fPCBABIMEN®Ed conveyor
15. In this short region, undecorated cans 16 are noved horizontally
rearward by a deflector (not shown), sbeing transferred fromeach cradle 17
to an individual mandrel 20. Suction applied through an axial passage 148
(Fig. 12) extending 30 to the outboard or front end 2l1a of spindle shaft 21
on WO 00147415 _ g _ Q 4 SEP 2003 PCT/ US00/ 02590 whi ch mandrel 20 rotates
fry=ly, draws container 16 =rearward (to the left with respect to Fig. 2)
to final seating positiY®Rt @naredr ebj20:r Wite mmmuﬁqﬁjaﬂmnganddels 20, cans
16 are 5 decorat szggi : in ¢ uously
rotating |nag§§E$§%sfer r%ﬁh%%?O%%PEFFnEQ ﬁﬁ%ﬁ%ﬁgﬁ o%é OQ"Qleﬁ'l‘?colored
printing presSaRf®r A4RRF WY IRF onditlat eargéeeral |y by reference nuneral

22. Thereafter, and whitged®WH Ao JEandsel 5529m@@cab31&:¢e(5@r9¢6§1 can 16
is coated with a protective filmof varnish applied thereto b agenent

with the perlb’h‘éﬁ"’}/"—kﬂn FHAT b ReFoniteagdi liynapRarener 3AF &% slf?aﬁlhpﬂ t#Rli cat ed
gene=al | y' by feIBfddnP4de é8nspdomMdh cdrCakabin gaﬁyﬂﬂg BF QLG Y8 coatings

t hereon are thgn transferred f=om 15 spindles 20 to suction cups (not
shown) nount e t¥ar the per =phery of transfer wheel 27 while the latter
rotates about shaft 28 as a center. Cans 16 carried by transfer wheel 27
are deposited, 9 which project fromchain type
out put convey® v ¥r ough a curing oven (not
shown). By the tine nanﬂ:gl 20lanwesmhﬁyadévmhaodometbeamm&muhcﬁ chute 15
and is.i,n the 9) rel oul properly
Toaded W th arohrchor oy BeaREREPh ke BAL A TnclRaB PV el

unl oaded or |ganu;eprepegmplyoaueatrm¢nﬁﬂtﬁ#(aq;qnﬁanqpamntbutsacﬂnmsare| 20
enters the deger n inting blanket 91 normally engages can
16 on nandrelgg @E?hggggﬁﬁoa ﬁ{’g%’rglﬁ%qsloaded mandrel 20 is noved to a
tripped or "no-print" pB&Bti 8nifekafragmensyny MmUqRy FEAFiankef OE As a

Lri Pped mandreb-20e ToVge=tEOUGBe ey cHRDVALLN 4 103 -850 2000 o

FCT' NS00/ 02590 decorating zone it W be spaced Tromthe perlpheral of

bl anketl391. TP&P§khBSpF-F\n!g-hBo§|1FPéﬁ1P§ ‘é%h#’é?/@éﬁ B~Zontrol Iing double acting

cylinder 34 to trip subfigne333shavibaoi@neisl £Addd ed1&Aalibnlfs Mot ed
t hereon, by 5 nDV|ng subframe 35 to.the left Wth respect to Fi 1 while

mai n, base 30fMergTRA CRIFLES RFFelRLY 22°K3NFotmtEie FERATONSP tlonary.
Further actua@ramsob-se@&0m1§332causes overvarnish unit 24 to nove
downwar d wi t h respect t% mandrel carr shaft 19 go %h t3)‘§{]e tripped
spindl es 10 20 do not e e s Farf ﬁKFF&%?I% FORI™ wandrel 20 is
part of 2¢randr ejar&ula&swm)le;&e@&mﬁatweald%d thekedes support arm or base 41
(Fig. e), shaft 44 (Fig 12) r.ail n1foglomer

id strai c
rol lers 57, 58. Spindle D Jﬁ% Qﬁﬂ?sp FFFéﬁnoFaéﬁ ghroughéilne
5 of Fig. 4 lookzng in the direction of arrows 5-5.

Fig. 6 is a front elevation of the assembly in
Fig. 8.
25 Fig. 7 is a fragmentary edge view of the
mandrel carrier.
Fig. 8 is a front elevation of the support arm
of a mandrel subassembly.



15 4s a™d extends forward fromarm 41l near its radially outer end, being
per pendi cul ar thereto and parallel to carrier shaft 19. Follower rollers
57, 58 are at the rear of arm4l, being rotatably nmounted on stub shaft 61
that projects fromaperture 59 which extends through arn(20SBR 20@di al |y

i nward ovogdiemts 44. C osed | pop camtrack 55 surroundspamwsdoeisseli sc drive
shaft 19 and receives followers 57, 58. In a manner known to the art, .
cooperation of cam 55 and foll owetss 57, 58 controls the radial spacings
bet ween the respective rotational axes 25 80, 85 defined by shaft 19 and
spindl es 21) respectively. Wth particular reference to Figs. 8-11 it is
seen that support arm4l is an elongated nenber that is tapered | engthw se,
being widest at its radially outer end where stub shaft 44 and cam fol | ower
rollers 57, 58 30 are FasuntPeds Apeetevarizh lpoking4inishelidimsrdonadi al |y
0 4 SEP 200 £ yard, @f; apgriur Rd1hs BLeyidedstp: regei ve
nount i ng sg%?i %%%Q?F%.l%lz)lg:t gt%}e %ei?:aginglof gﬁ%%td%?f %hete&guter
cyclindrical S$®¥PEeer™®- of shaft 44 to the rear of axle shoulder 73 is
closely fitted to the gnperncyld ndgigal e sdvdeaca, Opazpgaluye 71. As will
hereafter be explained, shaft 44 is pivotable relative to arm4: apout t he
axis 74 abouf® F%‘Fﬁe‘gur?éc@e?f%é;’cfrﬁr AED. Lasieagu iz EdeafF TERBL9RCRUm ar e

