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BACKGROUND OF THE INVENTION

This invention relates generally to the field of automotive wheel
finishing, and more particularly to a machine, and fixture for surfacing,
deburring, radiusing, descaling, polishing, abrading, or otherwise preparing

20 automotive wheels for the application of many types of coating, plating,
painting, and also to create a variety of final polishes or “finishes” for
automotive wheels.

Machines for finishing small work pieces in a rotational barrel
configuration are well known; however, a machine with the necessary

25  fixturing and process for finishing automotive wheels through accelerated
positive gravity induced burnishing is completely unknown in the automotive
wheel manufacturing and finishing industries. In fact, manufacturers of
automotive wheels currently use no type of a rotational barrel configuration
technology to achieve the necessary pre-finishing preparation or to apply a

30 variety of final “finishes” to automotive wheels. Finishing of large work pieces
such as wheels requires a machine and fixturing system for holding the

wheels to permit the wheels to receive high energy impacts from slurry
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wheel in undesirable ways. Further, there does not exist a neans for
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The deficiency of the prior technology is that there has existed no
means or method for securing large work pieces such as automotive wheels
in the proper position in a rotational barrel configuration machine to achieve
an effective result. Further, no large barrels existed to hold automotive
20  wheels and perform at high rotational speeds to achieve the desired results.
Consequently, no machines utilizing a rotational barrel configuration have
ever been developed with barrels of sufficient size to contain automotive
wheels due, in part, to the lack of mechanisms for fixturing the wheels
properly. Another problem solved by the instant invention when utilizing the
25 large barrel sizes required to hold automotive wheels is a means for
reducing the extreme heat and consequent pressure build-up inside the
barrel which would result in unavoidable leakage detrimental to the process.
Such means are integrated into the barrels and permit the entry of coolants
to the system during rotation.
30 A further advantage of the presently disclosed system is the quick and
simple loading and unloading of cartridges that may be inserted into barrel
containers from the end of the rotating turrets. By end loading the cartridges



30 A further advantage of the presently disclosed systemis the quick and
sinpl e | oading and unl oadi ng of cartridges that may be inserted into barrel
cont ai nerwdf@masi2ke end of the rotating turrets. By end | cadivsy2simss
cartridges WO 03/045628 PCT/ US02/ 37788 3 through openings in the turret,
insertion of wheels for finishing and rénovable of wheels is facilitat ed.
BRI EF SUMVARY OF THE | NVENTI ON 5 The primary Obj ect of the inventionis to

Bt omot i ve. vaagre ongtifes ftng TRAGY Bfeifol WP 1t sPleplchdoly 0

ef ficient sysfeheélois fdcmaadedlg and unl oading cartridges into a rotating
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15  through the pre-finishing or final finishing process to be prepared or finished

throughout. The front, the back, the top, the bottom, the sides, inside
crevasses, inside holes are radiused and polished creating a pre-finish or
finish and otherwise eliminating sharp edges everywhere.
Another object of the invention is to provide a method for reduced
20 time in pre-finishing or finishing automotive wheels.

Another object of the invention is to provide fixturing methods for
automotive wheels which make utilization of the invention and related
technology possible.

Another object of the invention is to provide a sytem to introduce a

25 circulating coolant into the barrel while in motion to alleviate the extreme heat
and consequent pressure build-up inside the barrel which would necessarily
result from the G forces and friction generated to pre-finish or finish an object
the size of an automotive wheel.

Another object of the invention is to provide a system for loading and

30 unloading cartridges into a rotatable turret through openings in the turret to

facilitate rapid re-loading of automotive wheels for finishing.



the size of an autonotive wheel. Another object of the invention is to
provide a systemfor |oading and 30 unloading cartridges into a rotatable
turret thwouggro4dqaeni ngs in the turret to facilitate rapi darudooadisag of
aut onotive wheels for finishing. WO 03/045628 PCT/ US02/ 37788 4 O her

obj ects and advant ages of the present ifivention will become apparent from
the foll owi ng descriptions, taken in connection with the acconpanying
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part of this specification and include exenpl ary e Inments to the

i nvention, wWWeBlISnay be enmbodied in various forns. It is to be understood

that in sone inst i ks i ; he shown
exaggerated or e_nliagc% gﬁj\éﬁ %é ?/ié@iaﬁﬁ?m%f Efeaflﬁlfreca%@g?&gﬁ] \aéﬁglbﬁlglgc')@%gﬁ’i nventi on.
O her obj ect hesis dismesada@aching forfinishing aytpanotive wheemhakiegfeol | owi ng 25

descri ptionsob@kmnyi, %%Wl!‘rﬁﬁt&io?Ba%ltJég%Qﬁ\a?%Fe%B%%Yéd“&m AW 3PSy Wherei n,
15  capable of selective rotation independent of the turret; a plurality of cartridges :
capable of receiving media and of being stably held inside barrel cages; and
a fixture in the cartridges that holds automotive wheels in the cartridges for
reception of the media.
The drawings constitute a part of this specification and include
20 exemplary embodiments to the invention, which may be embodied in various
forms. It is to be understood that in some instances various aspects of the
invention may be shown exaggerated or enlarged to facilitate an
understanding of the invention.
Other objects and advantages will become apparent from the following
25  descriptions, taken in connection with the accompanying drawings, wherein,
by way of illustration and example, an embodiment of the present invention is
disclosed.

