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-1- SPI NDLE DI SC FOR HI GH SPEED CAN DECORATORS
BACKGROUND OF THE | NVENTI ON This invention rel ates
gener al | ywmoggrpew at us for applying decorations tecrusesiiosal
containers and in 5 particular relates to a spindle carrier disc
for a continuous notion high speed apparatus of that type.

| ncorporated herein by reference are the teachi ngs of U S. Patent
No. 3,766,851 issued Cctober 23, 1973 to E. Sirvet et al for
Conti nuous Can Printer and 10 Handl i ng Apparatus, U S. Patent No.
4,140, 053 i ssued February 20, 1979 to J. Skrypek et al for

Mandr el Mounting and Trip Mechani sm for Continuous Mbtion
Decorator and U. S. Patent No. 5,111,742 4 ssuwed May 12, 1992 to R
Di Donato et al for Mandrel Trip Subassenbly 15 for Continuous Mdtion
Can Decorators. u. S Patent No. 3, 766 851 di scl oses
relatively i ] F o8 LG PE) A RATORENS to the
exterior of cylindrical contalners mhlle they ar e nDunted on
mandrel s or spindles mhlch are d|$oosed al ong the 20 peri phery of a

I arge contin gLd ON carrier. Decorations are

gIopl |k efl t? the cont ?l neTlSJ.by:anentlon ﬂa\aﬁws sgfﬂeeaqaget& hgip%txlarwxs
anket Or a gecorat.or a er| e
carrier. Dunﬁ% appfylng éﬁﬁ%ﬁ%ﬁéﬁPsb é&ﬁgﬁgrbﬁﬁ?aERBF Qé%ﬁ d'%n

decérati ng 2Particulds ankbateshtocenspimdlse tecarkiehedisanifer surf ace

t hr ough contlrf\nﬁhé SROOHNAE Bn' BB G0N A 2eB000R! BAKR! cyalace are

engaged. To acco s trackfng, position
of the contai ner neasur%%c%EBﬁfaFﬁé Bere sy h%m?e erence aygi HdNee disc as a

center, a deWeRHiGiys abt evl. Yy PatbAteNo. 3,766,851 issued October 23,
1973 to E. Sirvet et al for Continuous Can Printer and
10 Handling Apparatus, U.S. Patent No. 4,140,053 issued
February 20, 1979 to J. Skrypek et al 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

15 for Continuous Motion Can Decorators.

' U.S. Patent No. 3,766,851 discloses relatively
high speed apparatus for applying decorations to the
exterior of cylindrical containers while they are mounted
on mandrels or spindles which are disposed along the

20 periphery of a large continuously rotating disc-like
carrier. Decorations are applied to the containers by
having same engage a rotating blanket of a decorator that
is adjacent the periphery of the carrier. During
engagement between the containers and the decorating

25 blanket, the containers track the blanket surface through
the region where the containers and blanket surface are
engaged. To accomplish this tracking, for each angular
position of the container measured about the axis of the
spindle disc as a center, a device controlled by a closed
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WO 98/ 57808 - 2- | oop or

box cam mai ntains the container in a preci'se radi al position
relative to the axis of the spindle disc. This type of
decor at i ngveegps7eesent i ncl udes sone rel atively heapyrekapRpes t hat
nove at high speed. 5 Because there nust be precise coordination.

bet ween t he various elenents, inertia forces, lubrication and
operating power are significant engin frlng desi gn

consi derations, as are equi pment downtfme, mai ntenance costs and
setup procedures. 10 SUVMMARY OF THE | NVENTI ON

In accordance with the instant invention, each of the mandrels or
spindles is part of an individual spi ndl e assenbly t hat i ncl udes
an L-shaped bﬁ&@pwhtc%ox cam ma1ﬂE#¥n§“%ﬁ§|@6h¥§FKeE'th rAqgk to
properly posit i the tilevered spin e “dECorations are
bei ng agbﬁ B st 0% Chveert %é???eﬂx%ﬁePéb&heT§Pd@§é#pﬂﬂ§w

this, the |nstant i nventthds siypet aft idddyratingesqhipment lncluW%bgébdﬁ
t he splndle gp£¥e§gsﬁegh§h%ﬁgd§%€gféﬁéémhove at. E}gb Idlt%rh

In addltlon hat™ mus
cantd | ever ed %ﬁ?ﬂﬂﬁé &hergypaisinbealpnecise coordedatednbyetwé30|ngethe

spaci ng betweeﬂribﬁsséu@ﬁbﬁtéxlinertla forik [ heuppdsathah ghiend fromthe
base to guide_t ndl e ,assenbly as it reciprocates radially.

This 25 °E%F3§%n?opP¥&Eb@r§tFé&¥%§+94ﬂ¥tﬁﬁﬁiﬂﬁgr&ﬁﬁréﬁﬁlﬁﬁe gui de
r ods reciproaabnssderhatohsshasgawea@quipmﬁhﬁmﬂbwﬁﬁlme, maintéhhhce

her ei naft er d t|on is al so provi ded between
t he gui de rod§°%ﬁ§ ?ﬂhngg%ﬁg PEHQ Many spindl e discs of
the prior art were 30 prOV|ded with a |l arge chanber from which

| ubrg cant wassyMMARY opmqhgd&gw@N@@@Npunped t hrough | ongi tudi nal passages
in the radi a ero 0 he spindl e assenblies.

SUBSTI TUTE SHEET ( RULE gg)accordance with the instant invention, each
of the mandrels or spindles is part of an individual
spindle assembly that includes an L-shaped base which
must be relatively rigid in order to properly position

15 the cantilevered spindle while decorations are being
applied to the container carried thereby. To accomplish
this, the instant invention substantially reduces the
Qeight of the spindle assembly base without sacrificing
rigidity.

20 In addition, bending moments that must be
resisted by the cantilevered spindle are substantially
reduced by reducing the spacing between the spindle axis
and the rods that extend from the base to guide the
spindle assembly as it reciprocates radially. This

25 serves to reduce stress on the bushings wherein the guide
rods reciprocate so that bushing wear is reduced. As
will hereinafter be seen, improved lubrication is also
provided between the guide rods and their bushings.

Many spindle discs of the prior art were

30 provided with a large chamber from which lubricant was
withdrawn and pumped through longitudinal passages in the
radial guide rods of the spindle assemblies.
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- 3- To reduce weight of the spindle disc the |arge

chanber for the large lubrication pool, required in many prior
art spindle discs, has been elimnated. Instead, a plurality of
rel ati velwo9osmisosi nt erconnected lubrication 5 chanmpeTaUS»8R21190
provided. This serves to strengthen the spindle disc. That 4s,
in the prior art so nuch materi al was renoved to formthe | arge
| ubri cati on chanber that disc strength had to be restored by
provi ding a relatively heév?,'large thick steel cover for the 10
chanmber. In contrast, the nultiple relatively small | ubrication
chanbers of the instant invention are I nt erconnected by an
annul ar slot of small cross-section. Such slot is fornmed w thout

bstantially reducin r f C hat a
IS:Jgfltwm Qm Y, reduc gqfcbereduce weigft' 820%! eosgf}ﬁdf&rﬁg os%é %pgé

um num cover |s sati sfactor
connecting Chamber §9¥nt%mdl%ﬁiﬁl1PEEFFE§HQ§1R99£%) equired fn many
Accordlngly,p&h@ﬂﬂaﬁﬁﬂspiﬁafﬁtdﬂécéhehaBSb@ﬂh eliminated NVerhs®dads 40
provi de an i i ndrj cal

d h| S d con I nuou I
cont ai ner gg dp e£0dty ?ﬂﬁi&aﬁﬂ%ﬂquQQ§ﬁﬁﬁé}%Q%Fﬁ%ﬁﬁ&ﬁ% and
power reqU|reMmMMgrs are provided. Th1An&HnMESHQQustnenqth¢mounde a

decorator of spindte aiddllS dyPe NEr ehnelPE AN Urpaldfade ditione, Nave

been | eve or t |ke ca eC| procat1 ng
spi ndl e subayéaﬂmqmngQu??eﬂ°¥%é¢%%yla£ge lubrication Cha@h@#lt%m%ther

obj ect is togRiseVistreénhgth had to@@siégﬁbb@&fh@" prividame £f decorator to

sinplify setu roce res e the | i kel hoo t hat there

w il be’ °C PBrativapy ndiBh pAnie FhsERhSFeatoaat SR pr oper |y or
hav@ been ovehlamilesd colhplmred:zyas'eﬂ the multiple relaLtMItmesmmb;' ect isto
Slimnate ! ehEReANA on chambers '6E ! cABIAUNIAD CRMIRCIG PN AN | N

ai r/vacuum | i nes. ect is to provide
a spindle intercofngctashsRy (A0 i vRwheFesAox ﬁ@ééﬂi%hrﬁ¥Q§%n$ﬁﬂ¥%°n

conpl ete Such slot is formed without substantially reducing the
strength of the spindle disc so that a lightweight

15 aluminum cover is satisfactory for closing the connecting
slot and small lubrication chambers.