sel ectively supplhsetot o apergig e /1 t hrough L-shaped passage 31 whose ;J

outer end :.s connecteg,throug rigid stub &il{)es 2a, %%b tg ii,tti ng 82

(Fig. 2) at one end of F+Fextbit® SEO88 SeHet Thirédr-eeh 5P FRs 458 81

comuni cat es1w-th ¢hreugarientssiitig 36 the itdduid S W ageowd afl-shaft 44

and transvers% passages 87, 87 connect undercut 86 with =5 passage 148 that
I

ext ends axi al* y through shaft 44 so =ha= pressurized air and vacuum can be
presenb at the forwardrégd DE spiadice?tletacienddiahasd Shiedtnte from
fitting 82 is_prow de i itiing 84 that.Ls cQ d through rigid stub
pi pe 85a to é&%&luge%ags%géggg% %\#II c OnZGne)%E”e'% $ trﬂérlgﬁég% n’bg\.'/abl e face val ve
menber 75 thawtiacabdyr sousdedo hub 47 for continuous rotation therewth.

Each airway between a sa b .qut o Ny
consists of flexible hggé'&%gagg ??Séli s?&gﬂp?%%)gﬂg%a%tgtzkgé 85a. As seen in
Fig. 2, c' . rof XhevasiemdfioFigy d2.the | ength of hose 83 is bent to forma

si ngl oop with very rt 4ROL LI QNS; bgkn egiibgs- 40 connect
such g‘léngl e loop to pi 3238%2 %%d%%léf,g gggﬁﬁgé?hﬁ,g?%e%s%%S i's
posi ti oned s&alien-typee lioearond idaerisvfonssaniver epgaganeat witera si de 30

portions therrgg}{? &rairJ.Ul&faQaiinrdr?{tthﬁbﬂ?dmﬁls. of =he 0 4 SEP 2003
apparatus. Hose life'1s shortened very quickly in the .
) Fig. 15 is a front elevation of the elements in
Fig. 14 locking in the direction of arrows 15-15 in Fig.
20 14.
Fig. 16 is a schematic end view of a mono rail
engaged with the rollers of a linear slide.
Fig. 17 is a.fragmentary perspective
illustrating an enq portion of the mono rail partially

25 engaged with a linear slide.

DETAILED DESCRIPTION OF THE INVENTION

Now referring to the Figures and more
particularly to Fig. 1 which illustrates continuous
motion cylindrical container decorating apparatus of the



event hose 83 rubs agai nst another elenment or portions of the hose rub
agai hst each other. At its rear end 38a, |ongitudinal passage 143 S is
‘enlarged and is provided with an internal thread _a= is en@ag8EP b et ai ner
188 whi cwooatsshoul der 73 agai nst the front end of aporfdeciedsssecure axl e
44 to arm41l. At 'its front end 88b, |ongitudinal passage 143 .s threaded
internally to receive a screw (not 3hown) that 10 retains nmandrel 20

nount ed on spindle shaft 21. Threaded apertures 78, 79 extend outward from
aperture 71 and are positioned so that adjust=::g screws 76, 77 which
extend through respective apertures 78, 79 are accessible for operation
fromoutside of arm4l to 15 adjust the angul ar position of axle 44. That
is, Wen scr&fEeF8l Y7PROVES T Tisd *PhF bt ghf gnaaicy SsS73P2vent sid9siner ends
of screws 763,78sepgagerndespert,Me edges Sgpadtds ogurfigcer72. To pivot

axl e 44, say .cl 305"“ se ¥\,hen | ooking at its_front or spindl e end, screw 76
must be 20 bacKed SRay™f PO TEURYS ARt hen'sGeFeFRLVESt ur ned i nward
agai nst | edgexnti@corttkedaxbecdingmnghesra dosnref m@taale passt 16N by

turni nge cl ocl%\/gc%e %l%%utatrmugti n Xi s _{4. .The | atter_axi.s i(s Earal lel to
but slightly SCCeREric i PR r Bapeutt 8 ¢ pfhaf e 53 BFRIY (REF as axle 44
pLVOCs 25 t hestspeawi rgpdbpliacea sanndlée iaxiasc8atantradlies & ghckendr el

carrier 18 c fter tk sire i.ng_b e xes, 80 d 85 is
reached, scr ngvﬁ%g%lmsgé[ t@?’né@lggﬁv\gré pat%as%ﬁg?’sl eaggﬁ%go’fr‘:o% oecq?efxi%g 44 agai nst
pi voti ng aboldpamaftsegqeared Fiangs THl.pidRot(Fagl e2nd 3The cuatitelagekwi se)
screw 77 is backed f e . Q4 .SE 03 - e £ ew 76 is
turned i nwar d’bgél'ﬁ;;@ségﬁgnsé tg‘gs%%otrle{l_ §§4 h%gug e?%%otc W se%%{ltil

spi ndl 8021 r e8RS 9f #ndegaicueadpesidisar likedmendrebceanr far iE8 msved
forward agai nézg?ﬂ;@%uﬁ%;wslsgs&eaxé&%m@u@st BEXLENGs gedlaw Te=erring

nmore particul ar =0 =1 3s. "S- carrier 18 is a steel disc that carries
twenty-zur (287€ neEReItS HFaPSEiBEi BNIR 1hat32ate BHPECHENE:RF 134 circul ar

array about carrier axicar8de¥518 €8M&UnteOnRYAEiRQLLSOD Por£alhy
subassenbly is arranged to reciprocate 10 radially with respect to axis 80,

bei ng gui ded BYF#HF e SRabF RO HINRIsR IEFFtaRada (PAVAYY EBR i gned
cylindnical rpeferid yaey bearildgrubatsbDF dipiRirted bdea 99xeQ0pbht Dyrgh whi ch
rail 51 extendﬁ. A suit abl ef no.,ail structure for tgg decoratin

apparat us of Phet3% TTAR&RE 9RFeALFBRAF e RRATAF USy 18EHAEEREPGet I ne. |

having a pl aceigf busistestk |1cdiscdrinifglly ofshnddsedl tICcBAierRas! byl
uch nmono r structure nmber whi ch