BRIEF DESCRIPTION OF THE SEVERAL DRAWINGS

30 The drawings constitute a part of this specification and include
exemplary embodiments to the invention, which may be embodied in various

forms. Itis to be understood that in some instances various aspects of the



by way of illustration and exanple, an enbodi nent of the present invention
is disclosed. BRI EF DESCRI PTI ON OF THE SEVERAL DRAW NGS 30 The draw ngs
constit utwoen3mpasd2sof this specification and include exemH@rysoestmssi nent s
to the invention, which my be enbodied in various forns. It is to be
understood that in sone instances variolis aspects of the WO 03/ 045628

PCT/ US02/ 37788 5 invention may be shown exaggerated or enlarged to
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cont ai ner nountedtonir éftthé @lventiorfi gure 2 is a perspective expl oded vi ew of
the cartridge and_barrel for |oading autonotiye eel]s in the harrel.
Floure 5 15 a bl oFIBUrE Hip ¢ RarpedRentry Bhbedmantin Shaena il dhe et hod
for fini shi ngepsratyeylinddiciiteriamer Mdinte dn bIurdetper spective view of the

| ower portion of g cartridge with 10 nounting plates for the wheels.

Figure 5 Ps a per E|oWEg #i%2 P@RP@W%%'%’S?M@M@@RWOPH“%%nQ:IE@'Fﬁ'(S‘Pﬁ ng

supports on {QRidPARbMRaVE WABel8fn thBdaeeel s. Figure 6 is a perspective view
of the mating upper cushioning supports for use in a cartridge. 15 Figure

7 is a perspecti vEigUredios btqegﬂ@\mc aihohHieropsrations thalrqompiige tie th  wheel s
mount ed on CH%?ﬁéH‘%d?@in%HPﬁoiLﬁoﬁn@t%,vméé%d in place by tie straps over the
S

top of the wheels. A'so shown in Figure 7A is a alternative support that -
may be pl aced undEiguis 4 s/ pertshectiveaeaves of ioe lewertastiemefa)eariitigeiwitht he

cont ai ner, Lo f ective view of the wheel saddle assenbly
for stabllg éﬂ)g@gg#gﬁat@%; 'E(lﬂee\p@iezsgnbl y in the cartridge. Also shown in ’
Figures 8A and 8Bigarees jrea pprspedtive Waveakthefcatttidgelpjile sothdshiaviey porti ons of

the wheel Sag%ﬁortsagﬁmb\x/er portion of the wheels.
Figure 6 is a perspective view of the mating upper cushioning supports
for use in a cartridge.

15 Figure 7 is a perspective view of the bottom half of the cartridge with
wheels mounted on cushioning supports and fixed in place by tie straps over
the top of the wheels. Also shown in Figure 7A is a alternative support that
may be placed under or over the wheels for stable engagement in the
container.

20 Figure 8 is a perspective view of the wheel saddle assembly for stable
engagement of the assembly in the cartridge. Also shown in Figures 8A and
8B are perspective views of the upper and lower portions of the wheel saddle
assembly.

Figure 9 is a perspective view of a cartridge loaded with wheels

25  secured by the wheel saddle assemblies.

Figure 10 is a perspective view of a cartridge with the top lid closed.

Figure 11 is a side view of the invention showing a plurality of
generally cylindrical barrels cages mounted on a turret and a conveyor
system for loading and unloading previously described cartridges into said

30 barrel cages.

Figure 12 is a perspective view of the invention showing a plurality of

generally cylindrical barrel cages mounted on a turret and a conveyor system



Figure 9 is a perspective view of a cartridge |oaded wth wheels 25
secured by the wheel saddle assenblies. Figure 10 is a perspective view of
a cartri do® osioubs28he top |id closed. Figure 11 is a side ndTevsoofB718ke
invention showing a plurality of generally cylindrical barrels cages
mounted on a turret and a conveyor sys®em for |oading and unl oadi ng
previously described cartridges into said 30 barrel cages. Figure 12 is a
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the pref err edagndgdiinoriatd BacelRbgyd.ded 10 herein. It is to be understood,
however, that t.he present invention may be enbodied in various forns.
Various aspects of the invention may be inverted, or changed in reference
to specific peikiSiBRScRsLNEE Ald PREPARAED EoMiniNTs OF part conposition.
Therefore, specific detalls disclosed herein are not to be interpreted as
limting, but ratRefailad daswipdipas pidhe prrfegedpibosiftrrs ate AOVidedr esent at i ve
basi s forot eaeRiM YIS Bekinderstobd HoWRVAY, thdt e FRIsEMt ihiiéhtidh&%f/Be | NVenti on
invirtually any appropriately detailed syste structure or “manner.
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pr esent

