MAR 2906 WD 031047878 PCTI US02/ 14323 METHOD AND APPARATUS FOR MAKI NG ANDY OR
DECORATI NG BOALI NG BALLS AND THE LI KE BACKGROUND OF THE | NVENTI ON The
present invention relates to decorating articles, and in particular X ®i@sms
met hod 5 and apparatus for meking and/ or decorating bowing balls and ot her
articles pe having rounded surfaces. The sport Lhg is well
known, an ?P\?/@f&és t he use of a handheld ball which ispr(g?#aglgd%%] t hr own.
Such ganes include lawn bowing and ten pin bowing. In ten pin bowing,
the participant roll §,@ s i i D | DERIoRO! es down a | ane
10 toward ten pins afrt. At the far end of the

| ane. The object of J(DECORAEN FVIIE NS as possi ble. The
pl ayer knocki ng down the nost hest score and thereby
Wi ns the bow i ng game. TheBAGhiIRS ENIQNGi n bowling in the

QF {HEJ]
United States t - UL Qi . . l.can Bow i ng
Congress (ABC). O?r@'?e';r;&s gﬁg{g,ﬂ IFIE%? %@%?ﬁ%‘?%%%é ggéﬁﬂi? Oﬁg bal |
musts be be aﬁuﬁ&@raﬁldngmﬁﬁ&dea@’amgbommmedmﬁsrm@mm%%é the ten

pin bow ing ball nust be approximately 27 inches. Pursuant to

st andar ds, baving noapdedi s¥rfaesdi i ng bal | is typically manufactured to be
spheri cal WL Nl he Softhf Bl is AR, Tyl e B3} ARdrsATRA! S wer e
originally designed prinari f'or 'sporting purposes 0 provide a
facility iwhichiciolleddt thréiial Shdvdamesinalude el omding erden paibavitgiiat e and
practice to inprove their ganme. Mre recent|ly, attenpts have been made to
attract a teRipiebovging, thegrrticinaatsolls 8 sphepiaal byl sith fixed fipgreheles dapp adane
est,abl i sh . hei l.de 1. L.F | ' jtjes to
ool i on Boar 8 Puldtfifleeat A itlal bldbcadth s KBS U6 e, BHE QLR 0

t her eby at the @aine & toi otk downgss Binyqitt B pessible.i Thd playen gnodkidgddosyn the5 t eens and
ot her casual bow ers who have not previously bowl ed, or have devel oped only
limted boRPstidnssachicyes theshighest soore 4nddhsrely, wing fhe bowding gaMeei ng used, as wel |

as _ glowi ”'tﬁfegﬂ%hgl%m .§ediﬁ?%ﬁ35w%{ﬂ$gl?e gﬁc{)ﬁd*!»‘%ﬁgs r}ﬁhgl ¢rigigd the like

to create a fun I 'ng enviTonne ers o ageés and skill
sets to enjtandardsiprémaelgaiod byvilichAmdican Booking Compsess (§BChe Fer insande, g equi pment

manuf acturers - 30 have_began_to, apply. designs | or oratigns to bow ing
balBs 4o cruBe RESIEF OEMEPOWRE PN b PEEHLS SHLHEL 8 SEEE BB B ¢ he
sal es of bgyhdtereRGUMRERA pir bty D51 BR¥ be approximately 27 inches. Pursuant to

ABC standards, the ten pin bowling ball is typically manufactured to be spherical within

0.010 of an inch maximum.
Bowling establishxﬁents were originally designed primarily for sporting purposes
20 to provide a facility in which individual bowlers and bowling teams could compete and
practice to improve their game. More recently, attempts have been made to attract a
wider group of consumers. Consequently, modern bowling establishments are being
provided with a wide variety of amenities to establish bowling as a recreational activity
and/or family sport, and thereby attract a wider range of customers, including children,
25 teens and other casual bowlers who have not previously bowled, or have developed only
limited bowling skills. Sound and light systems are now being used, as well as
glow-in-the-dark games, computer games, overhead videos, and the like to create a fun
and exciting environment for bowlers of all ages and skill sets to enjoy.
In keeping with this modern bowling theme, bowling equipment manufacturers
30 have began to apply designs and/or decorations to bowling balls to create additional
excitement in the sport, and to promote the sales of bowling equipment. A bowler may

now select a ball with a logo or design which best suits the bowler’s individual



now select a ball with a |logo or design which best suits the bower's

I ndividual 1 1 MAR 2006 WO 03/047878 PCTI US02/ 14323 pref erence. Vari ous

t echni ques have been used to apply marki ngs and/ or decorations to O%I e
bal |, including engraving, silk screening, decal application and the i
However, s ds experience certain problems, parti nsi deri ng
t he condltvl‘d(ﬂ)hns u%er whi ch the bowing ball is used. Re%ga]?gcfyc%?{t act vmth
the lane, 5 gutters pins and ball return often ruins the decoration,

does handl i fgﬁ@ | A g aI | ey.
Al so, the ggr?ace fi m@ﬁttmqﬁ% ﬁgg | ngé%alsd?&?sn%ﬁg rtam? ‘{ggorgc%ﬂsége t he
desired patalboxdinglball piatluding @ugheingloilia sd:ﬂam1ﬁg3,raleca1 aﬁ'pheammﬁ tlkikespi N or hook

applied to_the ball rrus e carefully. cont roI | ed qt?lx .bowl er, such that
certai n dedHIVEVEHFECh A 8 SRFTIGC SRTAEERTOPIRRIS AT rR?ESl mere hal | . in
Bowl i ng bal S [ such t hat
any design cgﬁdlﬁ c‘%d;dgﬁ&gfr%ﬁg% l@kﬁ@@?%ﬁ ;[sﬁigéhb \Q‘fﬂsrmst %&vwét?y urdbl e. SUMVARY

OF TFE | W@ﬁb@\pﬁnemhh@lem:tumbﬂd:ﬂnm rtieesdecbration; @m tioesrhandling byshdiod f or maki ng
a

a bow ing bal l conpri sin rmnpg froma synthetic resin paterial

bowl i ng ba|apt095mdrf@ua>nbe§h§?%m§ﬂ Wﬁ%&ﬁ@fi}% aHeyolse, tas ket finish of st t wo
flexible tg ﬁﬁﬁ&’ ons of
opposite ha?g‘@fg ?ﬁ gﬁiﬁ{et‘r%og %?geddg itk a{)ﬁv{]ﬂ% B‘gl@% 'Sed% tg(%)f g%t i vat ed
i nk i s applThedpted atl shinas thoplo applied o thé balhmuﬁtrbaromfeﬁﬂlysﬂommlkedtbg the eat e

predet er mi ned_desi gns thereqgn. The ink transf eets are in frames
to retain %P}’(éeft? Shat certain decorgtions,capaduersaly & ‘“i?F &ﬁé’i"f Qﬂ%’&e nﬁ‘%ﬁgﬂg

proyh ded h éﬁnpsﬁ sed
posﬁl ons, angﬁg%gg ?ﬁ?ﬁgﬁ&#g%%r cavfﬂt@éo(sﬁ%nﬁ%b;to C d(,)\?g y rec ?\%éeig't?he bow i ng
bal | thereldncorﬂnm:ippaachmrﬂwhalbnhustrbawsfy@udﬂmets are positioned on opposite
si des of the bow ing ball adj E)?E &f thereof. The bowing
bal| and frane-nounted trans c. LaR e 0C LHE pgst iu..cd bet ween the opposite
hal ves of the ey \henotdep f@éﬂi‘lﬂv%midﬁlw?ae%@@oﬂﬁﬁhﬁéé’ﬂewﬂﬁgebaﬂm dis

cl osed, such that 25 the bova ing ball and transfer sheets are captured in
the nol d ca;mnp;nsmgaf@mg]ﬁfomrmygﬂleirm re&h@&thab&bﬂwl}mgiyiﬂdlthgagenmﬂxl ons of

h | f the bowi
T ot o SEHE b er o, Stie it ReBiE atnctrBen s R Rt rnSBBla | ng bar
to expand raﬁ%ﬁ'ﬂoﬁdr@'bﬁﬂﬂ%sﬁ@@l@'ofﬂi&ﬂﬁfbﬁ|sﬁ'ﬂace‘dﬁthé*bo€:&ﬂ§ﬂﬂl on is resisted

by the nold halves to unifornly press the transfer sheets against the
under | yi ng Heat-aqtivated ink is applied to at least portions of the transfer sheets to create

predetermined designs thereon. The ink transfer sheets are mounted in frames to retain
the transfer sheets in a generally planar shape. A mold is provided having opposite

20 halves, which shift between open and closed positions, and a spherical mold cavity sized
to closely receive the bowling ball therein. The frame-mounted transfer sheets are
positioned on opposite sides of the bowling ball adjacent the outer surface thereof. The
bowling ball and frame-mounted transfer sheets are positioned between the opposite
halves of the mold when the mold is in the open position. The mold is closed, such that

25 the bowling ball and transfer sheets are captured in the mold cavity, with the transfer
sheets overlying at least portions of the opposite halves of the outer surface of the
bowling ball. Heat is applied to the mold to a predetermined temperature causing the
bowling ball to expand radially through thermal expansion, which expansion is resisted
by the mold halves to uniformly press the transfer sheets against the underlying outer

30 surface of the bowling ball, and also causing the heat-activated ink to transfer from the

frame-mounted transfer sheets onto the outer surface of the bowling ball to form the



