WD 2004/ 009376 PCT/ US2003/ 015870 -1 MECHANI CAL MANDREL TRI P BACKGROUND OF
THE | NVENTI ON [ 0001] The present invention relates to an automated can
decor at i ngoapp@watrds and nore particularly to an aut oneCadiSeens/odsscor at i ng
apparatus that includes a skip-printing mechanismthat selectively
inhibits or disables the printing of decoration when necessary. [0002]

Aut omat ed can decorating apparatus havi ng skip-printing nechanisns are
wel | known. The can decorating apparatus includes a nmandrel wheel having a
plurality of equal-angularly spaced nmandrel s di sposed around its periphery.
Each nmandrel receives a blank can which is to have decorative features
printed on it when the can cones into contact with a printing portion of a
bl anket wheel as the mandrel wheel is rdtated about its axis of rotation.
Qccasionally, during the automated can decorating process, no blank can is
pl aced on a mandrel or is msplaced on the mandrel. It is desirable to
prevent the m splaced can or MBECHANDPEAXT MMANDRER T8I maki ng contact with

t he bl anket wheel to avoid production of a misprinted can, which nust be
di scarded, and/or damage to the enpty mandrel. [0003] To overcone this
probl em many skiErRERIATNDOFEEANSENTAYE been proposed. For exanple, U S
Pat. No. 3,851,579 to Zurich discloses an automated can decorating
appar at us havilf¢p1d s Kihp-ppesenttinnetioantlgies whircivtomated camdedoratingiagpahtusandr e

away froma printin siti.on to prevent contact with th rinting portion
of the bl anker A pRRRURLT o dEa BB sat Rt e Eomatalt Brat Bsbtes A0 Phave a
can placed on skip-@intigmehe@BmThERERESEPMhibits oRBRaNIBS &R frid@ig bet urns the
mandrel to a position where it may cause a blank can that is %I sposed on

the mandrel tdscormatien wherasessiith t he bl anket wheel. [0004] U.S. Patent No.
4,140,053 to ek i a_skin-pri.nging. chani sm.whi ch
i ncl udes an ej{ééan ri éﬁ?@é@ggﬁgﬁﬁgﬁgg%ﬁ aerat{ﬂﬁg%wﬂ%%lgg\%%q TR TEfgasms

are well known. The can decorating apparatus includes a mandrel wheel having a

plurality of equal-angularly spaced mandrels disposed around its periphery. Each
mandre] receives a blank can which is to have decorative features printed on it
when the can comes into contact with a printing portion of a blanket wheel as the
mandrel wheel is rotated about its axis of rotation. Occasionally, during the
automated can decorating process, no blank can is placed on a mandrel or is
misplaced on the mandrel. It is desirable to prevent the misplaced can or the
empty mandrel from making contact with the blanket wheel to avoid production
of a misprinted can, which must be discarded, and/or damage to the empty
mandrel.

[0003] To overcome this problem many skip-printing mechanism have been
proposed. For example, U.S. Pat. No. 3,851,579 to Zurich discloses an
automated can decorating apparatus having a skip-print mechanism which moves
an individual mandrel away from a printing position to prevent contact with the
printing portion of the blanket wheel, when it is detected that the mandrel does
not have a can placed on it or has a can misplaced on it, and which then returns
the mandrel to a position where it may cause a blank can that is disposed on the
mandrel to make contact with the blanket wheel.

[0004] U.S. Patent No. 4,140,053 to Skrypek et al. discloses a skip-printing
mechanism which includes an eccentric sleeve having a bore that receives an end

of an eccentric shaft and a mandrel that is mounted on the other end of the



of an eccentric shaft and a mandrel that is nmounted on the other end of the
WD 2004/ 009376 PCT/ US2003/015870 -2 eccentric shaft. An eccentric sleeve

i S connecwecdowmogs7power cylinder through a crank armt irat/tsesndss7e adi al |y
fromthe eccentric sleeve. Actuation of the power cylinder twists the
eccentric shaft which noves the mandrel toward and away from the bl anket
wheel . [0005] U.S. Patent No. 4,7507420 to Shriver and U S. Patent No.
4,037,530 to Sirvet both disclose skip-printing mechani sns in which the
mandrel is mounted on a mandrel holder that is pivoted about a pivoting
pin. The axes of the mandrel and the pivoting pin in these nechanisns are
paral l el but do not coincide. Therefore, the pivoting of the pivoting pin
sel ectivel y pkaessictsheft.nAndeantriidisledve iotdnnedte@ticopdaatcyliagértthngh Ihe

mandrel holder is pivoted by an armthat is attached to the €ivoting pi n.

The armis ur §@8k gm grbexpuispdialy fropthe gersatricrilecve detuatign RbYEGAWEE t he
drel. [00086];; : : | i d U S
mandr e [ 5%gde§tw1§§ﬁfergcc&lgnc éaa?fé&%ﬁﬁﬁ&%#ﬂ%{r%&c@ka&% r.deaﬁqd%va%/an

Pat ent No. 8,742 to Stirbis, ose skip-prin
mechani sns i nivaii thbblahket whreieht i ng porti on of a bl anket wheel can be noved

o erfected o8k NS Bhient BB hePghis i ) PORRENRuhPEP iRen | P
detected t hat gtrhang cﬁsdwsefskg)-gﬁnﬁﬁgwﬁedmﬁﬂﬁﬁ in hichhAd miah@ref AbuhtddTPr oper |y
positioned on the mandrel . 007] U S. Patent No. 4,498,387 to Stirbis,

U. S. Patent Nonamagd] hqgider that isiptiotedabdutr Svothzg pint The axds gfABe 8RBdEeb Hudec

di scl ose skip-pyrikntin mechapi sns_in.which a cam foll oywer. on a mandrel
hol der foll O\Agr?cyhg Pae Flgw{blﬁ%ﬂ?eé%?%hf‘%s%ﬁ Srﬁé) @e@%@fg&oﬁﬁowﬁ ®“mandrel, the
mandr el hol deThésfogd, HRCHiOokind OMble Eivotiﬁglﬁiﬁ seleofie1ypiaeks thhendmait] fRdes cont act
with the printing portion of the blanket wheel. If a can is inproperly
pl aced on t heOWeHarentaghpassiogad hiegnandesd balder ispévotorbiamprondlatiisr i s direct ed

al ong a path gﬁ%ﬁgﬁn et%lé Rﬁfégﬁg Bhn. 1R ARANGLEkd GOMATH ot 8% aRie! L | NY

portion of th
pivoting motion of the mandrel.
[0006] U.S. Patent No. 3,665,853 to Hartmeister, et al. and U.S. Patent No.

5,148,742 to Stirbis, et al. both disclose skip-print mechanisms in which the

printing portion of a blanket wheel can be moved into and out of a contact
position with a can on a mandrel. Skip-printing is effected by keeping the
printing portion away from a mandrel when it is detected that there is no can on
the mandrel or that the can is improperly positioned on the mandrel.

[0007] U.S. Patent No. 4,498,387 to Stirbis, U.S. Patent No. 4,693,178 to
Hudec and U.S. Patent No. 4,773,326 to Hudec disclose skip-printing
mechanisms in which a cam follower on a mandrel holder follows a track. When
a can is properly placed on the mandrel, the mandrel holder is directed along a
track along which the can makes contact with the printing portion of the blanket
wheel. If a can is improperly placed on the mandrel or no can is present, the
mandre] holder is directed along a path which will prevent the mandrel contacting
the printing portion of the blanket wheel.

[0008] U.S. Patent No. 3,822,639 to Szpitalak and U.S. Patent No. 3,889,630
to Szpitalak both disclose systems which include a conveyor chain with special

links on which mandrels are mounted. A cam can engage a special link to cause



[0008] U.S. Patent No. 3,822,639 to Szpitalak and U.S. Patent No. 3,889, 630
to Szpitalak both disclose systens which include a conveyor chain with
speci al WDrke/wp3Mhi ch mandrel s are nounted. A cam canPemgsg@3aisspeci al
link to cause WD 2004/ 009376 PCT/ US2003/ 015870 -3 the radial novenent of
the mandrel away fromthe bl anket wheel to effect skip- printing, i.e. to
inhibit or disable printing. [0009]‘@1‘8. Patent No. 3,563,170 to Cvacho

di scl oses a skip-printing nechanismin which a mandrel is directed along a
path that prevents contact between the mandrel and the printing portion of
t he bl anket wheel when a cam follower, which is attached to the mandrel,
engages a camm ng surface on a cam The camis pivotally nmounted by a

pi vot pin, antheirsdipl moteatkni of the sndnidosh atvay frakethe blanketovhesi toheffdaeskipm
follower by an.actuator. .[[0010]. U.S. .Patent No. 3,279,360 to Smith et al.

di scl oses a c%‘i’lnatﬁﬁ’hf"itﬁ DHEEHERPLE Fi&h a camrol ler urges a mandrel, on
whi ch a bl ank[om* | SUN. PaRf Noag)3631$70 {olevaRhb BisbiBSsRAkll-phn@fe @ bl anket
wheel . The camroller is itself ‘urged by 1its engagenment wth the surface
of a cam To ekethapisns i phiph p mandrgl is directedmling a ptlethehprederits omtadki ng

contact with the camroll.er. aresult,.th drel is ot noved to a
posi tion \/\/ner%ehr}’V erf’rﬁ)\? n&agﬂ%e_iagﬁﬁjﬁﬁtﬁgg pPl"stloBlongngﬁgﬂcet Wbeﬂﬁﬂﬁf“é’i ‘P  nmake
contact wi th flloffet, vehigtoiks tattidhe@to tHmided1ketzaphratdamhB0 Lhifadd o2 2 Hat.ent No.
3,996, 851 to Uban discloses a can printing machine in~ which a mandrel cam
fol I ower enga§escan ifertally mannted biewdvat i, sadimivoted upasition toowdked t he
printing port{ff.lyid bl ARk EinaEsl hacfilbect Printing. To prevent
printing, a |ockling nechanismprevents the camfollower fromengaging the
cam and thus [@020knt §.9. PetenelNdr 3279,36MtolSmittgetraddiistidsys Aomeprifitnsar d t he
bl anket wheel. [Q012] U S. Patent No. 3,613,571 to Russel et al. shows a
mandr el whi ch™f H%B{J‘ﬁl?lélaaé‘[i‘mtrﬂ eréﬁ%es&fm%}?@r%lrﬂliw%&hé‘fbrl@@? cagyds plaged, nt i ng,
the armis piyatediRRRME R 2 Biank g i ich the
mandrel is rmuér%t ed, ﬁﬁfdourl%‘g? to alankbiwiel W%M&le}mm%%géaw

its engagement with the surface of a cam. To effect skip-printing, the cam is

prevented from making contact with the cam roller. As a result, the mandrel is
not moved to a position where it may cause a can that is placed on the mandrel to
make contact with printing portion of the blanket wheel.