15 representative basis for teaching one skilled in the art to employ the present
invention in virtually any appropriately detailed system, structure or manner.
Detailed descriptions of the preferred embodiment are provided
herein. It is to be understood, however, that the present invention may be
embodied in various forms. Therefore, specific details disclosed herein are
20 not to be interpreted as limiting, but rather as a basis for the claims and as a
representative basis for teaching one skilled in the art to employ the present
invention in virtually any appropriately detailed system, structure or manner.
Turning first to Figure 1, there is shown a perspective view of a
preferred embodiment of the invention. Turrets 10 and 12 are mounted on
25  shafts and driven by motors, not shown, that turn the turrets at high rates of
rotational speed. Journaled and mounted on the turrets are a plurality of
generally cylindrical barrels 14 which rotate at high speeds and may be
operable by additional motors independently of the rotation of the turrets.
The barrels may have a variety of internal configurations including
30 hexagonal, octagonal and other shapes to create sufficient agitation of
material within during rotation. Mounted within each barrel are workpieces,

shown here as relatively large automotive wheels 18. Wheels 18 are



invention in virtually any appropriately detailed system structure or

manner. Turning first to Figure 1, there is shown a perspective view of a
pr ef er r edwenisodsarent of the invention. Turrets 10 and 12 aa/vssantmss on 25
shafts and driven by notors, not shown, that turn the turrets at high rates
of rotational speed. Journal ed and nouhted on the turrets are a plurality
of generally cyl i ndri cal barrels 14 which rotate at high speeds and may be

oper abl e by addi tors d dent f the rotation of the turrets.
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barrels and are I n place hrough fixture means, further described
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axis of the barreUpaﬁaE%&.bhbgfa%ﬂaeto me\f@aa@tnfheosarmréi.roaat@haeﬁeawe wheel s.
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be separatel y powered by ad not homn e process for
finishing thehmﬂmels is generally described below. \eels 18 are fixtured
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34 affixed tabidsweansdiaolateheriothse milasls Ak adubddd tiae barrels. The
barrels are sealed to prevent any leakage. As more fully shown in figure 2,
the barrels are composed of a cylindrical tube 30 having two ends with
sealed caps 32 and 34 affixed to the ends of the tube. Caps 32 and 34 are
affixed to the tube 30 by a plurality of fasteners 36 to completely seal and
20 close the end of the tube. Caps 32 and 34 have shafts 38 protruding outward
along the longitudinal axis to permit mounting of the barrel on the turrets.
The tube 30 has displaced within it a cartridge 40 that is affixed with a
plurality of separator panels 42. The workpieces may be placed between the
separator panels 42 to mount the workpieces and prevent lateral movement
25  of the workpieces during rotation. Alternatively, the work pieces such as
wheels may be mounted on a shaft going through the wheels or fixed in place
through support cushions more fully shown in Figures 4, 5, 6 and 7.
Cartridge 40 has end caps 44 and 46 that are affixed to the cartridge.
Cartridge 40 has additional panels 48 and 50 that close the support structure
30 before placement within the barrel. After cartridge 40 is closed with panels
48 and 50 are placed in the tube 30, door 54 may be latched with latches 56



affixed to the tube 30 by a plurality of fasteners 36 to conpletely seal
and 20 close the end of the tube. Caps 32 and 34 have shafts 38 protruding
outward woorsg4sd2e | ongi tudi nal axis to permt nounting ofpdimesobarisel on
the turrets. The tube 30 has displaced within it a cartridge 40 that is
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t he rot atison Asreatespredsurdbulie ap, sensprseraaydetebiivheh liguids sinaod bemay det ect
}Ningﬂi ljlsq:“Sd;gﬁﬁhq%g{lfzg%gg%ﬁfe%éggsg%?gntn%%ci}'lg ?ho%%anﬂﬁid‘é?é ac':tWaEeodd gr% I?cﬂué hose
is pumped through the hole 39 into the barrel. Alternatively, the means for
introducing liquid may be set to continuously introduce or intermittently
introduce liquid over a time period that maintains the temperature or pressure
20 atdesired levels. The means for pumping liquids may be any conventional
mechanism and are well known in the art. By permitting introduction of liquid
during the rotational phase, the high pressure associated with this system
may be alleviated. Alternatively, an external water spray or other liquid may
be applied to the outside of the system to reduce heating on the barrels, or
25 the cartridges and cages depicted in Figures 11, 12 and 13.
Turning now to figure 3, there is shown the overall process for
finishing automotive wheels. The first step in the process is a cutting
process. Figure 3 shows, among other things, the steps involved in the
cutting process. Wheels are mounted in the barrel at step 60. Media and
30 wateris introduced at step 62 to the barrel. Any desired media or liquid may
be introduced into the barrel depending on the desired finishing outcome.

The barrel is locked and sealed at step 64 and prepared for high rotational



I's punped through the hole 39 into the barrel. Alternatively, the neans for
i ntroducing liquid my be set to continuously introduce or intermttently

i nt roducewa a@puusb2ever a tine period that maintains the temgaretoBessr
pressure 20 at desired | evels. The neans for punping |liquids may be any
conventional mechanismand are well knbwn in the art. By permtting