Accordingly, the primary object of the instant
invention is to provide an improved high speed continuous
motion cylindrical container decorator having

20 substantially reduced maintenance and power requirements.

Another object is to provide a decorator of
this type wherein substantial weight reductions have been
achieved for the disc-like carrier and reciprocating
spindle subassemblies carried thereby.

25 Still another object is to provide a
construction for this type of decorator to simplify setup
procedures and reduce the likelihood that there will be
lubrication points that have not been treated properly or
have been overlooked completely.

30 A further object is to eliminate telescoping
shaft and bushing connections in the air/vacuum lines.

A still further object is to provide a spindle
disc construction wherein a hose having a single complete
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-4- | oop therein is used to connect a radially reC|procat|ng
spindle assenbly to a radially fixed point on the spindle di sc.
Yet another object is to provide a spindle disc 5 construction in

whi ch hog® sedyBect i ons are nmade by fittings that pdpussiniisye
novi ng parts. These objects as well as other objects of

this I nvention shall becone readily apparent after reading the
foll ow ng description of the acconpanying drawings in 10 whi ch:

BRI EF DESCRI PTION OF THE DRAWNGS - 4 - Fig. 1 is a front

el evation of continuous notion can decorating apparatus that

I ncl udes a spindle di sc assenbly constructed in accordance with

t eachi ngs of 15 the instant invention. Fig. 2is
a fragnentary_cro Sa sectlon ssenbl y .t aken

t hr ough |In€%§P %ﬁ Al Rkedto FHRERY ?nr?%éaa$¥eEFFbﬁr8Fa LPgws

2- 2. spindle assemﬁlg t® ias raddallyi fixed poifftgon2thkespindliior 20
the sake of ggkity, certain elenents are renoved and ot her

el ements are nade nnre pron1nent Fig. 4 is_an _enlarged
fragmentary front Yet angtdex ighieft tie %%lhﬁ?%lé?sé gedBAbrydise6ki ng

i:nst hg _ constﬂicfeséhpmnOivPabrl]zo\woée gfzﬂin&tgmas agg made by

i g. is afront elevatjon o spi ndl e, i sc.

Figs. 6 and g?"% RS o?géte@?i Bﬁtg ?’tﬂé}e)% BAFRG PArts- respective |ines

6-6 and 7-7 of Fig. 5 Thekengbjects as well as dotlkreri onjeotst hé thipective

arrows 6-6 el Oh.l b f n d ewof

t he spindle Tveidion s 2 ﬁooﬁfﬁme reiﬁf%#re +€%ﬁ%f£g?€§mggé¥§ﬁ§ftﬁé
following descrlptlon of the accompanying drawings in

10 which:

BRIEXEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a front elevation of continuous’
motion can decorating apparatus that includes a spindle
disc assembly constructed in accordance with teachings of

15 the instant invention.

Fig. 2 is a fragmentary cross-section of the
spindle disc assembly taken through line 2-2 of Fig. 1
locking in the direction of arrows 2-2.

Fig. 3 is a view similar to Fig. 2 wherein, for

20 the sake of clarity, certain elements are removed and
other elements are made more prominent.

Fig. 4 is an enlarged fragmentary front
elevation of the spindle disc assembly looking in the
direction of arrows 4-4 of Fig. 2.

25 Fig. 5 is a front elevation of the spindle
disc.

Figs. 6 and 7 are cross-sections taken through
respective lines 6-6 and 7-7 of Fig. 5 looking in the
directions of the respective arrows 6-6 and 7-7.

30 Fig. 8 is a fragmentary end view of the spindle
disc looking in the direction of arrows 8-8 of Fig. 5.
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- 5- Fig. 9 is an expl oded perspective of a spindle
assenbl y. Fig. 10 is a front elevation of the spindle
assenbly base | ooking in the direction of arrow 10 of 5 Fig. 9.
Fig. 11 iwo»8srsess-section taken through |ine 11-paTAuSesA1g90 10

| ooking in the direction of arrows 11- 11. -
Fig. 12 is an elevation |ooking in the 10 direction of arrows 12-1
of Fig. 11. Fig. 13_is a side elevation which shows a
si ze conpari son between the“spindl e assenbly base of the

I nstant invention and that prior art base which is repl aced by
the base of the instant invention. 15 Fig. 14 is a front
el evation of the el enments of Fig. 13 looking in the direction of

arrows 14, 14. Fig. DTS LERD kpTBUBH PurdpddEi AVENTL indie .
hbm1referr|ng top% e Figures and nore particularly to FIg. whi ch
i|lustrates BSREMAIdUs 20 notion cylindrical container decorating

appar atus of the Figgeheris aypeocdeselidvartiontde vher epahdlb). S

of Fig. 1 i neToaRPLY, RN CRREDRy LR, 1hE) Alpdihich d# difpy 16 GRPYT 71 YS

und®cor at ed EdftaPners in the for of cans 16, 25 each open at one end
thereof, froma supply Kitp! shoid)a cross-sedtd dH acHeeR aPRrdlghny gheuate

cradl es O PREKES ol rtg, 1 dSkUBS P BhdIS APl S b R L TE Dt
secured to disc-like spindle carrier 18 which is keyed to 30 . .
LNt o ve et i fa A SRR Y qing 4 CRESTLI 2 1 "
pokRet ringsd3reciiom@®caryeys 132-12 of Fig. 11.
Fig. 13 is a side elevation which shows a size
comparison between the spindle assembly base of the
instant invention and that prior art base which is
replaced by the base of the instant invention.
15 Fig. 14 is a front elevation of the elements of
Fig. 13 looking in the direction of arrows 14, 14.

DETAILED DESCRIPTION OF THE INVENTION

Now referring to the Figures and more
particularly to Fig. 1 which illustrates continuous

20 motion cylindrical container decorating apparatus of the
general type described in the aforesaid U.S. Patent No.
3,766,851 and U.S. Patent No. 5,111,742. The apparatus
of Fig. 1 includes infeed conveyor chute 15 which
receives undecorated containers in the for of cans 1§,

25 each open at one end thereof, from a supply (not shown)
and places cans 16 in arcuate cradles or pockets 17
formed by aligned depressions in the outer edges of
spaced rings 31, 32 (Fig. 2). The latter are fixedly
secured to disc-like spindle carrier 18 which is keyed to

30 horizontal drive shaft 19. A fixture comprising
concentric rings 45 and 64 spaced by angled standoffs 48
is interposed between pocket rings 31, 32 and carrier 18.
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- 6- Bolts 46 secure ring 45 against front surface 65 ofﬂ o

carrier 18 and bolts 47 nount pocket rings 31, 32 on ring : 64. The
|atter is of larger dianmeter than ring.45 and is posi ti oned
forward t ey ssmsos 5 Hori zontal |y extendi ngpSpi;e4 or
mandrel s 20 (Fig. 2) are also nounted to carrier 1; %{‘ﬁﬁé’ach

mandrel 20 being in spaced horizontal alignment with an
i ndi vi dual pocket 17 while passing through a short region

ext endi ng downstream frominfeed comvéyor 15. In this 10 short

regi on, undecorated cans 16 are noved horizontally rearward by a
defl ector (not shown), being transferred fromeach cradle 17 to
an individual mandrel 20. Suction applied through an axia

passage extend] to-t . utboard or_fraont end 20a of mandrel or
spi ndl e 20 dr%?\/\lisrt%wps é;']&n'"f:%n é’l’ﬂe?gléglaé'%ﬁf‘ﬂ% fHet3e2 169 ®H respect
to Fig. carrien 1% andaboleat #figmpusitt ipmcket spimgd e320.32 on ring
Whi | e mount eg4aon mElr gl ee P, ; : 'Hﬁ§9f bein
brought into erls%af%%ne% W th 18598 igrg%%nﬁlr?dnoet}s r)-/ ro at%{ggi%g@%rgﬁsfer
mat or bl ank&° nesh forwarq yghagipPfcol ored printing press decorating
secSi on i ndi arirelz gLl BY | ¥xkynaaney @gﬁ&ﬂt&?r&& wandddes eggter,
and while noggggp %8 (ﬂ£15520 us CF gecorate can 16 , I s coated
with a protective fil Mot Varnish ﬁgﬁ i §§ carrier 1,3l ¢3FRngagenent
with the permgadnelof2Gigingitin $Haced hordlzonal ralignmoarer waitth sdn uni t