[0011]  U.S. Patent No. 3,996,851 to Urban discloses a can printing machine in
which a mandrel cam follower engages a mandrel cam to move the mandrel
radially toward the printing portion of a blanket wheel to effect printing. To
prevent printing, a locking mechanism prevents the cam follower from engaging
the cam and thus prevents the mandrel from being radially moved toward the
blanket wheel.

[0012] U.S. Patent No. 3,613,571 to Russel et al. shows a mandrel which is
mounted at the end of an arm. To effect skip-printing, the arm is pivoted about a
point at its end opposite the end on which the mandrel is mounted, in order to

move the mandrel away from the blanket wheel.

SUMMARY OF THE INVENTION
[0013]  Itis an object of the present invention to provide an automated can
decorating apparatus that includes a skip-printing mechanism for inhibiting or

disabling printing by the can decorating apparatus.



nove the mandrel away from the bl anket wheel. SUMVARY OF THE | NVENTI ON
[0013] It is an object of the present invention to provide an autonmated can
decor at i yoappnoaz7ds t hat i ncludes a skip-printing nechaairdarseéosrniisahi biti ng
or disabling printing by the can decorating apparatus. WO 2004/ 009376

PCT/ US2003/ 015870 -4 [0014] According to the present invention, mandrel
subassenbl i es having a nechani cal nandr el trip are incorporated in an

aut omat ed can decorating apparatus, which includes a nmandrel wheel and a
bl anket wheel. Each mandrel subassenbly is nounted to the periphery of the
mandrel wheel. Each nmandrel on the mandrel wheel receives a blank can in a
conventional manner. To print on the <can, the can on the mandrel is
pressed agai nE¥01¢he éﬁ@ﬂdﬁg@oﬁnﬂnﬁmnthmﬁhﬁﬂhmahkhﬂmaMﬁ&@ﬁeﬁ@aﬁﬂga,nandrel

wheel and bl apket ofate in _a convention ner When it becones
necessary to lgilegha?ﬂ Cgﬁflﬁ%& ttirlﬂ?t&ﬁr%{jlcfiﬁ’gf"é‘?qe%r’im aB‘%Qnat%ﬂ decoraing s ni ssing or
not properly mﬁta&usomhqacladé@dlﬂéﬁhel Mih%l SRCSBIBHIER WHEBID Hah nidhlift] MOVes

t hat mandrel to prevent the can inp erly positioned or the uncovered
mandr el maki n¥pbassembbt is wauntadte ﬂmmpﬁwg qf dret nerdrolf whded Hrichnieatirehbeel .

Support ar e ansh Vel AR i PRI elebRar B i an fipeer
Each support caalthelkas of tivanalidet] is pakiedsigpipstthe Whhiely peitibM of 6 bipken of a

transverse borﬁ in which a first non-eccentric portion of an eccentric
mandr el shaf t VP&l Abthgieandyel whegkanddankat whesh riats e aserytiperi masneiof each

eccentric mangag) It%@%’{'jeéhl‘?éﬁ& a6 tﬁ@éﬂtﬂ'@l efa‘?%gTéé g A d S5 out er

surface and the second porti o us serve seat . Ca]Phe second
portion of eamissiagoenotrpropﬂwwwiom&aﬁtanlmmslra, the arethalicadxiagdishirph is of f set

fromthe central gﬁls of, the first eEortlon of the . eccentric nmandrel shaft.
[0016] A trip?PEs te prexeRtihe,ean ippropedy pesignsd orihe pnqorered; r st

20{ ;[Ni’;l?gl of fr E)ﬂimiﬁnc@él%ﬂ&ﬁg EorltBA Wil the PAhfing SUtfort HEMS biksNAHder Xt ends
u y
[0015]  An embodiment of the present invention includes a plurality of support

arms mounted around the outer circumference of a mandrel wheel. Each support
arm has a mandrel shaft support which is in the form of a transverse bore in
which a first non-eccentric portion of an eccentric mandrel shaft is rotatably
received. A second eccentric portion of each eccentric mandrel shaft has a
mandrel rotatably received on its outer surface and the second portion thus serves
as a mandrel seat. The second portion of each eccentric mandrel shaft has a
central axis which is offset from the central axis of the first portion of the
eccentric mandrel shaft.

[0016] A trip lever member is attached to a stub portion of the first portion of
the eccentric mandrel shaft, and the stub shaft extends outwardly from the
transverse bore in the arm. Movement of the trip lever member rotates the
eccentric mandrel shaft about the central axis of the first portion of the eccentric
mandrel shaft, thereby causing the second portion, i.e. the mandrel seat, to rotate
eccentrically about the central axis of the first portion. Thus, rotation of the first
portion of the eccentric mandrel shaft in one direction moves the uncovered
mandrel or the blank can that is not to be printed, which is on the second portion
of that shaft, to move along a path having a radial component toward the center of

the mandrel wheel, away from the blanket wheel. Rotation of the first portion of



transverse bore in the arm Mvenent of the trip | ever nenber rotates the
eccentric mandrel shaft about the central axis of the first portion of the
eccent ri cworeasuwded7eshaft, thereby causing the second poPCirars2003/0&387¢ he
mandrel seat, to rotate eccentrically about the central axis of the first
portion. Thus, rotation of the first_ portion of the eccentric mandrel
shaft in one direction noves the uncévered mandrel or the blank can that
is not to be printed, which is on the second portion of that shaft, to
nove along a path having a radial conmponent toward the center of the
mandrel wheel, away from the bl anket wheel. Rotation of the first portion
of WO 2004/ 009376 PCT/ US2003/015870 -5 the eccentric shaft in the opposite
di recti on novis ectmmtmasicifteh ticaspppiitgdisectiowniored thy npesidl icamgidsaan al ong a
path having a radial caonponent radially out from the center of the mandrel
wheel to a poSqseH p\%lggge e AmeAeaizbavings radil spmpprent radiallyequt &8m cont act
the printing perbaePoOhe WMaaR ¥hEato IS%ﬁon WOt the E@FF% Rat ﬁ\égrﬂ?ém mher

includes a trip armand a reset arm are angu y space rom one
anot her ar ounaiandrel @mowntact the phiafitg portiompEthe biandet whieelt 0 the first portion

of the eccenty ha sl eeve nenber. The trip arm has trip cam
fol | ower di sp@gzalsonir#‘? Plﬁ}ﬁvqrﬁléerpl%egéqchﬁfeﬁ]aﬁréga%n% %feSETa‘?ﬂTTWﬁF]E)W@r di sposed
on it. A novealpuearlydpRcdd Bér8 ohs afRh&Gkduna e S0RY¥AFICR B RUPHR cBnelegct €d one

of the trip camfaollowers. The engagenent of a trip camfollower on the
trip arm of ¥ the figstpestion afjtheeccenitie ghast byamslptvetaembrratlbs ttipemekasent ri ¢

drel shaf | KRk ' hed i i ti t
The. mandrel  ParentiEeh A€ed s CYElnd RatsbRAAER rsP: RERGERL 1 70 manar o1

shaft on a padibposed bnét. A aivedbleafpsiaen sel@viasld nidiedee bl @ize @fseltéied mandr el
wheel and avvagl fromthe blanket wheel. [0018] A reset camplate is
posi tioned t oPrRfdRetrincan fdlepverss hiesngagrmentdf atripiqanpfollewer omisatyép t hat

e L T

rotate its aswbichdieiipiavatishttaahed/infane dirtdtende miwic thé miahdreanit el
mounted on the second portion of the eccentric mandrel shaft on a path with a
radial component toward the center of the mandrel wheel and away from the
blanket wheel.
[0018] A reset cam plate is positioned to engage the reset cam follower on a
trip lever member that had been moved due to engagement with the trip cam
plate. The engagement of a reset cam follower and the reset cam plate causes the
trip lever to rotate its associated mandrel away from the center of the mandrel
wheel on a path with a radial component and to a position where a blank can on
the mandrel may contact the printing portion of the blanket wheel.
[0019]  An over-center spring holds an associated mandrel against the printing
portion in the print position and also urges the mandrel toward a non-print
position where the mandrel is spaced away from the printing portion of the
blanket wheel.
[0020]  According to an embodiment of the invention, there are two moveable
trip cam plates, each capable of only engaging one respective group of the trip
cam followers. Each trip cam plate is moved into a position to contact a trip cam

follower by the actuation of a respective air-actuated piston arm.



wheel on a path with a radial conmponent and to a position where a blank can
on the mandrel may contact the printing portion of the blanket wheel.

