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APPARATUS FOR CONTI NUOUS MOTI ON CAM ‘DECORATOR. BACKGROUND OF THE | NVENTI ON
This invention relates to face val ve apparatus 5 in general, and
relates particularly to face val ve apparatus incorporated in high speed
cont i nuous notjon yi pnment for decorating beverage cans., To s ot
unusual for comd S not i on hi gh speed apparatus to decqrasgﬁq?%ﬁg§ug
beverage cans per 10 mnute. Exanples of this type of apparatus are
disclosed in U S. Patents Nos. 3,766,851, 5,111,742 and 5, 183, 145. U. S.
Patent No. 3,766,851 issued Cctober 23, 1973 to E. Sirvet, J.Skrypek and E
Whel an for a Continuous Can Printer and Handling Apparatus, U S. Patent No.
5,111,742 15 i ssued May 12, 1992 to R DiDonato and E. Sirvet for A
Mandrel Trip Subassenbly For Continuous Mtion corators, and U.S. Patent
No. 5, 183, 145 issued February 2, 1993 to R WIllianms, E. Sirvet and R

Gabel for Apparatus and Met hod FReE AuL.UBBAPPARAYUBOPDRI okTENdEhEE 20
Means Controlting the Application of PreTIoNi ZRE BEcogardlndrel s on a
Rotatimg Carrier. In such continuous notion decorators, undecorated cans
are | oaded on mandrel s that are nounted on a continuously rotating mandrel

wheel near the BACKGROUND OF THE INVENTION

This invention relates to face valve apparatus
5 in general, and relates particularly to face valve
' apparatus incorporated in high speed continuous motion
equipment for decorating beverage cans. '
| Today it is not unusual for continuous motion
high speed apparatus to decorate 1,500 beverage cans per
10 minute. Examples of this type of apparatus are disclosed
in U.S. Patents Nos. 3,766,851, 5,111,742 and 5,183,145.
U.S. Patent No. 3,766,851 issued October 23, 1973 to E.
Sirvet, J.Skrypek and E. Whelan for a Continuous Can :
Printer and Handling Apparatus, U.S. Patent No. 5,111,742
15 issued May 12, 1992 to R. DiDonato and E. Sirvet for A
Mandrel Trip Subassembly For Continuous Motion
Decorators, and U.S. Patent No. 5,183,145 issued February
2, 1993 to R. Williams, E. Sirvet and R. Gabel for
Apparatus and Method For Automatically Positioning valve
20 Means Controlling the Application of Pressurized Air to
Mandrels on a Rotating Carrier.

In such continuous motion decorators,
undecorated cans are loaded on mandrels that are mounted
on a continuously rotating mandrel wheel near the

25 periphery thereof. For each mandrel, vacuum or high
pressure air is applied thereto for selected angular
positions thereof. "That is, vacuum is applied to load a
can on the mandrel and to hold the can on the mandrel
vhile decorations are applied to the c¢an and varnish is

30 applied over the decorations. High pressure air is .



25. peri phery thereof. For each mandrel, vacuum or high pressure air is
applied thereto for selected angul ar positions thereof. That is, vacuumis
applied to load a can on the mandrel and to hold the can on the mandrel

whi'l e decorations are applied to the can and varnish is 30 appl i ed over
the decorations. H gh pressure air is WO 96/ 40523 USO6/08744
PCT/ US96/ 08744 W96/ led to unload a can from a nandrel eitﬁ%¥ arter

varnish is applied or before decorations cap be applied when m sl oading of
a can is detected. To control the applicati®on of vacuum and high. 5
pressure air to the mandrel and obtain the foregoing operation, it has been
found to be convenient to utilize face val ve apparatus having a m ni nrum of
four relatively stationary stations that interface with a single
continuously rotatiagpliegd sbapalopBatecimviromaa hfandrel witihdry agternl et

e pendi cul ar o tne=Fataf SEORBRTEATEL ndbde MECHAESIP M b appiied,,
wheel connect each whephwipApadiperef accam imdisterkedone of [err] the
nmandrels. Each of the stationgpycsheib®NEhe application of vacuum and high
' 5 pressure air to the mandrel and obtain the foregoing
operation, it has been found to be convenient to utilize
face valve apparatus having a minimum of four relatively
stationary stations that interface with a single
continuously rotating ring shaped plate having a

10 plurality of inlet ports that extend to a flat face
thereof, with such face being perpendicular to the
rotational axis for the plate. Conduits on the mandrel
wheel connect each of the inlet ports to an individual
one of the mandrels. Each of the stationary stations

15 includes an outlet port that is defined by a wear pad
which is biased against the face. Since the pad material
is softer than the face material and the face is rotating
at high speed, the pads are subjected to wear and must be
replaced periodically.

20 In the prior art, replacement of even a single
pad was a time consuming operation because all of the
stationary stations were mounted on a common support
plate which had to be dismounted from the machine frame
in order to gain access to a damaged or worn pad to

25 replace same. Further, in order to reduce the relative
speed between the face of the rotating plate and the
stationary wear pads engaged therewith, the latter were
positioned relatively close to the rotational axis of the
rotating plate. Because of this, the stationary stations

30 - were closely grouped in a confined area of the decorator.
Even though somewhat flexible hoses are used to feed
working air (air pressurized either substantially above
or below ambient) to the stationary stations, because the
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15 I ncludes an outlet port that is defined by a wear pad
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bi ased agai nst the face. Since the pad material is softer t/hdAStSHERT] EN
material and the face is rotating at high speed, the pads gre SuRf Pg '
wear and nust be replaced periodically. 20 | N TITE—pf-efmal L,
‘repl acenent  of even a single pad was a tine consum ng operatyd éyag e all
of the statioﬂﬁ??mgﬁgtions were nmounted on a conmon support *ﬁ@k mﬁ#%h had
20 be disnounted fromthe machine frame £n3osder to gain access to a
damaged or worn pad to 25 repl ace sanme. Further, in order to reduce
the rel ative speed between the face of the rotating plate and the
stationary wear pads engaged therewith, the latter were positioned
relatively close to the rotational axis of the rotating, plate. Because of

this, the stationafPseEatPERsCipSe tQEEENEY osERSY tUUIEY 3 Felabhiehe Sttt
of the decorator. breapt bgupbsssievimtaftesabte tosgsimracasss to 4 aaskn

working air (air pressugi ' ) tial V, r | ) .
to the stationary é?gt #&’nésgbg%%ﬁgée?%%ééwh%%eéég'rﬁ%é}g % %5%%%%@
formed. a rel ativel $fsnptf adioupteachnenrts begween cthe thoses g thress to a
worn pad it was al ggae¢epssary to detach and reconnect many,

0 I NTIO
In accordance with the instant invention, face -
valve apparatus comprising a continuously rotating plate
section and a stationary section with a plurality of

10 stations each including a wear pad biased against the
face of the plate section, is constructed so as to
facilitate replacement of the wear pads. This is
achieved by mounting the plurality of stations on a
common stationary support in such a way that each station

15 is an assembly that can be mounted and dismounted
individually without disturbing any of the other stations:
and without dismounting the common. support. The result.
is that it is not necessary to disconnect and reconnect
hose connections feeding the other stations and pressure

20 settings for the other stations need not be reset.

Accordingly, the primary object of this
invention is to provide an improved'construction for face
valve apparatus having a plurality of relatively fixed
stations on a fixed common support.