(Figs. 16 and, 17) , of il i s an .elongate

 nci udes rear <RI 526001 SHRPIATLIAREERY) Fepels R RiITudt 6RE9ET o

ext endi ng for bacdeénodrbopposidfr arsdandf hubas7wal Thed ladeecatied walldedch si de
of rail,bl and_e Lng.fto d f a section 92 are a pair of
flat | oznogi tud?ﬁa?ggg?%g %%r%%g%hees !{fgltpeg:s?ﬁﬁégﬁ(hg el enents 95 of two slides
90 ride 25 on each surfHorif8ntally matendfingunaedseld a2es(Biy. ¥ @ra he

right of Fig. a:ﬁ.@.oah\%uﬁE ki gt cgfr':?:‘g% 180 GAGH Qggﬁrtggﬂgrs%ir:ﬁf %??éyi)tfq"%.rpf this

pair is at 45 wt respe)ect to ( wal | sectron he pair
of gui de surf @Raceg3hogizontaheal tgnmeant Migh as andividual PeeRS BD v the

ot her pair 931wl'a.3i-ek-ﬂi‘é§1in ledesudh a %&d:@tl%adiﬁﬁ ?Egilgﬂogxte&@in ail 51

from pi voting clockw se of" counterclockw se abou _ong] tudi nal axis of
rai | S125 Each d99Wnasredm §&ogoinfeed(RAveYAT dorayInoBhdf BBAFFng el enents

9S) one for eagdgicH | Hdelcazatdd, cihi N eatte hRledn8c2izancRELDY
rearward by a deflector (not shown), being transferred
fxrom each cradle 17 to an individual mandrel 20. Suction
applied through an axial passage 148 (Fig. 12) extending
30 to the outboard or front end 2la of spindle shaft 21 on



S di sposed to nove along an individual raceway (not shown; which is Fornmed
in housing 180 of slide unit 90 so that, as seen in Fig % @?rtion, of
each arra\\; i s exposed =0 engage a rail surface 93. Unl esg p%Eecg\ ions are
taken to YB8¥4715n 10 bearing el enents 95, one or nore offGTABHNEEN separate
easily frombase 180 and conpronise the integrity of assenbly between rail
51 and slides 90, 90. Thus, retainer8201 (Figs. 2 and' 3) is renovably
secured to the radially i nner end of arm4l to prevent separation 15
between rail 51 of subassenbly 40 and slides 90, 90. That is, there will be
interference between slides 90, 90 and retainer 201 so long as screw 202
secures retaip 0 operative t|o the radially inner end of
rail 51. The enf‘a%g%a ét?z(:ald]' S2I0I fott)%iteers ef%d Qﬁ]aﬂf 58" bf ocks I?/em)val of
slides 90, 90 *aarw@eﬂrém dHey laftrewigibd *efsnealtl tblF1foskti vmaf:taitegrity of
rail 51 relatig C by Af astening screws 96 that extend
t hrough i ndi VI ?' %%ﬁ%%cdeéﬁemaﬁ;%gllég inrail 51 and are 25 received
by i ndi vi dual threaded Wipeke muntEgy om mandxels AO0m 4angl $6 &nel udes
shal | ow ¢ ongi h f a r of short

par al | el éar mb‘f%??il:e& g}pr@%] r?#’fcozgc{ﬂ © éﬁr%og%d#%%n%ﬁ%r Eﬂgglhdewal s 92, 92
of rail S1 entcérntéﬁaﬁHéﬂ-YlB@t%Frﬂd‘%rléﬂafgq ttehnS (R MRE30 T @FWBEANGr N5 101,

101 which bl Ocdiagx%leéeﬂabk ﬁefﬁmlc&&ré@ 23 g HesE0REBRLL BROUL axes
that extend at right anglles to rear wall 91.” Positional integrity o

subassenbl y 4(Fqc§lé’8nt’-f" FREeE SPYTRaY &Xf efrﬂfﬁ)e‘?‘iijlnd‘l“iﬁrﬁés?tzl oni ng

slides S 90, 9fheaagakkl €bnd Bwhihé emPaitd& W Arhand £l iy, BAchFigs. 4-7) is
a steel disk h V|n flat front surface. 128 and rear surface 129 that is

machi ned®t o f FISACERCRAFEPILEI L3 nEPRORR r4tt 2l 2 RTRRF U8 o™ RE pair of

slides 90, 90 xtimlsguuad@& &eachh@fetdseww@@mi’@émewﬂ& r.’we Iiﬂsrueaehvgr oove
125, carrier 18.is provided \Mi gi gxtx]t cl ear ance alt_)et%t ur t hat, are
e?;\ e )

aligned with tHe 3R spé&togeri’h af)%?t?ﬁ[%?’i’é% ‘trhlet f‘r'b ca&fec‘sl i des
90, 90 to thregeteiallyecyi neméasleréng Sanewss (wbth shevmat hats exdend

Lhrough apert Ures ey QpacatlsILROVE A2 Ere 16 ERTLEELS 2812 30, ProVi ded
wWth a pair of clearance —apértdres h are-al rgne respective
openi ngd3137 aspirtd efsr @0t tof ssktdlen €0ps90notubhownht mapmteddiedn Gigh

apertures 127 %1%3%%%36&% nk¥0RL GALES &9ewﬁk?gggé§dﬂ€@éfnﬂo€alt%r§e”ts 140

of slides 90, nount 1 ng apert 1 rn front wall 1S1
of" slide 90, &bduth shalft BSlaﬁsadpameagm Genst hé barrbedway| tuBps e groove

125 and shor{ ghdey P L5l 3apoles ool i GRKG 138, Ateclibhedy L ght 4o agal st

slide 90 with screws 2 fon o ressu alr and vacuumto 25
hoses 83 is undRich mraisat droot Célaflalcéwal @ext@man@@wewprt Rét th¥El udes

stationafy val ¥gre] &5ediiss 1O e di;@paafc@ﬂ@ng Reln Qhott ahioag!y frame

menber 99 and rotating wear plate havi_n apertures aligned with one end
of channels 85 in hub atBacHierims man%h O mpmes beyongt FRSEp 20p3