[ 0019] Arwowee+me3moer spring hol ds an associ at ed mandr elPCAgeRovSt0138h@
printing portion in the print position and al so urges the mandrel toward a
non-print position where the mandrel is spaced away fromthe printing
portion of the blanket wheel. [00209-According to an enbodi ment of the
invention, there are two noveable trip camplates, each capable of only
engagi ng one respective group of the trip camfollowers. Each trip cam
plate is noved into a position to contact a trip cam follower by the
actuation of a respective air-actuated piston arm WO 2004/ 009376

PCT/ US2003/ 01?671] @tﬂe@@éﬁlﬂre%dvﬁ:tﬁ@% lof sheiresentlinabhtagesiliiecéhe present
invention will beconme apparent fromthe follomnng description of the

i nventi on whi #@wareat Epm the Tellpaving dessriplaen elihe dvaniionywhicBreiErs tOESCRI PTI ON OF
THE DRAW NGS OWs an autonmat ed can decorati ng apparat us
according to %%Qééﬁ%fggﬁ%%?ﬁ f the present invention. [0023] Fig. 2 shows a
fragmentary cross-section of the mandrel carrier assenbly along line 2-2

of Fig. 1 ansﬂk e arrows 2-2. [0024] Fig. 3 is
a fragnmentar carrier assenbly 1looking in

the directiongghapr rﬁ%l%ho%v&in ﬁt&natgd cz{rpﬁla‘a Fgg?ﬁaﬂﬁ adokdifflo ¥ ew of a

mandrel carri er assenbly according to an aspec the present invention.
[ 0026] Fig. Semisodamsutheithe preseamdciventean. of a nonorail engaged with the

rollers ear_sl . [0027] Fig. is_a fragment S|de view of a
mandr el subadS0iEl y BecosHA MRghHEY SRt e ORI Yo Fi g 7
shows an eccegpkéhslymed ®le BPaF Fig. 1 and looking in the direction of the arrows 2-2.

[0024] Fig. 3 is a fragmentary front elevation of the mandrel carrier assembly

looking in the direction of arrows 3-3 of Fig. 2.

[0025] Fig. 4 is a front view of a mandrel carrier assembly according to an
aspect of the present invention.

[0026]  Fig. 5 is a schematic end view of a monorail engaged with the rollers
of a linear slide.

[0027]  Fig. 6 is a fragmentary side view of a mandrel subassembly according
to the present invention.

[0028]  Fig. 7 shows an eccentric mandrel shaft.

[0029]  Fig. 8 is arear view of a portion of a mandrel subassembly according
to the present invention looking in the direction of arrows 8-8 of Fig. 6.

[0030] Fig. 9 shows a view of a trip lever of the present invention viewed
toward sleeve member of the trip lever.

[0031] Fig. 10 is a side view of the trip lever in the direction of arrows 10-10
in Fig. 9.

[0032] Fig. 11 is a view of the mandrel subassembly according to the present
invention in the direction of arrows 11-11 in Fig. 6.

[0033] Fig. 12 is a fragmentary view of the mandrel subassembly in the
direction of arrows 12-12 in Fig. 11.

[0034]  Fig. 13 is a fragmentary front view of the mandrel carrier assembly

according to a preferred embodiment of the invention.



[0029] Fig. 8 is a rear view of a portion of a mandrel subassenbly
according to the present invention looking in the direction of arrows 8-8
of Fig. 6wWO[R00A0P37EIi g. 9 shows a view of a trip | ever oPCTRES230$58Me
invention viewed toward sleeve nenber of the trip lever. [0031] Fig. 10 is
a side viewof the trip lever in the direction of arrows 10-10 in Fig. 9.
[0032] Fig. 11 is a view of the mandrel subassenbly according to the
present invention in the direction of arrows 11-11 in Fig. 6. [0033] Fig.
12 is a fragnentary view of the mandrel subassenbly in the direction of
arrows 12-12 in Fig. 11. [0034] Fig. 13 is a fragnmentary front view of the
mandrel carrier assenbly according to a preferred enbodi nent of the
invention. Wp@s¥)4/ Q9 3(26is RERLkdSRAB3/eBdbEw b the/mbiiSidarrdr @sselbly i1 a
fragnentary rear view of the mandrel carrier assenbly in the direction of
arrows 14- 14 thedigcgionpf arogsds-1£iyFigis. s a side view of trip camplate

nbl t th
G recti on of 1081410 e My RARAENie b kLol 950 seckiBIE A RlIng B Ml TOE
vi ew of the rofsletpresem frvkehtdmelbolahg igthk idivectidhGefberows 1B, inTg.l1doki ng in t he
direction of he arr homnn t he attachpent of e n1fo||omer
to the closed 9367(1p chﬁ'n]t @CEHS BFRLiop Vl‘f:)‘?’lo eﬁaseﬁﬁ@ﬂlﬁg)werlﬁ%’?ﬂ D
DESCRI PTI ON Gls_%s | E g %’é&(lﬁ%’%k Wu{noc%%ﬁé allfd;\gs sﬁbvﬁﬁﬁ)ﬂﬁ aRRcHRRedr ment  of

an autonated can rating apparatus in which the present invention may
be i nst al | ed . thdtesetappafodbowsr torlld cldees! looy el tack of theyaan pehtingmachingi ch
recei ves undecorated blank cans 12 froma can supply (not shown) and

pl aces themin arcuate cradles 14, which are aligned depressions on the
out er edges @Eﬁ&ﬁ%ﬂmwmrdmm)m@EmDmnmﬁws 2 and 3.

[ 0039] Referri to Fig 2 an spaced segnented rings 16, 18 are
secured to r{ﬁ lel Emeleqshozs@ awnﬁa@émnﬁ of ﬂrngltelzaml%m]dwwé%lapp@ﬁ@e in
front of and,

in which the present invention may be installed. The apparatus includes infeed
conveyor chute 10 which receives undecorated blank cans 12 from a can supply
(not shown) and places them in arcuate cradles 14, which are aligned depressions
on the outer edges of spaced segmented rings 16, 18, shown in Figs. 2 and 3.
[0039] Referring to Figs. 2 and 3, spaced segmented rings 16, 18 are secured
to mandrel wheel 20 by support ring 22 which is positioned in front of and
secured to mandrel wheel 20 by eight angularly spaced standoffs 24. Segments
of pocket rings16, 18 are secured to supporting ring 22 by screws 26.

[0040] Mandrel wheel 20 is mounted on and rotates about the axis of drive
shaft 28. Drive shaft 28 is oriented horizontally and is rotatably supported on a
fixed portion of the frame of the apparatus in Fig. 1. Mandrel wheel 20 and shaft
28 are connected by key 30 which engages tapered sleeve 32 that is disposed
between shaft 28 and hub 34. Hub 34 is welded to mandrel wheel 20.

[0041] Mandrels 78 are mounted to mandrel wheel 20 by a mandrel
subassembly (described below). Each mandrel 78 is oriented horizontally and is
axially aligned with an arcuate cradle 14, while the mandre] passes through a
loading region downstream from infeed conveyor 10. In the loading region, a
deflector (not shown) moves a blank can 12 horizontally and rearwardly to

transfer the can from its cradle 14 to a mandrel 78. Then, suction activated by an



secured to mandrel wheel 20 by eight angularly spaced standoffs 24.
Segnents of pocket ringsl 6, 18 are secured to supporting ring 22 by screws
26. [ 0040WoNneuded7ewheel 20 is mounted on and rotates alroWtus2ov3/02387¢ of
drive shaft 28. Drive shaft 28 is oriented horizontally and is rotatably
supported on a fixed portion of the frame of the apparatus in Fig. 1.
Mandrel wheel 20 and shaft 28 are-Sonnected by key 30 which engages
tapered sleeve 32 that is disposed between shaft 28 and hub 34. Hub 34 is
wel ded to mandrel wheel 20. [0041] Mandrels 78 are nounted to mandrel wheel
20 by a mandrel subassenbly (described below). Each mandrel 78 is oriented
hori zontally and is axially aligned with an arcuate cradle 14, while the

mandrel passes vabingt ghstém (habowg) thegighan delanpissariidsctbed hfeeeid aconveyor
10. In the Ioadlnq region, a _ deflector (not shomn) noves a bl ank can 12
horlzontally €§K¥&W%ﬁ§m%kgtopﬁéﬁ%@%@“ﬁﬁ@néﬁh $romits cradle 14 to a

mandrel 76 ThgD SUSILARs APkl BAAIEYcaNs YOI200M AO9RIE,ETAIS2003/ 015670

-8 air vacuu not rough an aX|a passage escrlbed | at er)
in a nmandrelded@atdomvese anaied iPthe bldnk cepdf by boingmg it ent8with0042]

Referring to Fi 1, while a can is seated n .surface
decorati ons é’i“é‘gpgrﬁ%‘to@dwtoé 2 CHRPORFY T %Hnﬁgla‘&lgﬂg"?ﬁ %g‘ﬁngA‘g‘fr 15t o cont act
wWith a printdef@aRariddditsit Efseﬁe@QHEHeriﬂﬁﬂﬁél}’thE‘aTec%rht@Q ol ﬁ%@t‘ed%ﬁm 41.
After it is decorated, and while it is seated on the mandrel, the

decorated can prstec‘r@aetfdm ol \tannslaanph@déytaplvlecatqurml o8 mﬂem’mSB hm&ﬁ@l iCeds by
applicator rqll 3 in unit 4 n 12 ar ansfe red from
mondr ers 78 08 s iheh SRt forhdngtih TS R Dot oo bl ARREE A6

transfer wheghe getiphbiyl &tiah@feﬁ‘fvﬁéelmwﬂeéf?anmf #hes 4abetdies shadtish4/ 44.
Thereafter, cans 12 are deposited on horizontal pins 46 which project from

output  convekpsrealigr, camsel 2eandeppgiteg en horqnishpios &6 WivshoRrgiechiiemquiyt oven
(7ot Show) e R4 TGEOEY B iy ARy ALy Pr 1
not at all ploagrdcomvesondBdrias reédlts in the automatic pnntlng of images on blank

cans 12.