I ntroduction of liquid during the rotational phase, the high pressure

associated with this system nm e alleyiated., Alternatively, an external
wat er spray 8SPeEStEnelng HEISPREG 'Vag%d 5\651%\{%8 “t‘%twﬁ‘ethﬁg?g?'&é‘pot% the systemto
reduce heati §gocdfs dff@p%ﬁrﬁaﬂ_e@,mtbmrbtb@ioﬁgpbrmdﬁ@@aaﬁépeag&e;de@i cted in
Figures 11, 12 and 13. Turning now to figure 3, there is shown the overall
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for high rot eoinpieied sisteR 684 Seperatg T UBe Bpeed 8frotationjeénpseaseleturret s are

activated by .nol gL s Sl fiﬁigﬁiﬂg b@ggggﬁ“@{%ﬁ r%@uce%?eﬁsdlﬁg%})eécﬂ)gf oxi mately 75

to 500 rotatrons per mnute a shows otati1 onal speed
of 500 rpm srothtidn ariycreaseadatieeG $preesl on ke wheelatrmseasevestitiggindrigh gy f or ces

to abrade, the wheels .may be . e e ange from
appr oxi ng(t)el 9re§§ur£e0beé%gpé)lmd;{$%@E&%E@K/Eﬁ%ﬁ@b%@ﬁ Qaéﬁi ﬁgﬁ?% achi eved, the
rotation i s tbragivestietheanddialapaditthe nmpepls pseteeiimpedectipheteziabtaded ep 68.

General ly, as égges eed Zf. rotﬁlion i s increased, the cycle tinme of the
fini shing pr88 i e%éw P3P By ANREF AR t he speed of rotation is
i ncreased, the G The kepfdutors Bffestingehe degreeasisiaishiegdre ittregaroutti agid 10

e e e Mt o ol s e TR R AR o L7 cor aea
and the yheekimelirahd®svérah bidtesaPPERIGGeadid DsekBythé aettene sapdleot i ng t he
degree of i glc:ﬁlg\lnrr]]g d%ge(afertﬁ f%is%rens)lejl% c?cqg times depending on the desired results.
The key to the inventive process is to stably mount the wheels in large
cylinders and achieve high rotational speeds to create the force to drive the
media against the wheels to abrade the surface in the desired amount. The
20 media may be removed from the barrels and recycled for another process.
After the wheels are processed in the cutting process, they are
prepared for the refinement process, if necessary, the finishing process or
completion as shown in step 70. If the refinement process is desired, the
wheels are removed, cleaned and reinserted into the barrels and new media
25 isintroduced to the barrel at step 72. Once the new media is introduced, the
barrels are locked and sealed and the process proceeds as before at step
64. During the refinement process step, the wheels are exposed to a milder
abrasive media. After the refinement process is finished, the wheels may be
removed and plated by conventional means if that look is desired. If plating
30 is not desired, a final finishing or polishing step can be achieved with the

inventive process and apparatus.



type of nedia and conpound used, the speed of the turret, and the cycle 15
time of the overall process. Different nedia used in the art are capable of
achi evi ngwdi d3foas@st fi ni shes and cycle tines dependi ng on RGTRUSHRSTT88d
results. The key to the inventive process is to stably nount the wheels in
| arge cylinders and achi eve high rotatl®nal speeds to create the force to
drive the nedia against the wheels to abrade the surface in the desired

anmount. The 20 nedgi v _be renoved fromthe barrels.and.recycl ed for
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finished, the wheels nmay be renoved and pl ated bé] conventional neans if

that | ook isadddivestp give the wheelyapolisheddested Qneethe medipdisPropeiy shi ng or

pol i shing st gArkRBeHEnaBiY FHESsWHd A IR, tHMBBLdSroBEQRESSHARE appar at us.
WO 03/ 045628 PCT/US02/ 37788 10 If the refinenment” process step was not :

desired at stigpugiostepr&ighmcieb$8. hr tive@sesvsiepethpapiating agd dnedingds 74. The

pol i shi ngqst i It ; apk ; I ' and
cl eani ngqto heﬁ%?gﬁfg’e%t%? \gﬁgpkﬁﬁ'{g é'ogi?% ir}r?ggtlgbglesr?\gglagé Fel'ﬁ%edf?érﬁ%\sléfﬂﬁgg or
pol i shing st epeigyduatrieats thetwhenis B upheedsstobrpppdxicately A28 Hegrbes Fel s as
before but w ' C corncob, or
wood shavi ngé}plgggcgﬂw(i}%%fﬁh%éh%?ﬁéé%\wl%ggr‘%’\ﬁérﬁ%gs‘%?ﬁgpvs\ﬁéel s a polished
| uster. Once the FRigdiead isbows agixturing forrtallyl boldihgathd viheels/ih died sartiidgei n pl ace,

e Droeces URREAToMNORE Ao, MPHE BV S RO BPG, Bl n 0
used. Hi dh r dirattiyanil the meatikinesmad nsedriddmeusdd. nGo ladgersgifie ichatineeat s t he
wheel s 1o UPa, %%a stegle%paonrdo r)r%iezérigtirﬁlrc}augg . ’cﬁléa (\%?aglss nl"féy be placed directly into
the container and stably fixed therein. Bottom half 90 of the cartridge is
shown having an interior surface that is generally cylindrical with a plurality of
flat faces making up a portion of the octagonal cartridge shape. A mounting
20  shaft 99 runs the longitudinal length of the cartridge and is mounted on the
inside end plates of the cartridge not shown. Shaft 99 is capable of receiving
wheel mounting plates 91 via mounting tube 97 which is flanged onto plate
91. The mounting tube 97 may be situated at a 90 degree angle to the plate
91, but preferably is mounted at an angle of approximately 45 to 75 degrees
25 relative to the plate. By angling the mounting plate to the shaft, the wheels
100 that are mounted to the plate receive added abrading action during the
rotational process. The wheels 100 are mounted onto the plate 95 by
conventional means such as a bolt 92 which is screwed into mounting holes
93 through holes that are standard on automotive wheels. The plates 91
30 may be configured to receive certain configurations of wheels or be universal
by having several mounting holes 93 positioned to mate with the variety of