PCT/ US00/ 02590 downstream end of chute 15 and is in the proximity of

sensor 133, each mandrél 20 should be properly loaded
with a can 16. If sensor 133 detects that a mandrel 20

25 is unloaded or is not properly loaded, then before this
particular mandrel 20 enters the decorating zone wherein
printing blanket 91 normally engages can 16 on mandrel
20, this unloaded or mislcaded mandrel 20 is moved to a
tripped or "no-print" position relative to printing

30 blanket 91. As a tripped mandrel 20 moves through the



Each of the four |ongitudinal bearing faces 93 of rail 51 is in sliding

. engagenment with an individual partial array of bearing el ggrS8EP 283 of two
‘slides 90)w@®0y4783 that rail S1 is constrained to reciproge@iesopoisasi al | y.
Each of the bearing elenents 95 is cylindrical with a length transverse to
bearing face 93, that is greater thag the dianeter of the elenents 95. The
cylindrical surfaces of elenents 95 are parallel to each other and extend
crosswise with respect to the length of 10 bearing faces 93 which they
engage. For each slide 90, each of the four bearing el enment arrays occupies
an individual raceway 191 in the housing 160 of slide 90. The bearing

el ements 95 ofdeFRrafaynd gkrnartaywidrie b¢i spesed frth thei pecigtiawyricdal axes

s 15 a plane éhaids darathel 4o the eanieqchace 93l wy ch the

partial array is engaged. Al though resent invention een descri bed
in relation tccPRFEITCANG derbbtli Rming ydlader AFanyoothép swlpfvareons and

modi fi cations pag; m%rndtt@esczprml rtaeeccori@ ARngeen! tBQrEBHS%fk' Iled in

the art. 0 4 SEP VHAT . Conti’huous notion
appar at u§ f or fa%%b‘?%ﬁ‘mfréﬂ‘ﬁl Hér?%aqh%d-rﬂfeﬁ Nér‘:§ *§§P6c5pﬁar Bi®s konprising

a decorating segil®mmaitd baskr ae$p@dstwm ifinehdl cakki @3 eenhhNeds,
through a decorati ng?]zone Wwher e deg tions 5 are applied to the

contai ners, saf G ¢tahsPRTCFEEY i ont YOI r‘?d:t“&téé’lnr |°§r SEFRPF ntdUs| y
rotating on a canséesrowed@rniahdunst rzertmanbm ddwiweitid fuaehngespéi@n a
plurality of ndr e assenhlies u do sal 10 carrier wth equal
angul ar spacin ”58 ‘B%‘E‘%%ﬁ oyl s%%gtsn% A5 LS SOPPSS, SBARRIT sai d
subassertitl i es Bei dg n@umre;iagteoowecv@rmnsm eaminrtg;mmn ni1i dual path that is

di sposed radially relatl 1S3l d Ler axis as .a ter ch of
sai d subassenblies incl aa ng‘feénaclgl 6%%%%% %np‘??&ﬁ%f% N ssr?ﬁ‘roﬁﬁ angt hwi se
of an indivi duahaonelsed s‘mmqgat Bsprant axte extxs nﬂgl f Figar @)f,r enm§ai d arm

and being genergl I y;par gl el, ghgagﬁﬁé'?{lf@f arg:f' réld ¢ %gfig&gd to

said armand 20 extendlnglen hw se thereo e 1 nclu
spi ndl e secti of°fdrrsupporis ng Spirdiat abl &s n@mrfetormamomqq e ébﬁf’éu ners

15 44 and extends forward from arm 41 near its radially
outer end, being perpendicular thereto and parallel to
carrier shaft 19. Follower rollers 57, 58 are at the
rear of arm 41, being rotatably mounted on stub shafc 61
that projects from aperture S9 which extends through arm

20 41 radially inward of shaft 44. Closed loop cam track S5
surrounds mandrel disc drive shaft 19 and receives
followers 57, 58. In a manner known to the art,
cooperation of cam 55 and followers 57, 58 controls the
radial spacings between the respective rotational axes

25 80, 85 defined by shaft 19 and spindles 21, respectively.

With particular reference to Figs. 8-11 it is
seen that support arm 41 is an elongated member that is
tapered lengthwise, being widest at its radially outer
end where stub shaft 44 and cam follower rollers 57, 58

30 are mounted. Aperture 71 in arm 41 is disposed radially



t hrough sai d decorating zone, said axle also including a nounting section
rearward of said spindle section, said Q4 SEP 2Q@B 25 ' nmounting section
being connected to said armat a radially outer end of said ar for each
of said subassenblies, at |east one slide unit secured to sﬁﬂdngdWW faci ng
side of said carrier and being operatively engaged with said rail to 30
slidably support said subassenbly as it reciprocates radially; each of said
rails having at |east two bearing.syyfaces each of which is engaged by a
different group of bearing elenents of said at |east one slide unit. 2.
Apparatus for decorating cylindrical containers as defined by claim1l1 in
whi ch said bearing elenments extend crosswi se of said path. 3. Apparatus for
decorating cylindrical containers as defined by claim2 in which each of

sai d beari ng ®icengdt sii sceytirdrixandmshpacl et o4 acsisgmat er rati o which

i s substantialdy.grgatgr.than, one. 4. ,Gontinuous Ibiion, apparatus for
decorating cyiindrical containers, sai'd apparafus conpilsing a decorating
section and a%-rafSgopttsectybmndhimale sirifesecdnt af nersf 1 hough =a=
decorating zong Mgr §(HRCORALISNS P &L cqggle}gdﬂ@cé@e:&o{’:t.ea' NeLs. said
transport section including: 0O ~ SEP ~3 " '

rotating on FwWerdreraaxpyrfage dEanrgdmgavilng Asfroht to%smpSicde, a

plurality of gandifla.subasseabti £6 MPYILRA LN eS3LUad0 carsi ginW-th equal
angul ar spaci ngs betmeen,ad%acent ones, of said subassenblies, each o said
subassenbl i es*BR¥NGWodfted 't o2 PRLE prHGt SWHESRE 4R FRIFTFERAI path that is

di sposed radial ly rel atpirégsti®i3atdaCardi®rvadtiunm ageadseeBECLvely
supplied to aperture 71 through L-shaped passage 31 whcss

13 outer end s connected through rigid stub pipes 32a, 32b
to ficting 82 (Fig. 2) at one end of flexible nose 33.
The i1nner end of passage 81 communicates wlth Zircular
undercut 386 in mounting surface 72 of shafrc 44 and
transverse passages 87, 87 connect undercut 86 with

L3 passage 148 that extends axially through shaft 44 so zha:
pressurized air and vacuum can be present at the fcrward
end of spindle 21. The end of hose 83 remote from
ficcing 82 is provided with fitting 84 that is connected
through rigid stub pipe 85a to supply passage 8Sbwhich

29 extends through movable face valve member 75 that is
connected to hub 47 for continuous rotation therewith.