[0043]  Occasionally, a blank can 12 is either not at all placed on a mandrel 78

or is improperly placed. This would cause either a misprinted can, which would

be discarded, or the printing of images on the uncovered mandrel, which is

undesirable.

[0044] A sensor or detector 49 shown in Fig. 1 detects whether a mandrel 78

(Fig. 2) is uncovered or a can is improperly positioned on the mandrel. That

mandrel is to be moved to a “non-print” position relative to printing portion 47 of

the blanket wheel 41. Thus, as that mandrel 78 (Fig. 2) rotates past the blanket

wheel 41, it remains spaced from that wheel. Thereafter, mandrel 78 is returned

to a position where it may once again receive a blank can 12. The movement of a

mandrel 78 from a print position to a non-print position and vice versa is

achieved by a mechanical mandrel trip mechanism (described below) which

allows for the selective movement of a mandrel 78 away from a print position

when sensor 49 detects that a can has not been placed on or has been misplaced

on that mandrel.

[0045]  Fig. 2 shows a mandrel 78 assembled onto mandrel wheel 20.

According to a preferred embodiment mandrel wheel 20 is a steel disk having a



or is inproperly placed. This would cause either a msprinted can, which
woul d be discarded, or the printing of images on the uncovered mandrel,
whi ch i s wodesimwaiibe. [0044] A sensor or detector 49 sirCRUS2003Wi1%$70 1
detects whether a mandrel 78 (Fig. 2) is uncovered or a can is inproperly
positioned on the mandrel. That mandrel is to be noved to a "non-print”
position relative to printing portioh 47 of the bl anket wheel 41. Thus, as
that mandrel 78 (Fig. 2) rotates past the blanket wheel 41, it remains
spaced fromthat wheel. Thereafter, mandrel 78 is returned to a position
where it may once again receive a blank can 12. The novenent of a nandrel
78 froma print position to a non-print position and vice versa is

achi eved by acenmalais 45l Refamniiad Fig. UpmeedBanh&I( dsies h?ﬁdalh?l ow) which
allows for the Eeel gcti ve povenent of a mandrel 78 away froma print

position wheif® penty foutob mangdreh subgssemblisy §0.nMangeeb pubssseaddied il or  has
been m spl ac | RSk L 7 ssenbl ed
ont o nandr el ec{\}\lﬂgg]l%ﬁzjg?hrAcco%%hﬁ%} ?;2&%?1(1 %ljrse e?@%%g%%%?%%?%%ﬁ‘%g wheel
20 i s a steelmahdsél subassegbly SMEnAGDeS/ A0DPRNE afdCA3 (12 BABORKEBTD posRiczent r al

axis 45. Referring.to.Fig. 4, ndr el eel 20 carries a plurality,

preferably tv@émi/‘g'ftg Ie erﬁ%‘?gﬁ@? \Qg&%lr?@r i es 50. Mandrel subassenblies

50 are uni fouuke) CIRGMHRENS P hild SPAGESLrAN SURALLORAL 6] WIERL 020 11 Fig.
rel ly d at

3, each man subasse i ncl udes a support arm43 t i's nmounted

to a positi orfuppert eme4dhy eerews BE and extendselafg amadidl dircatioeeVitiP@spdcO®46]

Referring to FLgs.. 2 .and .3 orail. 37 .i unt. to a surface of
support arm Afgé geflntesrcorfénvavsnd wglﬁ ext R%Og?llf%&g% %ﬁﬁﬁerﬂ?‘f’gﬁ‘{ﬁ%n with
respect to thsdenieel 20 bysieres1 wheet niRoraf 39aiglided 35l AR aBdnedhi ch are

mounted to mandrel wheel 20 by screws 31 engage nonorail 37. Slides 33
i ncl ude al i grivdndaEeal rollgr-tyg bepong epits 3AdEih Samhich thipuek ceaperstiop wi) whi ch

O cogoPshldils hiidly oAk fasdbhBlY 536 ReciROGkE acfathADRE ™! Y SO O
respect to central axis 45 of mandrel wheel 20.
[0047] A pair of followers 29, 27 are rotatably mounted on a surface of
support arm 43 opposing the surface on which monorail 37 is mounted. The
followers are mounted by a stub shaft 25 which projects from an aperture 23 in
support arm 43. Followers 29, 27 are received by and follow a closed loop cam
track (or master cam) 21. Closed loop cam track 21 guides the mandrel
subassemblies 50 along a printing path, as is shown schematically by Figs. 13
and 14.
[0048] A retainer 19 is secured to the radially inner end of each arm 43 to
prevent separation between rail 37 of mandrel subassembly 50 and slides 33.
Screws 17 secure retainer 19 in its operative position at the radially inner end of
rail 37. Aperture 15 allows the entry of lubricants to lubricate the bearing
elements 34 (Fig. 5) of slides 33, 33. The structure of support arm 43 and its
assembly onto mandrel wheel 20 are disclosed in detail in U.S. Patent 6,167,805.
The disclosure of that patent is hereby incorporated by reference.
[0049]  Each mandrel 78 is connected to an air and vacuum system (not
shown) which is employed to selectively eject or to retain a can 12 on the outer

surface of a mandrel 78. Pressurized air or vacuum are selectively applied

through an air channel 80 (Fig. 6) that extends through a portion of mandrel shaft



respect to central axis 45 of mandrel wheel 20. [0047] A pair of followers
29, 27 are rotatably nmounted on a surface of support arm 43 opposing the
surface owowndstwosmenorail 37 is nounted. The foll owersParasaedniisdo by a
stub shaft 25 which projects froman aperture 23 in support arm 43.
Fol l owers 29, 27 are received by and follow a closed | oop cam track (or
master cam) 21. Cosed |oop camtradlR-21 guides the mandrel subassenblies
50 along a printing path, as is shown schematically by Figs. 13 and 14.
[0048] A retainer 19 is secured to the radially inner end of each arm43 to
prevent separation between rail 37 of mandrel subassenbly 50 and slides 33.
Screws 17 secure retainer 19 in its operative position at the radially

inner end of 5g@ig, 7$an$ﬁﬁﬁtauarsetaa50pénh@®2 ) RMtHioh 1B fdidpubdd £ &M sdd O
| ubricate the bearl ng el enents 34 (Fig of slides 3 33. The structure

of support ar®h el shgft S Enbl ﬁlbm%ck@ﬁmghmenmtaﬁ@a&%cl osed in

detail in U h t4i.s hereby

i ncor por at ed af/) e%red%%:t’eo %biﬁ?ng]a fr)ﬁj ggﬁll Sshl(l:onnec%)‘gg1 ho an air
and vacuum syqteﬁmg(t@eject ﬁmwﬂ)thwﬁlsdﬁpbéédeﬂﬁhﬂﬁﬁd 780 selectively eject or to
retain a can 12 _on the outer __ surface a_mandrel 78. Pressur]j zed air or

vacuum ar e scl0824li veRsferimg)to &ig- 2’@’%‘36‘&? a%ﬂ?lﬁf)l( IghareErmegcates With 8 t hat
ext ends thro%g arﬁt Rnirh Q st%tﬁ%ﬂ Bﬁ% h%gﬁt@%@&%@;ﬁﬁ%% 3/ 015870

-10 56 (Fig. ternm nates a ening 8 i sposed
at the side coffﬂdxﬂ:ée hesa b5 dly ﬁtthfgt5756fl(el%xﬂgpr@1d oAflexible hose KRt prtmdengh the

t d t dr el
At 9% ushout At IHERe s A o ppes e 18 st Bl e posed on
mandrel 78. [£83Qub 'ﬁ?ﬂeefg 'ﬂ}gpﬁcﬁtlgﬁ 8f préssulib&l a4 %&%ﬁﬁhﬁlto 80sd 49 9 unfor

communi cates with the air and vacuum systemt hrough stub pipes 51, 53
whi ch are at tthe herdrol of a ffcervalveemmngerhert itleat mlheiehetgeowy yglve ieterients @&7. The
ot her end of fl.e ehos 5|s r ovi flttln 9, Flttlng 59
Connect s 11 exghinh et ot Seloft s ot hopl dld ity et piak

67 having apertures aligned with one end of channels 69 in hub attachment 61.

The movable face-valve arrangement is connected to hub 34 for continuous
rotation therewith.