25 Another object is to provide an improved
construction of this type in vhich individual stations
may be dismounted from and remounted on the common
support without disturbing mounting of the common support

- and without disturbing any of the other stations.
- 30 Still another object is to provide an improved
* construction of this type in whigh individual stations
may be dismounted from and remounted to the common
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if-not all, attachnments between the hoses and the stations. SUMVARY OF THE
| NVENT1 ON I n accordance with a first aspect of the present invention, there
is provided face val ve apparatus including: a first section nounted for.
continuous rotation about a main axis and including a planar face

pér pendi cul ar %ﬁ)ﬁgb main axis; a relatively stationary secGg sRbsrd
rearward of sai and confronting sane; said second section including
at; | east one valve station, and a fixed sopgort on which said at |east one
valve station is mounted; a first valve station of said at | east one val ve
station including a replaceable pad adjacent said face defining an outl et
port in front of said fixed support, fasteners renovably securing said

first valve station saj.d f. SURE .acc [ fr ehi |
support for operati oéﬁu o&s}:el“relcgﬁ%\(;le §E§géh¥‘§ggﬁ§8r e;%a‘gée'gw&rg%%#%%&aed
first valve stationhqaes Seedirioxanysafpsheseafbabionscthat axe w9t fi xed

support through whi @isiiuhtedd frommerabtemnenr ¥apgopt . sai d fixed support
where said pad is accessible o LeBLACETERSaLEIE%: provide improved face
5 valve apparatus adapted especially for high speed
continuous motion can decorators.

RIFF DESCRIPTION OF E _DRAWINGS

These objects as well as other objects of this
. invention shall become readily apparent after reading the
10 following description of the accompanying drawings in
which:
_ Fig. 1 is a side elevation of a high speed
continuous motion can decorator that includes face valve
apparatus constructed in accordance with teachings-of'the
15 instant invention.
Fig. 2 is a fragmentary cross-section taken
through the rotational axis of the mandrel wheel along
line 2-2 of Fig. 1 looking in the direction of arrows

2-2. .

20 Fig. 3 is a rear elevation of the face valve
apparatus, looking in the direction of arrows 3-3 of Fig.
2. '

Fig. 4 is a rear elevation of the rotating
plate section for the face valve apparatus, looking in
25 the direction of arrows 4-4 of Fig. 2.
Figs. 5 through 9 are fragmentary perspectives
taken through the respective lines 5-5, 6-6, 7-7, 8-8 and
9-9 of Fig. 3, looking in the directions of the
respective arrows 5-5, 6-6, 7-7, 8-8 and 9-9.
30 Fig. 10 is a front elevation of a wear pad at
one of the stationary valve stations, looking in the
"direction of arrows 10-10 of Fig. 8.



aplurality of inlet ports at said face and di sposed offset radially from
said axis, said inlet ports being operatively positioned so that for part
of, each revolution of said first section each of said inlet ports

communi cat es dlrectly with said outlet port whereby working air that is
applied to sal station at its rear appears at Saldllﬂﬁanﬁ§%&$h4 oo
3a - In accordance h a second aspect of the present invention, ere is
provi ded face val ve apparatus including: a%iTst section nounted for
continuous rotation about a main axis and including a planar face
perpendicular to said main axis; a relatively stationary second section
rearward of said face and confrontlng sane; said second section including a

plurality of valve , § ﬁ: PHhoNfRyd on whi ch sai d val ve
stations are nounte rons rrncruding a replaceabl e
pad adj acent said face deferAE]WﬂYchRI4§$H¥ﬁQ ﬁQ1ﬂﬂﬂiﬂfo¢%§aﬁ@léeybagt

fasteners renovabl ydescription, disclosures of the aforesaid U.S. Patents
. Nos. 3,766,851, 5,111,742 and 5,183,145, as well as prior
5 art disclosed therein, are incorporated herein by
reference. Now referring to the drawings and more
particularly to Fig. 1 which illustrates continuous
motion cylindrical container, decorating apparatus of the
type described in the aforesaid U.S. Pat. No. 5,183,145.
10 Briefly, the apparatus of Fig. 1 includes
infeed conveyor chute 15 which receives undecorated cans
16, each open at one end thereof, from a supply (not
shown) and places them in arcuate cradles or pockets 17
along the periphery of aligned spaced arcuate sections
15 13, 14 (Fig. 2) that are fixedly secured to wheel-like
mandrel carrier 18 keyed to horizontal drive shaft 19.
Horizontal spindles or mandrels 20, each part of an
individual mandrel/actuator subassembly 40. As explained
in detail in the aforesaid U.S. Patent No. 5,111,742,
20 there are a plurality of subassemblies 40 mounted to
carrier wheel 18 along periphery 39 thereof, there being -
equal angular spacing between adjacent subassemblies 40.
In a short region extending clockwise or downstream from
infeed conveyor 15, each mandrel 20 is in spaced
25 horizontal alignment with an individual pocket 17, and
undecorated cans 16 are moved horizontally, being
transferred from each cradle 17 to an individual mandrel
20. Suction applied through axial passage 101 extending
to the outboard or free end >72 of mandrel 20 draws

- 30 container 16 to final seating position on mandrel 20.
Each mandrel 20 should be loaded properly with
’ a can 16 by the time mandrel 20 is in the proximity of

sensor 33 which detects whether each mandrel 20 contains



seeuring said valve station to said support and accessi ble from behind said
support for operation to selectively secure and rel ease nounting of each of
said valve stations with said support w thout disturbing nmounting of any

ot hers of said valve stations and without noving said support relative to

said first section, and an opening in said support -t hrough whij ' ad
i s novabl e rear W25 sai d support where said pad is accessi kﬁ@@%‘g

repl acenent thereof; a plurality of inlet ipgrts at-said face and di sposed
offset radially fromsaid axis, said inlet ports being operatively
positioned so that for part of each revolution of said first section each
of said inlet ports cutlet ports whereby working air that is applied to
each of said valve stations at .its rear appears at said inlet ports. I n

P
accordance with a t i RFOREFIIt 1GRAERe Bredbnt FRVRnPRBASEt KBPYN| €0 khgiardy
hi gh speed equi pnentif Gensardisndetedttaprhitng AeAQrali P0SisouhDsadsd dr is

cyl indrical containgrs said,SQRlEa, REeHohE%nFs I080L 2LLTIS SESEERN Y

ecorating bodi es of .

passes. through the decorating zone, wherein printing

5 blanket segments 21 normally engage cans 16 on mandrels
20, this misloaded mandrel 20 is moved to a "no-print"
position. _ '

' While mounted on mandrels 20, cans 16 are -
decorated by being brought into engagement with

10 éontinuously rotating image transfer mat or blanket 21 of
the multicolor printing press decorating section
indicated generally by reference numeral 22. Thereafter,
and while still mounted to mandrels 20, each decorated
can 16 is coated with varhish or other protective film

15 applied thereto by engagement with the periphery of
applicator roll 23 in the overvarnish unit indicated
generally by reference numeral 24. Cans 16 with
decorations and protective coatings thereon are then
transferred from. mandrels 20 to holding elements or

20 pickup devices, constituted by suction cups (not shown),
while the latter are in single file along the periphery
of transfer wheel 27 in a pickup region located between
overvarnish unit 24 and the infeed of cans 16 to pockets
17. | . '

25 Transfer wheel 27 rotates about shaft 28 as a
center and at transfer region cans 16 carried by wheel 27
are deposited on generally horizontal, though upwardly
tilted, pins 2%a, 29b extending from chain type output
conveyor 30. The latter carries cans 16 through an oven

30 (not shown) where the decorations and protective coating
on these cans 16 are cured. At opposite ends of the
transfer region closed loop chain 30 is guided by
relatively large sprockets 75, 76. Between sprockets 75,



cylindrical containers as they nove in operative engagenent with said
decorating section; a wheel continuously rotating on a main axis, a
plurality of mandrels extending parallel to said main axis and nounted on
sai d wheel adjacent its periphery, said mandrels carrying said bodies while

“decorations . re%f?lﬁ%i ed thereto by said decorating section;pdasBetsthd e

apparatus in a first section operatively nounted for conti nuous

.rotation about said main axis in unison.wytbh said wheel and having a pl anar

face perpendicular to said main axis, a relatively stationary second
section rearward of said face and confronting sane; said second section
including a plurality of valve stations, and a fixed ccnmon support on
whi ch said val ve stations are mounted; each of said valve stations

i ncl uding a repl agéabreppuaraddficeofit spuecketse7 tefhidagchmim A0 cin @ovt in

front. of said 5UpHQEhatEaPEQHeEﬁa{:eEHHﬁi’éé’ SERE 268, S V& MR alePn tO

sai d support and accessib f.rom behj nd Hfld support for operatlon to
sel ectively secur§“§ﬁa°PeF8¥§83ﬁoﬁh?Fnﬁ° ¢ i trangiar shaslo &I -with
sai d support wi t h@int admahnebi kgownutiti tige crianyprimeing Blatiat \2al,ve

stations ang wit NguhafRy! Brpdbf BHPPGFAnd AR NEel 27 Urth dilain S LAY
driven at speeds that bear predetermined relationships.
Typically, there is a common main drive motor {not shown)
to which these driven elements are connected
mechanlcally.