30 surface of the bowing ball, and also causing the heat activated ink to
transfer fromthe frame-nounted transfer sheets onto the outer surface of
the bowling ball to formthe -2 F MAR WD 03/ 047878 PCTf US02/ 14323  difs Méhag;

thereon. The nold is then opened, and the decorated bowing ball is renoved
from the nwlodsndgbs anot her aspect of the present inventigeT,iU§02ﬂ4§5§t hod f or
decorating the outer surface of a bowing ball, conprising at least two

flexible transfer sheets adapted to 5 conformto at |east portions of the

opposi te halyas tiireddeTRULEI i§tHeh lag&e@,f ant 6 RO¥Yatc gowngé ball R2&nb\RYI N9

heat - activated ink applied to at |east portions thereof"to create
pr edet er mi freth tHegiojdhs. The i nked transfer sheets are nounted in franes to

tain the t heet's i LLy pl . Aold | i ded
havi ng opposi t o AP SRkl hepiPedt et ff 47plhod. 08 U5¢ostind Begket ons,  and

spherical gRtMde oRY ibb%liﬁ% BAH chRApALiAS & Wasl o BRI/ Rardshe shaw ddagted@) | therein.
The frame-nounted transtfer sheets are positioned on opposite sides of the

bowld ng baténfemth scaeast pastionstad thesenppsitediatvaeeiabe outatrmurfoeadf thebiwelilg and

f rame- noun transfe heet s .are sitioned between t opposi te hal ves of
the rol d W o6 REVRE et AG S afed e aBfEh b S IR, ot Rt Fo R8EC ooed such
that the bpmtiéiBaninB@lésigh8d The kel @anssieRcts A6 thoiAld W ReméstoréiginTE d cavity,
with the transfer sheets 15 overlying at |east portions of the opposite

hal ves of traesfesushests ing geperally plaphrshigpsal A maplbisiprovidefirhavinglogpdsie halaesed to a
predeterm ped,t rature causi,ng .the.bow i |l _to expand . radially
Phrough ¢ neRiRRIERLpRE et ST LR reSHeRo md Pudlel mbB BB Pies h3%MHal ves 1o
unifoor My picEiss theWovilingball Hersih e ghe fragainibahtell fransferdaedty hrdpogtibme oaur f ace of
the bowing ball, and also causing the heat-activated ink to transfer from

t he frane- opnesite sides ofiibe kowling baHadiacend the@uten enréage theresfir flae bowling badl bowl i ng

and 1 r ame- ML B T aRg b 1 B8 arb e BBt elobef BE PP BT B 1ol ot

t he preseninoidWwRed the fadidisah thRipes dbditton! OThedfsl@ isailésed, suble thaotit B6whHLE f ace of a
bow ing ball, conprising at least two flexible transfer sheets adapted to
conf or m t obalt andetgansfes sheetsse captured i thpmokd qagity, gyithethie ansfershentit er surface of

t he sbow i n I @291- Vi » ' ' ' ast
porqtsi ons t her é’g?é) ?(%éagr a Seﬁpdrfe e‘%bgragrﬁegle %@‘i‘.ﬁg%‘g r agéé‘j')sﬁﬂrr%hér}? l!'ea?lf ransfer
sheet s t heThé moldisdeged ey aprefet@iminalrtempayatdiet dansing the dowlingbal toexpad udes a

nol d havi ng opposite hal ves which shift between
19adiaFl)1§)r through thermal expansion, quich expansion is resisted by the mold halves to

uniformly press the transfer sheets against the underlying outer surface of the bowling
ball, and also causing the heat-activated ink to transfer from the frame-mounted transfer
20 sheets onto the outer surface of the bowling.ball to form the designs thereon. The mold
is opened, and the bowling ball and frame-mounted transfer sheets removed therefrom.
Yet another aspect of the present invention is an apparatus for decorating the
outer surface of a bowling ball, comprising at least two flexible transfer sheets adapted
to conform to at least portions of the opposite halves of the outer surface of the bowling
25 ball and having heat-activated ink applied to at least portions thereof to create
predetermined designs. Frames mount the transfer sheets therein in a generally planar
condition. The apparatus includes a mold having opposite halves which shift between
open and closed positions, and a spherical mold cavity sized to closely receive the
bowling ball therein. A mount positions the frame and the transfer sheets 611 opposite
30 sides of the bowling ball adjacent the outer surface thereof, such that when the mold is
closed, the bowling ball and transfer sheets are captured in the mold cavity, with the

transfer sheets overlying the opposite halves of the outer surface of the bowling ball. A
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open and cl osed positions, and a spherical nold cavity sized to closely
receive the bowing ball therein. A nount positions the frame and “ﬂlﬁ s
transfer sheets on opposite 30 sides of the bow ing ball adjacent lhé 'Oglq er
surface thereof, such that when the nold is closed, the bowing ball and
transfer shkegjgsage captured in the nold cavity, wth tRepdseagher sheets
overlying the opposite halves of the outer surface of the bowing ball. A -3
MAR 7. GGc WD 03/047878 PCT1US02114323 heater heats the nold hal ves to cause
the bow i ngy BERE t RAS

expansi onq?s@?%%ltittﬁeed byﬁ?ﬁ%@ﬁ%ﬁgé%ﬁg@%@ﬂ?%ﬁﬁmmraﬁ%lr essugﬁe transfer
sheet s agaikpasionhwhich@apangiongs resisied by thefraale halvestth eniformily preshtbel , and al so

causing the t-activated i n fo trans t he .t ansf r sheets onto
Che” out er P B et i Wy HG ol Tirkes orchernibedel; Bha @RStk Ve
anot her aspefdar-Qltivaled i @SRsfel RYRNh Rhsked skeeiRink e B@t@r gﬁ‘-ﬁ% gfmBy articles

of the type having a rounded surface. At |east one flexible transfer sheet
i s provi dbdwliog balbtef formthedesigns dmegona porti on of the outer surface of t he

article. Heat- i vated ink i applied to.at portion.of t
ranstor sheet Jebetitistaapedt ph et niEniof 488 meloR foreP o el

provi ded kg iyp@ hARROS tdRdBPiilrfa@8)S At Whdt Ghe AiKIE u@ﬁf&%ﬁ&t%ﬁvﬁ&ﬂm cl 05 ed
positions, and a rounded nold cavity sized to closely receive the article

therein. cohformmne ablb@tarpdmmsheeout@hméace@félemle | Heatketestediaisk ist he opposite
portions of ld,is | t he, open.posi.ti0 The nold is

cl osed, &Bﬁ%ﬁ&lﬂ 1‘3@* aﬁ”ﬁ‘?ﬂ éﬁ%‘?ﬁaﬂsf? 3]?F§ [REL R reﬁ&%‘“&%%‘t%?é’d in the nold
caypty, Wtﬁéiecmemﬁcﬁmsfﬁbvﬁaﬁﬁévmgvcﬁ)pbaﬂe Rerths, RS shitt bawedl dfeaan@f the outer

surface of the article.” The nold is heated to a predeterm ned tenperature
causi ng t lelosed pms@i@sxmdamn@drmsdd advity sizhd toujorelyrreeaivd the aytigleshernin. whi ch
expansi on s resi st b 89 the tr sfe sheet
non nat o LR e FiFanbtes o0t M pplhct B oBhlInd oBpGRE pblitet STBE 0.5 g ¢ ne
heat - act i wﬂieﬁdhd Iﬁlﬂdtxéhli tha l@?éxﬁ;ﬁosni‘oﬁo Mht Bid & 3sée rsuéhhﬂﬂtth@ﬂhﬂetah@ out er
surface of the article to formthe design thereon. 20 One feature of the

present i fipaser SigetAre oaniesd an &F@é&%ﬂvf%fw%ﬁbpiﬁaﬂifﬁaﬁhmt@éeﬂm atdeast of  uni que
degians and (AR bl Ssahgc@&%é 8193'1411% gloft s BEAEAR Bl firfileq?

par I Ci patiron I n or a w consune nventi on can

produce $dflﬁg$@atuh:rdagshhg techrticde 10 @:phnﬂrxﬁdihuy thepgs tiendalexpimionswaichund t he
entire surface of the bowing to. create a distinctive

t hr ee- di mERRANSIGA|IS FFaistod by |tB“nmPH&P “P@OIH‘JN pressAhe rapsfergheet sgpimhtheqecor at ed
surface ofy, iR ikt \GrfdBd bf the affele) afliHi@ afising e BSarlalrivitdd ik B arsfopeat ed

from the transfer sheet onto the outer surface of the article to form the design thereon.

20 One feature of the present invention provides a process for applying a wide
variety of unique designs and decorations to bowling balls to increase interest and
participation in bowling for a wide range of consumers. The invention can produce
sharp, bright and very colorful images and patterns around the entire surface of the
bowling ball to create a distinctive three-dimensional decoration that is quite attractive.

25 The decorated surface of the bowling ball is very durable, so as to withstand repeated
impact with the lane, pins, gutters, ball return and autornated pinsetters. Also, the
decorated bowling ball can be cleaned repeatedly without removing the surface
decoratjon. Further, the decoration applied to the surface of the bowling ball does not
adversely affect the performance of the bowling ball during play. The bowling ball is

30 preferably economical to manufacture, and particularly well adapted for recreational as

well as sporting uses.