mounting holes present in automotive wheels. The plate 91 may be secured



Upon conpl etion of these steps, the wheels are renoved at step 76. Figure 4
shows a fixturing for stably holding the wheels in the cartridge during

t he rot at wanalo4pizecess. Alternatively, the fixturing may PeTUsHCoTsss
directly into the container and no cartridge used. So |ong as the container
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means for i | [0t novenent of the plate relative to the
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provides a stable support for the wheel and does not impart any excessive
abrading to the wheel during the process. Molded urethane, rubber, plastic,
and other synthetic materials may be used so long as the wheels are set into

20 the cushion. Cushions 102 have mating upper cushions that are configured
in such a way as to cover the top portion of the wheel when the cartridge is
closed. The cushions 102 may be shaped on one side to match the outline
of the inner surface of the cartridge, in this case, octagonally. The other
surface of the cushion is shaped to fits the general contour of the wheel 100.

25  When both the top and bottom halves of the cushions are in place, the
cartridge is closed and the wheels are properly positioned and held in place
by friction. The cushions are designed so that upon closing the cartridge the
wheels cannot substantially move long the longitudinal axis and are fixed in
the rotational axis to prohibit movement of the wheels during the process.

30 The wheels should preferably be spaced approximately 4 inches apart to
permit maximum and optimal contact with the media. Although the cushions

are shown covering substantially all of the surface of the portion of the wheel



the sanme way that an autonotive wheels is nounted with one side affixed to
10 the axle of the car. In this way, the surfaces that are nost desirable
for finiolaosgssze fully exposed to the nedia and wi |l recEviesoeRgrssaxi mnum
finishing fromthe process. Figure 5 shows an alternative nounting means
that may be used in the invention. Bottom half 90 of cartridge is shown
with a plurality of soft 15 cushi oni ng supports 102 di spl aced bel ow each
wheel which are part of
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cushions are desig sing t e cartridge t wheel s cannot
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are shown covi~|§ gg substantially all of the surface of the portion of the
wheel WO 03/ W458%8 PCT/ US02/ 37788 12 that mates with a tire, the cushions

need only be | ar gpigaroBghows ahethdr fitteringveanssfor holliracte wieets inpleeecushi ons
coul d be desi gned to cover _hjess ence of td’le wheel

ood st i1 hordnEgiapEerS. e pueEAdl et fe nbplsS PLSHRRET B E il
Di sadvant;agegustios YGhhct1 Gl S RGkIN WoRguee beHomtveﬁeathartmaﬁ qseratlons on the

wheel s woul d rr?aqungcutp%er 8l?sht|) n, ttr?éa uggeqlp%rtmlolf?h eel Ig ?:efd |nto place by a
tie strap 112 that is affixed to the cushioning support or to the side of the
cartridge. Tie strap 112 may be of any suitable material such as plastic,
metal, or other cord so long as it holds the wheels in place during the process

20 and does not permit excessive movement of the wheel. Such a strap would
permit the media to act on a portion of the wheel, but as previously noted this
may be acceptable in certain circumstances.

Other fixturing means may be accomplished by predetermined
mounting hardware on the inside of the cartridge pieces or the container or

25 mounting pieces that are placed into the cartridge or the container as the
wheels are loaded. Such a mechanism could be configured of support
structures having several legs for supporting the wheel in a position away
from the outer edges of the cartridge but doing so in a stable manner that
permits the media to reach most portions of the wheel that require finishing.

30 A suitable mounting support 114 is shown in figure 7A. Such a support could
be placed into the cartridge upon which the wheel is placed or be fixed to the
inside wall of the cartridge. Then a mating support of similar design could be



woul d not. However, there nmay be sone applications where this is not a
probl em and thus a suitable fixturing nmeans. Figure 6 shows the nmating
upper cusWicong4sdrat are placed on the wupper side of the wwEaaiw2aiiser
insertion into the cartridge. The upper 10 cushions 108 are generally
mrror images of the | ower cushions havihg the same outer contour to fit
the cartridge and the rounded inner surface to fit the wheels. Figure 7

shows anot her fixturing, means for hol din he wheels.in place  during the
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sui tabl e nounti.n upport. 114 is shown in figure 7A. Such support coul d
be pl aced i nt”&at?ﬁ@%&%m?‘f'g@%aﬁ I SyRror f%%esﬁbegll apd dBF%B8§‘“IS’FHt?8yf i xed to
the inside wxtéssife émadiﬂ?ﬁcb tHedgieeel Goeny thermboters. fuppesferred si mi | ar design
could be WO 03/,045628 PCT/ USQ2/ 37788 . 13 dpl aceg wheel or