10 - Now referring more particularly to Fig. 2
wherein face valve apparatus 50 is shown mounted at the
rear end of continuously rotating horizontal shaft 19 on_
which mandrel wheel 18 is mounted. Key 51 provides a
rotational drive connection between shaft 19 and wheel

15 18. Valve apparatus 50 comprises rotating section 55 and -
stationary section 60 which interface by engaging one
another at the planar rear face 56 of a ring-shaped plate
which constitutes rotating section 55. The reduced.
diameter rear end portion of shaft 19 extends through the-

20 center of valve section 55, and the latter is fixedly
secured to mandrel wheel 18 so as to rotate continuously
therewith.

Stationary section 60 includes common support .
59 that is fixedly secured to a stationary frame portion
25 of the decorator seen in Fig. 1. Respective inner and
outer bearings 61, 62, disposed in central aperture 63 of
support 59 and surrounding the rear of shaft 19,
rotatably support the latter relative to stationary
section 60. Thin ring 64, secured to support 59 by a

* 30 plurality of screws 66, retains inner bearing 61 on
support 59. Stub tube 67, bearing against shoulder 68 of
’ shaft 19, is engaged by the inner race of inner bearing

61 to establish the forward position for stationary



an-opening in said support through which said pad is novable rearward of
sai d suppcrc where said pad is accessible for replacenent thereof; a
plurality of inlet ports at said face and di sposed offset radially from
said axis, conduit nmeans connecting each of said nmandrels to an individual

one of said inl said inlet ports being operatively p

that for part dﬁ%gﬁéﬁﬁ$evolutlon of said firss section each o?és%P et
ports comruni cates in suctession directly with each of said outlet ports
whereby working air that is applied to each ®f said valve stations at its
rear appears at said nmandrels. Typical ly, the face val ve apparat us

~conprising a continuously rotating plate section and a stationary section
with a plurality of stations each including a wear pad bi ased agai nst the

face of the plate sagé¢®ion ied COSHuICUBR §O asthm&aﬁelsltnéespwiﬁgemeen
o Comon ot af onary Ui e UGk, BoalRals 1. B8 P HeBathdr o BhtEldnlly
t hat can be nounted mm@mmrm rieadi efdshaify Mbheugadéstmibengbemyim 62
the other stations ¢o maintain the latter in its operative position of Fig.
5 2.
As seen in Fig. 3 five valve stations 71-
75 are mounted on common support 59 in a circular array
" about aperture 63 as a center. In principle, stations
71-75 have the same constructions, the differences
10 between them being dictated by the angular'extent of the
respective.stations 71-75. This angular extent is
measured along circle 76 that is coaxial with aperture
63.
Now referring more particularly to Figé.-z, 3,
15 8 and 10 for construction details of station 74 which
includes body 77 having arcuate mounting lips 78, 79
projecting radially inward and outward respectively at
the rear of body 77 and resting against the rear surface
81 of common support 59. Two bolts 82 extend through
20. clearance apertures in each of the lips 78, 79 and are
received by threaded apertures in support 5% to fixedly
secure station 74 to support 59. For the most part, body
77 is disposed within arcuate aperture 124 that extends
through support 5. Valve station 74 also includes pad
25 subassembly 84 that is mounted to body 77 at the rear
thereof by two adjusting screws 83, 83.
The most forward element comprising subassembly
84 is wear pad 86 (Fig. 10) that is secured to backing
member 87 by a plurality of screws 89 (Fig. 2). Thin
30 metal sheet 88, interposed between member 87 and pad 86,
.~ is positioned to retain the enlarged feet of pressure
pads 188 within recesses of backing member 87. An
individual pressure pad foot is mounted on each adjusting



-and wi t hout di snmounting the common support. The result is that it is not
necessary to di sconnect and reconnect hose connections feeding the other
stations and pressure settings for the other stations need not be reset.
Accordingly, the primary object of this invention is to provide an inproved
constructlongg&mEace val ve apparatus having a plurality opctgbiiosMe! Y
~fixed stations“ona fixed common support. Another object is to provide an
i mproved construction of this type |n\Mngﬂ1|nd|V|duaI stations may be
di snounted from and renmounted on the common support w thout disturbing
nmounting of the common support and wi thout disturbing any of the other
stations. still another object is to provide an inproved construction of
this type in which individual stations may be di snounted from and renount ed
to the common Sares/&523 the front end thereof, by a spherical

PCT/US96/ 08744 - 4sortididn \Mﬁlhﬂﬂtpéi‘nﬁ%n 2eh %otth%oveqwnfs'i';ghtﬂgeéiﬁﬁe

hoses feeding any_of those s ations t are not di snount ed e common
support. Yet euuﬂ?ﬁﬁ et &2 45 &grPWpPGVXthQEeh91d firmly
g against ax1a1 movement with respect thereto. The head of
5 each screw 89 is at the front thereof and is disposed

within an individual recess formed by the counterbored
portion of clearance aperture 189 in pad 86. Screws 89
extend through clearance apertures 189, .aligned with
apertures in sheet 88 and are received by threaded:

10 apertures in backing 87. Pad 86 is in the form of an
elongated loop'that defines elongated arcuate outlet port
134 which is centered on circle 76.

Axially extending short tubular element 91 is

. secured to backing 87, extending through an aperture

15 therein which is aligned with aperture 92 in plate 88.
The portion of tube 91 to the rear of backing 87 projects
into the front end of passage 93 that extends through
body 77 from front to rear thereof. O-ring 94 disposed -
in an annular recess in the outer surface of tube 91

20 engages the inner surface of passage 93 to provide a seal
between tube 91 and body 77. The rear end of through
passage 93 is provided with internal threads that receive
hollow externally threaded stub 96 that is engaged by
fitting 97 to one end of tube or hose 98 through which

25 suction is applied to outlet port 90 of station 74.

Body 77 is provided with an individual front to
rear passage 99 for each of the adjusting screws 83. The
front of passage 99 is provided with internal threads
that -are threadably engaged by screw 83. The rear

' 30 portion of passage 99 is unthreaded and is of slightly
larger diameter than the threaded front portion of
* passage 99. Locking tube 111 extends into passage 99 at

the rear thereof and threadably engages screw 83 at the



5 val ve apparatus adapted especially for high speed continuous notion
can decorators. BRI EF DESCRI PTI ON OF THE DRAW NGS These objects as well as
other objects of this invention shall beconme readily apparent after reading
the 10 foll owi ng description of the acconpanying drawi ngs in which:

Fig. 1is a s%ﬁhﬁgation‘of a hi gh speed continuous noti opcaRioélesr at or
that includes Tdce val ve apparatus constructed in accordance with teachings

of the 15 instant invention. Fig. 2.igpa-fragnentary cross-section
taken through the rotational axis of the mandrel wheel along line 2-2 of
Fig. 1 looking in the direction of arrows 2-2. 20 Fig. 3is a

rear elevation of the.face valve apparatus, looking in the direction of
arrows 3-3 of Fig. 2. Fig. 4 is a rear elevation of the rotating plate
section for the faE@rt/amvetmfat% theyqigay afh shpuldert ha2dwisbinon of

arrows 4-4 of Fig. pgssE 8599 5 tﬁlft@ﬂ@h@ ﬁrcﬁxu‘ reaﬂrr%&t %ﬁ%epfiipeéhtéasohaken

through th t d
i n Che di rect | ons BROVHIST clifoc HARH R, ST e o s jorked. adaipes o

rotation. To unlock screw 83, tube 111 is moved to the;
5 rear of shoulder 112, with hexagonal formation 113 at the
rear end of tube 111 being provided for thls purpose. An
Allen wrench is then inserted through the rear end of
tube 111 into complementary recess 85 (Fig. 6) at the
rear of screw 83 to rotate the latter and thereby move

10 foot 89 either forward or rearward, as required, to
properly seat ﬁad 86 on face 56.