I npact with the lane, pins, gutters, ball return and automated pinsetters.
Al so, the decorated bowing ball can be cleaned repeatedly w thout renoving
the surface decoration. Further, the decoration applied to the surfaggn of
the bowling ball does not adversely affect the perfornmance of the bow ing
bal I duriweg bsy7s The bow ing ball is 30 preferably ecoronusahsize

manuf acture, and particularly well adapted for recreational as well as
sporting uses. -4 | MAP, 2606 WD 03/047878 PCTI US02/ 14323 These and ot her
advant ages of (Tihese sadeiticr @ivantapks dfahd invdnien wilh Be fistherehdpthodapdr eci at ed by

those skilled in the art by reference to the following witten

speci f i catiPBisciated |by;these skilled ibe o by asferapsrgse theppllewingmaitien speciticatiyn, THE

DRAW NGS | ' nective view of a bowing ball rmade in accordance
with the %é%g%%‘}laépﬁﬁ%ﬁﬁﬁéﬁﬁgﬁ g. 2is a front elevational view of the

bow i ng ball shown in FBRIEEDESCRIPTION OFATHEBDRASVINGS i onal view of the
bowing ball shown in Fig. 1. ' Fig. 4is a top_plan view of the bowing ball
shotn in Fig. Fig. ilois pingrspertive viewntakomling hall prdsingecardance Hithithey bal | shown
inFg 1,.FL 'in@en.ﬁﬁ an el evational view of an apparatus enbodying the

pr esent i IVention }ll—'ig. 7 i1s atop plan view of the apparatus. Fig. 8 is a
front el evati oFgd. 2 i¥iadivenotlevationall vievwgoftht bovdaigtall shéwhasFipern decor at ed.

Fig. 9 is a crgss-sectional view of the bowi nahball before it has been
decorated. 15FH-g is pgesrsleyationgl gy of thy bowhing bathshowadn 5fe. d- sheet of print ed

transfer sheet %%Q‘Zigtggf}ﬂgﬁwvm’-&%‘#&gmé%ﬁ@ |ihgihal ves of the bowling

ball. Fig. 111 an view o ingle transter sheet. Fig. 12 is an
enlt@r ged, fragiFgntsaisy bettom pldnexiet bbthe bowligbatifshone it Fignsf er sheet, shown

with a portion_of backi ng sheet separated therefrom 20 Fig. 13 is a top
oo o b ot aE s an FlsvatgANGsY of B PPRHES SRDAHG 06 Presely IVERIG & t ap. ol an
view of an inngks frage, L& df" Shrpsheet. Fig. 15 is a top plan view
of an outer frarrge flor tﬂhgﬁut]ransfer eet. Fig. 16 is an expl oded, side

el evati onal vi &ig.&fis afwnhsisvatiohal vidwyof o boawling dall beforeaihbischeers fesotated.

Fig. 9 is a cross-sectional view of the bowling ball before it has been decorated.

15 Fig. 10 is a fragmentary top plan view of a sheet of printed transfer sheets
designed to be applied to opposite halves of the bowling ball.
Fig. 11 is a top plan view of a single transfer sheet.
Fig. 12 is an enlarged, fragmentary side elevational view of the transfer sheet,
shown with a portion of a backing sheet separated therefrom.
20 Fig. 13 is a top plan view of an assembly jig for the transfer sheets.
Fig. 14 is a top plan view of an inner frame for the transfer sheet.
Fig. 15 is a top plan view of an outer frame for the transfer sheet.
Fig. 16 is an exploded, side elevational view of the assembly jig, frame and
transfer sheet.
25 Fig. 17 is a top plan view of a frame-mounted transfer sheet on the assembly jig.
Fig. 18 is a partially schematic, side elevational view of a mold embodying the
present invention, shown in a fully open position with a bottom transfer sheet and
associated bowling ball mounted in a lower carrier portion thereof, and a top transfer
sheet mounted in a top carrier portion thereof.
30 Fig. 19 is a partially schematic, side elevational view of the mold, shown with
the lower carrier in a lowered position to locate the lower transfer sheet and bowling ball

adjacent the lower half of the mold.



25 Fig. 17 is a top plan view of a frame-nounted transfer sheet on the
assenbly jig. Fig. 18 is a partially schematic, side elevational vi ?%(ﬁf a
nol d enbodyi ng the present invention, shown in a fully open positiéﬁ‘ it Alba
bottom transfer sheet and associated bowing ball nmounted in a | ower carrier
portion tWwermsmizs7eand a top transfer sheet nounted in apc@pseRfaiizer portion
thereof. 30 Fig. 19 is a partially schematic, side elevational view of the
nol d, shown with the lower carrier in a lowered position to |ocate the
lover transfer .ez@isag»dniag dHemhal@ slde eRNhRHENick B8 tHeaMAl, Malvh iph the nol d.
-51 ~ MR 7.606 WO 03/047878 PCT1US02114323'Fig. 20 is a partially

schemat i c pagiallp clised/posittmal vi ew of the nold, shown in a partially closed

| o 03yl Bl A el B S RO B e
fragment afiy fladedipdkitivnschematic, side el evational view of the nold, shown

in a partially closed condition, wherein the upper transfer sheet is
st r&t ched over Fighé?2tip pn puiprgedffragmentaryaipariiglly ashemati, gidezbevationghviewloddr ged,

n-a Tl B s i B ey n5ieR, BT imntt el top plan
vi ew of t@&ewmyehaieftpphaltbﬁm%bmm% wg. 24 is an enlarged, fragmentary,
partially schematic, side elevational view of the nold, shown in the fully

cl osed positi ofig.73fis e enlaged ovagmegtana prrtialy sehematiy sideedevatipnal yiw of
pr edet er mne r . te r . F1g. 24A is an enarged, fragnentary,
partiall yﬂ%c‘ﬂ%@a?lfoyfgliadfemglc%%/%t’fogﬁlao# view 15 of the nold, shown in the

fuldy closed p®sd.t23Anis aghatthilly sttty tbpplab alel dfake Wpenhditstttelmbl. i ts
pr edet er m ned %E’goces_s tenperature. Fig. 25 _is a partially schematic, side

el evational vi &i§-dr if peenlarged. fracaneatph parially schsmatia sidsieradarabariolg bal |
after bel %ﬁl@fﬁoXﬁ'ﬂYrF QiR ﬁ.ﬁ'ﬁéﬁﬂ%&jposﬁg’ﬂ, Qeffbﬁ%%rﬁﬁ b9ﬂh§sl?ééﬂ%é oot and. 20
tha e st de’ e

Fig. 26 is a paf y scC tic, evat1 onal “view of the [ower
transfer sihepeideteamibel prdcessteinpdrhtuaf.t er it has been placed on the cooling

. Fig. 27 | ' f [ f i fi i n which
3Eaig(rjat e:jg FllgS ﬁAt ig%n%m%rngcx,l ggvgn?ema?y,%aa}urallg sclfegl%ﬁcls,ns?de ellé/tatliltgn%? vfe\r;f 'eh a
15 of the mold, shown in the fully closed position, after the bowling ball has been heated to

its predetermined process temperature.
Fig. 25 is a partially schematic, side elevational view of the lower transfer sheet
and associated bowling ball after being removed from the mold, and being placed on a
cooling stand. '
20 Fig. 26 is a partially schematic, side elevational view of the lower transfer sheet
and bowling ball after it has been placed on the cooling stand.
Fig. 27 is a top plan view of a pair of cooling fixtures in which a decorated
bowling ball has been placed.
Fig. 28 is a side elevational view of the cooling fixinre and bowling ball shown
25 in Fig. 27.
DETAILED DE T PRE D
For purposes of description herein, the terms “upper”, “lower”, “right”, “left”,
“rear”, “front™, “vertical”, “horizontal” and derivatives thereof shall relate to the
invention as oriented in Figs. 6 and 7. However, it is to be understood that the
30 invention may assume various aliernative orientations and step sequences, except where
expressly specified to the contrary. It is also to be understood that the specific devices

and processes illustrated in the attached drawings, and described in the following
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bow i ng ball has been placed. Fig. 28 is a side elevational view of the
cooling fixture and bowing ball showmm 25 in Fig. 27. DETAI LED DESCRI PTI ON
OF PREFERRED EMBODI MENTS For purposes of description herein, the termgp g
“upper”, "lower", "right", "left", “"rear", "front", "vertical",

"hori zont alg'osaadrgleri vati ves thereof shall relate to thecrigyenisizon as
oriented in Figs. 6 and 7. However, it is to be understood that the 30

i nvention may assune various alternative orientations and step sequences,
except WhepeeifigiBh aSipBRSemblafferhtddidiiCohd Abshtive &oﬂcép@héfﬁlegqnﬁﬁ
understood that the specific devices and processes illustrated in the
attached dippevdad slairasdHercee spiepidid dimensioas finsl dthaniphysicab cliaractdvigGts @laing\O

03/ 047878 PCT/ US02/ 14323, '.S ificatio re sinply exenpl ary enbodi nents of
Che i nventtP Vi SEEURRYE st PiRa Boreis 2ol n B Eonbicheats P Sinber Be pec 11 c

di mensi onslmd eRprogily e otepkisehar acteristics relating to the enbodi ments
di scl osed herein are not to be considered as limting, unless the clains

exp? essly st at dhgtpgesenl meentign ingmdes ewethod pgd/appatatyy formpaldegpadiomet hod and
appar at or Ki n ng/ or corati articles,of .the t. i ng rounded
P faces. defiraliBhfficl BEfs tync 5RE Rl Rt i % potiplif Bk T 02 "o

i nvent i on iigsested i Fidy. -5 ramshentiehert SexdbRtndel fhbds 2 adds WWigs Wolch have

heat -activated ink applied to at | east portions thereof. Asplit formor

mol d 4 ( Fyhjeh bavg-heatmctivated iksapplieddo please portipnscthersef 1A splittfomeor mpldn and
| osed i 1. 10 i ngl . o). ity 5 si.zed | osel i
Chor o o PR 16 ol b BB B0 o e PP rl L0 VS

posdt i onedndiidedal oja@uvityys Bizedstd @ibsél} déceive @itré@ i@ aAtidiSto vel des@mied! @ transfer
sheet is captured in mold cavity 5.1n an overlying relationship with the

article. Heastonesofdhpfrarsfertsbegipls gositionsd an peldrayier # el theewparmeldrels causi ng

the articl PﬁE ' s . S

resi sted g§os%ﬁ8§§:§?§3&lsg@%2#€a§9ﬁ y p@el%s tﬁg%kggﬁgw&%?&g?a}gﬁ%t t he
under | yi nghoaitiele. Jli¢at dcappliéd tolisoldnd to & bdetarminediesiperatmes icaupinghthe article

heat -activated ink to transfer fromthe transfer sheet to.the outer surface
of the ar t!f xgand shrogghtherraal sxpansin, Wil expansionis sesistdbyaReld 43Par at us
schemati c Ll I i | : G i h e gravity
ol Conyaribrrly DN @heted sbgefifeaih. @B Gadery i oilS slhrack of B RUARIRA® BT L K
area. The aldol casting theceltadclivatahink yotranker ifonothe eransfet sheet amthaogtee surfact he

hori zontal to . .
of the article to form the design thereon.