[0051] Referring to Figs. 6 and 7, a mandrel subassembly 50 which includes a
mechanical mandrel trip mechanism according to an embodiment of the invention
is described. Mandrel subassembly 50 includes a support arm 43 which is
mounted on mandrel wheel 20 as previously described. Support arm 43 includes
bore 54 therethrough. The central axis of bore 54 is preferably parallel to the
central axis 45 of mandrel wheel 20. Consequently, a mandrel 78 mounted to a
support arm 43 will extend parallel to central axis 45 (Fig.2) of mandrel wheel
20. Bore 54 is large enough to receive first tapered roller bearing 58 and second
tapered roller bearing 60, which are tapered in opposite directions to oppose
oppositely directed forces and are separated by an annular divider 62. The
respective inner rings of first roller bearing 58 and second roller bearing 60 and
the aperture in annular divider 62 are aligned axially and are large enough to
snugly fit around the outer surface of a first portion 56a (Fig. 7) of mandrel shaft
56. First tapered roller bearing 58, second tapered roller bearing 60 and annular
divider 62 fit inside bore 54, and thus allow first portion 56a (Fig. 7) of mandrel
shaft 56 to be rotatably installed on support arm 43. This arrangement is sealed



rigid stub pipe 63. Application of pressurized air and vacuumto hose 55 is
under the control of a face-valve arrangenent that includes stationary

val ve el ewenber/®3376and whi ch i s nounted on a stati onaryPCTArs2003/003876 hown)
and rotating wear plate 67 having apertures aligned with one end of
channels 69 in hub attachnent 61. The novabl e face-val ve arrangenent is
connected to hub 34 for continuous-llotation therewith. [ 0051] Referring to
Figs. 6 and 7, a mandrel subassenbly 50 which includes a mechanical

mandrel trip nmechani smaccording to an enbodi nent of the invention is
descri bed. Mandrel subassenbly 50 includes a support arm 43 which is

nmount ed on mandrel wheel 20 as previously described. Support arm 43

i ncl udes boriesiBdboeeiied proweghthe Tibeicartn bn e teaiisgofrotdieeorhihgi S pref erably
parallel to the centéal. axis 45 of ndr el eel 20. Consequently, a

mandrel 78 motiasyneigd &ith<ysiadothsr wndesingple|su XUER parallel to central
axis 45 (Fi 9-[3))52|]T NERA b6t 588 lof m%ﬂdreﬁﬁfagz 58thak & rbt%ﬁ?% 094ghy |0 receive

first tapered rol’ler bearing 58 and second tapere er bearing 60,
whi ch are t apehiehitiisrappdsistds lhire &4t Fiost pottionddpof mandppelsift & y di rect ed

forces and are separat.ed by an.annul ar divider .62. . T respective inner
inge of 11 1 SOOPGRE M Bamergas et bt aof b PEngRSp MIEHERrAAS ot ne
aperture in afngdrarsest addemntébtalpf AtadhddinEGrersianly fraod vaiifybdig&ignough to
snugly fit around the outer surface of a |rstg%ort|on 56a (Fig. 7) of

mandr el shaf tirsE@rtign pez of mprdrelhpl b Fenerl ekisg 03¢ coeantrimepcortpearton r ol | er
bearing 60 ar%baor} n%fqu sﬂéﬁ/ 5@ rof%%#r{)l# ag@SMq)?fQ&rp%{t?cﬁi% 3y .n%ah spallow first
I'g. o) sha at a

portion 56a ( mandr e to be ro yin Eﬁlled on
support ar m 4Bafi Fhiss tladt cadepaiedetondspried £6b MDIREOM RO 64 BEHkH2003/ 015870
-11 inside bore %é} to pr event:h th? | ubri.cants on the bearings from becom ng
cont ami nat ed SR RO 4B rtAeHihgkePT dhybaxis 4l e subst ances. [0052] First

P02 552, N afendS0alnn Robfiet) Sl o SOEh 1 L
wi th an eccennandeelsbefbnd. Par ¢haonel B6lxthdd fremsihadit opeGingtitalin sandrek7%s a
to an air opening 82 on the side of mandrel shaft 56. Air opening 82 on the side
of mandrel shaft 56 opens to an annular groove 84 formed in annular divider 62.
Annular groove 84 is in communication with the air and vacuum system through
an air portal 86 inside support arm 43 as shown in Fig. 4. Specifically, air portal
86 has an opening 86a which is connected to stub pipe 51 (Fig. 2) and an opening
86b on the surface of bore 54 which opens to an annular exterior groove 88 on the
exterior surface of annular divider 62. An aperture 90 connects the exterior
groove 88 on the exterior surface of annular divider 62 to its interior annular
groove 84, whereby air can be transmitted from the air and vacuum system to air
channel 80 to selectively eject or retain a can 12 on mandrel 78 by manipulation
of air pressure.
[0054]  Exterior annular groove 88 on the exterior surface of annular divider
62 is hermetically sealed in order to seal the air passages against intrusion of
lubricants from tapered roller bearings 58, 60. Lock nut 100 having a bearing
surface in the axially interior facing surface thereof secures first portion 56a of
mandrel shaft 56 to support arm 43. A stub portion 102 of first portion 56a of
mandrel shaft 56 extends out of lock nut 100.



mandrel seat and is integrally attached and preferably fornms a unitary body
with first portion 56a of mandrel shaft 56. Central axis 76 of eccentric
second powDi2004/00838%6 of mandrel shaft 56 is offset from &kiraSZe3015876 r st
portion 56a of mandrel shaft 56 so that eccentric second portion 56b

revol ves about axis 74 of mandrel shaft 56 upon rotation thereof about
axis 74. [0053] Mandrel 78 is rotaté%ry nmount ed on eccentric second portion
56b of mandrel shaft 56. Air channel 80 extends froman air opening 80a in
mandrel 78 to an air opening 82 on the side of nmandrel shaft 56. Air
opening 82 on the side of mandrel shaft 56 opens to an annul ar groove 84
formed in annul ar divider 62. Annular groove 84 is in comrunication with

the air and J8836]m sBeftemgttbFagsg8), 9 @nd 14 tripplevérdl048&hichss skeusippsib arm 43
as shown in Fig. 4, Specifjcally, air port.al has an openi ng 86a which

i s connect ed p[ogtl%n[ L ‘gﬁﬁ@“%‘i SEI?%&@ lli’ﬁlu‘gﬁdnﬁﬁnﬁggﬁﬁﬁ resgigBmoki2@aRd asur f ace of
bore 54 whi chigpenssd &aﬁﬁts%%@%ut%ﬁ&fa’c@w%P@Mﬁioﬁqog.nPhéf@rabl?, rior
surface of annular divider 62. An aperture 90 tonnects the exterror groove
88 on the extanlHo, rgetfamwel 18f arahwieeval 04h formerundaryt wodyt ripdrarlioér annul ar

groove 84, where L. can be transmtt fromthe_ air and vacuum systemto
air channel eg&n?%ragléa[llércaﬂgye{ﬁ;n éﬁgé’f)m@fﬂﬂgt é[olnﬂ? Cémc@ﬂo‘i’?r E(ﬂ? lﬁgﬁlﬂ?@d 78 by
mani pul ati on at@ﬂis@dupo@iﬁ@ﬁ@grt%p al®08%] Exterior annul ar groove 88 on the
exterior surface of annular divider 62 is hernetically sealed in order to

seal the air [PeR8agdiessigamnki2, whichusinsylasty spreddrfreraiitis afim 606, elsper ed rol | er

b [ 58, | ' f ' h ial |l
mtertor  act g RGP REd el ok 80 28 o B F b PA 02, ReR a1 ¥ st

56 to suppor tis disposéd onAeset bl pt2.ti on 102 of first portion 56a of rmandrel
shaft 56 ext ﬁ& out_of | ock _put 100. WO 2004/ 009376 PCT/ US2003/015870 -12
[ 0055] Refer It o Belggingdo Fig. §ryer-gentersppng d{4is seoured ghiteends 0 awkured to

20, ot Rk B sk, S G A O 2,

102. Pr ef er alskgondtspripg post 118, which is mounted on trip lever 104.
[0058]  Referring to Figs. 8, 11 and 12, when trip lever 104 is in print position
where a can disposed on its associated mandrel may make contact with printing
portion 47 of the blanket wheel 41 (position A as shown by solid lines),
adjustment member 120, which may be an adjustable length bolt disposed in a
screw post 121 on arm 43, abuts against wall 122 as spring 114 pulls against
spring post 118. Wall 122 is positioned below the plane on which reset cam
follower 110 is disposed, and is preferably integral with reset arm 112.
[0059] When adjustment member 120 is moved away from wall 122, trip lever
104 twists stub portion 102 in a counter-clockwise direction in Fig. 8. In turn, the
mandrel that is disposed on second portion 56b of mandrel shaft 56 is brought
closer to the printing portion 47 of the mandrel wheel. When adjustment member
120 is moved toward wall 122, trip lever 104 twists stub portion 102 in a
clockwise direction, which moves the mandrel disposed on second portion 56b of
mandrel shaft 56 farther away from the mandrel wheel. Therefore, adjustment
member 120 and wall 122 serve to set their associated mandrel in a perfect radial
position relative to the other mandrels, and relative to the mandrel wheel.
[0060]  When spring 114 is in the print position A, force is exerted by spring
114 onto stub portion 102, thereby twisting first portion 56a of mandrel shaft 56



arm 106, reset arm 112, and sleeve 104a forma unitary body. Trip arm 106
extends radially away from stub portion 102. Trip camfollower 108 is

di sposed watoa/@pzbal position on trip arm 106. [0056] Rezais2esmBI®, which
is angularly spaced fromtrip arm 106, also radially extends away from
axis 74 of stub portion 102. Reset camfollower 110 is disposed on reset
arm 112. [0057] Referring to Fig. 8]3ever-center spring 114 is secured at
its ends to and extends between first spring post 116, which is nounted on
support arm 43, and second spring post 118, which is nounted on trip |ever
104. [0058] Referring to Figs. 8, 11 and 12, when trip lever 104 is in
print position where a can disposed on its associ ated nandrel may nake
contact W th jphicBihtBEclobkisé Bfecfién M Fighe. ThabkRtinyhaR FLirétPosidn 92 A as
shown by solid lines), adjustnent nenber 120, which may be an_ adj ustabl e

| engt h bol t of spodead shaft 3 alse pangesiéssaccartuic sepoad prURN Ségﬂi@ preagi$ nst wal | 122