_ As seen in Fig. 3, outlet ports. 131 through 135
of the respective valve stations 71 through 75 are all
centered with respect to circle 76. As seen in Fig. 4, a

15 plurality of inlet ports 120 extend through rotating
plate 55, there being an individual inlet port 120
connected by an individual conduit formation 119 to an
individual one of the mandrels. 20, one of which is shown
in Fig. 2. 1Inlet ports 120 extend forward from face 56

20 and are disposed on circle 129 that is of the same
diameter as circle 76 which extends through the centers
of outlet ports 131 through 135. Thus, for each
revolution of mandrel wheel 18 the individual inlet ports
120 of the continuously rotating valve section 55 will

25 overlap and thereby communicate in succession and
directly with outlet ports 131 through 135 to apply
working air pressures to that mandrel 20 whose axial
passage 101 is connected to an inlet port 120 while it is
overlapping one of the outlet ports 131-135.

30 . Each of the stations 72-75 is provided with two
adjusting screws 83, and the longest station 71 which is
provided with three adjusting screws 83 to assure that
all portions of the wear pad that defines outlet 131 is



30 Fig. 10 is a front elevation of a wear pad at one of the
stationary valve stations, looking in the direction of arrows 10-10 of Fig.
8. WD 96/ 40523 . . PCT/ US96/ 08744 -5-
DETAI LED DESCRI PTI ON OF THE DRAW NGS As may be desired to anplify the

“fol | owi ng deg%é%gyigp, di sclosures of the aforesaid U S. PapgpiSoeddRsss
3,766, 851, 5, ) 5 and 5,183, 145, as well as prior 5 art di scl osed

.therein, are incorporated herein by refergnce. Now referring to the

drawi ngs and nore particularly to Fig. 1 which illustrates continuous
notion cylindrical container, decorating apparatus of the type described in
the aforesaid U S. Pat. No. 5,183, 145. 10 Briefly, the
apparatus of Fig. 1 includes infeed conveyor chute 15 which receives
undecor at ed cans Beatescundformiy ageipatl sucface 56+ orNermalblyy thet

shown) and pl aces ifi@r BrampUat En§ ! 86818Hs082 PERLE 8rd r@hPifed ol csapbery
of aligned spaced arcuate. s tIO.n 1 13 .14 éFl : g%ﬁthat are fjxedly
secured to wheel1ka§hﬁhﬁ5ﬁgﬁ°ﬂﬁri}e 519eRenas B ﬂogﬁﬁ §9e?ﬁ+V%e§iﬁﬁ§
19. Horizontal spitheiresfor Mhnd;ethbe’?Smatliestpatatidn a2 requires. only two
5 mounting screws 82 while each intermediate size station
73 and 75 requires three mounting screws 82 and each of
the remaining stations 71 and 74, which are even larger
‘than station 75, requires four mounting screws 82. -
Similarly, the number of screws 89 that are regquired for
10 securing an individual wear pad 86 depends upon the size
thereof. '

In order to dismount station 74 from common
support 59 the four mounting screws 82 of station 74 are
removed. Then station 74 is moved slightly

15 counterclockwise with respect to Fig. 3 until subassembly
84 (elements 86, 87, 88) is aligned with arcuate aperture
124, and subassembly 84 and the axial portion of body 77
are withdrawn rearward through aperture 124. Before
withdrawing subassembly 84 through aperture 124, it may
20 be necessary to disengage fitting 97 from fitting 96.
This depends upon the stiffness of supply hose 98 that is
connected to station 74. _
' With a station 74, etc. dismounted from common
suppoft 59, screws 89 thereof are accessible for removal
25 to dismount and replace pad 86. While the latter is in
sliding engagement with face 56 of rbtating ring plate
55, essentially all wear takes place at pad 86 in that it
is not as hard as face 56. Typically, ring plate 55 is
constructed of a hardened ferrous material while pad 86
' 30 is constructed of hard synthetic material (i.e. plastics)
which is not nearly as hard as the material of ring plate

55.



I ndi vi dual mandrel /actuator subassenbly 40. As explained in detail in the
aforesaid U S. Patent No. 5,111,742, 20 there are a plurality of
subassenblies 40 nmounted to carrier wheel 18 along periphery 39 thereof,

t here bei ng equal angul ar spaci ng between adj acent subassenblies 40. In a

'short region extending cl ockwi se or dowmstream frominfeed c ,
each nmandrel 2WOP2640585 spaced 25 hori zontal ali gnment Wtﬁegn%ﬂ%ei dual
pocket 17, and undecorated cans 16 are nqved horizontally, bei ng
transferred fromeach cradle 17 to an individual mandrel 20. Suction
applied through axial passage 101 extending to the outboard or free end
[err]2 of mandrel 20 draws 30 container 16 to final seating position on
mandrel 20. Each mandrel 20 should bé | oaded properly with a can 16 by the
time mandrel 20 is in the prokbnshould nender appayenthtocethose ®kédhed dach

mandrel 20 contai nSgpe ¥ 9h4P¥ecuum (air pressure below ambient) is
PCT/ US96/ 08744 -6- a properly | oaded can 16.” In g manner known to the_art,
i f sensor 33 detect§PPﬁb§da?%B§Eﬁ¥%°3K7}559Hﬂ%9%$%590P"FQCHSPt§¢OSéPFy15 on

| oaded, then as thinaparéisuzoy abndnsdssifroadove ahbdept ibeagptoedtatg:
zone, mherelnsprlntgggtion 72 when sensor 33 detects that a can 16 has been
misloaded, vacuum is applied at station 73 to securely
hold can 16 on mandrel 20 during decoratiné of the
former, vacuum is also applied at station 74 to maintain
good seating of can 16 on mandrel 20 during the
10 application of an overvarnish coat, and finally, at
station 75 air pressure above ambient is applied to
unleoad fully decorated can 16 from mandrel 20.
While station 75 is illustrated herein as'being
fixedly secured to common support 59, it should now be
15 . apparent to those skilled in the art that mounting of a
station at the location of station 75 may permit limited
motion thereof within aperture 125 and along circle 76,
so that the unloading point for a decorated container 16
may be adjusted by an electronically controlled drive as
20 a function of the rotational speed for mandrel wheel 18
for the purpose described in the aforesaid U.S. Patent
No. 5,183, 145. Thus, in the following claims reference
to a valve station as being relatively stationary shall
include not only a rigid connection, as illustrated in
25 the drawings hereof, but also a connection that permits
limited adjustment of the valve station as a function of
the rotational speed for the mandrel wheel 18. Also,
references in the claims hereof to pressuriﬁed air shall
mean working air at a pressure substantially different
30 than ambient pressure whether that pressure constitutes a
vacuum or is substantially greater (higher) than ambient.
Although the present invention has been '
described in relation to particular embodiments thereof,



5 - bl anket segnents 21 normally engage cans 16 on mandrels 20, this

m sl oaded mandrel 20_.is noved to a "no-print" position. Wile nounted on
mandrel s 20, cans 16 are decorated by being brought into engagement with 10
continuously rotating image transfer mat or blanket 21 of the nulticol or
printing press degpaa%rng section indicated generally by ref qicansssensiper al
22. Thereafter o2 ile still mounted to mandrel s 20, each decorated can
16 i s coated wi th varnish or ot her proteectinde-~film 15 applied thereto
by engagenent with the periphery of applicator roll 23 in the overvarnish
unit indicated generally by reference nunmeral 24. Cans 16 with decorations
and protective coatings thereon are then transferred from mandrels 20 to

hol di ng el enents or 20 i ckup, devi ces §ons uc C not
shown), while the |EFP¥r°5P§rrﬁa§%ﬁ§+%n?| 4éf¢§é?ﬁﬁﬁ%;ﬁﬂ§ (gh %ugﬁég
wheel 27 in a prckuplﬂégbeqohecappdreatmbenthnsn\&kxik&ﬂLunttnalEHELtri; ls

infeed of cans 16 tg,peckels l‘tz.hegéfare JEhat the ﬁ?ﬁ@;@ﬁ%ﬁh&? Bt at es
about shaft 28 as a center ahd transt ggloh cans 16 carrredlﬂﬁhmheel

27 are-deposited on éEHEP@IF?thBYriBﬂtﬁPec%ﬁ FREP\RFIS hereidny, oy,

29b ext endi ngsfrom phathet ypgendé@uelaimyeyor 30. The latter carries cans
16 through an oven



30 | _ re the decorations and protective coating on these
cans “mIIF JI opposite ends of the transfer region closed |oop
y Bet ween sprockets

chain tS guinde relatively | arge sprockets 75, 76.