I ndi cat ed geR i : | d i.ons. and
protective ﬁa&lvlﬂél{:%iatﬁon%kse% h%?ﬁig%e%téﬁg%{&? é%%c}gﬁﬂgé ]?ér}gérﬁ% p'1p TR 20
to EXEENGH NG FOTIRRE @Ry ORpdiRf egdn EaNVIEY®IH &S pheity Wiis

traosfer whesho2i whidiod hawldédefatetabaasaleuaredldve niftizonta By @
goner ai |y nobEARYERT pine HP U ohr ot sAOWR)® bengimaradat &g out put
conveyor 30 fram each e¥racHi®s 16 to an indifidugl aandyielg 20v.en Sudtion
shown) . applied through an axial passage extending to the
ocoutboard or front end 20a of mandrel or spindle 20 draws
15 container 16 rearward (to the left with respect to Fig.
2) to final seating position on spindle 20.

While mounted on mandrels 20, cans 16 are
decorated by being brought into engagement with
continuously rotating image transfer mat or blanket 21 of

20 the multicolored printing press decorating section
indicated generally by reference numeral 22. Thereafter,
and while mounted to mandrels 20, each decorated can 16
is coated with a protective film of varnish applied
thereto by engagement with the periphery of applicator

25 roll 23 in the overvarnish unit indicated generally by
numeral 24. Cans 16 with decorations and protective
coatings thereon are then transferred from spindles 20 to
suction cups (not shown) mounted near the periphery of
transfer wheel 27 while the latter rotates about shaft 28

30 as a center. Cans 16 carried by transfer wheel 27 are
deposited on generally horizontal pins 29 which project
from chain type output conveyor 30 that carries cans 16
through a curing oven (not shown).
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-7- By the tine spindle 20 noves beyond the

downstream end of chute 15 and is in the proximty of sensor 33,
each spindle 20 should be properly |oaded with a can 16. |If
sensor 33wdedsaesm t hat a spindle 20 is 5 unl oaded orpCEUSIB1IpE0OpEr |y
| oaded, then before this particular spindle 20 enters the -
decorating zone wherein printing bl anket 21 normally engages can
16 on mandr el 20, this unloagded or m sl oaded spindle 20 is noved
to a tripped or "no-print" position. As a tripped mandrel 20 10
noves through the decorating zone it will be spaced from t he

peri phery of blanket 21. This no-print position is achi eved by
controlling double acting cylinder 34 to trip subframe 35 havi ng

spindle carrier shaft 1@ymewd @dme spindlel PO fBResbLPRIHNERB!IDf rane 35
to the left Wéth rgsgect 1 t.o Fig. 1.while Ln base .36, to which
printing unitd@¥nstrean end of chute 13 aRd issin They BF oXigritye of
actuation of sensor 33,seastr spdmiiescs0 oskouddnbehpupiperdd tload2de with

downvard o cap WeLN 13SRRAGsd:® SPIdULEER" ERRRILSIZhalS S It the
tripped splnd?es Bo™ds not engage overvarni sh appli catron roll 23.
Spi il e 20 i suphbpadef oF d§ STUPFLRSMHIY koaded, then pefgreg)thilsat al so

includes L-shepedibasardbpividile dAfdnters the dééorb¥anglidme Qerein 52

and two cam fol|ower rollers 7, 58. In side elevation (see Figs.
T and 15) . RsiRbIhg Blanket 2t narma Y| SBREPS ERR SEcEToMARSTEId ar m
43 t hat 20, phhseand cadedidalory mig Weadiedr spindile 20ctisomodad e &g at

the rear ther@p{aﬁg ggrmg@%fﬁ#ﬁﬁgtéygf{fbﬁfi9A53L.tF&Rpfg mag%i%§e§ ds

51, 52 extend raurally”i nwar In sect bern red
by ¥espect i vanpvessthrough thet degoratingxzend ihr widh Bgespaced ifwopl at e

53 and are 1 oge gdrinery of blsM@AIot APerhIEeROlBEintSRodl tibh hadial ly
out ward ends ) of respective rods 51, 52. Four bglts 56 extend,
t hr ough aChlﬁﬁngan°BP§F€¥&§QﬂuF?H§£?h?%ﬁaﬁﬁlﬁyﬂéEQFﬁé&4b§° trip
subframe 35 having spindle carrier shaft 19 mounted
thereon, by moving subframe 35 to the left with respect
15 to Fig. 1 while main base 36, to which printing unit 22
is mounted, remains stationary. Further, actuation of
sensor 33 causes overvarnish unit 24 to move downward
with respect to spindle carrying shaft 19 so that the
tfipped spindles 20 do not engage overvarnish application
20 roll 23.
Spindle 20 is part of spindle subassembly 40
(Fig. 9) that also includes L-shaped base 41, stub shaft
44, two guide rods 51, 52 and two cam follower rollers
57, 58. 1In side elevation (see Figs. 11 and 13), base 41
25 includes horizontal main section 42 and arm 43 that
projects radially outward from main section 42, being at
the rear thereof and perpendicular thereto (Fig. 3).
Guide rods 51, 52 extend radially inward from main
section 42 being secured by respective bolts 54, 55 that
30 extend through apertures in plate 53 and are received by
threaded apertures 151, 152 at the radially outward ends
of respective rods 51, 52. Four bolts 56 extend through
holes in plate 53 and are threadably received by
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apertures 123 in base 41 to secure plate 53 against the radially

outward surface of main section 42. Retainer 59 at the rear 'of
arm 43 secures spindle supporting shaft 44 so that it extends

per pendi cwloas/stgmsar m 43 in a position 5 radially og&ggggg/lﬂgo mai n
section 42 and overlying the | atter. Followers 57, are ;
rotatably nounted by retainer 61 at the rear of main section 42,
and ride in closed I oop camtrack 62 that surrounds spindle disc
shaft 19. In a manner known to thezﬁtg‘tooperation of 10 cam 62 and
followers 57, 58 controls the radial spacing bet ween t he
rotational axes defined by parallel shafts 19 and 44.

Figs. 5 and 6 illustrate naked spindle disc 18 that is provided

with central ghardwres6829high eigue Lye=sh .19, . Key 67
(Fig. 2) is received by siot ﬁ6§ra§% 41 q:oli_g(elﬁuglte ﬁp’f%gt%?é %%f‘nﬁﬁfﬂﬂ? ng
aperture 66 F&HRAIYOUtward surface, afnmaighEadeion M2 cedRetaideproni des
a driving at the meaneofi apmand adcuTie® MpitiaTdINCEpdRt YRENSKEE | £
shaft so tha#h SQLQQE% disc 18...The | atter nnunts,tmentg-_oyr 0
spi ndl e subassenblies 20 as s 8wﬁe%§%ﬁ%ﬁq A, 49 frm 43 in a posipien

bei Ag equal &dgiladrlyprtihgarfecfemainheection 42 mubasserbyims €e Such

spaci ngs ar e 1a%iadyl | Shedh PYwars 57, 53 al@dl ro¥ad3HAlnditl €8s 8, 74 that
extend inward from di sc gerlphery §ﬁ and House respective

cylindrical B A&l at thejyeay)ofrmgimsectian fdcanhg ifds dmr ods
51, 52 extenelosed looptddnufbabRabRNEhARS sAFISUNRS sHEPIOVALEd by the
respective bgi%gqgiékL f%{ Exgending forward trom rear . surface
75 of carriefr I8, and terni nat Thy-5hoPP¥8r P She art, coorenptipn &5, are
twePve axi al cBor 62 PO1dathl bewensch73058 controdsmttie atebiall tdpfihgoai r of
holes 73, 74 3 t a I 1140 d second
petdlecd & rotationall H&es HEfian.'ﬂggj ?geﬁ)%ﬁtlall a‘?sr}.&%s[ ﬁbgn.

pair of holes 73, 74 that are at an a t angu
Thus, each and 44. ayjal bore 76 intersects with four radial holes 73,
73, Figs. 5 and 6 illustrate naked spindle disc 18
that is provided with central aperture 66 which receives
15 drive shaft 19. Key 67 (Fig. 2) is received by slot 68