fixed to the YRPIRERIHES Seddle a5PeTPP CoRASE eo‘?%ﬁ%{‘eﬁr%t?rﬁwﬁhéﬂfer i dge.
Dependi ng;50n shbiglesé6mdfy Hazawoharkd dtged that, when encased in molded
urethane, rubber, plastic, and other synthetic materials, will grip the wheel
during the finishing process. Additionally, there are "pass-through" windows
that will allow water to flow freely over the outside diameter of the wheel,
through the fixture and up against the wall of the cartridge. This flow
20 characteristic provides a path for heat exchange whereby the heat is
extracted from the wheel, and carried away to the skin of the cartridge. The
lower and upper mating cradles of the wheel saddle assembly may use
molded urethane, rubber, plastic, and other synthetic materials for cushioning
so long as the wheel is stably held by the wheel saddle assembly.
25 Figures 9 shows the wheel saddle assemblies placed in a cartridge
120. The wheel saddle assemblies (comprising the lower mating cradle not
shown, upper mating cradle 118 and the wheel to be finished) are placed in
the cartridge 120. In a preferred embodiment the lower mating cradle portion
of the wheel saddle assembly will be held in place by the adjacent lower
30 mating cradle (one for each wheel, and wheel size specific) so as to enhance
positioning and over-all stability. Each upper mating cradle 118 will be

individually removable to ease in positioning each wheel optimally, and



cartridge, the support pair may be configured to provide a tight fit within
the container to prevent |ateral and rotational novenent of the wheel
during t h&ooo3roas@si onal process. This woul d provi de stabl ecauwspent7sgo t he
wheel during rotation and permt the nedia to reach the desired portions
of the wheel. Figures 8 8A and 8B showyet another approach to fixing
wheel s inside the cartridge. The wheel saddle assenbly consists of a | ower

mat i ng cradl 116 and rratl cradle 11 hflrm hol ds a wheel
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helps reduce down times in re-fitting cariridges with wheels.
Turrets 136 are mounted on shafts and driven by motors, not shown,
that turn the turrets at high rates of rotational speed. Journaled and mounted
20 on the turrets are a plurality of generally cylindrical barrels cages 134 which
rotate at high speeds and may be operable by additional motors
independently of the rotation of the turrets. The barrel cages 134 may have a
variety of internal configurations including generally cylindrical and having a
variety of cross sectional forms including circular, hexagonal, octagonal and
25 other shapes and may be open or closed. The cartridges 132 are sealed
with the workpieces (normally wheels), a means to hold the workpieces
stably in place inside the cartridge and the media. The cartridges 132 are
then placed on a conveyor mechanism 130 on a longitudinal axis and moved
lengthwise through one of the plurality of openings in one of the turrets 136
30 into a barrel cage 134. The cariridges 132 may be secured in the barrel
cages 134 through a variety of means including but not limited to; doors that

close the loading end of the barrel cage after placement of the cartridge;



14 obtaining the proper clanping forces required when the cartridge lid is

installed and cl anped shut. Media for polishing and finishing is introduced
into the wardrousige prior to sealing the cartridge. The praaazssoas7descri bed
in Figure 3 is used with this enbodi nent, however nedia and/or water is 5

i ntroduced inside the cartridge prior tts sealing the cartridges and | oadi ng
the cartridges into the barrel cages. In Figure 10 the cartridge 120 is

seal ed (after_introducti on of the nedia nd{ or. water sing, a,top lid 122
and secur ed lfgqt%n%gg\flge?s %‘tﬁ?‘eﬁﬁsb‘ﬁ@%‘}f oré}?tgé?%r?érrgleﬁ%aéf‘?J{E%IOF%F nts 124 on
the cartri dgw&@@gemnnha tirPét-andi bameDedigesmatbrs dgerat] W show si de,

perspective and end views of the nvention as @ell S t@e us% of a
conveyor systCamidans may baaadedianddixed & thecapesiata sig! @Ge€ 12 #HNaRE:r i bed
above into tmﬁ'eQ&roh%ftﬁ@%aialéﬂheﬁmrmgofth@we@a, FHrefepaif theCatigd | dges 132

via a conveyor system 130 saves tine an sinmplifies the design and
oper at i onSof shaddpxibrie| 10dagsees34 and turret 15 mechani sms as the

i ntroduction of t At eSudenesedd bistrellcaged ngu aha t he
cartridges away fpg?nﬂt%ﬁ!é\%ggi?%grgggt?tl%fancﬁ urret 5%6. é%i s hel ps

reduce down tcartédgesrl 32aotate ranidly daereatajal grvitationed Earges. TRATRIC80aB6 ar e
mount ed on Sh%ﬁ%?e ﬂ'{b‘apfgd %é?yargpﬁigfezs, H&?Eh&b‘ﬁ’,‘é‘@ fturrétga}gfita% Mdy¥e turrets
of rota . J0 f

at high rates r I ondal spee rnal ed and nounte 20 on the turrets
are a pl ur al irotptesfin @dixed glokifion yo couhtercratationof Hestugatpet36i@dbarhi ch rotate at

foraton 0 CREERYy BRuSREY ek Rillohs AVRO ©) 2 ' DE ey BT T
internal confi gur ¥hilerike invehiich has besredesictijedinl candectiard wilind phefeired) a