Each airway between a passage 85pand the oucer

end of a passage 81 consigts of flexible hose 83 arnd
rigid stub pipes 82a, 82b, 85a. As seen in Fig. 2, the

25 vast majority of the length of hose 83 is bent to form a
single loop with very short portions of hose 83 being
required to connect such single loop to pipes 35a and
82a, 82b. Further, the hose 83 is positicned so that
side portions thereof do not rub against other side

30 portions thereof or rub against other elements of the



15 each of said subassenblies including an el ongated support arm extendi ng
| engt hwi se of an individual one of said paths, an axle extending' forward
fromsaid armand being generally parallel to said carrier axis, and a rai
secured to said armand 20 extending | engthw se thereof; sgqidgaxlgs

including a spindle section for supporting a rotatahle mandrel that carries
containers through said decorating zqne, said axle also including a
nounti.ng section rearward of said sgi-ndl e section, said 25 nounting section
bei ng connected to said armat a radially outer end of said arm for each
of said subassenblies, at |east one slide unit secured to.said front facing
side of said carrier and being operatively engaged with said rail to 30
slidably suppgpbasasids subasgenbly ag Li recidyogates radiglly;. ... 0 ~ s~~
2ar~ _ 19 _ ea%% d?igzid rails hévi%gga? Téé@%’%ﬁé Bé%??ﬁg é%rTéte which is
engaged by bedrfng eFfEheht £-6F 3aR¢-AE PRSI DIRE sslendecunPer: 3:sasd rear
mounting sectthe hoys NELR 4 irdr .gah guher. surface and being di sposed
within a recess of sald arm_said regess having a cylindrical inner surface
that is closely fitted t S& FS8dt 6R9sAPf ack®n it DAt dPprARBEE aneB out er
surfaces$ havi ng anteryed imlnis Agocaidedaboth 49 WH<masakdr-axhe-is-

pivotable to Qperatively position sgid spindle relative to gaid carrier
axis in that §§iangﬁ?ﬁﬁl%Vi%?ﬁﬁﬁﬂﬁﬁdgagmfghcg.ﬁ%ﬁﬁﬁtﬁﬂﬂuﬁgFrax?s that is

against the front end of arm 41 to secure axle 44 o arm
41. At its front end 88b, longitudinal passage 148 :s
threaded :internally to receive a screw (not shown) chac

10 retains mandrel 20 mounted on spindle shaft 21.

' Threaded apertures 78, 79 extend ouzward from

aperture 71 and are positioned so that adjusting screws
76, 77 which extend through respective apertures 73, 79
are accessible for operation from outside of arm 41 zo

15 adjust the angular position of axle 44. That is, when
screws 76, 77 move inward through apertures 73, 79 the
inner ends of screws 76, 77 engage respective ladges 33,
89 in surface 72. To pivot axle 44, say clockwise when
looking at its front or spindle end, screw 76 must be

20 backed away from ledge 88 and then screw 77 is turned
inward against ledge 89 until axle 44 reaches a desired
angular position by turning clockwise about mounting axis
74. The latter axis is parallel to but slightly ecceatric
with respect to spindle axis 85 so that as axle 44 pivocts

25 the spacing between spindle axis 85 and axis 80 of
mandrel carrier 18 changes. After the desired spacing
between axes 80 and 85 1s reached, screw 76 is turned
inward against ledge 88 to lock axle 44 against pivoting
about mounting axis 74. 'To pivot axle 44

30 counterclockwise, screw 77 is backed away from ledge 39,



parallel to said nounting axis and is eccentric wth respect thereto and

el ements connected with said spindle 45 for adjusting the rotation
‘orientation of said axle to nove said spindle axis to adjust the printing
pressure on a container on the respective said mandrel. Q?mus for
decorating cylindrical containers as defined by claim4 afso 1ncluding
first and second adjusting screws f9£ each of said subassenblies, said
sc=ews threadably mounted to said armwith each of 5 said screws having an
outer end chat is engageable from outside of said armand an inner end that
extends into said recess to engage an individual |edge cut in said outer
surface of said nounting section; said inner ends of the respective first
and 10 second ‘st @&&ee«ngagtsgta**@&DWalr‘deafghliﬁétaﬂ@d@@%ﬁ‘ddﬁ 17cQ 4 SEP 2~
20 sai d | edges mhufh are positioned so that wth said second screw

wi t hdr awn from sai'd S‘é’EBHE F(ﬁ-:-aﬁ’é‘”l?%r“}ﬂ SPLBALE frrEtasiewSihard while
engaged with seiuded posliedge, pandt sherai ot maxd e7|lsamBVé6tFéHié¥Hl(3n about
said nounting. 5 a nd t first screww thdrawn fromsaid first

| edge, turning SE %%%I 3 ecgﬁdpgciggf Hoet f WAPPETERgRY%EA“ W h sai d second

| edge pbvots said axl eNow azesecondgdnsestgat izhdurlgakcd FTD:§J§III31QB axis, wth
said second d ti.on ign i fir.st tlgn 6