(Fig. 5) in the wall defining aperture 66 to provide
alignment, and the ringfeeder 144 provides a driving
connection and adjustment of runout between carrier shaft
19 and spindle disc 18. The latter mounts twenty-four

20 spindle subassemblies 40 as shown partially in Fig. 4,
there being equal angular spacings between the
subassemblies 40. Such spacings are established by a
pair of radial holes 73, 74 that extend inward from disc
periphery 81 and house respective cylindrical bushings

25 71, 72 (Fig. 2). Reciprocating guide rods 51, 52 extend
through bearing passages that are provided by the
respective bushings 71, 72. Extending forward from rear
surface 75 of carrier 18, and terminating short of front
surface 65, are twelve axial bores 76 each of which

30 communicates with one pair of holes 73, 74 that are at
the same angular position and a second pair of holes 73,
74 that are at an adjacent angular position. Thus, each
axial bore 76 intersects with four radial holes 73, 73,
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-9- 74, 74 at the radially inward ends of the latter. Small
cross-section circular slot 77 mlled in rear surface 75

i nterconnects all twelve bores 76. The sizes and | ocati ons of
bores 76 wodssigs8 77 are such that they do 5 not haveCcaUsSsHRlgNt i al
effect on the strength of carrier 18. Thus, alumnumring 78 -
(Fig. 3) held by bolts 79 functions only as a cover that retains
grease within bores 76 and slot 77. 1t is not necessary for cover
ring 78 to be constructed of? heavymelght material that will 10
reinforce the strength of the naked carrier 18. Each
bushing 71, 72 is retained in a respective radial hole 73, 74 by
an individual ring-like cap or hol der 80 (Fig. 3). Holders 80 are

at the radialdy, opf ese the radlag'i@s gfw%héﬂaé 6F the l%lrt]:q.&g]e gﬁn IIy

i nner ends of 15 bushi ngs on rntertor
73, Crﬁﬁs'&%%thsvdsllrseléé'nt%% IM%Mgdséaq Fear, mﬁm 75

surround eachirpsrtsonnects, adl. t&&mﬂél53ﬁ§58$61hathér%1zes and received

by apertures i i carr' hery. secure each

hol der 80 to cacrért{’: c?ni ngﬁPBFFnZ ﬁéﬁjp%e?t 7lare SBR8s thate Fhevbdshi ng
71,572 in anmﬂtnhammeacgupsgaatiaﬂeeffect onrtﬂeabtrenqﬂhroﬁuth&eqdﬁ

hol der 80 acqguy at ehyug)osa%hﬁgﬁum ring 785€6¢ £ 823 8§eflggs PUCE 7Iaol der 80

relative to the eari ng passages pro |de i Nng$ 72 to
obt ai n fu“Q?ﬁﬂ%ﬁeﬂ"bbeﬁﬁtFoﬁ°8§%yﬁhﬁ¥r%@@asms szea§etw@yh25

reci procate igordi Deadhdds PoES29eS Qe Q@md‘lgsngéesgary for cover ri
Each of the ? lg rtu front su?face
r ec

f our
of carrier ‘%ﬁﬁ%§c%ﬂ ﬁHF%F§u8% $34%ng19?Yt?ﬂﬁeﬁéa&FFgat2Y111Mhen
t hit§ can decammnﬁq;cgmknaistrength of ithdaaigedetanpiker 18perati on,

grease injected at fi ttté'cgh?’gushégg é@_ trg/e]? r.aef_:éf.ﬁght QHS pgggptg%trel | ef

fitting 87 at aperture id carrier peri
particul ar réR&iddc e Yy, 34 by ﬁ@ é@éi%iﬁ%alhrsng-llke capi ptui t ous

path from fi hola@r8%8d o(Fig!i Y. 87HbNEAEYECB0 are at the radially outer
- 10 - ends of bushings 71, 72, and the radially inner ends of
15 bushings 71, 72 rest upon interior ledges of holes 73,
74. Each holder 80 contains two ring seals 82, 82 that
surround each guide rod 51, 52. Three bolts 83 that are
peceived by apertures 84 (Fig. 8) in carrier periphery 81
secure each holder 80 to carrier 18. Piloting the upper
20 ends of each bushing 71, 72 in annular undercut 99 at the
radially inner surface of holder 80 accurately positions
seals 82, 82 from beneath holder 80 relative to the
bearing passages provided by bushings 71, 72 to obtain
improved operation of guide rods 51, 52 as they
25 reciprocate in the bearing passages of bushings 71, 72.
Each of the twenty-four apertures 86 (Fig. S)
in the front surface of carrier 18 receives an individual
fitting 85 (Fig. 2). When this can decorating apparatus
is being set-up for operation, grease injected at fitting
30 85 travels a circuitous path to relief fitting 87 at
aperture 88 (Fig. 8) at carrier periphery 81. With
particular reference to Fig. 3, it is seen that this
circuitous path from fitting 85 to fitting 87 includes
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P

axial portion 91, annular cutout 92 inside of bushing 71, axi a
portion 93, cutout 94 inside of bushing 72, axial portion 95 and
radi al portion 96. The zig-zag slots 97 in the interior surfaces
of bushi ngy® 98478082 extend from 5 cutouts 92 and 94 gevBédnkfyon ends
of bushings 71, 72. Thus, when grease introduced at a fitting 85
appears at Its associated relief fitting 87 this is a positive
sign that both rods 51, 52 of a particular spindle subassenbly

40 are lubricated. 10 = 108 required, vacuum and pressure are
supplied to forward end 20a of mandrel 20 through an individua

fl exi bl e hose 101 having opposite ends clanped to fittings 102,
103 that are connected, respectively, to carrier 18 and spindle
assenbly 40. fy | tda1 ght | screwed jnto an
aperture of rar;‘-\r}gl g%\f?vcgagp ﬁnulafe%&t Ufo%g ?11 e{:f}?‘éﬂ"cﬂﬁ bbtt s
107 to the fPR¥i@Ll Portion 3 jecwkowtr PAcdinsddeand muﬁhﬂngjfzxtaxmaﬂ03 is

scr ewed orti hﬂ@@iﬂﬁﬁttadiéﬂ 8tthanec ol L4
front end of prrak_go Glele 42% SP%S _12/& %mg,%r ﬁge-z]a@ gﬁ#ﬂ% 4106
secured to thé ont Y ﬁﬁnﬁ@? ings 71 7@0@*#%F4rf%9md|ng

engdgenent weukoutst 9Gnand \8d vieoward both emdbebfl®usilingy erface 109. In

3 MANner KnOMREQ When grease ifloadPRORLI Al $iANILLIGES ) ﬁfﬁaﬁcﬁe yalve

posi tions of 158 ass°CI§§£4w§91H§fs%ltﬁavga97app#§pn5aaepnsnESAmaeuqn1and
pressure | evehatt bathakeddelsversd &9 éhﬁafﬁQthikdgpQBdle subaﬁﬁ$mbgh4)
memper

stationary valve_ne ide renote from val ve
ext end through eﬁﬁvgbﬁE 83§&€04 105 to appear at mandre

ask@nbly 40. 30 As requirel, exdeudmt hadl pf:eseﬁrboaﬁ'el%pﬂl'ﬂetd ngs
é?ﬁérmnse nnsg %g?33?32g?§he§%f€§fﬁ?ﬁ%ﬁ%e %ﬁgSuYBSEglg%leldualsecured
to mandrel stb8¥iRhBl hose &ﬁd-hQMknq;qupsste ends clamped to
- 11 - fittings 102, 103 that are connected, respectively, to
carrier 18 and spindle assembly 40. That is, straight
15 fitting 102 is screwed into an aperture of movable valve

element 104 that is secured by bolts 107 to the front
side of carrier 18, and L-shaped fitting 103 is screwed
ipto aperture 108 of base 41. Aperture 108 is at the
front end of main section 42 (see Figs. 9-14). Wear

20 plate 106 secured to the front of movable valve member
104, is in sliding engagement with statiocnary valve
member 105 at interface 109. 1In a manner known to the
art, appropriate apertures in face valve members 104, 105
come into alignment at particular angular positions of

25 carrier 18 so that at appropriate times vacuum and
pressure levels that are delivered to the input side of
stationary valve member 105 (side remote from valve
member 104) extend through valve members 104, 105 to
appear at mandrel assembly 40.