2nd 25 of her “OepReen g BERaL R IsEhRSsEE SR IEREEHE 155% 78"
seal ed Wi t h partieulspfdepi setésrtif, it oalthey corteaey, $t)is irdemdisahte dovehslath t he

cart i dges 138emplves e iPuOs R bRkt Mg I L T The, |
| ongi t udijral spiit an@BEopEYaHe ilvengbmut aefiridarmupb appenddd tlaengl ural ity of

openings in one of the turrets 136 30 into a barrel cage 134. The
cartridges 132 may be secured in the barrel



cages 134 through a variety of means including but not limted to; doors
that «close the |loading end of the barrel cage after placenent of the
cartri dgewoM300832045628 PCT/ US02/ 37788 15 fastening devi ceg/s30ehi7m8 bol ts
screws or |atches; or releasable interlocks which engage when the turret
and barrel cage notors operate. The cakaridges may be | oaded and fixed in
the cages at a snmall angle to enhance the action of the nedia on the
finishing of the wheels. Preferably the angle 5 should by 5 to 10 degrees.
Upon activation by a notor to the tur M$)36, the barrel cages 134 and
cartridges 132 rotate rapidly to create high gravitational forces. Barrel
cages 134 are mpunted by shaft and pulleys, not shown, to turrets 136 and
may be rot ab¥ptisiclaimedisd position to counter rotation of the turrets 136
or be 10 separ at eh Y\nROWMY BefiM¥niAg utdntiiRe wHekR domigtisirsiown. Wil e the

i nvention has been described in connection with a preferred  enbodi nent, it
is not infended to | ootataleddddfe of the invention to the particular form
set forth, but on the e_PBﬁ‘}réI?* ¥f cohtairfers MANHEJoliParkaVer saliCturredlaher nati ves,
modi fi cations, and equivalents as may be included within the 15 spirit and
scope of t hechpakieof splecivedelpfinR independrnt ghprid deeete] ai ns. WD 03/ 045628
PCT/ US02/ 37788 16 CLA| P@raliyﬂﬂf %én%\/é'bfé' %%@Hdgéé insertAplBBEdHh e BAS irftb][" shi ng

aut onoti ve wheel s conprl sing; a rota turret; a plurality o

cont ai ners t leath af eaif monteiters fonhgding autemetiveawbieels ip sdidecasiridges &t i ve

rotation 1@??%‘%%%2%&16&@ ra]c%f%a}djﬁw'éﬁitaé)afb%upﬂhgrmﬂleiegéf. of renovabl e cartridges

i nsert abl eac sal d contai ners for holding
autonotive wheels in said cartridges for 10 selective reception of said

medi a about he eelcgll'[ne238 éal C(PI"I%?@II%% \%@rjema&ué fhrrcteltwag'obemﬁé %.I"n sai d

turret has ofeni ngs"d
receiving said cartridges for insertion into said containers.

15 3. A machine as claimed in claim 1 further comprising a plurality of two
part supports for placement around said wheels that stably hold said
automotive wheels in said cartridges for selective reception of said media

about the surface that require finishing on the wheels.

20 4. A machine as claimed in claim 3 wherein said supports are cushioned

about the surface that makes contact with said wheels.

5. A machine as claimed in claim 1 wherein said cartridges are generally

cylindrical having a hexagonal cross section.

25
6. A machine as claimed in claim 5 wherein said containers are generally
cylindrical.
7. A machine as claimed in claim 1 wherein said containers are barrel

30 cages.

8. A machine for finishing automotive wheels comprising:



receiving said cartridges for insertion into said containers. 15 3. A
machine as clained in claim1 further conprising a plurality of two part
supports warodphseenent around sai d wheel s that stably hol ccgaisb2/3zosgonoti ve
wheel s in said cartridges for selective reception of said nedia about the
surface that require finishing on the whéels. 20 4. A nachine as clained in
claim3 wherein said supports are cushioned about the surface that makes
contact with said wheels., 5 Af machine as clained in claim1 wherein said
cartridges are general? {PaEPlE HHPﬁcal havi ng a hexagonal cross section. 25

6. A machine as cl ai meglpiurality 6f Farfel vhgs<ihat sreijdurpalikdaimsdis taret agener al |y
cylindrical. i I wherein said containers are

7. A machine as clainmed in claim :
barrel 30 c&geadleg! S&eﬁtﬁ’@ﬁp 'opd?r?%eﬁag%ogéa'gﬁf‘ﬁ%ti ve wheel s conpri sing:
WO 03/ 045628 PCT/ USO2/ 3@ty df/caridyes edpublieot retceving riedihdnalof beingf barr el
cages that are journaled on said turret and capable of selective rotation

i ndependedt Sfabdaheldinpigebarrel caPes: ANty of cartridges capabl e of recei ving

medi a and of being 5 sfigblyinheidcaritriges thahbRk fedRstiveAlteds fnl sdidire in
said cartridges that hol ds autonotive wheels in said containers for

reception of coBfaineietarseceptiom ofgeiimedias cl ai med in claim8 wherein said
cartridges are generally 10 cylindrical having a hexagonal cross section.
10. The invention of claim8 wherein said fixture is a plurality of

two-part cushi onddnachipoas slafreed il ciaien®whergirosaid cediidgesharelgsnerely 11. The
machi ned ,as i AP I L i.d cartridges are end |oaded into
sai d bar rlgl c%gg‘edgﬁglnﬁ vgfda%hé&%gf{gﬁérﬁééépgiéﬁlbﬂiz' The machine as clained in
claim8 wherein said cartridges are end

10.  The invention of claim 8 wherein said fixture is a plurality of two-part |

cushioned supports for placement around said wheels.