75, WD 96/ 40523 ' ; PCT/ US96/ 08744 - 7-
76, a plurali rockets 77 guide chain 30 in an arcuat t
enabl es pins é@ﬁ@k to track .the suction devices that holgcggﬁs 6 on

transfer wheel 27. In a manner known to.thg art, printing bl anket 21, 5
mandrel carrier 18, transfer wheel 27 and chain 30 are driven at speeds
t hat bear predeterm ned rel ationships. Typically, there is a conmmon main
drive notor (not shown) to which these driven el enents are connected
mechani cal ly. 10 ' Now referring nore particularly to Fig. 2
wherein face val velBAPESUCGIAIMEDR ISshown nounted at the rear end of

continuously rotating horizontal Ft vall¥eOBppR-atuERRfEehathge!l 18 is
nmount ed. Key 51 provides a rot tiqgal rive connection between shaft 19 and
wheel 15 18. Val ve app&® dtF&SEF ?@EnFﬁ?aFPﬁgCEBE%PBﬂuQEFQNRFi°n

stationary secti omiggatva aiaimtaerifsaandiinelgddhggaoptanar face
perpendicular to said main axis;
5 a relatively stationary second section rearward
of said face and confronting same; ) '
said second section including at least one
valve station, and a fixed support on which said at least
one valve station is mounted; '
10 a first valve station of said at least one
valve station including a replaceable pad adjacent said
face defining an outlet port in front of said fixed
support, fasteners removably securing said first valve
station to said fixed support and accessible from behind -
15 said support for operation to selectively secure and.
release mounting of said first valve station with said
fixed support, and an opening in said fixed support
through which said pad is movable rearward of said fixed
) support where said pad is accessible for replacement
20 thereof; )

a plurality of inlet ports at said face and
disposed offset radially from said axis, said inlet ports
being operatively positioned so that for part of each
revolution of said first section each of said inlet ports

25 communicates directly with said outlet port whereby
working air that is applied to said valve station at its
rear appears at said inlet ports.

2. Face valve apparatus as defined by clainm 1
in which the first valve station also includes adjusting
elements extending rearward from said'pad and operable .



anot her at the planar rear face-56—of—aring=shaped plate which constitutes

rotating section.55. The reduc nd portion of shaft 19
ext.ends through the 20 cent %mm EﬂH mron 55, and the latter is
fixedly secured to mandrel ate.continuously therewth.
Stationary sechkﬁgmﬂg3includes common support 59 that is fixgHpugesusd to
a stationary frame portion 25 of the.decorator seen in Fig. 1. _
Respective inner and outer bearings 61, 62, ;& sposed in central aperture 63
of support 59 and surrounding the rear of shaft 19, rotatably support the
latter relative to stationary section 60. Thin ring 64, secured to support
59 by a 30 - plurality of screws 66, retains inner bearing 61 on support
59. Stub tube 67, bearing against shoul der 68 of shaft 19, is engaged by

the inner race of i nfeembbehing $aid £ sedisuppenthed @djast eogagemerntoforce

stationary 50 96/ Y0bwéen said pad and said face.
PCT/ US96/ 08744 section 60. Stub tube 69 establishes the spaci ng between

i nner and outer bearings 61, 62. Retainer 70, threadably nounted to the
rear .of° shaft 19, engages oute3. bedage At apparatuz teedeflined by iclaim 2

operative position ofnRiBich the first valve station also includes a backing
behind said pad and pad fasteners to selectively secure
mounting and release of said pad with said backing, said .
5 pad fasteners being accessible for operation when said
' 'pad is rearward of said fixed support.

4. Face valve apparatus as defined by claim 3
in which said first valve station also includes a body.
behind said backing, said adjusting elements securing
said pad and said backing to said body, and said body

5 being extended into said opening when said first valve
station is operatively secured to said support.

5. Face valve apparatus as defined Sy claim 4
in which there is a conduit extending front to back
through said body, a stub tube communicating with said
outlet port, extending rearward from said backing into

5 . said conduit to form a telecopier connection therewith.

6. Face valve apparatus as defined by claim 5
in which there is a fitting on said body for connecting a
line that supplies working air to said conduit at its

rear end.

7. Face valve apparatus as defined by claim 4
- in which said body at its rear includes transverse lips
through which said fasteners extend to secure said first
Y valve station to said fixed support.



5 2. As seenin Fig. 3 five valve stations 71- 7 d on common
support 59 in a circular array about aperture 6 EI @t‘ m pr| nci pl e,
stations 71-75 have the same constructions, the bet ween

t hem bei ng dictated by the angul ar extent of the respectlve statlons 71-75.

‘This angul ar extent is neasured along circle 76 that .is coaxkgkaggéd%
aperture 63. Mﬂ%”ﬂﬁ%ﬁring nore particularly to Figs. 2, 3, “nd 10
for construction details of station 74 whigh Jjncludes body 77 having
arcuate nmounting lips 78, 79 projecting radially inward and outward
respectively at the rear of body 77 and resting against the rear surface 81
of common support 59. Two bolts 82 extend through 20. cl earance
apertures in each of the lips 78, 79 and are received by threaded apertures
in support 59 to fixedly seclre sfasﬁoﬁainet@pnnmﬁﬁna &9 defgined dynsdain 7

part, body 77 is dIﬁp%%hwfstahant@aﬁaaéﬁsapﬂﬁyr@ng'la&fe tdiq RS ¢gh
support 59. Valve station 74 also I ncl udes pad subassenbly 84t hat

is mounted to body &F7 1% FRET, 8UFERfBreof by tmo adjustlng screws 83, 83.
The nost forward el enment conprising subassenbly 84 is wear pad 86 (Fig. 10)

%2?; is secured to backing ngnber 84, by, fi8! ﬁﬂf&éﬁéﬁiﬁﬁﬁﬁﬁfid¥g (Fig. 2).

a first section mounted for continuous rotation
about a main axis and including a planar face
perpendicular to said main axis;

5 a relatively stationary second section rearward
of said face and confronting same;

said second section including a plurality of
valve stations, and a fixed common support on which said
valve stations are mounted;

10 each of said valve stations including a
replaceable pad adjacent said face defining an outlet
port in front of said support, fasteners femovably
securing said valve station to said support and
accessible from behind said supportfforvoperation to

15 selectively secure and release mounting of each of said
valve stations with said support without disturbing
mounting of any others of said valve stations and without
moving said support relative to said first section, and
an opening in said support through which said pad is

20 movable rearward of said support where said pad is
~accessible for replacement thereof;

a plurality of inlet ports at said face and
disposed offset radially from said axis, said inlet ports
being operatively positicned so that for part of each

25 revolution of said first section each of said inlet ports
communicates in succession directly with each of said
outlet ports whereby working air that is applied to each
of said valve stations at its rear appears at said inlet

ports.