30 To extend the life of hose 101, fittings 102,
103 do not have parts that are free to swivel or
otherwise move relative to each other once fitting 103 is
secured to mandrel subassembly 40 and fitting 102 is
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secured to novabl e val ve nenber 104. Further, hose 101 contains a

conplete relatively | arge dianeter |oop, and fittings 102, 103
are angul arly offset so that hose 101 will not rub against itself
as fitti wmgo9880&ci procates 5 radially. In additioRCTMSS¥INAN | s
positioned so that it wi Il not rub against other elenents.

Mai n section 42 of base 41 is provided with axi al passage 110
that extends rearward from aperture 108 _ to the radially inner end
of passage 111 in arm43. 10 assage 112 extends to the radially
outward edge of arm 43 where the radially outward end 109 of
passage 111 is pl ugged. El ongated opening 112 at a m dpoint of
passage 111 connects with armaperture 113 which houses the rear

end of mandr gkcalrelt t@lmmmaﬁaiﬂét mehbew) 1@4t.endukTher, hodd Qo1

aperture 113t nne ong rm 43
I's al so provi 8@& é’&&&ﬁﬁa?é efgglggigs aégelfiat"ﬁé{gg%toofds at'bcﬁr ecess
116 wherein GnatenasOfloz, 103 arstemgghartlyepf@neg: sp) thatpdwisd qiBld. To

lubricate cagil) not rud UdLiREt!PLERIE 84 £3%tiHLATS red IPrREGRd to
passage 20 114 at_its_radjally outer end 117. ,  Guide rods 51, 52

pas® t hroughragdpdd¥es 1 addbtien; E?F@n&oﬁaéﬁaH9f1t1°"ed so thafughe mai n
section 42, aﬂdlfWWtEﬂﬁﬂtaq&ih§ﬁ3otﬁefhelements. radially outer surface

of_ main section 42 recg & bé)eééz.on 42 °fB§§% ?ﬁ&é’%e%%r%l%&i%l%d hol di ng

plate 53 to base 41. 2 S consider y |l ess
t han prior aawkial passagehakkO 1Hlsathewhebdst h'sap'lwarmorﬁrmt laperturd-ixps 13

and 14, to. thea@%ﬂmqyo mfleﬁapegebﬁ@%@% hhat jGan e 4£pl aced by

base 41. That is, bas es not Inclu sections bet ween
thO sol i d | | ResS&A@epHdm ' RNGT neci Rhej gadiad lypoutward gdge AT \a¥d eas

prior art bage ¥h3riehadn&lesadiwsey outward eSxaCtllo(QnS:fmp\ﬁsrﬂdEtm ijd |y the
entire base 41. ' not ed. tha&%é base si st ance to

It Is
bendi ng bethéHggPﬁ' Elongated opening,13g.AtR B p°ﬁﬂmrﬂem3ﬁ§f3ﬁe
satisfactorylll connects with arm aperture 113SWBSEhTUPRSSISERhe RidaE 26)

end of mandrel shaft 44. Passages (not shown) extend

15 from aperture 113 to connect with front end 20a of
mandrel 20. Arm 43 is also provided with diagonal
passage 114 that extends to recess 116 wherein one end of
stub shaft 61 (Fig. 2) is positioned. To lubricate cam
follower rollers 57, 58, grease is introduced to passage

20 114 at its radially outer end 117. Guide rods 51, 52
pass through apertures 121, 122 that extend radially
through main section 42, and four apertures 123 in the
radially outer surface of main section 42 receive bolts
56 that secure guide rod holding plate 53 to base 41.

25 Base 41 weighs considerably less than prior art
base 119 shown by the phantom outline in Figs. 13 and 14,
and other mandrel support bases that can be replaced by
base 41. That is, base 41 does not include the sections
between the solid line and phantom outline in Figs. 13

30 and 14, whereas prior art base 119 includes those
sections plus substantially the entire base 41. It is
noted that for base 41, resistance to bending between arm
43 and main section 42 is maintained at a satisfactory
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-12- | evel by thin triangular gussets 126 (Fig. 9) which
provi de reinforcenent at each side of arm 43 where it joins main
section 42. Not only is base 41 light in weight, but
main 5 woossrseeection 42 is relatively thin so that the retpusmmalsoaxi s

of mandrel 20, located at center A (Fig. 2) of cantil evered shaft
44 can be relatively close to the radially outward ends of
bushings 71, 72. This serves to - 12 - reduce the bendi ng nonents that
act upon gui de shafts 51, 10 52 and translate into bending forces

t hat cause rapid wear of bushings 71, 72 in prior art
constructions. In a practical enbodi nent of apparatus
constructe accordln to the instant inventiaon for decorating two
pi ece cans, ﬂﬂ%%ltﬁéaﬁﬁgléﬁ gyssets 126, (Blgmedk Whi®Rter of 2.6

i nches, thqm’cachlcbélzyemﬂeubedent at eachspaRieipheimeess rahgds ol axis A

for mandrel radially outer ends of bushings 71, 72 is
as I|ttlea%§¥%§”HL£Q s%cﬁlon ﬁ wi th cam sl ot 62 being shaped and

posi ti oned 3@tthaﬂYfés base rdvdightorimfweikght olbulrmain 18 axi s
As520 sédﬁ%@ﬂ54ihiQ“QEléti@Ql?'tﬁ&h@@%‘Hhé%'iﬂ%m¥btatlonal xis
Al though the present_ invention been described in relation to

parti cul ar SnifGGRRt s2 ?he?-@ﬁf‘ted at centexpd Jiier 2ar®htions and
nodi fi cat | eantaiewéhed $R&St 44 can bewalattammz afipssento tethd hose

skilled 'nzlarﬁaafly J’&t‘fgrgt e’ad pri_’gfF rred er7e2‘ Oreﬂ'l'b}g%h?g 1}129?59 r esent

I nventi on be peC| , but
only redudsy the ggp@nngdmgmanng that act upon guide shafts 51,

1013 - 52 and tran¥¥¥ebSifkd MERakRy forces that cause rapia COntinuous

not i on apparatus far decorating
ear of bushings 71, 72 in prior art constructions.

In a practical embodiment of apparatus
constructed according to the instant invention for
decorating two piece cans, where mandrel 20 has an

15 approximate diameter of 2.6 inches, the radially measured
spacing between rotational axis A for mandrel 20 and the
radially outer ends of bushings 71, 72 is as little as
5.2 inches, with cam slot 62 being shaped and positioned
so-that for each revolution of mandrel carrier 18 axis A

20 travels through a radial stroke of 3 inches.

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

25 preferred, therefore, that the present invention be
limited not by the specific disclosure herein, but only
by the appended claims.
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cylindrical containers, said apparatus conprising a decorating
section and a transport section that carries contai ners through a

decorating zone where decorations 5 ar ontalners
sai d tranpmsis7s08ct i on i ncl udi ng: l“ﬂﬂ “ll il“mm “I sﬁyg@ggl er
continuously rotating on a carrier xiss, ca pluralsty* of
subassenbl i es nounted on sai d carrler along Its perlphery mnth
equal angul ar 10 spaci ngs betwween adj acent ones of said

subassenbl i es, sai d subassenblies being nounted to reciprocate
radially relative to said carrier axis as a center;

each of said subassenblies including an L- shaped base, a spindle
nount ed on said base for rotation 15 about a spindle axis that is
parallel to said carrier axi s, said base including a main section
parallel to gah4 s CLA%¥?§?§§JG axis and an armextending radially
outward fro section at its rear end, said spindle being
on a cantil eveked SRPBIPUPHS! MPE I APRAFIERE fPBHndesprabing

arm and over ki ainawld:wldbmimm, akahaa&bpaﬁm& d€omprising éOd
extending ra |aI |nmard from sai ui de

rod of said Qﬁuf R b%ljﬁﬁanslmrQC s?igb?veﬁh?ﬁ %§¥5h?glly
ext endi ng beebnngmersuﬁhnﬁughla decorating \eahmslwhesai agcobationsfi xedl y

mugted to sgid %;&ned SALL fonth iHepd', I AU | EaREFSPU% Q8L Iy OPED a1

said carri an associ at ed

washer-11i ke FEFéuﬁhﬂgcap for each of sai d bushings, each of said
{et glom ng caps . aCéHt‘ztz.aié!c-i %ﬁtﬂﬁﬁéﬁ@lﬁfeéﬂdﬁ&ih@%ﬁ@t@ﬁ-f‘;?efecured
o] sal carrle sai d_peri i 0 _ope ye positiop to

- %18, Rt 15016 PP LB0SRY sompriamme bes BaRuAted £ at oo
bushi ng; said carrier alomwcht@fpeauphhmghmng31haqumg angaragl |y