as spring 114 pull s, agai spri ost 118, | 1. .,1 IS si,t,,oned bel ow
t he pl ane on qckaﬁedrlggléqx&?agn?gaﬁﬁﬁ ﬁﬂ%y@pﬁﬁgﬁo@gng\?%ggeéoiéxﬂc%ﬁﬁ?eé 46? ef erably
integral w tRyhigsat tuad fsdllsdn thddaing \WeRagdjon St HTRIK canehdgs disgdbell SnnOVeEd

away fromwall 122, trip lever 104 twi sts stub portion 102 in a
count er - ¢l oc kansieel di8r ddws.ovbansprngl 14is ip s prphpostiinm, mepdigt 63 istiRat i s

di sposed on 386008 pBabh ORiHLRE aARlek: BRA, Bhulsphpoudht - cl oser Lo

the printing port e mandre en adjustnment nenber 120
is noved towdoabial IWheRtript lever 104 werotaté@ftotamatgig tpokitipo (dstionI®2 i n a

cl ockwi se direction i ch nmpves the. nandr.el di sposed an on ortion 56b
of mandrel § ¥t Dgnelenies maﬁéyg?f mﬁ?wé%ﬁﬁwf%t%%@%lp 1€,
adj ust ment %Eﬁ%‘?ﬁg eéc%ﬂtrﬁ%@gd&ﬁ'p'ort?a%séﬁec{%nhﬁbl%ﬁéfh 508 witReaRGisat ed nandrel

in a perfect radial position'relative to the other mandrels, and relative
to the nmandr eksostate] mafdrelb(l frathats psiptingigositieh (position tA)e Thos, by tpasingi on A,

et port: ontBewnies Riharerd i P deS BBl otares v Bantsiorsaro. -

13 portion 56b of mandrel shaft 56, may be selectively moved from a printing

position to a non-print position.

[0062] To return mandrel 78 from a non-print position to a printing position,
reset cam follower 110 may be moved in a counter-clockwise direction, which
causes, the twisting of stub portion 102 in a counter-clockwise direction. Once
spring 114 passes over the center position, i.e., axis 74 of mandrel shaft 56, it will
pull on spring post 118 until wall 122 abuts adjustment member 120, thereby
returning mandrel 78 to the printing position.

[0063] The transition between the printing mode and the non-printing
positions is now described with reference to Figs. 13 and 14.

[0064] Fig. 13 schematically shows several mandrel subassemblies 50
rotatable about central axis 45 of mandrel wheel 20. In the preferred
embodiment, mandrel subassemblies 50, which are disposed on mandrel wheel
20, are rotated in a clockwise direction. A blank can 12 may be disposed on
mandrel 78 of each subassembly 50. Arms 43 are radially moved toward and
away from central axis 45 of mandrel wheel 20 as followers 29, 27 (Fig. 2)
follow the path set out by cam track 21. Cam track 21 includes a curved portion
52 which substantially corresponds to the curvature of a printing portion 47 of

blanket wheel 41. To effect printing, an arm 43 (not shown) is directed along



in a counter-clockw se direction in Fig. 8 The twisting action of first
portion 56a of nmandrel shaft 56 al so causes its eccentric second portion
56b to prwe0im®937associ at ed mandrel 78 agai nst the pri BCIrrug2@arntison 47 of

t he bl anket wheel 41, which in turn results in the printing of inages on a
bl ank can that is disposed on mnmandrel 78. Thus, when spring 114 is in its
print position, mandrel 78 is in a-lfrinting position which allows the
printing operation to take place. [0061] When trip lever 104 is rotated to
a non-print position (position B shown by broken lines in Fig. 8), trip

| ever 104 twi sts stub portion 102 cl ockw se, causing eccentric second
portion 56b of mandrel shaft 56 to withdrawits associated mandrel 78 from

its printing di@%dp&ﬁox{ P Sausingra ¥¥ink dHAUL, wikiyh 1sWh§1ids€tUon ﬁ§ szogatetli on 102,
mandrel 78 whi ch |s r ot at abli nount ed on eccentric second E)Ol‘tl on 56b of
(]

mandr el shaf tma@irels, (nges ta prgey %ga%‘i/%ltﬂ’rgd}ﬁf%o%‘ﬁ ‘Pﬁ‘?lh‘& posiltilon to a
non-print posftglll(ﬂﬁ? bEQQt@glthaT £rﬁ{&§¥%1ﬁ(?\%‘3r gﬂ I MpRGS! L1 on
to a printing position, — resat cam to e noved in a

count er - cl ocklwdmposhdrcm:a mandreMt8 1slnotatedtaaéshustrhl¢edtm intmg poftist4ibofpor ti on
| rec

102 in a counter-cl oc e .sp 'n 14 a es ov r the
center positiYAaket W elélvygxq% PN Bt eﬁ%i‘ﬂﬂ?(i& S‘gsg}f P%Bn spring
post 118 untidanalik misdd @Rukwis@dhdis CoRml aﬁ%@%nﬂa%@ml tav‘ﬁ@él it 1§1%Ttéiéd" ng

mandrel 78 to the printing position. [0063] The transition between the
printing nodecoantr¢lhekwionabpui teianty ofp@tgimn ofmandelidprdekichiitie disppsed,

f to Fi 13 0064 |
mandr ol - subasBEib B B8 o inypage ondsth HENEr AR < Raad 1auar e “whee!
20. In the prigfaneeh caantad 'aHEManc%ﬁ&bit@dn Whéra stk cesta&Qvithihriathear e

di sposed on mandrel wheel 20, are rotated in a clockw se direction. A
bl ank can 12 prajiomd7 of Blesksavheel 4lmandrel 78 of each subassenbly 50. Arms 43

s e Y RS0 RN, P AL Gl BRI e
Cam track 21 pindRodesard aqiesivien wheted it o4l mfaRe whntedt vathhaihafulloaletsyl 08or r esponds
to the curvat lejf}rx& a?rI amzit acgurvla‘petdlp?s onpi)2r8t rlngxrf]eséchlmoglate 124 in a direction toward

mandrel wheel 20 on which mandrel subassemblies 50 are mounted. Air-

activated piston 128 is activated in response to a signal from sensor 49 (Fig. 1) in

automated can decorating apparatus shown in Fig. 1, indicating that a blank can

has not been placed or has been misplaced on a mandrel. The engagement of a

trip cam follower 108 with trip cam plate 124 will cause the clockwise rotation of

its associated eccentric mandrel shaft 56 associated with the cam follower 108,

which will cause the movement of mandrel 78 that is mounted thereon from the

print position to the non-print position.

[0066] Second cam plate 125 is pivoted about pivot pin 126 when a second

air-activated piston (not shown) urges second cam plate 125 toward a position

where it may make contact with trip cam followers 108A on mandrel

subassemblies 50. First cam plate 124 can contact only one set of trip cam

followers 108; while second cam plate 125 can contact only the remaining set of

trip cam followers 108A. Trip cam followers 108, 108 A on respective mandrel

subassemblies 50 are preferably disposed alternately on a position relatively

closer (e.g. 108A, Fig. 6) to support arm 43 of their respective mandrel

subassemblies 50 and a position relatively further (e.g. 108, Fig. 6) from support



bl anket wheel 41. To effect printing, an arm43 (not shown) is directed

al ong WO 2004/ 009376 PCT/ US2003/ 015870 -14 curved portion 52 causing a

bl ank carw@2oeioedv6i s di sposed on its associated mandr @CTAB2¢0301583Mhown) to
press against printing portion 47 of blanket wheel 41. It should be noted
that as arm 43 is noved al ong curveq'portion 52, can 12 which is disposed
on a mandrel 78 is rotated and thus sl 1ed on printing portion 47 of

bl anket wheel 41 as shown schematically by Fig. 13. As shown in Fig. 13,
when can 12 is noved cl ockwi se about central axis 45 of nmandrel wheel 20,
it is rotated counterclockw se about the axis of rotation of mandrel 78 on
which it is disposed, and is thus rolled on printing portion 47 of bl anket
wheel 41. Nunamed3 dheis hespsctivie sulpdssarhisdios SAn Thids, icamaitatad4aaaechnp phid i on
where it make ontact with pr.intin ortion 47 of blanket wheel 41.

[0065] Ref or r g oA Contget Wil every ehbidiipycamdplioverbepaise die 19 cAvot about
pivot pin 12@115%@1@8,&1(}mssaﬂelaﬂan%éa%p@ue}naw Ihllhnémﬁﬁ AP OHBG apiht Arpgam

foll owers 108 when an air activated piston 128 noves camplate 124 in a

di recti on t ovRirargemaridilews whematetme forwrithdreving dcain patb24,d2blaiftesit 50 ar e

mounted. Air- tivat i.Ston.128 is_acti ed.in response to a signal

from sensor 4@%%&?%%@ telgﬁgt&éaﬁtlto‘?@trgg a%"é#“@%’&?ﬂ‘ieicﬁﬂaﬁgwgﬁ AR @own in

Fig. 1, indichllbwer 1683103A bhankcdaling htmdrdtutieemupy aced or has been

m spl aced on a nmandrel. The en?agenent of a trip camfollower 108 with
t

trip cam pl at@08%l1 vPnee Eadeer dfrkor pardodrel subasteathilio A0 bas bendrippedolvieat ed
e s Bl ARG B SIS U 198200 o1

wi Il cause the novenent o 'S no r eon
print positi ais dseodidied mandmpl 7$is mesiditd @ honfptidbfdsitEacaridsa il pbate 25 i s

U ges. second Tl pIABGEIZE. 7y dba pOSREnb iopdiet FHBREdCont act
124 can cont et e B T L Skl TP I Cam
pl ate 125 care wendracs ismbimbied toerminApring pesitiomfa can 12 placed thereon makes

contact with printing blanket portion 47 and is rolled on printing blanket portion

47 in order to receive printed images thereon. Can 12’ shows position of can 12

further down on printing blanket portion 47. Refetring to Fig. 14, once the

tripped mandrel has moved past the blanket wheel 41, reset cam follower 110 on

the tripped mandrel’s associated mandrel subassembly 50 makes contact with the

cam surface of stationary reset cam plate 130 (to the bottom in Fig. 14), and is

caused to move in the counter-clockwise direction, thereby moving trip lever 104

that is associated with the tripped mandrel 78 from the non-print position

(position B, Fig. 8) to the printing position (position A, Fig. 8). Consequently, a

tripped mandrel 78 associated with cam follower 110 that makes contact with

reset cam plate 130 is moved from its non-print position back to its printing

position where it may cause a blank can 12 that is received on its outer surface to

make contact with the printing portion 41 of the blanket wheel 41 (Fig. 1).