“



-30 metal sheet 88, interposed between nenber 87 and 86, is
positioned to retain the enlarged feet of pressure pads 1H$'SV\$HEETnHA§‘B%Eﬁ€S
of backing nmenber 87. An individual pressure pad foot ig mounggp LAGE ¢

adj usting WO 96/ 40523
PCT/ US96/ 083\?1], ﬁa as25Crew 83, at the front end thereof, by 3 SRRSEbGR
connect.i on permts such foot to tilt slightly mnth respect to the

. axis of screw 83 yet he held firmy agai ggt-axial novenent with respect

t hereto. The head of 5 each screw 89 is at the front thereof and is

di spose dual recess fornmed by the counterbored portion of
cl ear anﬂmummumumam pad 86. Screws 89 extend through clearance
apertures 189, “alfgntd "with apertures in sheet 88 and are received by

t hreaded 10 apertures in backing 87. Pad 86 is in the formof an-

el ongated | oop that -definesiel orrgﬁeedraaw@u&tpgawthet a&oﬁbfiﬁéd""ﬁgcﬁlhim 9
centered on.circl 761AX'aaié short tubul ar el e

secured to bachnﬁ}%ﬁﬁ T gﬁ% Taadye, ehptions comprise; atyni ch

is al'igned with dpﬁnilnﬁpunzvaiwﬁzﬁhataansThe portion of tube 91 to the rear
of backing 87 projects
11. High speed equipment for handling and
applying decorations to bodies of cylindrical containers;
said engagement including: ' o
a wheel continuously rotating on a main axis, a
5 plurality of mandrels extending parallel to said main
axis and mounted on said wheel adjacent its periphery,
said mandrels carrying said bodies while decorations are
applied thereto; '

_ face valve apparatus including a first section

10 operatively mounted for continuous rotation about said
main axis in unison with said wheel and having a planar
face perpendicular to said main axis,

a relatively stationary second section rearward
of said face and confronting same;

15 said second section including a plurality of
valve stations, and a fixed common support on which saiad
valve stations are mounted;

each of said valve stations including a
replaceable pad adjacent said face defining an outlet

20 port in front of said support, fasteners removably
securing said valve station to said support and
accessible from behind said support for operation to
selectively secure and release mounting of each of saiad
valve stations with said support without disturbing -

25 mounting of any others of said valve stations and without
moving said support relative to said first section, and
an opening in said support through which said pad is

_—
This Sheet Has B

il



into the front end of passage 93 that extends through body 77 fromfront to
rear theref)lﬂmm"’g Emlposed in an annul ar recess in the outer surface
of tube 91118 ;| he i nner surface of passage 93 to provide a sea
bet ween tubé 91 ahd 'bo y 77. The rear end of t hr ough passage 93 is provided
Wth inter nal‘w &gj that receive hollow externally threadpgrpissnsa t hat
is engaged by Titting 97 to one end of tube or hose 98 through which 25
suction is applied to outlet port 90 of -sti#t i-on 74. Body 77 is provided
with an individual front to rear passage 99 for each of the adjusting
screws 83. The front of passage 99 is provided with internal threads that
are threadably engaged by screw 83. The rear 30 portion of passage 99

is unthreaded and is of .slightly_lLarger_ dianeter_ than the t.hreaded front
portion of passagemgg.ai’l}scEgﬁﬁwgﬁ%e"gﬁaﬂitsgﬁ%éq%t@’?a%fgég 36%,3 St he rear
thereof and threadabkpseabagefoscremlBEment kthereafy 96/ 40523 o
PCT/ US96/ 083444 - 10 - portiog bgﬁfﬁ{%} ﬁﬁhﬁgﬁ?&@wlﬂgr& %Jls%e"“atn@ n

passage 99. Wth the front "end on shoul L
adj usti ng screm,83d}§pp§§geafgggph§qdially from said axis, conduit means

connecting each of said mandrels to an individual one of
said inlet ports, said inlet ports being operatively
pbsitioned so that for part of each revolution of said

35 first section each of said inlet ports communicates in
succession directly with each of saiad outlét ports
whereby working air that is applied to each of said valve
stations at its rear appears at said mandrels.

_ 12. Equipment as defined in claim 11 wherein
said plurality of valve stations comprise at least four
valve stations.



S

rotation. To unlock screw 83, tube 111 is noved to the 5 rear of
shoul der 112, with hexagonal formation 113 at the rear end of tube 111
bei ng provided for this purpose. An Allen wench is. then inserted through
the rear end of tube 111 into conplenentary recess 85 (Fig. 6) at the rear
of screw 83 to rotate the latter and thereby nove 10 fpeayushélospdat her
forward or WOR6HBI2Y as required, to properly seat pad 86 on face 56. As
seen in Fig. 3, outlet ports 131 through 135 of the Trespective val ve

" stations 71 through 75 are all centered W6h _respect to circle 76. As seen

in Fig. 4, a 15 plurality of inlet ports} 12 xtend through rotating
pl ate 55, there being an individual inlet po 120, connected by an
i ndi vidual conduit formation 119 to an fraey ual pne of the mandrel s 20,
one of which is shown in Fig. 2. | et Lport 20. gxt end; rd fromface -
56 20 and are disposed on ci{rcl'® 123 that}i g/of e i ameter as
circle 76 which ext hrough Y he nterg of (out lfet 131 t hrough
135. Thus, for ea revol &} i on ofy\ man I e@l} 18Jth i vigual in
ports 120 of the Qontinuoudly rotWgiling ctJ 5 will 25 verl §ip
and thereby comuni A) e ' W th et_po 131
t hrough 135 tg“appl / - K § o4t Jmand/el 20 X | e
passage 101 i &y QONNGRBEIOHER AN EE-Dort 1208mK[ 1 e i L =7 _
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over | appi ng one of the outlet ports 131-135. - 30 Each of the
stations 72-75 is provided with two adjusting screws 83, and the | ongest
station 71 which is provided with three adjusting screws 83 to assure that
all portions of the wear pad that defines outlet 131 is WD 96/ 40523

PCT/ US96/ 08744 - 11 - seated uniformy agai nst surface 56. hﬁ&ﬂﬁ% 8.74;|he
number of nourYP Y% ews 82 that are required for each of thé statlons
71-75 depends upon the respective sizes thegmof. Thus, the snallest station

72 requires only two 5 ting screws 82 while each internediate size
station 73 and requires three nmounting rews B 82 and each of the
renalnlng statfoNs 71 - are | ar é?on 75,
requires four = f re 9 that
are required f an i viaual wear padr ends pon t he
si ze t.her eof . NN\ : upt listidtiden=% £  dp SUp ort he
f our nounti ngAs 2 of stafipn arle renov Then\ tati ¢n 74 i s moved
slightly 15 ‘ ' = Mint | | {subadsenbl y
. h 1 /3 L~
K -
JIN! N
1 }
4 A
+ A
1, 1
!I
NN
f' .
_ /g .£? 3
: O
| ] = &
P —
' 731 = 4
"2t
57 7. 29271168 =
Vi . . 2
r—aall s E R A = e
. J S 2
Z: z. /
4 . % V.74 o 6.
__—— _ 64l |#3 81
—_— = —— = [
= T LER
) ZE—+|734 g
- =2 ---\f
== £2
- poui 58 .
F16.2 IV ol
: 4
: 607 Ngy 3

SUBSTITUTE SHEET (RULE 26)



84 (el ements 86, 87, 88) is aligned with arcuate aperture 124, and
subassenbly 84 and the axial portion of body 77 are w t hdrawn rearward

t hrough aperture 124. Before w thdraw ng subassenbly .84 through aperture
1%4, it may 20 be necessary to disengage fitting 97 fromfitting 96.