YT, opag B e ARl 0pl s BE A PAGALERRR, L 1, £
with said Cagald subassemblies being mounted to reciprocate radially
relative to said carrier axis as a center;
each of said subassemblies including an L-
shaped base, a spindle mounted on said base for rotation
15 about a spindle axis that is parallel to said carrier
axis, said base including a main section parallel to said
spindle axis and an arm extending radially outward from
said main section at its rear end, said spindle being on
a cantilevered support that projects forward from said
20 arm and overlies said main section, at least one guide
rod extending radially inward from said main section with
each guide rod of said at least one guide rod being
received in a radially extending bearing passage of an
individual bushing that is fixedly mounted to said
25 carrier, with said bearing passage being open at said
periphery of said carrier;
an associated washer-like retaining cap for
each of said bushings, each of said retaining caps
containing a grease sealing ring and being secured to
30 said carrier at said periphery in operative po;ition to



TR L I R Or S

2. Conti nuous notion apparatus for decoratin cylindrica

contai ners, said apparatus conpri sing a‘“uuumm Eﬂt&uﬁting section and a
transport section that carries s hikOugh a decorating

zone whengodgemositi ons 5 are appl i‘ed“to the cont ai NQCS/USIS 1190
transport section I ncl udi ng: a carrier
continuously rotating on a carrier axis, a plurality of spindle
subassenbl i es nmounted on - daidcarrier along its periphery with
equal angul ar 10 spaci ngs between adj acent ones of said
subassenbl i es, sai d subassenblies being nounted to reciprocate
radi ally relative to said carrier axis as a center;
each of said_subassenblies including an L- . shaped base, a spindle
nmount ed on BAPEXpEILiRLY AWRWRKE BeVenent jpfysaidsgissdiciabad that is
paral | el topaghilngarrier axi s, said base including a main section
parallel to said spi ndl g, axi s, and_ap_ar.m ext endj.ng radial |
outward from eaghy q%i??’s%&‘l’%’ﬁlﬁ?si B?Vr"é‘gr 3 (T%hsa%]ﬁ' REHATE bei ng
on endchhat| exdresdis uppos tan handeropecpsricdonarich fsradd smpd 20

and oveg) i aid ;nai [ | eASL &Ll .. second
Sﬁnde rods g&tég%aﬁnéquggl a!f;/%% rﬁng%éécrlo%ﬂsz%lagh %hs%'qug tnt}xaﬁtn *Fection and
bei ng recei ¥88oFharedp@dth £F39 stamnd second radial |y extending
beari ng passages of respective first and second bushings that are
fixedly nounted to 25 sgid carrier, . with _said_ _bearin assages being
open at saia’peHﬁﬂéﬁﬁpQﬁu§éT%tﬁa?rPBP?ratus for’ decorating
- 15 - cylindrical contairemrs), fsaitd appasatuosdcompriisindga ng di sposed
in individu | p [ Lall ¥ d fromsaid
peri phery o?égg?ghgg?rgg?sggg}gﬁ%?pgtgg%.égg?%g¥§8@wg% tWﬁﬁwﬁ%ﬁ?%&F sai d
second rod;containers through & 4aepzRtingoZopreibereedecariationsch of

whg ch are aAfploeAEddd\th® (dANSYEAELs PSS de t@Uhepdirty eit@ind from
a rear surface of,,said carrier and intersecting radially I nner
ends of firsPCEREBAA, third and fourth of said :

a carrier continuously rotating on a carrier
axis, a plurality of spindle subassemblies mounted on
said carrier along its periphery with equal angular

10 spacings between adjacent ones of said subassemblies,
said subassemblies being mounted to reciprocate radially
relative to said carrier axis as a center;

each of said subassemblies including an L-
shaped base, a spindle mounted on said base for rotation

15 about a spindle axis that is parallel to said carrier
axis, said base including a main section parallel to said
spindle axis and an arm extending radially outward from
said main section at its rear end, said spindle being on
a cantilevered support that projects forward from said

20 arm and overlies said main section, at least first and
second guide rods extending radially inward from said
main section and being received in respective first and
second radially extending bearing passages of respective
first and second bushings that are fixedly mounted to

25 said carrier, with said bearing passages being open at
said periphery of said carrier;
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35 radi al passages which receive said first and second gui de

rods of a first of said assenblies as well as said first and
second gui de rods of a second of said assenbli es, with said first
and sai d vemesismdess ubassenbl i es bei ng acent to e&CH/USHSIHI90

3. Apparatus for decorating cylindrical 1 ners as defined by
claim2 in which said transverse pas w& d by an
annular slot in said rear surface, said Slat relatively
smal |l cross- 5 sect i onal areée%?conpared to a cros$-sectional area
of each of said transverse passages. 4.

Appar atus for decorating cylindrical contai ners as defined by
claim2 in which the carrier has a front surface opposite said

rear surface; an indivigdua fidrst an gggg @u%th eI I@]frﬁ% %’\fféeé]ose%:h of

sai d subassenblies 5 an |n i VI rease
associ at ed wiphindividualegradinl saaasgasas nding wadiahlytdnwand sai d

outlets from R Pt SHdrFasti 8a1df @ared@t OfsaSial e SrbasseMidRy i ts
salg associ at.ed |nletﬁﬂmlq¥tlet Q@ gg connect ed by a gr ease
pa¥@age that Pr¥REde® °n 8% said 10 gui de rods of said
associ ated assenbly ana sliukdlsty ngf grease reserovolys ezt dfwhdeh ods
extend, with;sai.d._inlet '

T - 18%eSrub iyl Whansyerse, passage, extending, SoRvazs £r ey ng
said second po¥ear surface of said car51exp9@ﬂa@m¢qnﬁer&n9enadxylly

cyl i ndri cal 1nner endsS QY o 1046, %edeﬂaneéna&dcla@dné’odﬁth?%aSﬁd inlets
SSIb|e at Bg}d front surface of said carrier and said

(nﬁ$ets are FBG& PASSAGSF pEM PheF§oBEVeara it first and second guide

rods of a first of said assemblies as well as said first
and second guide rods of a second of said assemblies,
with said first and said second subassemblies being
adjacent to each other. '

3. Apparatus for decorating cylindrical
containers as defined by claim 2 in which said transverse
passages are connected by an annular slot in said rear
surface, said slot having a relatively small cross-

5 sectional area as compared to a cross-sectional area of
each of said transverse passages.

4. Apparatus for decorating cylindrical

containers as defined by claim 2 in which the carrier has
a front surface opposite said rear surface; an individual
grease inlet associated with each of said subassemblies

5 and an individual grease relief outlet associated with
each of said subassemblies; said inlets and said outlets
being on said carrier; for each of said subassemblies its
said associated inlet and outlet being connected by a
grease passage that includes interfaces between said

10 guide rods of said associated assembly and said bushings
into which said guide rods extend, with said inlet being
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6. Continuous notion apparatus for decorating cylindrica

contai ners, said apparatus conprising a decorating section and a
transport section that carries C ' M [ﬂﬂﬂLa decorati ng
zone wherwodg&odegt i ons 5 are appli m“mnwulm ll Husesi190
transport section I ncl udi ng: x ¢ L M S *aicarrier .
continuously rotating on a carrier axis, a plurality of spindle
subassenbl i es nounted on said carrier along its periphery with
equal angul ar 10 spaci ngs betwdén-adj acent ones of said

subassenbl i es, sai d subassenblies being nounted to reciprocate
radi ally relative to said carrier axis as a center;

each of said subassenblies including an L- shaped base, a spindle

ted | f taf | 5 b indle axis that i
paral el o et ears 8 S 'PkdY noa and (P10 SpRReRirRena ahandect on

paral lel to s3a&#d second roshindl e axis and an armextending radially

outward from said nmain section at its rear end, said spindle
bei ng on a cantilevered support that projects forward fromsaid
20 arm and over| Pes SARRGARYS &R idpcoratinganylindoigal

gui de rods ext¢entabgeradas ldefitet by reTa &R J {Rivhich said ifgets08-and

bei ng receive I ective f.irst and second . radi,al | y extendi ng
beari ng passd%%égﬁ??gggpégtﬁﬁ?%ié&ﬁgk surface %5d5§é80ﬁ8r56§ﬁi%@§ $Add are
fixedly nountegtietsante located at said periphery of said carrier.17 -