[0068] In the preferred embodiment, trip cam plates 124, 125 and their

respective associated operating piston, e.g. 128, are disposed on an arm 132

which suspends them at an appropriate place in the vicinity of the path of mandrel

subassemblies 50. Arm 132 is preferably mounted on main casting 134 of the

can decorating apparatus as shown in Fig. 1. Main casting 134 serves as the main



trip camfollowers 108A. Trip camfollowers 108, 108A on respective mandrel
subassenblies 50 are preferably disposed alternately on a position

rel ati velwo 20040®e376( e. g. 108A, Fig. 6) to support arm 43Cofuskésionss7o
respective mandrel subassenblies 50 and a position relatively further
(e.g. 108, Fig. 6) fromsupport WO £004/009376 PCT/US2003/015870 -15 arm
43 of their respective subassenblies 50. Thus, cam plate 124 and cam pl ate
125 only nake contact with every other trip camfollower because the trip
cam followers 108, 108A are arranged on alternate planes that are spaced
apart. This arrangenent allows adequate tine for withdrawing a camplate
124, 125 after it has been activated so that it wll not accidentally nmake
contact wi t hSEPPOFhpusingforihe Vanrus clasentsipdhe e indingaeashingg Ademdr el
subassenbl y. L] I . 0 has
been tri ppedﬂ%ﬂggé%rg&)(@:%ﬁ? %(%r%eﬂ%%e? év/\tgzgrrrlljl%tgq? (r) %pﬂ%gﬂ#f@@g&g@%ﬁ%‘g&gﬁ one of
trip cam pl acesn trheid21 42 howr inFigsisaaiagtosithonsridreslt ma§ domerintoadntadt a

non-print position as descri bed abgve. In ig. 13, ndrels 78, 78 are
shown in phaRtdFFichcHe I eiaip OPédPBqu)Pli’fﬁgﬂrsoPSS?Cﬂ?tg%gﬁn%@ii tions and thus
away from pr ki fohdP5b P Brddr totaud 188 kbhe WNRSYe thlne bdunt@-dBALGE! 78 is not
noved to a non-print” position, a can 12 placed thereon makes contact with
printing bl adkettiopothiereby ndotimgiatipi lsvar dOH ekt respodiated withbhatmpeed porti on 47
in order to recei rinted inmages thereon,. n_12. shows .position of can
12 further g@ﬂﬁre)gﬁfﬁ P H@nﬁpgﬁiéﬁu%cfg??lg‘?ﬁgﬁl é}@gﬁf’ﬁﬂﬁf@ Fig. 14, once
the trippedpsafsh Qositids AP ed)past the bl anket wheel 41, reset cam

follower 110 on the tripped mandrel's associ ated nmandrel subassenbly 50
makes cont ac{00091 h Alboughhihe pespridavation hag besnaleycribed én redationgbat e 130 (to
the bottomi 1 Ch, . [ ve 1n the counter-clockw se
direction, t %‘rlt:lg f}r ér%nﬁ%/?cﬁ%%ﬂtrs it%er?oggééraggfﬁf& {%3?1 ongmgsrg%%l%ﬁ%}%O%S\ﬁl% h the

tri pped mandogler ks Wil eédige fpargdk tothogeakiiledan the( 205t id gofeBedFi 9. 8) to the
printing position (position A, Fiq?, 8) .. Consequently, a trijpped mandrel 78
associ at ed wilterelergnibebibe pugsentinyention be kgried nebby thetspagifip diseloswe cam pl at e

130 is m)VGdh@feﬂl[rbﬁtto?ﬂ!ﬂ?{?’t]rféreipBEncféﬁ%HiﬁQ.n back to its printing



position where it may cause a blank can 12 that is received on its outer
surface to nake contact with the printing portion 41 of the bl anket wheel
41 (Fig. Wwp.20000088p I n the preferred enbodi nent, trip cacrpisacss1B2e, 125
and their respective associated operating piston, e.g. 128, are disposed
on an arm 132 which suspends them an appropriate place in the vicinity
of the path of mandrel subassenblies 50. Arm 132 is preferably nounted on
mai n casting 134 of the can decorating apparatus as shown in Fig. 1. Min
casting 134 serves as the main WD 2004/ 009376 PCT/US2003/015870 -16
support housing for the various elenents in the can printing machine. Al so,
in the preferred enbodi nent reset camplate 130 is attached adjacent to
closed loop camtrack 21 as shown in Fig. 16 in a position where it may

come into Cﬁggaégpﬁﬂgggggggﬁﬁrcan1foIIomer 110 on a tripped mandrel's
associ at ed "y 50 in order to cause the sane to nove in
the counter-clockw ge aAdiatfRgidi@cantddesebys Hpetddgs dompridiyver 104 that is
associated with the tri eged mandrel 78 fraomthe non-print position

(position B, Fig. 8pmandelevinel ratateR]y npwatedions mprdiph Whsel ghalidoy. 8). [00691
Al t hough the ' t .described in relation to

parti cul ar eﬁg%gi&ﬁé%otdégﬁgrcg@?%ﬂ%%g&gt er variations and nodifications and
ot her uses w || becaramepathesithating alpoméng kottloadhdt imphds dacbratibhs orgo

preferred, therefore, that the present. invention he linted not by the
speci fiT di sc?P@gtﬁré“r%W@r iar",kﬂ“l%i}?tal;)l ep Spj opifL S%?f@r?%éﬁ‘da%fﬁﬁf@ IW"%

2004/ 009376 I?géﬂéé%%ﬁ{&}@ﬁliqhnggﬂo}UWT IS CLAIMED | S: 1. An automated can

decorati ng apparatus conpr a mandrel wheel rotatably nounted on a
mandr el wheel shaft afpduralityosfapaced aphit ntandrel subessepdnies aicharpuntehdileonf ;. a

bl anket wheel peggl\q/érgf] %f gaig rrrilalz?ltchi*e[[| gvhggl[ (taa{cﬁrllnatn aetl SIiler:s)gern%bﬁy (iinec Y iffilgt:i ons onto
a support member connected to said periphery of said mandrel
10 wheel, said support member including a shaft support having a second
central axis parallel to said first central axis of said mandrel wheel
shaft;
an eccentric mandrel shaft having an actuating portion rotatably
mounted in said shaft support for rotation about said second central
15 axis thereof, said actuating portion including a stub portion extending
away and outwardly from said support member, said eccentric mandrel
shaft including a mandrel seat attached to said actuating portion, said
mandrel seat having a third central axis that is parallel to but offset
from said second central axis of said actuating portion and said
20 mandrel seat is disposed outside of said shaft support;
a mandrel for receiving a blank can, said mandrel being mounted
on said mandrel seat;
a trip cam follower connected to and eccentric to said stub portion;
a reset cam follower connected to and eccentric to said stub
25 portion and angularly spaced from said trip arm; and

wherein said automated can decorating apparatus further comprises:



5 an outer surface of a blank can when said outer surface of said blank can
is placed in contact with said printing portion; a plurality of spaced
apart mamipebogubirssenbl i es each nounted at the peri phecy/uskosaizs7erandr el
wheel , each mandrel subassenbly including: a support nmenber connected to
sai d periphery of said nmandrel 10 wheel, said support nenber including a
shaft support having a second centfl8F axis parallel to said first central
axis of said mandrel wheel shaft; an eccentric mandrel shaft having an
actuating portion rotatably mnounted in said shaft support for rotation
about said second central 15 axis thereof, said actuating portion

i ncluding a stub portion extending away and outwardly from said support -

menber, said eccent ratdedshony @bvatdhaiptcansibie hiatipga tiprameurfieahatairgached to
sai d actuatiqgkﬁortion sai d. ndrel seat having a third central axis that
is paral el tBibEP Br Llower inghiishiligectien yhan saf moyebletia com Plde B act uat i ng

portion and sghehqal aﬂgg,dgaﬁi) E %magg@gggﬁn #&ét?ﬁa%%mofollﬁ@iep shaft support;

a mandrel for receiving a nk can, sai bel ng nounted on said
mandr eBOseat; a tri pazaehdanl pleadavingameet exan swfmedhe acgntshidaeseocamai d st ub

portion; a reset camfoll r .connected to and_eccentrjc.to said stub 25
portion and aﬁgﬂ‘fvgﬁw sseﬁ%ﬁfg‘}({)\‘?efcp%w &1 8P F9Spt SGPhiollomagr Wfle?aé‘;’f?sﬁéﬁﬁ aut onat ed
can decorati %ﬁg@a{g@%ggné Wdihgr conprises: WO 2004/ 009376

PCT/ US2003/ 015870 - I8 at |east one novable trip camplate having a trip

cam surface that urgeberewawentseidiripgamffollowends niaved irf $aid firsdiilirentionon when
sai d movabl e &ld qufa%i@]ggﬁlo?ﬁo% cl)f_ssa' MY r1<;[ ﬁ}aﬁé%fﬂvtv%t?cgkgoﬁjirg'@llaﬁgc%?dgglitf ce to

engage said trip cam ower;307a"rese _ _ : cam
surfacg5t hat axigRs carinh Jaeb@bndial fat tb eboddbolilsadd 560N Berhal £6§ bPN When

said reset camfollower and said reset cam
said actuating portion for causing said mandrel to be moved to a non-print
position at which an outer surface of a blank can that is received on said mandrel
may not make contact with said printing portion of said blanket wheel; and
wherein when said reset cam follower is moved in said second direction, said

40 actuating portion of said eccentric shaft is rotated about said second central axis

for causing said mandrel seat to revolve about said second central axis of said
actuating portion for causing said mandrel to be moved to a printing position

where an outer surface of a blank can that is on said mandrel may make contact

with said printing portion of said blanket wheel.