Appar at us foré%jlg%bérrgt'laﬁq c%l %Egrgi%céf? con}?al %earrjsn%s g‘”ﬁ Réd- %y cr A'm5 in
whi ch: after fangdrel taxmswgn@fllsai @ofthat axs dw tiogeinestlini draglkkato a
first angular,ppsitihe idWaNd L WLakngo ofs 1o c'%?‘it%rSECQHQ Y into
engagement with sald second | edge [ ocks said ax in sard frrst angul ar
posi tion; andPAFEEPRiMnRAF FUPRS§eOPlEal 8 sEIRed CoeWerdPpPIdtesaid axl e
to a segond aegaiar d;PQAéH %sde’&‘&’a'&g hYEST 89, Qfeﬁ@ Gfildedl p§CERW i NtoO
engagement wWith said first |'edge 20_1 ocks said axle i n _said second angul ar
position. 7. APPRAPERLET &E J@é’@réﬁlﬁ gSeyRRACR iR T &%taél*ﬁeﬁé as defined by

IcI aimlin leht: ghigaehcof ﬁoemctzar:rp%el aeawugd@rdzw tdr a isRald eWides
ongi t udi na X exggncugghég(x§gég Q%El %l extends. A suitable mono

rail structure for the decorating apparatus of the

15 instant invention is marketed by Schneeberger Inc.,
having a place of business located in Bedford, MA Q1730
USA.

Rail S1 (Figs. 16 and 17) of such mono rail
structure is an elongated member which includes rear wall
20 91 and short parallel sidewall sections 92, 92 extending
forward from cpposite ends of rear wall 91. Located at
each side of rail 51 and extending forward from each wall
section 92 are a pair of flat longitudinal guide surfaces
93, 93. Bearing elements 95 of two slides 90 ride
25 on each surface 93. The pair of guide surfaces 93, 93 on
the right of Fig. 16 are at right angles to each other
and the rear one of this pair is at 45° with respect 0
right wall section 92. Similarly, the pair of guide
surfaces 93, 93 on the left i1n Fig. 16 are mirror images
30 of the other pair 93, 93. Thus, slides 90, 90 lock



25 defined by a pair of spaced parallel groove walls that are tightly
fittéd against opposite side portions of said rail that is entered into

sai d groove. 0 4 SEP 2003 21 8. Apparatus for decoratimg $8R i200der
containers defined by aim1, further conprising: an individual airway for
each of said mandrel subassenblies through which vacuum and pressurized air
Is 5 supplied selectively to said mapgirel, the vacuum acting to hold a can
| oaded on said mandrel and the pressurized air acting to unload a can from
,said mandrel; said airway extendi ng between said support arm and said
carrier, and including a flexible section having a |0 | ength whose vast
majority is curved into a single loop. 9. Apparatus for decorating
cylindrical cof¥di ey $red gevPnead byt adkaiigesor neovr wdr Saictkwasewaye except

for said [l exiiie xlicunks kS be 15005 /0PRLA US U dagaeathng
cylindrical contqgﬂfrs as defined by claim8 in i ch one end of “said | oop
coi nci des essettF IS GOUT BREARRY ok Degrinaxebeeerittd%on oa8d Sar t he

other end of sedch ftidi Rluetaeet bon 2l iexdrpdseheyonds said daoR. 11

aratus for decoratjng cylindtical containers
App § glspose& é% ﬁgve along an individual raceway (not shcewn)

which 1s formed in housing 180 of slide unit 30 so that,
as seen 1n Fig. 17, a portion of each array 1s exposed :=o
engage a rail surface 93,
Unless precautions are taken to restrain

10 bearing elements 95, one or more of them can separate
easily from base 180 and compromise the integrity of
assembly between rail 51 and slides 90, 90. Thus,
retainer 201 (Figs. 2 and 3) is removably secured to the
radially inner end of arm 41 to prevent separation

15 between rail 51 of subassembly 40 and slides 90, 90.
That is, there will be interference between slides 90, 30
and retainer 201 so long as screw 202 secures retainer
201 in its operative position at the radially inner end
of rail S1. The enlarged radially outer end of arm 41

20 blocks removal of slides 90, 90 at the radially outer =nd
of rail s1.

Pogitional integrity of rail 51 relative to arm

41 is achieved by fastening screws 96 that extend through
individual clearance apertures 103 in rail S1 and are

25 received by individual threaded apertures 104 1n arm 4l.
Arm 41 also includes shallow longitudinal channel 102
(Fig. 11) defined by a pair of short parallel arms 101,
101 at the front of arm 41. The short sidewalls 92, 32
of rail 51 enter channel 102 and are fitted tightly

30 between arms 101, 10l which block guide rail 51 from



as defined by claim 10 in which said one end of said flexible section is
connected to said carrier and is 25 radially inboard of said other end of

*said flexible section. 0 4 SE P 2003 22 12. Apparatus h%r qﬂhatlng
cylindrical containers as defined by Claim1l, further colprising each of
sai d subassenblies including a renovable retainer to maintain engagenent

between said rail and 5 said at | eas# one slide unit when said at |east one

slide unit is dismunted fromsaid carrier. 13. Apparatus for decorating
cylindrical containers as defined by claim12 in which said retainer is to

nount abl e on said support arn1at its radially inner end. .A AF!l" . A@ A9S. A
AN . A9. Al . A

AL ., A3 . A939. A A A3 Ahl (*+-.Y
~ysni d_zU] ca] ¢a 1% a@ﬂ"&a@?&ﬁ] EQEEC%TE%\’U] CEUFCENE: aTekas ¢ é‘fﬁ(aé';] caijgg] ca

] ca] ca] ca] ca] €@l ca] cMa]c”a]c: alJcaljcalca |

Positional integrity of subassembly 40 1is

controlled to a great extent by rigidly positioning slides
S 90, 90 on carrier 18. More particularly, carrier

18 (Figs. 4-7) is a steel disk having flat front surface
128 and rear surface 129 that is machined to form an
individual shallow radial groove 125 for the pair of
slides 90, 90 that guides each of the subassemblies 490.

10 For each groove 125, carrier 18 is provided with eight
clearance apertures 126 that are aligned with the
respective threaded apertures 136 at the front of slides
950, 980 to threadably receive fasteﬁing screws (not shown)
‘that extend through apertures 126. For each groove 125,

15 carrier 18 is also provided with a pair of clearance
apertures 127 that are aligned with respective openings
137 at the front of slides 90, 90. Lubricant applied
through apertures 127 to openings 137 lubricates the
elongated bearing elements 140 of slides %0, 90.