25 carrier, with said bearing passages being open at said

peri phery of said carrier; . ) said first and second

bushi ngs bei ng di sposed®- Continuyous matien Arparabus piesadecoratimgli ng

radially inwatgllindrical cbhe@inriré,Peydiheippia®ds dcbpri8ingsai d first
rod being 30 forward of said second rod; , . and
thin gussets HCUPPEENESECEISHA |§fﬁ£ﬁﬂ§p°rt sectigh thay famFiesd of
said mai n sect9mainers through a decorsdiihgussed swieatrendesgrdeiowen sai d
mai iy arsefpp PPe@NoS 2hd %BQ%EQHﬂQJJ(¥£f§“£E§§§§o¥@e£§9¥ﬂ§$id
including:
a carrier continuously rotating on a carrier
axis, a plurality of spindle subassemblies mounted on
said carrier along its periphery with equal angular
10 spacings between adjacent ones of said subassemblies,
said subassemblies being mounted to reciprocate radially
relative to said carrier axis as a center;
each of said subassemblies including an L-
shaped base, a spindle mounted on said base for rotation
15 about a spindle axis that is parallel to said carrier
axis, said base including a main section parallel to said
spindle axis and an arm extending radially outward from
said main section at its rear end, said spindle being on
a cantilevered support that projects forward from said
20 arm and overlies said main section, first and second
guide rods extending radially inward from said main
section and being received in respective first and second
radially extending bearing passages of respective first
and second bushings that are fixedly mounted to said
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35 base effectively resists bendi ng when a fadially i nwar d

force is applied to said spindle during decoratin cont ai ner
bei ng carried by said spindle. L\ ﬂL‘ﬂLWH tus for
decor at i rwoog/bk1808ir i cal containers a al nSW/NHOr ei n

with said spindl e having a di ameter 6f approxi mately 2.6", ard
whi | e decorations are being applied to a 5 container that is
mount ed on said spindle, spacing _ 17 - bet ween said spindle axis and
said bushings is as little as approximtely 5.2".

8. Continuous notion apparatus for decorating cylindrica

contai ners, said apparatus conprising a decorating section and a
transport section that carries cont ai ners through a decorating

zgiy where dé&?fﬁ&ronsutﬁ said b@alem@pbagéat;@g e St spérer ¢ said
1 ransport sect | a carrier

udi n
contlnuouslyp?ﬁﬁaPFﬁy 8§z§§ﬁQWQQﬁrléE' axis, a plurality of spindle
subassenbl i es nounted said first amsdisecand dushings iteiperdpspoyedith
gﬂgg;sgggrlZinlgndLVLdua§P§@d¥§itﬁg¥§§8e§dbﬁ%gndfﬁgﬁiéﬁi%%i? inward
sai d subasseﬁbpmesabélm&nhnhﬂRXjQ% satdprarzieradiaid yfirst rod bedngtive

togaid Ca”fSi-wéfaS o¥S 52 i Yeiond rod; each of said
subassenblies includ |n% an |- g Bed ba e 'Hi i ndLe # ted on
said base for rotation thin gy3zets 8hi RBPS Si%t patit | BRsSeo

said carrierat said reatlendﬁhﬁiéxm& mathuéaq;ubnuun section parallel to

sai d spi ndl e i. r I t from
said main section at |%§ %& é%}§i£§§é£8 gn%%gygéﬂ 3a £ HELH
cant|Ieveredssqppgntamﬁaﬁﬂmdniﬁms$¢o$ﬁhf§eﬂr§ﬂkﬁnhF§E)WherEbﬁrﬂﬁh@d

owylies saigaggl af%%etcll%lyf Izrééls'as@l Eéﬁeﬁlﬂg when a EHH {1 1 P dfn@xtgndi ng

radial ly inwar rom sai 8&'0% %in recei ve

respective fﬁpggeaha gg@&ﬁfd to said spln urlng ecorating of a
container being carried by said spindle. )

7. Apparatus for decorating cylindrical
containers as defined by claim 6 wherein with said
spindle having a diameter of approximately 2.6", and

while decorations are being applied to a

5 cbntainer that is mounted on said spindle, spacing
between said spindle axis and said bushings is as little
as approximately 5.2".

8. 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

5 are applied to the containers, said transport section

including:

a carrier continuously rotating on a carrier
axis, a plurality of spindle subassemblies mounted on
said carrier along its periphery with equal angular

10 spacings between adjacent ones of said subassemblies,
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radi al |y extendi ng bearing passages of respective first and second
bushi ngs that are fixedly nmounted to said 25 carrier, with said
beari ng passages being open at said periphery of said carrier;

a fl exi blwobssmopavi ng a first end connec aic/useBM1I9ect i on
at its front end to supply vacuum and “mmmu !ﬂ air selectively
to said spindle, said hose 30 havi ng*a Seoo nnected to a
novabl e val ve section noantt@d -on sai d carr|er and i n operative
engagenent with a stationary val ve section to which vacuum and
pressurized air are suppli ed; sai d hose defining at

| east one conplete |oop 35 whi ch expands as said spindle axis noves
toward said carrier axis and contracts as the spindle axis noves
away saiq gpbasrarediesePeblig mounted to reciprocatey, r%&drla't us for
decorating eylavilvécab said carrcimy adbs SaaSadeEnI&edr ;by claim8 in which

Zﬁ'hd(;I rst end sai d ﬁaCRf o‘cfa'sglr&)ss%ﬂasé)émgfiegn i d%.nfgr Oanxq 8‘._| d second

- 19 - shaped base, a spindi@ mynteduenfsaidebesst ifiog G}dﬁa!td-ldma!
Gat ai ners %oﬁi@féngﬂlmllﬁl %'x’l‘sq ﬁHhM§rb$P§ifeist@ sa:.d carri ifef St _air
fitting connecting said se tq sald cti of sald base

and a secorR¥®$r F2i¢iR @seoﬁﬁﬁﬂﬂqﬁfgf? 'main s%ﬁFd°ﬁo§érﬁd¥%%(¥Qn§ﬂ%ﬂ(3
val ve sectigpindle axis and an arm S@ithddisndg Padiaang seteaddificdm ttings

bei ng said main section at its rear end, said spindle being on
a cantilevered support that projects forward from said

20 arm and overlies said main section, first and second
guide rods extending radially inward from said main
section and being received respective first and second
radially extending bearing passages of respective first
and second bushings that are fixedly mounted to said

25 carrier, with said bearing passages being open at said
periphery of said carrier;

a flexible hose having a first end connected to
said main section at its front end to supply vacuum and
pressurized air selectively to said spindle, said hose

30 having a second end connected to a movable valve section
mounted on said carrier and in operative engagement with
a stationary valve section to which vacuum and
pressurized air are supplieqd;

said hose defining at least one complete loop

35 which expands as said spindle axis moves toward said
carrier axis and contracts as the spindle axis moves away
from said carrier axis.

9. Apparatus for decorating cylindrical
containers as defined by claim 8 in which said first end
of said hose is offset angularly from said second end of

said hose.
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constructed so that while said carrier is rotating all el enent s

of said first air fitting are fixed wth respect to each other
and with respect to said base and all 10 el enents of said second air
fitting aweoBisrges W th respect to each other and WdfyudogspRet to
said carrier. 11. Apparatus for decoratlng
cylindrical contai ners as defined by cI her e are
thin gussets at opposite sides of sai d ’]@'[HH‘ aid

rear end and extendi ng between sai d &l i~ secti on and s&id armto
stiffen said base whereby said base effectively resi sts bendi ng
when a radially inward force is applied to said spindle during
decorating of a container being carried by said spindle.

12. Apparatus for decorgj] “%ﬁg&f%ﬁéc%al decoratﬁqgﬂ . xl{%f &s Pefi ned by

claim1l wherein with sa
apprOX|natelf°?t91n%ﬁﬁjas deflne@mPYecéééUrétWMmythhtﬂhequnnﬂaed to a

cont ai ner thatxr‘&t aJ.r fﬂtﬁtwr&&dn@etﬁﬁgdssaanwo%e RAG % G ppen said
gs I.s as little as approxi nately

spi ndl e cti fand %ﬁld bush|§
5.2". sectidh o Pase 3 tﬁssFSP“GeédFéﬂﬁﬁf%ﬂﬂ|9Rﬂ4%ﬁﬂln9
confai ners asaddf hose o dagidnibvabldi chlier seatiocey; sai d

subassenblies there 'S§31H‘?&§§§3£E§e Qf&'ggcgnd air fléklngs(%elng

connected to said nain section I'tS ront
- 20- 5 construgtedhfio) thatiwhbhe prédsgarrderails switedtinglall o said

spi ndl e, sai dlb@&ﬁt@awm&a&cse@ﬁ& e&ﬂrC?ﬂaéshedai-a Fixed with f&?e@te
val ve sectlog noungf sald carsr.ier and operative engagenent

with a rel atiJef§c 4 AR respect tge&?ﬂénhﬁ§%M%Q91%kkuun1and
pr¥&suri zed alemanassuﬁphamﬁ second air fitting are fixed with

respect to each other and with respect to said carrier.