The method and apparatus schematically illustrated in Figs. 6 and 7 include a
first elongate gravity ball conveyor 10, which extends longifudinally along an associated
20 work area. The illustrated ball conveyor 10 is oriented at an anglé to the horizontal to
feed through gravitational forces undecorated bowling balis 11 from the upper end 12 to
the Jower end 13 thereof. Ball conveyor 10 is constructed from a plurality of cylindrical
rods 14 which are arranged in an arcuate pattern to capture the undecorated bowling
balls 11 therein, and permit the same to roll freely from the upper end 12 to the lower
25 end 13 of ball conveyor 10, as shown by the arrow in Fig. 7. A plurality of work tables
18 are positioned in a mutually spaced apart, perpendicular relationship to ball conveyor
10. Each work table 18 has a height sized to fit below ball conveyor 10. In the
illustrated example, each of the work tables 18 has a generally rectangular plan
configuration, and includes an assembly jig 19 for mounting transfer sheets 2 and 3 to
30 associated frames 20 in the manner described in greater detail hereinafter. Tables 18

define workstations 21 in which transfer sheets 2, 3 are processed. Waste receptacles 22



feed through gravitational forces undecorated bowing balls 11 fromthe
upper end 12 to the lower end 13 thereof. Ball conveyor 10 is constructed
froma plurality of cylindrical rods 14 which are arranged in an rgcmjl@t@
pattern to capture the undecorated bowing balls 11 therein, and permt ‘Pﬁne

sanme to r@lgosfoiRed Yy fromthe upper end 12 to the | ower 3gyeRehssof ball
conveyor 10, as shown by the arrowin Fig. 7. Aplurality of work tables 18

are positioned in a mutually spaced apart, perpendicular relationship to

conveyor T PYikRed mfnt Bplksbdole 10 pR AR e R koL 00”16 e

conveyor I'nt exanpl e, each o es 18 has a
gener al | y dessribadbelbar pl an  configuration, and includes an assenbly jig 19
for nounting transfer sheetpéi 2 and_3 to.30 ?ssoci ated franes 20._.in the

manner descri b&WforTingpaaiR o Figs O40f 72 series of fazms of pigfds 4 arg posyigned dn

wor kst at i ' ' ; yast e
r ecept acl gi?;é%%ﬁ%d?e&fﬁér}t%tl%h%%% %1%@%%@8@8@% Flﬁtégrf?%%é&ﬁz f’rgrae posi tioned

adj icent wmrksatamiovraisloday 26 tharebétiveat. elnttheillnstraiédodmplen fpup fuctesallyas

descri bed _bel ow. R%Lgrring 3 ain to Figgs, 6 and 7, a series of fornms or

mol ds 4 ad¥FoHERimaldy s areiRRovifqds ¥heremyhe Hest Ly moldgate separated b arplsr conveyor
10 and work $28 ' ' r ebet ween .
In the il Icégteﬁa%gtg aégéﬁnp eé@fd}[%vﬁﬁ#%éﬁ?tg%:{%ﬂ ﬂ{aeﬁtﬂl‘ goellﬁé@%%ﬁ%&?%ére

provi ded, Avkrepad elotgate gravisyt ballvpnvayod 28 &racrasgylgrastlielwitly fisst ball barveyaronveyor

26, dt t mpl d t t h | | 27.
A sccond dDORGETE i SRk S0P BRTalep YR 2oia &7 T eHRIB PRI wi 1 h (1 1ot
bahd ConV%Wiin% balisedioatkiter 2HE B E&nv%%uli}gz% f?&b&ﬁhﬂiﬁl YA XODA 26 and 27 to

transport the decorated 10 bow i ng ba to a buffer 29. Ball conveyor 28

i s subst agpireyby 10,had iy emgniedat baadgle ohe/kerizontal suchrtbatithe balls ¢oll andent an angl e
to the horizontal , .such that the balls roll und ravi t.ati forces from
t he upper ELNgH Mgorf?‘? N rupgﬁcfngfb?%@leé%\?er(f&?é%g%{eogatﬁjg%ep?&?&r as shown
by the ar noWwad sholvndy tife arfow M Fig, 9r Avihird gﬁﬁh}r bEIP BHMR YRS 3395 pésitRAsd bhoned on

the opposite side of buffer 29, and is simlar to ball_ conveyors 10 and 28,
and t r ans e epposit si¢reofuiies 29, rapdnis siwilersp bpll epnyepss 19 and 28, |apdranspats 37, as

Snn, o SRS 0B g cof a0 IFRTRAP BB bR DY 21 0 L5
to Figs. Suminepedtion and gackigidgstdtioanBeds positivpédadidceiithe therlewemndnd 37rofdalli on,
bow i ng b%lnlave%mri 3§5.pr oduced by first providing or formng a substantially
With reference to Figs. 8 and 9, in the illustrated example of the present
invention, bowling ball 1 is produced by first providing or forming a substantially
20- undecorated bowling ball 11 in a conventional fashion from a synthetic resin material,
such as polyester, polyurethane or the like. Undecorated ball 11 is shaped and sized in
accordance with ABC specifications, and has a relatively smooth, spherical outer surface
40. The undecorated ball 11 shown in Figs. 8 and 9 has an interior core 15 with a
diameter of around 7.70 inches, and is constructed from polyester resins and filler. Ball
25 11 also has a cover stock 16 constructed from polyester, which 1s molded over core 15.
The illusirated ball 11 includes identifying indicia 42? such as a serial number, country
of origin, etc. engraved or otherwise formed directly into outer surface 40. The
synthetic resin material from which bowling ball 1 is made has a preselected coefficient
of thermal expansion, such that the diameter of undecorated bowling ball 11 increases
30 when the ball is heated to a predetermined temperature. In one working embodiment of
the present invention, the bowling ball is made from a polyester or urethane, which

material has been selected to provide the undecorated bowling ball 11 with a white color
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20 undecorated bowing ball 11 in a conventional fashion froma synthetic
resin material, such as polyester, polyurethane or the |ike. Undecor gtedi;
ball 11 is shaped and sized in accordance with ABC specifications, and has

a rel atively,5e@gish, spherical outer surface 40. The undeggrghfthdral | 11
shown in I?!’gs. 8 and 9 has an interior core 15 with a dianmeter gz?laround

7.70 inches, and is cgnstructed from pol yester resips and filler. Ball 25
11"al so ha8 ouies syrcedly sk thpse fovrselas etapiicr s e&apﬁﬁc&o ¢ WiHHE ONier SUiRRCeded

OVer COr €430 crealt® WideUatib ot difpabit djcgighﬁﬁﬁd’&ﬁérs' dentifying indicia 42, such
as a serial nunber, country of origin, etc. engraved or otherw se forned

directly into outer surface 40. The synthetic resin material from which

bow i ng bal | 1Ths owsdeulifas 40 qfnededoeattd bowhing balt i & it decofatddniaracedrdengeansi on,
such that the dianmeter of undecorated bowing ball 11 _in¢reases 30 when the
bal | is h¥dthahe PEFseptipedbion (afisay & EeRpBRgrepRPEAIACH Y fATBHRG PRItEM0di ment  of

t he presete;biv | ' : | f I Mafll
Qbsib GO Tbeok BR4/BPYsERE mges magﬁﬁ.%r kLR, BRI S B baA")

ur et hane, mat er1al has been sefected to pro cor at ed
bow i ng bahdéwil in Fiigs.hl-& hahan equaciuor or-fish|bow] Meger tiait Yea@s AG4T8Misual and

PCTI US02/ 14323 op._out.er surface 40 t hat a four. color., graphic.capn be
hopl et StRave bt hypgE Bverife it ey S AP MBES A £F or et
desi gns afitds eRdmpls, thd Asschid Riagey a4 as@pA&: Mtturdrdafatmbpbavd onEs, | 11 is
decorated in accordance wth the present invention to Create a very uni que

t pres . ny
appear anc &2@yhavinge didfepent celonshapernnst siges Fishupiciures #o gach arparederabilyscr et e

I mges th t I . hn ki gs - as an
aquarium g?Sﬁ p%%d:(grg)%egﬁggegsg%l{gafﬁ at‘%glgpl%é egéj?lé'eér)y()fa)?ﬁé@ﬁl}bg%% Fig ][JIP ggltgi ve
t hr ee- di meppositedialvesdgeeddVPiscicheineages 44 alRo irludepiétans of inddérwiatesd | ng bal | 1.