20 Threaded mounting apertures 136 are in front wall 151 of
slide %0, which wall 151 is drawn against the bottom wall
152 of groove 125 and short side walls 153, 153 of groove
125 are fitted tightly against slide 90 with screws 203.

Application of pressurized air and vacuum to

25 hoses 83 ig under the control of a face-valve arrangement
that includes stationary valve elements 199 mounted at
the front of stationary frame member $9 and rotating wear
plate 198 having apertures aligned with one end of
channels ‘85 in hub attachment 75.



I'+1(){vql gb] X] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca]
- ca]cal] ca]cal] cal]caUca]ca U c”a]ca]ca]ca]ca L, SEP 2033
"Uc?KXgi k\waox@7t€i j p~ysnhc”YT] ca] ca] ca] cal] ca] cal] ca] caUecajusadrsya] ca] ca] ca]
ca] caV] ca] ca] cal] cal] ca] cal] ca] caU] ca] caU] ca] calU] ca] ca] ca] ca

pagw =>XY_FI PTZ] 15 -
~xsmhc” Y] ca] ca] ca] ca] caU] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cMa] c”a
] c’\a] c”a] ca] ca] ca] ca] ca] ca] ca] ca] cal ca ) *

LT HAHARS SV ZSSSSEESI & &zupj e [ V] ] ca] ca] ca] caU] ca] ca] caU] ca] ca] caU] ca

e e Uil elsaley o syene alesl el slsalalesl e ox

ca] ca] ca] ca] caff crd Kia]Malicaliea]saldials alngabeakhe al et ol icalivealigrU] ca] cal c
aJcal] ca]ca] c

-1 0171g1lhls 11‘1;1?1’13131151"‘11'131/ 85 PERTAANG B EFEN Fof & 8 TR 58] @8] ca] ca] ca] ¢
a) ca] ca] ca] ca¥ta] sa] e ajacad] | cid cra:]mln]aaa]eda]:oa:]saiﬂxmqam] ca] cal] ca] cal]

I 8 8 889 9 ........

Cﬂginr§<;<q<:%§<%‘<]%>} xssarﬁhd OZﬁ ] c%ﬁ caﬁ a]]ncga] af%a] S nggfga] cajcalc
a]jga]?ca} gglpca‘y“““] barasd wq@aqmm]m]mm@]gca}aca] iza] i:maonis>>]>>'>]3f>4i>m]

e?z c ca]ca]ca]ca
ca] ca]E(éa]:Ela]:Uﬁ% ca ca! cai caé]Fé:¢aKca ca r%:g]tcga% ﬁﬁtcﬁ:g]}gg c:jkgeé g}cga] cai BC]C
DDDDEEE~ NG c al ca] ca
ca] oal &iL&EL&%k&%hCQ@DE%%;ﬁ] T Re ey O oresaoT ue BneRe] 1 €1 G4 cal cal o
a] ca] cdj’ca] caPeaFéagchrfen] 4] ¢aieq] Eh?%a?fé%ﬂ%] ca] ca] ca] ca] ca] ca] ca] ca] ca]
Ci’vl] Ca] Ca] Ca'U]dZZ]ZZZ[ [ [\i‘oilAjEé\é\b.Vle.H]e{ 9d]>aaé£)&b0c9f70:@l goad Bekiﬁ-\g)/\ﬂ ] Ci’vl] Ca] c
a] cal] ca] cal] ca] ca ca ca]cal ca al.ca]ca]calcalca caljc”alc
a] ca] ca] ca] ca]eg ]é‘Fd Hﬁéﬁeﬁf' FﬁgE@Ub’@%“ﬁ%%ﬁ\l%aFﬁl B¥i F?}'X}% k| wr mhc’
“]ﬂ ] ]l ] Ci'ﬂ] Ci'ﬂ] C&bcalmgl cabcef calsatcebca] vha] sed £als allealetzlsc 3k caf cmld ca) cal ¢
a] ca] ca] ca] cal cal calcalca] calca
CPUxL ¢ UVt ESET o < SRFAY AT E] PCAPEAPCapEa CTe Claprred B8 aba) cal o

a]j ca] calxa] ca]aC@]lea]ecahag] t£a] pa}:aa]lea] ca] ch; Clog ] rep | faadeV \SBMVRMBIMX CX Z X XX X XX
& #

RN PRy bt oo L 2PN N2 R e T LR Se kg R it B bty Mot
& ()-f&|sS&10%c& ()-f&l sB&ﬂ;@%&t@& fp&’eib@ &myewﬂmngaaa(s) Heenl 0%&' () - @GVXVBY

109 100 100" OLBR At 3 SN () 8a OSB8I 096afbddcddiies chereot,

#10%60S0&' () - 209K OherO YA pLriblig and m@@%ﬁl(:}t@nim (9thar uses
| I -
2’;{32}27 (% Ig) $1 b 1% }:(q)cimeg)a%lag.@ex{gt (D5 drost BRI Y&eb) 14 e #L0& () -
UVA4! DI SY10%b& () - - 8210%& () - Z10%& () - @GL0%& ()-L 10nn 10nn
10nn! $° 9) $10%Nn& ()-° % X6uVA! | @ & @ 10%bOb& ()-*! H & @10%b& ()-*1J &



@109 ()-*!p & @109 ()-* & @109 ()-*!& @109 ()-*<=>?Kgkl{z8!!!i3
"10990& ()- 10%J& ()-!& S10%& ()-!s9s10% : & ()- 10C 10C 10C &

@ 10%C& ()-*1 x>0} [9{Z8! 111V SHI0%& ()-! 1 SH10%& ()-! pSH1Q% YEA®i) - " 10%08&
T()-1t" 109N ()- 3 "109& ()- *EK{\:!1!!!