11. Apparatus for decorating cylindrical-
containers as defined by claim 2 in which there are thin
gussets at opposite sides of said main section at said
rear end and extending between said main section and saigd

5 arm to stiffen said base whereby said base effectively
rgsists bending when a radially inward force is applied
to said spindle during decorating of a container being
carried by said spindle.

12. Apparatus for decorating cylindrical
containers as defined by claim 11 wherein with said
spindle having a diameter of approximately 2.6", and
while decorations are being applied to a container that

5 is mounted on said spindle, spacing between said spindle
axis and said bushings is as little as approximately
5.2".

13. Apparatus for decorating cylindrical
containers as defined by claim 2 in which for each of
said subassemblies there is a flexible hose having a
first end connected to said main section at its front end
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10 said hose defining at | east one conplete | oop

whi ch expands as said spindle axis noves toward said carrier ‘axis.
14. Apparatus for decorating cylindrical cont ai ners as defined by
claim13 | o | said first end of said hose is 05&?/6&98?1??6' arly
from sai d second end of sai d hose. A
Appar atus for decorating cylindrical contai ners as defined by
claim14 in which there is a first air fitting connecting said

onestina 8 ™" sai g noss vo oo eunbl o val aoscce rcHMEN MM RN

said first and said second air fittings being const ructed"so®t hat

while said carrier is rotating all el enents of said first air

fitting are fixed with respect to each other and with respect to

sai ® base andt@l FUBBlY vacuumeagck PrASSUTizedcdhE Sftefrivehy BPesaided

with spLa@ee] taiqanbse! mayviay AVddcdREPEEd EOnfdtteqatsi gl .

16. Apparatus forPﬂecoritingec l.i ndrical éontainers gé_defined by
[

claim5 in wireH2PhE €&fF1Fe on mounted 9p F3id FILEEET PR 1B sai d
rear surface;operative engagementawithlia/irhkativekgestatbonasgovazved with

each 5 | b | L M 0% £AS eLy iod
out | et associi%%%ge\nﬂtEaeggﬁeggvsa%?ﬁg&bﬁls%%é{%ﬁ%%i %ffl &ré éhﬁ%%f’%‘?é and
sailP outl ets being on s&RddchPeeedefining at least one complete loop

- 21 - which expands as Saiccagindléafisuhassenbbwesdi §aigai d
associated inlet _and outlet being connected by a grease 10 passage
that incl udesC3nt £7¥ a288%pet ween sai d rods of sai d associ at ed

assenbly and sai d bushings into which
14. Apparatus for decorating cylindrical
containers as defined by claim 13 in which said first end
of said hose is offset angularly from said second end of
said hose. '

15. Apparatus for decorating cylindrical-
containers as defined by claim 14 in which there is ' a
first air fitting connecting said hose to said main
section of said base and a second air fitting connecting
5 said hose to said movable valve section;
said first and said second air fittings being
constructed so that while said carrier is rotating all
elements of said first air fitting are fixed with respect
to each other and with respect to said base and all
10 elements of said second air fitting are fixed with
respect to each other and with respect to said carrier.

16. Apparatus for decorating cylindrical
containers as defined by claim 5 in which the carrier has
a front surface opposite said rear surface;
an individual grease inlet associated with each
5 of said subassemblies and an individual grease relief
outlet associated with each of said subassemblies; said
inlets and said outlets being on said carrier;
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said rods extend, with said inlet being in front of said first rod
and said outlet being behind said second rod. 17.
Apparatus for decorating cylindrical cont ai ners as defined by

cl ai m 6 ivwoMdgisesgpsf or each of sai d subassenbl i es thpeenisss/A190

fl exi bl e hose having a first end connected to said main section at
its front end 5 to supply vacuum and pressurized air selectively to

sai d spi ndl e, said hose having a second end co t
nmovabl e val ve section nounted on sard2darrier and in (ﬁ‘ m(‘m'\ml“\\’“\
engagenent with a stationary val ve section to vacwuumns ant
pressurized air are supplied; 10 sai d hose defining at

| east one conpl ete | oop whi ch expands as said spindle axis noves

toward said cagrper I S, . . .18. ratus for
decorating cylindrjcal E?k ea%ﬁ(ﬂﬁn%ﬁﬁ%r§“5§Sﬁgwpﬁé&sbfﬁﬁiéﬁ%ﬁiS wher ei n
with said assoclabedr ahlkiviamgt outtbeetlkeing appnectest dy £.dr'easwd
Whizlge decor atdnnsa gd %b&tngnémde%d_fJ&&EQE{aé' BEEwRAA saida rods Sgrount ed
on sai d nmandrel, spaC|ng bet ween sai d mandrel ., axis and sai d
bushi ngs is &234(3$%°9 a&ﬁﬁréﬂﬁﬁmﬂﬂxrand said bughings into which
1|9- Appar at USsafiﬁ:t ﬂe&h @rektagdgywﬂr‘ il q in%et be@ﬁ@]g o &efsa{md by
claim3 in ich the carrier S a front ,syrface opposife s
rear surfac\é{%’aﬂs?nﬁ‘? i AR said outlegt e%%’en?ngﬁ%‘lﬁgsééi"gt AT ’%’é’gh of
sai d subassenblies - 22 - 5
and an individual greasg;rel hgha@iidhfd ASSOfLALELLYHED ; s o Hach of
sai d subassenbli es; E? sal d %n%g?s%ghdc&%ﬁ?Qﬁhﬁﬁas bei ng
on said containersg as defined by claim 6 in which for each of
said subassemblies there is a flexible hose having a
first end connected to said main section at its front end
5 to supply vacuum and pressurized air selectively to said
spindle, said hose having a second end connected to a
movable valve section mounted on said carrier and in
operative engagement with a stationary valve section to
which vacuum and pressurized air are supplied;
10 said hose defining at least one complete loop
which expands as said spindle axis moves toward said

carrier axis.

18. Apparatus for decorating cylindrical
containers as defined by claim 13 wherein with said
mandrel having a diameter of approximately 2.6", and
while decorations are being applied to a container that

5 is mounted on said mandrel, spacing between said mandrel
axis and said bushings is as little as approximately
5.2".

19. Apparatus for decorating cylindrical
containers as defined by claim 3 in which the carrier has
a front surface opposite said rear surface; an individual
grease inlet associated with each of said subassemblies
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for each of said subassenblies its said 10 associ ated inlet and.

outl et being connected by a grease passage that includes

i nterfaces between said rods of sai d associ ated assenbly and said
bushi ngs wotersTsos ch said rods extend, with said i moafusesingoi n
front of said first rod and said outlet being behind said second
rod. 20. Apparatus for decorating | ngrd

containers as defined by claim2 in which there is an Um“gﬂﬂ '!Eamljmﬂed
washer-1ike retaining cap for each“of2said bu W sof+sai d
retaining caps containing a grease 5 sealing ring and being secured
to said carrier at said periphery in operative position to bl ock
radially outward novenent of said associ ated bushi ng;

eagh of sai dy Sk nga19YhAE 13U Lo PHE ¥ Lot associaldd'3s Rt NS
into an undercut portion In sai"d cap 1 ereby sard cap i's | ot ed
on said bushfdghtPhitSasd subassemplsiRSated with said cap.

SUBSTI TUTE SHEET (RULEsZ6& inlets and said outlets being on said

carrier;
for each of said subassemblies its said
10 associated inlet and outlet being connected by a grease
passage that includes interfaces between said rods of
said associated assembly and said bushings into which
said rods extend, with said inlet being in front of said
first rod and said outlet being behind said second rod.

20. Apparatus for decorating cylindrical
containers as defined by claim 2 in which there is an
associated washer-like retaining cap for each of said
bushings, each of said retaining caps containing a grease

5 sealing ring and being secured to said carrier at said
periphery in operative position to block radially outward
movement of said associated bushing;

each of said bushings having a radially outward
end that extends into an undercut portion in said cap

10 whereby said cap is piloted on said bushing that is
associated with said cap.
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