In this exanple, the discrete i es 44 conprise,. pictures of different
speci es of eg‘?qgtﬁ) > SUGHRSFORRLy Saglaﬁ‘tﬁif%?-éﬂi“’]éﬂlleoﬁ“gﬂ POTUMIONZ . Fi sh

pictures 43i.e&kho teet, f;ﬁﬁ—ﬁ&l ¥6 Pl?cﬁzl}ﬁﬂgoéb@ldl.% ﬂi‘i‘ﬁg, 3aR1tshb@nd tral
portion 46§J(aFi g. 8)e gf r%owl I ng bgll 1 on each 81(‘%t he oppossiBte ﬂg\l?g\}es

t her eof . Diselseinsludeapeiternsddivaich arelpueferaplycpasitinned bn on ddieoent &7 an owget at i on
47, such as_.cor weeds,, pl.ants,.et.g. which are simlarly pesSitioned on or
2di acent PRSI pal G Sopt O et ey s thefeo i g BfRA DSl | 1
shown i n Ek@sple, patferil 40incldb debblpa} s8hFicite SOBheRe Bot®nphalf 6f B&Wling
positioned on or adjacent to an outer ortion 49 of _bowing ball 1 on each

of the oppalili endamaies piche sbon thetopalfjafbgedingbal 1. Matgrpieurenyk aleg ns 48
i ncl ud ' : f . i bal | 1,
el ude = SRRSO AT PRE RS Re00s PRENR VO eyl 1 no bal | 2

al so .
In the aquarium design shown in Figs. 1-5, both the discrete images 44 and

patterns 48 are arranged in a very realistic manner to replicate a clear spherical fish
bowl. The fish pictures 45 are created to show the fish in different orientations
swimming through the water background 51, and the underwater vegetation 47, thereby
creating a dynamic, three-dimensional image. The design shown in Figs. 1-5 can be
either manually created by hand by an artist, or made from a photograph of an actual
aquarium. Digital photographs are particularly well suited for creating realistic designs
on bowling ball 1, since software and hardware are available to print a photographed
image on the fabric using sublimation dyes or inks, so as to create transfer sheets 2 and

3.

As will be understood by those skilled in the art, the present invention
contemplates the ability to decorate a bowling ball 11 with a virtually limitless range of
different designs, discrete images, regular and irregular patterns, words, logos and other

decorations. One particularly desirable type of decoration uses proprietary characters
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forms the background for the fish pictures 45 and water vegetation pictures
47. In the aquarium design shown in Figs. 1-5, both the discrete inages %
and patterns 48 are arranged in a very realistic manner to replicate a

cl ear spheggd jcsh  bowl . The fish pictures 45 are creat t he
fish in dﬁ?gj?égr—\@sgri entations sw nmng through the mterﬁﬁéggﬁg%d 51,

and the underwater vegetation 47, thereby creati ng a dynam c,
t hr ee- di mBns fhsiAssquitied nanpreorenyiogite sidesaf thebevliag ball b (roysheyan). Ept her

manual | y d, b b ' ol n

act ual agﬁgﬁ%’mmp%ug?‘? %n %ﬁ@‘?‘égr@%?@%@é’% ]‘f(l:rtgﬂ%gpfe ytPJ\XIE: Q{sﬁfﬂ?%gﬁ or

creati ng MQAQUSE!ican Heapglied to one bidwbf thg Hal| andlthe akme EMECKIBAMMOERRE” har dwar e
are available to print a photographed .ipage qn the fabric using suplimation
dyes or i ARRIeddE ‘E%ORWSE? Bde of the Fhotioe b&ﬁﬁeﬁgr@sab?ak@r.o i efgenfepﬁder_stpod
by those gkighd Glviidy Bd1E1 l@xft(mieexgﬁf\% c{%ﬁx%&%mlldsﬁé{tﬁfﬂ Nhe A TROALAStdthe ability

to decorate a bow ing ba h a virtually l'imtless range of

di f f er ent selegedydesigrithemeebechi deaiges arerpagtidularlyappedlingggwhidrepatasealns, wor ds,

| ogos and otrer Cg%)j@r@{ri ons. One particularly desirable type of decoration
uses propPP&{ks o $X%rs 9 1 F MAR 201HO WD 031047878 PCTI US02/ 14323 and
their associ ated nanmes on opposite sides of the bowing ball 1 (not shown).
For —exanpl e, @n]o'tﬂéﬁ/g%&fcaraﬂs?raemabﬁéﬂ@?eafa&gpa&h%@sam@mwuwa%m t he
trademark "M CKEY SE" can be applied to one side of the ball, and the

name "M CKEywnOgSsEharka ppd assdeinted ldgos oppppotite sidedef tie havdingowll hgobal | 1.
Vari ous bagckgrounds ca f or n LQow i ng bal,l 1 he en the
character gﬁ?‘?‘f}s F?%ﬁ%ﬁ%ﬁ% ?cﬁlé’?ﬁ(g%%t gblg‘g‘ngf?\lgﬁ{"?% (faﬂep © @Bﬁ%‘i)%g%wdes i gn
theme. Sugide @€ SHethitsvlaigeballal, ah€ tHealsbotiagPsalht Bedr lozodppliell ®the 6ppdsat side@l er s
and collectors. Another particularly desirable type of decoration for

bow i ng bhe bawlingdall\a) red bpekerpnndradicbrmiokmed hefween thei teadsmarkogskthe fogspposi t e
id f ' t - i nt " COCA
Siiee O it A, SO e OIS AU Bl ARy COCA

associ at eddgtdafor begiordte gonamet ieeehts, and e ldiep odetealesddeddfowlingebatioutel ng

ball. A red backgrou be fornmed between the trademark and the logo to
conformtglvlcﬂé‘wﬁgﬁﬁngg:g‘taga}/éﬂr'uéeé%?g??qt@nﬁg theme. Such decorations are =~~~

particularly adapted for corporate sponsored events, and the |ike, where

decorated bowl inga AL cffifiple OF BENLAYBMI RShOldvERn A QbscdRTkiAPrAALEs L1 S ng.
sharp, bright and very colorful images and patterns that greatly enhance the appearance
of the bowling ball, and make the same more attractive to a wide range of users and
buyers. In the example shown in Figs. 1-5, a 360 degree graphic process produces a
four color bowling ball 1 with a unique aquarium or fish bowl design that completely

covers the ball.

As best shown in Figs. 10-17, the illustrated transfer sheets 2, 3 are constructed
from a stretchable fabric 52 adapted to accept the application of heat-activated ink
thereon. Fabric 52 is preferably woven, using substantially similar stretchable warp and
woof threads, such that the transfer sheets 2, 3 can be stretched uniformly over the outer
surface 40 of an undecorated bowling ball 11. In one working embodiment of the
present invention, the fabric comprises style number Bk3066 by Fisher Textiles, which
uses polyethylene and lycra yarns in a jersey lycra pattern, and has a thickness of around
.015 inches before it has been stretched over an associated half of the bowling ball, and
a thickness of around .011 inches after it has been stretched over an associated half of

the bowling ball.
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In each such exanple of bowing ball 1, the invention disclosed herein
produces sharp, bright and very colorful inmages and patterns that greatly
enhance the appearance of the bowing ball, and make the sane norel” MAR g4
attractive to a wide range of users and buyers In the exanpl e shown in
Figs. 1-5yoasRf@relegree graphic process produces a foug,cf,gg@yugng ing ball
| with a unique aquariumor fish bow design that conpletely covers the
ball. As best shown in Figs. 10- 17, the illustrated transfer sheets 2, 3

are constructe qgﬁig | %p@ag_ : e
application of 8@1#9{8 |e\§/%[{tig{5 I'n ﬁ(t)[%gtr?éetglrﬁ\].]gsﬁg ri c{ @‘g“’%‘tgdg‘?g?gépé‘{ﬁpy woven,
usi ng subsheetb abhokirgy 58 isq:refextablgtapﬂﬂ&ﬁltethuefnmlcambefomdie Hehiraegidsted milkch t hat

t he transfea&i}s&ets 2, can_be stretchec{)éqarnlforrﬂy gver the outer surface

40 of an dh thezgto b@\ﬁf Shey comprise 3 BifaehefEReT WthehBRSHUFRIFASIBYE t he
present i 5}%‘9 sher

Texti |l es, mﬁ%ﬁ:‘}h%glsléed;t%ﬁtﬂgggk% ene ?/f%%l] % Sfm@liﬂ?%rggéé%flycra pattern,
andS has a rblls cikeneshalslé fzbriowand papeﬂbzic&mgrmdnhﬁnﬂam‘ddogthdr ukiag a lpesssurst r et ched
over an assog¢iated half_of the bowing ball, and _a thickness of around . 0O

11 i nches Sgasitie adhesives Mpgrm@ﬁéwlw&engw lagos%e«?ta%af #AMA X  the

bowing b #) / In order to prevent
the fabri gﬁdfhr o%?g%?]e'%@ﬁ ng Stg%egt&&g%@eg%g gﬁ %&arl S g’ppl ied thereto, a
backing 53 is pleat-antixbtey ipip khicadpplied thtrefpapuribacked fitefcohectt Setoheedte act i vat ed

ink is ap ed t heret.o. PBacking 53 ma co rise a.bl eachedq paper with a
pressure $i g"r#eﬂny’é dg SFETH p Pl 916 §* & PERSet fRyeRtRD, Sy 82 wor ki ng

exgipl e ofinishie Prigise Bhtol thY f—%kecﬁfa’ﬁﬁé !;}&e@f545tﬁI %&Wcﬁffér@ﬁ c?r&mﬁg'd paper
backi ng are | am nat ed togeth using a pressure sensi'tive adhesive. The
paper - bac lpeekessgh carcbd @edhmdu@mg offeet pristinge sikk @nceuf elegtrostatic oorotognmhes by 34