15 11. The machined as claimed in claim 8 wherein said cartridges are end

loaded into said barrel cages and stably held therein.

12. The machine as claimed in claim 8 wherein said cartridges are end
loaded via a conveyor into the barrel cages and stably held therein.

20
13. The machine as claimed in claim 8 wherein said turrets have openings

for receiving said cartridge into said cages.

14.  The machine as claimed in claim 8 wherein said fixture comprises a
25  two part support about each wheel that is capable of permitting selective

reception of said media about the surface of the wheel that requires finishing.

15. A machine for finishing automotive wheels comprising;
a rotatable turret;
30 a plurality of containers that are journaled on said turret and

capable of selective rotation independent of said turret;



| oaded via a conveyor into the barrel cages and stably held therein. 20 13.
The machine as clainmed in claim8 wherein said turrets have openings for
recei vi ngwsai4past ri dge into said cages. 14. The machi ne rag/ed0ai3mss i n
claim8 wherein said fixture conprises a 25 two part support about each
wheel that is capable of permitting sel étive reception of said nedia
about the surface of the wheel that requires finishing. 15. A machine for

fini shing autonotive : [ S).Pa; . . et plurality
of containers that ar ?F@h@%ﬁ%%ﬁbg% C(??t{'é&rsg}'g%rtlagﬂé ﬁééna%faee%gf&sel ective
rotation i nddpehaehintotacaoisdidi comtbineACariBix»d56 28idRONAiITO2/282M88 18 a

plurality of .renmpvable cartridges insertable fromthe. .end of .. the turret
Pito each of G @8 Farfiflok ety nBRaNFR wpes 431 AliER teiptian OF ol f e,
sai d cartri dgef hedidiabgubihbavhalelsie wheel s for sel ective reception of said

medi a aboyt the wheels. 5 16. The machine as clained in claim215 wherein
said inclrne is approximately 5 to 10 degrees. 17. The nmachi ne as cl ai ned

in claiml5 weer eThe diclineadd dlaieigrsin@ftm 150vieraifleio/inglirnisi ncl i ned ranp.
18. An autonotive wheel nade froma process conprising the steps of:

pl aci ng a whePPrPHPFeReioot0 degiPes-al ity of renovabl e cartridges; inserting
nmedia in said cartridge to enable the nedia to contact 15 said wheel;
inserting said cartridge fromthe end of a container journaled on a turret

wher ei n sai d dent AhpErRChDeagRIIMeddn clandetwheseipseld sasiidogsdpendent  of
sai d turngt; |Gédvd &t indnedifhd.urret to apply said nedia to finish the
20

wheel .

18.  An automotive wheel made from a process comprising the steps of:
placing a wheel into one of a plurality of removable cartridges;
inserting media in said cartridge to enable the media to contact

15 said wheel;
inserting said cartridge from the end of a container journaled on .

a turret wherein said container is capable of selective rotation independent of

said turret; and
rotating said turret to apply said media to finish the wheel.

20

19.  An automotive wheel made from a process comprising the steps of:
placing a wheel into one of a plurality of removable cartridges

and holding said wheel in a fixture for selective reception of media;
introducing media into said cartridge to enable the media to

25  contact said wheel;
inserting said cartridge into the end of a container journaled on

a turret wherein said container is capable of selective rotation independent of

said turret; and
rotating said turret to apply said media to finish said wheel.

30
20. A finished automotive wheel produced from a method having the

following steps:



19. An autonotive wheel made from a process conprising the steps of:

pl aci ng a wheel into one of a plurality of renovable cartridges and

hol di ng swiodo3whseB in a fixture for selective reception ofPaTeakoa 37788
introducing media into said cartridge to enable the nedia to 25 contact
sai d wheel ; inserting said cartridge intD the end of a container journal ed
on a turret wherein said container is capable of selective rotation

i ndependent of said t [ r.et t id nedia
to finish said wheel. %‘6“926‘”%%% 'F‘?ﬁ@i Q%éﬂaﬂ%\{wréﬁw\%é@ﬁ%% 49250 rom a
met hod havi ng the foI|hsnmt|m;grr&tjmaa.samabtsﬁgéiﬁéﬂamrldjﬁ@ﬂv’aaaZ:BBtactLg pl aci ng
a wheel into one of a plurality of renovable cartridges; inserting nedia
in said cartf lﬁid’éh?%' enable the nmedia to contact said wheel; inserting
said cartridge from aninsdtting Q@dicaﬁ@dg&ﬁomrwh inéline istadhe ehdjoburcagéed on a

turret wherein said container is capable of selecti ofation. independent
of said tarrdUNalRd oPG BFPHYNEINFH P‘P'H?'”?b'%?&ﬁﬁ?‘%i?ﬁ're Vi SRU9N [ ni Sh t he
wheel . independent of said turret; and

rotating said turret to apply said media to finish the wheel.