110%z& ()-Mf10%& ()-!& 10% ()- 10] 10]

10] S#10% & ()- ! p’ SHI0%&K ()-=_9%VA{\: ] y" 10%CC& ()-!Ly" 10%z& ()-!S y" 10%+&
"()-19y"10% & ()- y"10% & ()-!°

1 10%z& () - MAMNZX6{\: 11" . %4 0%CC& ()-S!J. %40%+& ()-Ss-10%& ()-! y"10% () -
1 y"10%}& ()-!] y"10%z& ()-rS410% h& ()-f3f10% h& ()-!'F ML0% h h& ()-!F
MLO% h h& ()-,10% h& ()- 10CC 10CC 10CC@ g

UITIWUSE S4! T #109Mh& () - | #109%n& () -: lu@ "109%f& ()- | @ "10%h& ()-
WHAT 1S CLAIMED IS:
1.

Continuous motion apparatus for decorating
cylindrical containers, said apparatus comprising a
decorating section and a transport section that carries
containers through a decorating zone where decorations
are applied to the containers, said transport section
including:

a carrier continuocusly rotating on a carrier
axis, said carrier having a front facing side, a
plurality of mandrel subassemblies mounted on said
10 carrier with equal angular spacings between adjacent ones
of said subassemblies, each of said subassemblies being
mounted to reciprocate along an individual path that is

disposed radially relative to said carrier axis as a
center;

15 each of said subassemblies including an

elongated support arm extehding lengthwise of an
individual one of said paths, an axle extending forward
from said arm and being generally parallel to said
carrier axis, and a rail secured to said arm and

20 extending lengthwise thereof;

said axle including a spindle section for

supporting a rotatable mandrel that carries containers
through said decorating zone, said axle also including a

mounting section rearward of said spindle section, sa:d
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25 mounting section being connected to said arm at a

radially outer end of said arm;

for each of said subassemblies, at least one

slide unit secured to said front facing side of said

carrier and being cperatively engaged with said rail cto

30 slidably support said subassembly as it reciprocates

radially;
each of said rails having at least two bearing

surfaces each of which is engaged by a different group of

bearing elements of said at least one slide unit.
2. Apparatus for decorating cylindrical
containers as defined by claim 1 in which said bearing

elements extend crosswise of said path.

3. Apparatus for decorating cylindrical
containers as defined by claim 2 in which each of said
bearing elements is cylindrical with a length to diameter

ratio which is substantially greater than one.

4. Continuous motion apparatus for deccrating
cylindrical containers, said apparatus comprising a
decorating section and a transport section that carries
containers through a decorating zone where decorations

are applied to the containers, said transport section
including:
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of said subassemblies, each of said subassemblies being
mounted to reciprocate along an individual path that 1is
disposed radially relative to said carrier axis as a
center;
15 each of said subassemblies including an
. elongated support arm extending lengthwise of an
individual one of said paths, an axle extending’ forward
from said arm and being generally parallel to said
carrier axis, and a rail secured to said arm and
20 extending lengthwise thereof;
said axle including a spindle section for
supporting a rotatable mandrel that carries containers
through said decorating zone, said axle also including a
mounting section rearward of said spindle section, said
25 mounting section being connected to said arm at a
radially outer end of said arm;
for each of said subassemblies, at least one
slide unit secured to .said front facing gide of said
carrier and being operatively engaged with said rail to

30 slidably support said subassembly as it reciprocates
radially;
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each of said rails having at least one bearing

surface which 1s engaged by bearing elements of said at
least one slide unit;

3S said rear mounting section having a cylindrical

outer surface and being disposed within a recess of said

arm, said recess having a cylindrical inner surface that

is closely fitted to said outer surface, with said inner

and outer surfaces having a common mounting axis about
40 which said axle is pivotablé to operatively position said
spindle relative to said carrier axis in that said
spindle is provided with a longitﬁdinal axis that is
parallel to said mounting axis and is eccentric with
regpect thereto and elements connected with said spindle
45 for adjusting the rotation orientation of said axle to
move said spindle axis to adjust the printing pressure on

a container on the respective said mandrel.

5. Apparatus for decorating cylindrical
containers as defined by claim 4 also including first and
second adjusting screws for each of said subassemblies,
said screws threadably mounted to said arm with each of
gaid screws having an outer end that is engageable from
outside of said arm and an inner end that extends into
said recess to engage an individual ledge cut in sa:id

outer surface of said mounting section;

said inner ends of the respective first and

10 second screws engaging a respective first and second of
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5 axis, and with said first screw withdrawn from said first
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ledge, turning of said second screw inward while engaged
with said second ledge pivots said axle in a second
direction about said mounting axis, with said second
direction being opposite to said first direction.
10
6. Apparatus for decorating cylindrical containers
as defined by claim 5 in which:
after inward turning of said first screw to pivot
said axle to a first angular position, inward turning of
15 said second screw into engagement with said second ledge
locks said axle in said first angular position; and
after inward turning of said second screw to pivot
said axle to a second angular position, inward turning of
said first screw into engagement with said first ledge

20 locks said axle in said second angular posgition.

7. Apparatus for decorating cylindrical containers
as defined by claim 1 in which each of said arms is provided
with a shallow longitudinally extending groove that is

25 defined by a pair of spaced parallel groove walls that are
tightly fitted against opposite side portions of said rail

that is entered into said groove.
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5 supplied selectively to said mandrel, the vacuum acting to
hold a can loaded on said mandrel and the pressurized air
acting to unload a can from said mandrel;
said airway extending between said support arm

and said carrier, and including a flexible section having a

10 length whose vast majority is curved into a single loop.

9. Apparatus for decorating cylindrical containers
as defined by claim 8 in which said airway, except for
gaid flexible section, is rigid.

15
10. Apparatus for decorating cylindrical containers
as defined by claim 8 in which one end of said loop
coincides essentially with one end of said flexible
section and at the other end of said flexible section

20 extends beyond said loop.

11. Apparatus for decorating cylindrical containers
as defined by claim 10 in which said one end of said
flexible section is connected to said carrier and is

25 radially inboard of said other end of said flexible

section.
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unit is dismounted from said carrier.

13. Apparatus for decorating cylindrical containers
as defined by claim 12 in which said retainer is

10 mountable on said support arm at its radially inner end.