R R T R R T

pr edet er minashige disBiised dVRE,200h0 ad 2o A&, AXARLIEmATe dy B@aﬂ&rﬁ&ﬁ inbrd\E/8S.1 on,
sublimation 10 inks arcg@prl nt ed on?o t he aper-backed fab‘ritlic s\rllcggts 54. A

vari ety ofOth¢rftvp,ﬂseﬁtml$§@mdmgnwhﬁd@%@%W@h 3‘117@31219@1@131111‘!%@119& ng of fset
riating, r r r t.her nor e,
18 e va RS Ri R IR, 16 o RS WS in B 1, oo

dl sbur sed pdh‘@éf a seleﬂﬂeda&s@amdmed cmtd eann@ypdr@mm& fﬂxmhoan g4 aniedacpui none

dyes. Oher types of inks and dyes may be used as well that enable
subl i mat i @PBDERE costs. Each printed sheet 54 is then cut to size as shown in Fig. 11 to form a

single transfer sheet 2, 3.
In the example illustrated in Figs. 10-17, each transfer sheet 2, 3 includes a
20 circular border 55 which separates a circular inner portion 56 from an outer marginal .
portion 57. The inner portion 56 of transfer sheet 2, 3 includes a circular center area
58, an annular transition area 59 surrounding center area 58, and an annular outer area.
60 surrounding transition area 59. The center area 58 of each transfer sheet 2, 3 is
particularly adapted for printing thereon discrete images 44, such as names, character
25 likenesses, designs or the like, as discussed above. In the example illustrated in Figs.
1-5, the larger fish pictures 45 and vegetation pictures 47 are printed in center area 58.
Transition area 59 is particularly adapted to print smaller discrete images 44 and/or
patterns 48 thereon, such as the water 51 and fish bowl bottom pebbles 50 illustrated in
Figs. 1-5. The outer area 60 of transfer sheet 2, 3 is designed to mount the transfer
30 sheet in an associated frame 20, as described in greater detail hereinafter.
In the examples shown in Figs. 1-5 and Figs. 10-26, transfer sheets 2,3 have two

different, but mating designs thereon to create a single composite image having a very
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15 heat-activated application of designs. In the exanple illustrated in Fig.
10, a plurality of pairs of a selected design are printed onto each
paper - backed fabric sheet 54 to reduce printing costs. Each printed:shgetys
54 is then cut to size as shown in Fig. 11 to forma single transfer sheet
2, 3. In Wwoasexgrpl e illustrated in Figs. 10-17, each tpaigk@iasieet 2, 3

I ncl udes a 20 circular border 55 which separates a circul ar inner portion
56 froman outer marginal portion 57. The inner portion 56 of transfer
sheet 2 L6 la c P aT<Yr 1 on area
59 surrouﬁlgfdri:lg %n?ca:rggmggf and %&eeg%%%ﬁ %ﬁoﬁ?@%ﬂhéﬁl%%tgtndl ng

t ransi t i ortheafoges &en&ﬁqnocmétﬁr withepabl& 36X and aclertSi anthedontsheed td, 3 is

t | ar | dapt e th di t 44, h
P har ot o1 TpeReD Stk pofoai 4y, dt iber ik HebS s RRCRRHE ke 1 tho
exanpl e | Idoliphd 4 Rikrirh oF kifndervindh vebHRtion Uedigd 41 blho Aot Y SsherPociih

vegetation pictures 47 are printed I'n center area . Transition area 59 is
pardi cul ariby with ppblles SMbansrwater St khechottdinsiod §1pere$p¢ag@1y ofouten povion 49at t er ns 48

t hereon, su he wat er, 5 n bbles 50 illuystrated in
s 1. 5 Atlateist o efipls beegl biIoY o e S B8 Wt s SETeri amaibets 48 rount ¢ he
transfer Swmgfek BheRfd ﬁﬁxﬁ%ﬁ&@%ﬁ%@dﬁ%ﬂ%@w &%at@%ﬁ&&éﬂ%ﬂods%rgreater det ai |
hereinafter. In the exanples shown in Figs. 1-5 and Figs. 10-26, transfer

sheets 2, 3midsrenptedodesignfover theeqtir qutensurfapgdGehayiing bhkkdedn onoworking e a

single co S|Ie e havin ve ~ MAR 26 4 78 7 8

e Usos gt FEE prkgth Bbetich® 1 pateas 48 s FECPEY PURRAERE B8 hae a1 ar ge
yelpow t aﬂﬁnhh&ﬁax‘éﬁﬁg&f dhpetdnd 16WEr ttMSReF sHekbts QQMH Bakin@Omhby A8 midte eidilyh pebbl es
50 and water 51 at the bottom and top respectlvefy of outer portion 49. The

upper tram@edsheet 3 has three smaller fish designs 45 |n front of an

underwat er veg 4 e ent 46, with
pebbl es 50 and%{7 I(ijc%%%rbn z?b?f’tetggni% g%g?@g%ruggspée}lc{ﬁl/ y of er portion
49. As dl(Figufmpﬂ:ldl aﬂspﬁlt eabefing6X @id. 15%| D¢ illukteatdictiipls &3 a0 628fE nafieer 51
designs on upper and |ower transfer sheets 2 and 3 match with each other to

create onda@shef melebbands. Inmex wing0) aswae Quigids dipmetsy substantialbheqmpensuiater sur f ace
40,0f bowlg, Q‘g‘}f Hameter of BheWul @P‘S&Hé} Sa@%ﬂefjg;{é%ts 9f 3 tt&??ssﬂf f %Qittxo enti on,

the pattern are purposely ace rahsitron a eas ® of upper
and | ower the aﬁmfee lshedpesd ﬁ‘a.tﬁcsamd Qutersiiinpos? intledesan@veroertered slaspy 63 wnicﬁ hed. Wth
reference to Fi 13-17, each frame 20 includes an_endl ess inner_ ring 61

spans be een the opposite ends of outer ring 62 and is selectively rotated to open and
close frame 20. The full lines in Fig. 15 show outer ring 62 in a fully closed position,
while the broken lines in Fig. 15 show outer ring 62 in a fully open position.

20 Assémbly jigs 19 (Figs. 13-17) are provided to facilitate mounting transfer sheets
2 and 3 onto frames 20. In the illustrated example, each assembly jig 19 includes a base
plate 65 having a circular disk-shaped fixture 66 mounted on the upper surface thereof.
Fixture 66 has a circular plan shape with an outside diameter substantial equal to the
.inside diameter of inner ring 61 to closely receive the same thereon. Fixture 66 aiso

25 includes a side edge 67 having a height substantially equal to the height of inner ring 61,
such that when inner ring 61 is mounted on fixture 66, ;clS shown in Fig. 17, the upper
surfaces of the same are substantially flush.

In operation, transfer sheets 2 and 3 are mounted in frames 20 in the following
manper. The operator disposed in one of the workstations 21 positions an inner ring 61

30 on the fixture 66 of assembly jig 19. A transfer sheet 2, 3 is then selected, and the
backing 53 is manually stripped from fabric 52 and placed in waste receptacles 22. The
printed fabric is then centered on the fixture 66 by aligning circular border 55 with the
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(Fig. 14) and a split outer ring 62 (Fig. 15). The illustrated rings 61 and
62 are in the nature of netal bands. Inner ring 61 has an outside ir,"%JE%t Gl
substantially conmmensurate 15 with the dianmeter of the circular bor § dn
transfer sheets 2, 3 to assist in positioning the transfer sheets on frames
20. Quterwipga@eR®7s | ncl udes an overcentered cl asp 63 whi gfTsSAIssbet ween t he
opposite ends of outer ring 62 and is selectively rotated to open and cl ose
frame 20. The full lines in Fig. 15 show outer ring 62 in a fully closed
posi tion, oufdeld@anidi& diriﬂ@eﬂnglsme@uwarﬁgm isl R PAicREd Berihi?d rfag 61N @ fully
open position. 20 Assenbly jTgs 19 (Figs. 13-17) are provided to facilitate
mount i ng twithrtbé cutesinea 6@ of Ransfed siieeb Rt Fpasitiomed bet@een innertring 61 and touter ed

i ok, shapHERTe KIF b st ottt B ke paet rudis i Bieeof: Sekfef ur o o6 has
a Ci rcul akndkARfes SRRE2YS isteRika tréﬂaﬁ@d@ﬂ@@%&%vnﬁh&tiﬁé aRbdiaba akabot® the

i nsi de di ameter of inner ring to closel'y receive the sane thereon.
Fi Xt ure 6@ geherallpplanarcionditien & %fasmoremy@h sﬁmxla:amangmhrm@ﬂrg hoops ulnstheint i al |y

| to t h ht qf 61 i
rGrgﬂﬁt edooﬁl 'ﬁf"ﬁ%ﬁlg@%@ gg&r’i%&g‘?ﬁéi’sgme er ﬁ%Sf?fWB%?? @g&ea"rtpbg of tlhz sane
are subst aahifal dnkerd WShirs mABR ERLdeARA dekiBRSithe ljRPLAd RwaRdaifese MOUNt ed

in frames 20 in the following nanner. The operator disposed in one of the
wor kst at i ¢resbopdingdalitli ons an inner ring 61 30 on the fixture 66 of assenbly

haualiy stripicl FramedbFia Koot TR B hm R L w1 os 722 "
prigt ed f ahtibsary ﬁ)vﬁéi%lfqﬁ%@ﬁ%hﬁﬂca% %thrw GQrEM(ﬁf'd)rHﬁﬂeﬂQz@d rcul ar

border 55 with the -12 1 ~ MD Ah 03/ 047878 PCT/US02114323 out si de
di anet er @fovidadde reqiprgeata upper metdhall71yglagye ﬁOslowwénolaétgift?Do iMeld belaes i nner

nner 11 ngUekt 7L ARy SBhisph ARl HebbhAal Bl Findrs BBy, (PR, 0O, C5°°
posi tion, calfectibelydefine spherical sholdsdaeivy 5 I%bn miolte4 fsripawffaily slbwatpoﬁnoﬁ i s

rel easabl r et ai_ned_ or trapped Wi thin the associated franme 20 in
gener al | y}{‘ﬂﬂ 14 gayitiesofiand; 7drirs defined 5x pmepth Hiwfﬂﬁ?qeéranﬂéf%W@ﬁBF@ﬁﬂéry hoop.