2. An automated can decorating apparatus according to claim 1,
further comprising a trip arm extending generally in a direction radially away
from said stub portion, the trip cam follower mounted on said trip arm;

a reset arm extending generally in a direction radially away from said

5 stub portion and angularly spaced from said trip arm, the reset cam follower

mounted on said reset arm.

3. An automated can decorating apparatus according to claim 2,
further comprising a common sleeve fitted on the said stub portion and said trip

arm and said reset arm are connected to said stub portion by said common sleeve.



surface engage one another; wherein when said trip camfollower is noved in
said first direction, said actuating portion of said eccentric shaft is
rot at ed awounosmpitesecond central 35 axis for causing ParwWSaenidisizo seat to
revol ve about said second central axis of said actuating portion for
causing said mandrel to be noved to_a non-print position at which an outer
surface of a blank can that is receil%ed on said mandrel may not make
contact with said printing portion of said blanket wheel; and wherein when
said reset camfollower is noved in said second direction, said 40
actuating portion of said eccentric shaft is rotated about said second
central axis for causing said mandrel seat to revol ve about said second
central axis of saidd. datamdrated porddcontifigbpmaatas agosBnghtoradditr gl to be
noved to a printin osition __where an outer surface of a blank can that is
on said rrandril@l“h?fﬁfg’ e piGequienping %%Ctﬁa ihe gﬁ% Sl?ﬂfi’rgtl?%hdléPo%‘ii d

bl anket wheelon id tfp At RIMBHeHarkBl eGP gws@cﬁ%@fm?sa@@agzﬁo%ng,to claim
1, further conprising a trip armextending generally Iin a drrection

radi al | y awaymembenrwhaieth ssidibffoented spning phlls said prapdirel fostardavprintimgint ed on

said trip ar . reset arm extendi enerally in a directjon radially away
From se 6 -5 Ratis o B e SR GUR g Spdebth e BREETDatfTT 1)
reset cam f ol dfpv&iter SFPMB pakeObves 8did siBRiticy m 3. An automated can
decorating apparatus according to claim2, further conprising a conmon

sleeve fitted on the said stub portion and said trip armand said reset

arm are connected to-. saj t] i n,. sl eeve, WO
2004/ 009376 PCT/ uszo%s?ﬁ‘%é‘g%ﬁe‘?% ‘i?.ggr&ﬁx%%@&?}%ﬁggggﬁiﬁn@é’@oﬁ%ﬁ’ng appar at us

accor di ng t o fottAérmoinprisfrgranhiustoship fieshargsna foraidfusdeg tikrcoffatt pigssannect ed to
a first spri g__]g post disposed on . said trip.earn follower and a second

spring post dicSpEeH QHersyrfaceqi g hdank C.aﬁfé%é?{ecw‘i@r@} fsaiémandief arkent er
Spring pull s afd SifiBRGoRlon S4RTGIARL WAL CaPRhEL et SR ihESEt cam
follower is nov In-sald secon Irection and”sal
5 an adjustable member that abuts against a wall portion connected to said stub
portion, wherein said adjustable member imparts force upon said wall portion for
twisting said stub portion for selectively relieving or increasing tension in said
off-center spring, thereby adjusting the pressure between an outer surface of a

blank can that is received on said mandrel and said printing portion of said
10 blanket wheel.

6. An automated can decorating apparatus according to claim 5,
wherein said adjustable member comprises a bolt movable within a screw post,

said bolt having a tip that abuts said wall portion.

7. An automated can decorating apparatus according to claim 1,
comprising at least two of said trip cam plates each having a respective said trip
cam, wherein said trip cams and said trip cam followers are so positioned that a
first group of said trip cam followers engages said cam surface on a first one of
5 said trip cam plates and a second group of said trip cam followers engages said

trip cam surface on a second one of said trip cam plates.



of f-center spring passes over said stub portion. 5. An automated can
decorating apparatus according to claim4, further conprising an

adj ust rerwormeetmpi7sm f or adj usti ng the contact pressurePChAISMHS0138M70 out er
surface of a blank can that is received on a said mandrel and said
printing portion of said blanket mg el , said adjustnment mechani smincl uding
5 an adjustabl e nenber that abuts” géinst a wall portion connected to said
stub portion, wherein said adjustable nenber inparts force upon said wall
portion for tw sting said stub portion for selectively relieving or
increasing tension in said off-center spring, thereby adjusting the
pressure between an outer surface of a blank can that is received on said
mandrel and sai d pr8ntAmaptgoated oam ddcording apprrping atcotding tetlaing’, An aut onat ed

can decorating apparat.us_..according to clai.m5 rei i j abl e
member conpr VE&% néaﬂﬁ?]’r’raﬁg'v%fﬁ?@mﬁﬁtsﬁﬁaﬁs%{naélé?sg%elﬁl\é\‘%fx ﬁcglglg gn%oq%tgl %‘E‘Q/i ng a
tip that abugg @ Biwekt £80cht 8Rsaid firdEraiy dTsRidatp can foReOaathdgriappar at us
according to claim1, conprising at |east two of said trip cam plates each
havi ng a res%@gmiw@uB@féﬂdﬁﬂp%m%gﬂW¥@Wherein said trip cams and said trip
camfollowers are so positioned that a first group of said trip cam

foll owers engages said cam surface on a first one of 5 said trip cam pl ates
and a second group of saidohited candechbaitingwppaamngageding & daint j p cam
surface on a second one of said trip c%m 004/ 009376

| ates. WO
PCT/ US2003/ 0Wberpa: saide least o saish | Etﬁgs %éﬁ%ﬁépvﬁ% eélb"b%‘?tﬁrt us accordi ng
to claim?7, pé@‘ﬁﬁﬂa{'}’ &fds%?d ﬂarf&réirvﬂ{e'epéfﬁgaimgf@a&ngﬂ%§§%ﬁ®ééd§ﬁ aal ternately
Oone sali o) f

i ncl ude only trip earn ower fromone of said first group of
said trip capositidd owide shegprtiphaty df ssidcomdremdegl. of said trip camfoll owers.
9. An automated can decorating apparatus according to claim1l1l, wherein
said at |least one said trip camplate is disposed outside the outer

periphery of said npydnglai¥aeld cedMcsaiitly ffpariuCaBbmaimi e daemdi,sposed in a

wherein said at least one trip cam plate pivots about a pivot pin.

11. An automated can decorating apparatus according to claim 1, to
further comprising a piston which is air-activated and is connected to said at least

one trip cam plate to move said at least one trip cam plate.

12. An automated can decorating apparatus according to claim 1,
wherein said mandrel seat is disposed at an end of said actuating portion of said

eccentric shaft opposite to said stub portion.

13. An automated can decorating apparatus according to claim 1,
wherein said first and second directions are opposite clockwise and counter-

clockwise.

14. An automated can decorating apparatus according to claim 1,
wherein said support member is a cantilevered arm extending radially away from

said central axis of said mandrel wheel shaft.



position inside the periphery of said nmandrel wheel. 10. An autonmated can
decorating apparatus according to claiml, wherein said at |least one trip
cam pl at ewpizvet®9zxbout a pivot pin. 11. An autonated camCHAISEERILFIF0
apparatus according to claiml, to further conprising a piston which is
air-activated and is connected to_?;td at least one trip camplate to nove
said at | east one trip campl ate. . An automat ed can decorating apparat us
according to claim1l1l, wherein said nandrel seat is disposed at an end of
said actuating portion of said eccentric shaft opposite to said stub
portion. 13. An automated can decorating apparatus according to claim1,
wherein said first and second directions are opposite cl ockw se and

count er- cl ockwi se. 1514An agomatedean decasatingrppaietisianerrapsde stais laccor ding to

claim1, i i.d. S : il I i ng
adial 1y ave Eroniti i RO eI helrorR By MBI A A0 EREREY 1O

2004/ 009376 R&hh Ub2083eDdbéng thidughSaiddtcaitiionahéd] stafi. decor at i ng
apparatus according to claim1, further conprising an air/vacuum system
operatively connected to each mandrel via an air channel extending through
said eccentric mandyel r.at.q appar at us
according to claim 1'163 Aémﬁ%&%ﬁaﬁaggégcﬁgﬁggﬁbg%g%%? (txqggl t?itcgagg 1é bore in

sai d suppor t wheninesaid fighdrésuppdrocmteises aborkan eaidtsiipgprameanbat. us accordi ng to
claim16, wherein said actuating portion is rotatably nounted within said
bore by a pair of tapered roller bearings separated by an annul ar divider.

18. An autonated cafy deg @idiaitd caRBeéRhtifs ApaAfdiadebriMeabdjaithds, Wherein
said trip armand said reset armare integrally connected by said sleeve to
form a uni t awherpiodpid actuating portion is rotatably mounted within said bore by a pair of

tapered roller bearings separated by an annular divider.

18. An automated can decorating apparatus according to claim 3,
wherein said trip arm and said reset arm are integrally connected by said sleeve to

form a unitary body.