Thi s depends u tiffness of supply hose 98 that is con

station 74. vaﬁagbgﬁﬁfion 74, etc. disnmounted from common suggﬁ&ﬁg%&%”
sgrews 89 thereof are accessible for renoval 25 to di snount and frepl ace
pad 86. Wile the latter is in sliding engaddfent with face 56 of rotating
ring plate 55, essentially all wear takes place at pad 86 in that it is not
as hard as face 56. Typically, ring plate 55 is constructed of a hardened
ferrous material while pad 86 30 is constructed of hard synthetic
material (i.e. plastics) which is not nearly as hard as the material of
ring plate 55. pg 9@4%23 : 50

PCT/ S96/ 08744 - 12 -II sRaul d now be appatre o~thQse skilleiﬂﬁﬁ'the art

t hat vacuum (air pressure bel ow gwbient) is—{ipLLed at stqtion 1 for
| oadi ng’' undecorated cans 16 o

SUBSTITUTE SHEET (RULE 26)



mandrel s 20, air pressure above anbient is applied at 5 station 72 when
sensor 33 detects that a can 16 has been m sl oaded, vacuumis applied at
station 73 to securely hold can 16 on nmandrel 20 during decorating of the
former, vacuumis also applied at station 74 to maintain good seating

of .can 16 o &4 20 during the 10 application of apceXRbi@d Sh
coat, and fi , at station 75 air pressure above anbient is applied to
.unload fully decorated can 16 fron1nandreh gO. Wiile station 75 1§
illustrated herein as being fixedly secureé to common support 59, it should
now be 15 apparent to those skilled in the art that nounting of a
station at the location of station 75 may pernmit |inited notion thereof

Wi thin aperture 13?-@@3 a} ong circre.76 hat the unl oading point for a

decorated contain be adj ust#ed by an el ectwqpical ly. &bntroll ed
drive as 20 a function of tpe€ rotationgg-speed fo
the purpose described in the aforesa® U. S.” Pat eM®\o

the follow ng clains referep tgra valwve QN as
stati'onary shall include nét 3§§§ a1 gi.d connect™s strated in 25
t he draw ngs hereof, but ghnection that pernt d adj ust nent

of the valve station as fuyfictifdn of the rotational syReed,for\the nmandrel
’;ﬂ e clains hereof to presfur@ed\a i%%bl

wheel 18. Al so, refereng
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mean working air at a pressure substantially different 30 t han anbi ent
pressure whether that pressure constitutes a vacuumor is substantially
greater (higher) than anbient. Al though the present invention has been
described in relation to particul ar enbodi ments thereof, WO 96/ 40523
PCT/ US96/ 08744 - 13- many ot her variations and nDdIflcatlon?SﬁEg%ﬁkQ&r uses
Wl becone dﬁﬂaﬁgﬁ?3to those skilled in the art IS pre

therefore, that the present invention be limted not by the specific

di scl osure herein, but only 5 " by the apmended cl ai ns. WO 96/ 40523
PCT/ US96/ 08744 -14- WHAT IS CLAIMED | S: 1. Face val ve appar at us

I ncluding: a first section nounted for continuous rotation about a main
axis and including a planar face perpendicular to said main axis;

FIG. 5
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5 a relatively stationary second section rearward of said
" face and confronting sane; said second section including at | east one val ve
station, and a fixed support on which said at |east one valve station is

* mount ed; 10 a first valve station of said at |east one val ve
station including a replaceable pad adjacent said face defcwiusgse#Mdout | et
port in froWe9 id fixed support, fasteners renovably securing said
first valve station to said fixed supporﬁﬂand accessi bl e from behind 15
sai d support for operation to select] ecurs d el ease nmountin
said first valve station with said fixe o\, n ope!f'gcs '%ald
fi xed support through which sa;g- ' e ar rd of
support where said pad is acce bl e f r Ia MeRy t hereof; a
plurality of inlet ports atTya/d fac¢ an | Sposed O radially from
said axis, said inlet tstdei ng opg¢ratively positionéd o that for part .
of €ach revolutlon of td Y a G\ 2] b orts 25
communi cates directly wth—f e ki br that is
applied to said valve statip : : ; =gyrrtet ports. 2.
Face val ve apparatqﬁ S def ded Irai [ [ ffrst valve station
al so i ncludes adjus / =
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elenent s ext endi ng rearward from sai d pad and operabl e W96/ 40523

PCT/ US96/ 08744 - 15 - from behind said fixed support to adjus e
force 5 bet ween said pad and said face. 3. Face val ve a ALK -&TSE§ET
defined by claim2 in which the first valve station al so includas a backing
behi nd said pad and pad fasteners to selectively. secure nount|np @ﬁgsEP‘w98

release of said pad with said backing? said 5 pad fastenef s} bei ng
accessi bl e for operation when said pad is rearward of said fiket—support-
4. = Face val ve apparatus as defined by claim3 in which said|first valve

station al so includes a body behind said backing, said adj usting elenments

securing said pad QngeﬁéuéioQQCEb %Q SEHH%be@¥neénQ s&i gk Rdy Svife being
extended into said openi ng First valve station is operatlvely
secured to sai &% §H§5p‘6? th°555 #&cé FRFVES afPafatis2 st SR Y hed “6¥claim 4 in

whi ch there ispadcppduds adsbendcagsarpnto tdedaatk ahdroergdnrssdtd naagdy, a stub
tube communi caiingoi 1fy SadagHbbaLs pgéeweet%tt%@dwge; egiyah, from sai d

backing into 5 condu orm a elecopler connection therew th.
s‘.atlons .

SUMMARY OF THE INVENTION

In accordance with a first aspect of the

present invention, there is provided
face valve apparatus including:

a first section mounted for continuous rotation
about a main axis and including a planar face

perpendicular to said main axis;

a relatively stationary second section rearward
of said face and confronting same;

said second section including at least one
valve station, and a fixed support on which said at least
one valve station is mounted; _

a first valve station of said at least one
valve station including a replaceable pad adjacent said
face defining an outlet port in front of said fixed
support, fasteners removably securing said first valve
station to said fixed support and accessible from behind
said support for operation to selectively secure and
release mounting of said first valve station with said
fixed support, and an opening in said fixed support
through which said pad is movable rearward of said fixed
support where said pad is accessible for replacenent
thereof; - ' '

a plurality of inlet ports at said face and
disposed offset radially from said axis, said inlet ports
being operatively positioned so that for part of each
revolution of said first section each of said inlet ports
communicates directly with said outlet port whereby
working air that is applied to said valve station at its
rear appears at said inlet ports.



‘6. Face valve apparatus as defined by claim5 in which there is a fitting

on said body for .connecting a line that supplies working air|g

conduit at its rear end. 7. Face val ve apparatus as defin é&gﬁiifgﬂﬁWﬁSHEET
whi ch said body at its rear includes transverse |ips through which said
fasteners extend to secure said first valve station to said fixeg-zss@pggge
WD 96/ 40523 : PCT/ US96/ 08444 - - 16 -

Face val ve apparatus as defined by claim?7 in mhich said transverse tTps
engage said fixed support at its rear sgﬁhace : Face vallye_appar at us
including: a first section nounted for” t7 nuous rotation about a nmain
axis and including a planar face perpendicular to said nain axis; 5

a relatively stationary second section rearward of said face and

confronting sane; said secondasestasicknbleli 20s8cohd BbpbYtobevabe

i on n fix r n i ch i.d, val v i on r
ﬁ;ﬁ;tgd?’ and a ré§LH¥)1nve§%ugN)ttﬁéréMkétpfg%fh éi e stations are

face valve apparatus ihcludinq:

a first section mounted for continuous rotation
about a main axis and including a planar face
perpendicular to said main axis;

a relatively stationary second section rearward
of said face and confronting same;

said second section including a plurality of
valve stations, and a fixed common support on which said
valve stations are mounted; _

each of said valve stations including a
replaceable pad adjacent said face defining an outlet

~port in front of said support, fasteners removably
securing said valve station to said suppbrt and
accessible from behind said support for operation to
selectively secure and release mounting of each of said
valve stations with said support without disturbing
mounting of any others of said valve stations and without
nmoving said support relative to said first section, and
an opening in said support through which said pad is
movable rearward of séid support where said pad is
accessible for replacement thereof;

a plurality of inlet ports at said face and
diséosed offset radially from said axis, said inlet ports
teing operat;vely pos1tzoned so that for part of each
revolution of said first section each of said inlet ports
cennunicates in succession directly with each of said
cutlet ports whereby working air that is applied to each
of said valve stations at its rear aprears at said inlet

ports.