I ny4 he |I ¢ g sfer sheet
2 }';nd t he %%%‘earb%'?ﬂ%?é]?g@ieg ee?&éQE@E to gn&t&ﬁ.i?ﬁgdlgi&e)éﬁ ’ezkaggy gns on
t he upper timndt provess tangdevatre Ods desdrmeﬂ)bmbwngxeinalﬁdmeﬂer idWlightly &ifrgor ¢ltemethe 0 Fi gs.

18- 24A, thelllustratedfor nol d includes a 10 statiopary |ower half
70 and’ a RIS 41 WGeCHEE DA DA 1141 FORi 5 ety Hemeranise; 4n ofe

working embodlment of the invention, mold cavity 5 has a diameter of 8.585 inches at

room or ambient temperature, and a diameter of 8.607 inches at a process temperature

20 of around 360 degrees Fahrenheit. In contrast, the diameter of the undecorated ball 11
is 8.570 to 8.585 inches at room temperature. Hence, when an undecorated bowling
ball 11 at room temperature is placed in the specified mold 4 at process temperature,
there is around .020-.040 inches of clearance. Since the matching transfer shéets 2 and
3 have a thickness of around .011 inches after being stretched during processing, there is

25 normally up to .015 inches of clearance when mold 4 is first closed. As a result of the
slightly enlarged size of mold cavity 5 relative to bowling ball 1, transfer sheets 2 and 3
can be uniformly stretched and positioned over the outer surface 40 of bowling ball 1
during processing, so as to avoid distorting the images 44 and patterns 48 to be applied
thereto, as described in greater detail hereinafter.

30 The illustrated mold 4 (Figs. 18-24A) includes an upper anchor plate 78 attached
to and reciprocating with upper mold half 71. Anchor plate 78 supports a set of vertical

guide pins 79 adjacent opposite corners thereof. A lower transfer sheet carrier 80 is
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provided to reciprocate upper nold half 71 relative to |ower nold half 70.

Mol d halves 70 and 71 include sem spherical or hem spheri cal caV|tqemAﬁ§qn

and 74 respectively, which collectively define spherical nold cavity 5 whe

nol d 4 is gylly cl osed position. Mold cavities 73 deflned
8

by snoot h |§t%@?3r surfaces, and are sized to closely 15 regglve ?@%

ball 1 therein. Mre s eC|f|caII , mold cavities 73 and 74 are sized so

that at preRbly SUWREES frBF’eSm@Fsplﬂég%F’Y Béef q{égséwergcp@&l whigherer is slightly
| arger t h%e%&?mg@} Pc'lr&n/@(ﬁ 1rprna{nlf$%dwgﬁﬁl9r79 QVQQ%F Rt baridr 86 11{09.91%% g r

anbi ent tenperature. In one enbo e |nvent|on
cavity 5 hasun 8@ifandsdtachably récebdbg amd:iﬁanmg the frame 30 oﬁmh) assotiatedripeent ure, and

di t f_.8.607.i h t t d 360 d
Rahr onhe! (ks St 2LAR Sppe g s aEr e sTORRDREPwad SRISIPEr N g 270
Lo 8.585 igehapoirably QIARRS) it shrind BIERchid BB TowiidBAOLALGE: BRW | NG

ball 11 at roomtenperature iS5 placed in the specified at " process
t enper at ur’®; Uppberansfes sheed gardier 82 &-sipdar torlewerstrayisfer Iskeet aarcier 8Giande t he

mat chi ng t.r fer she have a th| es 011 inc

Tt or bo; b3 mititf a2Rden R B8 Finl bl dRRE el 20Nt pndsel ) T2
inches of w Felatrra{m shéa thakth. #1016 4falsoSheled ek ve?ﬁca@lyraﬂﬁmkdbl@étolbm
slightly enlarged size of nold cavity 5 relative to bowing ball 1, transfer

sheets 2 aeditignerse aperahhi sanastyd withdeweragolddwlids sraced aparbirem enpesigut er
f 4
surtace %ogi ang}éo@%ﬂ@ﬂ Eeri%tod]'g! %Q&g%&%&ﬁ@%ﬁl&ﬁmﬁ@mﬁfer%ﬂ dpg‘é%'rfé @g%\l}lﬁ{ ting

t he i mages patt erns SCr 1
greater der&s;iebt todowenmbideialf BD Thi @luskrated tpositioders86 drelin(the gatureld-Hdis)

i ncl udes a r anc ate 78 attached an rec rocatin h upper
mol d hal f Eﬁa%@wpswwa Sl mas b Ckgk il | 3re AU %;ﬂ“rf%‘e?g

adj acent Cﬂﬁ%ﬁ&é& ﬁl(ﬁ%@ﬁﬁtl&ﬂb% 8610 refid ﬂié@sﬁm%rlﬁﬂﬁiﬁfres%r&?éd Veafidal Bhsifibn.i S
--13.. MAP, 21[ G WD 03/047878 PCT/ US02/ 14323 novably supported from gui de

pins 79 by a set of fastener rods 81, which are telescopingly received in
mati ng gui de pi e iN@strdtedumold 4 alss iretudsh batercad upper }ﬁ@timgldbmdms o heaterant 82

for detac cel Vi and retai e ane 2 f at ed | ower
transfer Eﬂ OA‘HS‘E é?mg?ra%q%tpﬁxgﬁggqr a&ﬁPPP"éﬁ“%é?}a’s °§I7 89;1/ ?8cei ved on
fastener rﬁ?&&terﬁﬁne@ﬂ@c&@%xﬁﬁérﬁtn&u%@[lhﬁﬂat@bl hﬁaﬁbﬂs 99Rnlig Hdeat t ached to the
| ower ends of guide pins 79.” Upper transfer sheet carrier 83 is simlar to

| ower t r arrofeentipnaleonstmgtiony e atierhed doteilicte the adiagent 98faces Oﬂl@wchmbl y
receiving and re of assocj at [ tr sheet
e YL g SR 11 Be Sl PO Sl PRl o

the cavity surfaces of mold halves 70 and 71 to a process temperature of around 300 to

450 degrees Fahrenheit. Heaters 90 and 91 can be activated continuocusly during

production to reduce cycle time.

The mold 4 shown in Figs. 18-24A also includes a controller 95, which may be
in the form of a timer or the like, to actuate cylinder 72 for purposes of opening and
closing mold 4. Controller 95 is normally set to maintain mold 4 in the closed position
for a predetermined period of time to ensure sufficient thermal expansion of the
undecorated bowling ball 11 to apply adequate pressure to the transfer sheets 2, 3 and to

fully activate the heat-activated ink.

In one example of the present invention, mold 4 operates in the following
manner. The operator, stationed at workstation 25, takes an undecorated bowling ball
11 from conveyor 10, and positions the same on the center of the lower frame-mounted
transfer sheet 2. The operator then grasps the lower frame 20 to transport the lower

frame-mounted transfer sheet 2 and associated undecorated bowling ball 11 therein to
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positioners 86 operably connected with lower nold half 71, spaced apart from
opposite corners thereof, which serve to precisely position the | ower
transfer sheet carrier 80 with respect to lower nold half 70. Ther u
illustrated positioners 86 are in the nature of bolts threadedly nDunFeQUQn

the upperwedpsfebs ri gid pins 88. Lock nuts 87 are nount ggr@8eilaps threaded
ends of positioners 86 to retain the same in their preselected vertical

position. The illustrated nold 4 also includes | ower and upper heating

el e”e”ts 1&‘%%2 %gand on. 9”1’11&8%&86 et} 1d6erfs (v%tt%&ﬁ Houkdag !ower and

upper haive érm ned process errperature The

i |l ust rat ednitenires? Aith assdcidtkd bawhngballcldntiesini it ahe ROWR 182 Wattheoldweand are
attached directly to the adjacent surfaces of |ower and upper nold hal ves

70 and 71 .trapgfsg @ﬁst arigr 9. s pesitianinedthe joyep frapgmounicd tapsfpeshget abdof  t he

cavity sur re of around
300 16 420egEgPAL T Bl ey 6 ARE ey R PRI QRE TR AT RA A1,

confi nuoush(ywﬂhrhggls pﬂ@dt&dpemmrthftsrt‘mimﬁ/ﬁ ﬁ:amé eoupmdly‘ihemﬁnhdloﬁms hown in
Fi gs. 18-24A also includes a controller in the formof a

timer or treerpRwted Wansfer shgch2 and bowling br!é 1?69 nwlslr‘bd%%%nbm SHREIMEY and
cl osi ng mléaﬁsférs‘égm SePdidriet ay%?)eﬂrp??{ gﬂBB:HnXJ ﬁ&rp&ﬁ’oﬁ&hgﬁv@ér'ﬁaﬁ% kd 4 in the

cl osed position a prede eri1'od ensure sufficient

t her mal exméamrmdhxfwltﬂg&)allurldd:mctbalheewlelgmwtfthegnobmhg bdll. to apply adequate
pressuretothetransfer sheets 2 3anfd{ full ctivate the

heat act i vat ed Tihe ieperpior geret Dasitions| the wpes ém?rff@&%‘ﬁ‘il {‘?Pﬁfgrﬂ]f’%ﬁ intedhe 4 oper at es