10 : each of said valve stations including a repl ac iﬁﬁﬁﬁﬁhﬁ,rkv
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-adj acent said face defining an outlet port in front of said suppor

fasteners renovably securing said val ve station to said support land
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accessi bl e from behind said support for-operation to 15 sel gct

secure and rel ease nounting ofRe@€Rogfaggrdvibhve tREFH oRSPEF £ hofE i
support wit houthdi presbntig imvemnttiing 0ft haie qrshprravgfieaal d val ve statlons

and wi t hout m)V| ng said supp(plrltgl.{ egp%tevaqg%M Ekrﬁgngfgqé%a and—am
T wh | d pad nmovabl e rearward

openlng in said REggort t hr ou: ch

of “sai d suppor £PRAEFRT SBFCPTRL IS J@c?ggr%ﬁ é"-f Gb’lﬁéﬁFéE%?'re‘Fﬂ“"taHeFESf a
plurality of i|shéd pgnipmentsairtlfwdegand di sposed offset radially from
said axis, said.inlet p@r'ﬁ%daﬁjg}gl Pt d M )fOQO%IeTCIOQ%q_q él?l{[eé g part

of each-25 cLeyahytikan @ éfgsat WA et ports
conmuni cat es '@nEHg‘éﬁéﬁltO'{ng H%Catq' Wb o gff&i ports wher eby

wor ki ng air that
appears at said inlet p@r fiae coﬁmuo_ﬁfly F&E%t’rféﬁ R RoFadst %1% adef i ned

by claim9 plurality of mandrels extending parallel to said main
axis and mounted on said wheel adjacent its periphery,
said mandrels carrying said bodies while decorations are

applied thereto by said decorating section;
face valve apparatus including a first section

cperatively mounted for continuous rotation about said
main axis in unison with said wheel and having a planar

face perpendicular to said main axis,
: a relatively stationary second secticn rearward

of said face and confronting sanme;
said second section including a plurality of
valve stations, and a fixed ccmmon support on which said

valve stations are mounted,
each of said valve stations including a

replaceable pad adjacent said face defining an outlet.
gert in front of said support, fasteners removably
securing said valve station to said support and
accessible from behind said support for operation to
selectively secure and release nounting of each of said
valve stations with said suppert without disturbing
mounting of any others of said valve stations and without
mcving said support relative to said first section, and
an opening in said support thrcugh which said pad is
rovable rearward of said supgert where said péd is
accessible for replacement thereof;

a plurality of inlet perts at said face and
dispcsed offset radially from said axis, conduit means
connecting each of said mandrals to an individual one of
said inlet ports, said inlet ports being operatively
nositioned so that for part of each revolution of said

rst sectlon each of said inlet ports communicates 1n'
. Succession directly with each of said outlet. ports
whereby werking air that is arplied to each of said valve

stations at its rear appears at said mandrels.
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‘wherein said plurality of valve stations conprise at |east fqur valve
stations. 11. High speed equi pnent for handling and applying PEAQENg@ﬁngEET
bodi es of cylindrical containers, said equipnent including: a geeeratrag—
section for decorating bodies of cylindrical containers as they npye 'ﬁ
operative engagenent with said decorating section; a wheel cqnti n@n&ﬁsﬁ 1998
rotating on a main axis, a plurality o}gnandrels extending pdrallel to said

mai n axi s and nounted on said wheel cent its periphery, daid nandrels
l‘f\. I‘l

carrying said bodies while decorations are applied thereto by—sa+d

decorating sect.ion; face val ve apparatus incl udi 9 §C%i%gt $RE! EOL
operatlvely mount ed for continuous, rotation abou in axis in unison

with said wheelV33X8 2ERATRGUS FPARRISIEE FRPpaRBrRIdYaratdtiaddPhite axis, a
relatively statseonisy sgrandtsetdrary rseatiendwdth saipgd vraqd tandt confronti ng

sane: - sai d_secqudeeact gLyl BELYdhG, 3 DAUEALLE Yy Ol P18 SLR LAPS. and

fi xed conmon suppor ve stations are nt éd each of said
val ve stations fr’-ﬁél%w%’@ R1PER| SREEIATe PadCamF BrusReds §od aFake defi ning an
outlet port inrheonitsdfe yabUasemnnt tof tAst RE&F SpdOVaRliY is

achieved by mounting the plurality of stations on a
common stationary support in such a way that each station
is an assembly that can be mounted and dismounted
individually without disturbing any of the other stations
and without dismounting the common support. ‘The result
'is that it is not necessary to disconnect and reconnect
hosa connectlons feedlng the other stations and pressure
settings for the other stations need not be reset.

Accordingly, the primary object of this
invention is to provide an improved construction for face
valve apparatus having a plurality of relatively fixed
stations on a fixed common support.

 Another object is to provide an improved
construction of this type in which individual stations
may be dismounted from and remounted on the common
support without disturbing mounting of the common support
-and without disturbing any of the other stations.

Still another object is to provide an improved
construction of this type in which individual stations
may be dismounted fron arid remounted to the common



'securlng said valve station to said support, and accessible fron1beh|nd sald
support for ctively seécure and rel ease I 1 —0f
sai d val ve lﬂlmmu mmmgﬂlle support wi thout disturbing m’lmhﬁ\i Eﬁ’}&
others of sai"d Yal e %té&ti dns and W thout noving said sugpqrt relative tq
said first section, and an opening in said support through %ggsgphg%gac
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movabl e rearward of said support where said pad is accesdi bre—+o
repl acenent thereof; 30 - a plurality of inlet] ports at said

face and di sposed offset radially fromsaid axis, conduit neans connectri ng

each of said mandrels tqpan kpdiviLual agggrgéu§a%§1déyf#edPEQtél aSgigd inlet

ports being operatiyvely positioned so art of eachrevol utlon of -
said 35 fir9pesein .seﬁdea&Hra%l%qu VAk¥e 5’6@*&%%%@%5@@. n
successi on dir ggidy sdurhvaacd setasiyrk.outl et ports whereby working air that
is applied to each of said valve stations at its rear appears at said
mandrels. 12. Equi prent as defined in claim1ll wherein said plurality of
val ve stations conpriseldt |Bbgh snaed equipment for handling and

applying decorations to bodies of cylindrical containers,
said equlpment 1nc1ud1ng
a decorating sectlon for decorating bodies of

cyllndrlcal containers as they move in operatlve
engagement with said decorating section;

a wheel continuously rotating - on a main axis, a
plurality of mandrels extending parallel to said main
axis and nounted on said wheel adjacent its periphery,
said mandrels carrying said bodies while decorations are
applied thereto by said decorating section;

face valve apparatus including a first section
dperatively nmounted for continuous rotation about said
main axis in unison with said wheel and having a planar
face perpendicular to said main axis,

a relatively stationary second section rearward
of said face and confronting same;

' said second section including a plurality of
valve stations, and a fixed common supbcrt on which said
-valve stations are mounted; '

each of said valve stations 1nclud1ng a
replaceable pad adjacent said face defining an outlet
port in front of said support, fasteners removably
securing said valve station to said support and
acceésible from behind said support for operation to
selectively secure and release mounting of each of said
valve stations with said support without disturbing
mounting of any others of said valve stations and without
moving said support relative to said first section, and

'an opening in said support through which said pad is
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(57) Abstract

Face valve apparatus (50) having a plurality of valve stations each
of which includes a replaceable pad (86) that is behind and in contact
with a planar face (56) of a continuously moving valve section having
a plurality of inlet ports (120) in 2 circular array about a rotation axis
for the movable valve section. Each of the valve stations are removably
mounted to a fixed support (59) by a plurality of fasteners (82) that
are accessible for operation from behind the support (59). Each pad
(86) defines an outlet port disposed in front of said support (59) and
operatively positioned so that for part of each revojution of the movable
valve section, cach of the inlet ports (120) communicates directly with
the outlet port, When operation of certain of the fasteners (82) relcases
a selected valve station from the fixed support (59), the selected valve
station is removable from the support (59) through an opening therein so
that the pad (86) is rearward of the support, where such pad is accessible
for replacement without disturbing mounting of any of the other valve
stations to the fixed support (59).