éé he folg, 3 V\? Fﬁ@'ﬁgﬁr tx]z_aﬂ%fm?ﬁ%&aéa&ier 8§tﬁ’c1%gﬂﬁ gb%osfahs%xaéﬂc&@ 25, takes an

ecorate Ing b rom conveyor Itions the sane on the
cent er of exfendd ganerallf harisomalyracmds tmmmﬁefugjeemldmﬂMeanﬂomrlmmd t hen

t he f t t | f ted t f
Shact 2 antredbetens ENIALACU 4 B NGORFHE B0 LoRer 720 BERREAS o |1 1101 na
VO 0370474 firffel bb’%@é’i{x% 8 ﬂal‘f'ﬂ Bopnvedril ?%\Jvdrh%\{re'i‘snliﬂl@ﬂalf Jheasoper at or

then inserts the | ower nme- mounted trans sheet W th associ at ed
bow i ng bahéwi in Figer2f andlzat d.owiee transfiertsh@2 carict Biblsllmmcd until sheslower sheet

ca i er sitj.oning.t r frame ran fer eet 2 and
g batemert RO B e B Rk ER e o e I S e beehal 1 70 of

”D| d 4, a9 ;pduhevdritéd Edvﬂmglb%ll 1£\Sher18 wRBR BS Rﬁfvek h'fol@caﬂrﬁ? 74 MR ethiname 20

upvvardly to shift the | ower frane-mounted transfer sheet 2 and bow i ng bal |

11 to nol dhesametia afshiphtiycspgcedapat selationship, so that they do not touch one another, as
shown in Fig. 20 and 22.
The continued lowering of upper mold half 71 causes the upper frame-mounted
20 transfer sheet 3 to come into contact with, and be stretched uniformly over the upper
hemisphere of bowling ball 1, as shown in Fig. 22. The upper frame carrier 83 then
abuts the lower frame carrier 80, which draws the outer edges of transfer sheets 2 and 3
together around undecorated bowling ball 11. Further downward movement of the
upper mold half 71 pushes the undecorated bowling ball 11 downwardly into the lower
25 mold half 70, and shifts mold 5 to its fully closed position, which precisely positions the
transfer sheets 2 and 3, and opposite halves of undecorated bowling bali 11 in the upper
and lower mold cavities 73 and 74 at the same time, so that the ball will heat uniformly
in mold cavity 5. This uniform heating keeps the ball from cracking and/or damaging
the smooth outer surface 40 of the ball. Positioners 86 keep the lower half of the
300 bowling ball 11 and associated transfer sheet 2 from being heated before the upper half
of the ball and associated transfer sheet 3 is heated.

-15-



transfer sheet 2 stretches uniformy around a major portion of the | ower
hal f of wundecorated bowing ball 11, due to the weight of the bowi _n% bal | .
The operator next positions the upper frame-mounted transfer sheet B AR @lh
the 10 nount 85 of the upper transfer sheet carrier 83, such that the upper
transfer glpaglsR7g extends generally horizontally acrosspibgsialsdam of upper
nold half 71, and is |ocated directly above bowing ball 11, as shown in
Fig. 18. Cylinder 72 is then actuated by <controller 95 to shift upper nold

hal f 71 downwargl Que : i 1061 .20 and 22.

Lower transfer A?%%{o%%%%%w@aﬁsgﬁé%a%ﬁgigfsotmagem& E@pﬁrg%rre 20 abuts

posi t i onenewéed infdehepasity ofthe lovep it 1edfl A0, theaatee atdadOlob \@verttragsfsf er sheet 2

and undecor ated bow i nglFbaII 11 therein within the | ower nold cavity 74, but
3

retain tseet gnwhich has alrsady besp unifornaly sugiehed as @ result of &5 weizlt Of bawhng hey do

not touch A s 4B OF ‘ﬁ% : - eant | dgl.oweri ng
of upper r}r)og{igl‘ri%ﬁr ﬁc@%g%gﬁbt eﬂlﬁglggér&fﬂr%ﬁ%- ub%tﬁéé;{ QS#@?E\%#@? tﬂseheet 3to
con® i nt o uppertteambienklidet 3 ispuillbd tast spatnsdthelsidasi df bowliyg balkl1 ddthe mphkis

hem sphere_of bowling ball 1, as shown in Fig.; 22. The u {l)er franme carrier
83 then &Mieh bies PG iameter Hianokdheavitg p aproCeRf fEIPERMIGAS igatiy b Wges of

transfer ?ﬁl@&ftﬁ%@dﬁﬂﬂtc?’ of Ehg ?S%"ﬁ@i baftl 44 %dﬁp%ﬁ%g{aﬁﬁ gm?ﬁi’@ tiai&ﬂneﬁ@bf thi -

Furt her downward novemnen upper no pushes the undecorat ed
bow i ng batrktchiel wehmsfenahatts)? andt3) thehdosingvaetior?dl thelippbehalold B0f 7larethtivhitd t s nol d 5

toits ful | L1 ., which i | iLLi the ..t f heet
2 and 3, " dilonsEEel R i8S hef S B ARS et AR, a0 TN (he upper
angl | over nﬁﬁiuﬁifsﬂs&étﬁgngénﬁ@&a&ﬁr%e&s@aﬁ%ﬂ EoBequeft diftghioh Bgmal | will

heat uniformy 1n no cavity 5. This uniform heating keeps the ball from
cracki ng alesigoprigtedrtgreog. t he snooth outer surface 40 of the ball.

Posi ti 86 t | hal f the.30 b ' | | 1 d i at ed
Lrans or sheot VoAt Adec el durbpeiiRe s oun thate. 26adTe By and
associ at e%ggér%ﬁflﬁﬁer%@fer shek 3NRALAEk captived inihd\Ra2h G otk {yirhBE 8

PCT/ US02114323 As the |lower franme-nounted transfer s.heet 2 and associ at ed
bow i ng bajpposite halves of theveuteisurfapo4Q bighe pafundecofatadhowlingbell kbl Wheal f 70, the

| f t .2 ich |.ready b i form
ot HEt cheq 14 HrelitEs. obé TR Bdeprfel SEv bt 1S D Pp e Rom 850 poa 1 ght 1y
around t hembicde fenpbrdnlre, KANbWA K Bia! 24, shéh BatSh vt mERNMING FirstichBed upper

transfer sheet 3 is pulled taut against the sides of bowing ball 11 as the
nol d i s thereis either no or insubstantial compression of the transfer sheets 2, 3. Rather,

transfer sheets 2 and 3 are stretched tightly or closely wrapped about the outer surface
40 of undecorated bowliﬁg ball 11.

20 Heaters 90 and 91, which normally remain in the activated condition during
processing, immediately begin to heat the transfer sheets 2 and 3 and yet undecorated
bowling bail 11 closely captured in mold cavity 5. This heating of bowling ball 11
causes the bowling ball to expand radially throngh thermal expansion, as shown in Fig.
24 A, which expansion is resisted by the mold halves 70 and 71 to uniformly press

25 transfer sheets 2 and 3 against the underlying outer surface 40 of the bowling ball, and
also causes the heat-activated ink to transfer from the transfer sheets 2, 3 onto the outer
surface 40 of bowling ball 1 to form the designs thereon. As shown in Figs. 24 and
24A, because transfer sheets 2 and 3 are made from a stretchable fabric 52, they are able
to compress as the bowling ball expands, thereby ensuring uniform pressurized contact

30 between the transfer sheets and the outer surface 40 of the ball.

In one working embodiment of the present invention, heaters 90 and 91 are set to

a temperature of around 400-410 degrees Fahrenheit, which elevates the temperature of
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cl osed. Since the dianeter of nold cavity 5 at process tenperature is
slightly larger than the outside dianeter of the bowing ball 11 at room
tenperature plus the thickness of the stretched transfer sheets 2 andAB7I;
the closing action of the upper nold half 71 relative to the |ower nold
hal f 70 dgespplrQrab or pinch the sheets 2 and 3, so apctps@Mpdd 10

non-uni form stretching of the transfer sheets 2 and 3, and consequent
distortion of the design prlnted t hereon. When nold 4 reaches the fully

cl osed po iti oXa! i el .an transfer
sheet s 3 %s%élg to a %E'I“%H n\gﬁega"&'g%gﬁ E ﬁbe°%¥\§%oposi te
hal ves of thﬂE)ngEééBP@Meﬁﬁi@aﬁ(ﬁpx@feriﬂ[}ewitﬁha&ﬁ!ﬁk@&ﬁh@éﬁd@%%ﬂﬁgﬂ@ 11. Wen
15 nold 4 first closes, the yet undecorated bowing ball 11 is at

subst ant | Hetrgnheifo Fnghis working B¥anpiay e meld dds reiainedia ihe ¢l@se¢pgsiti@14for duch t hat

compr essi B0t Ot Rl iy, b Blcrkly BoRE o Pl PRRETS 500 5
ar g str et gitadiehi Hé¥mal eRfansibSLihy buwRRM, B4 ddb@awﬁreisuﬁsub fRaggfer 40 of

undecorated bowing ball 11. 20 Heaters 90 ang 91, which normally remain in
the acti vehests Zand, tapd i W.aﬁ@vatqdh@h%g«m’@ted itprelan this évoyklsegxwm@ theat the

capt ur od PREETCR A0rt jolffk s MARTRIL 2icithortiY ot AuRP o B0 digta |

bow i ng behhrehieitg xfbind dﬁ@shtal dfyhetﬂmwnﬁ BalI imereawes aﬁmn@rtsmﬁbheﬁ&ur&igom in Fig.
24A, which expansion is resisted e nold halves 70 and 71 to uniformy
press 25 h?%lﬁgﬁ%ﬁd@ﬁ@éﬁfé’fzmém@Siﬁlég@h‘?ﬁstm%‘lmldww igk igtragsfer ace 40 of

t bow i I t I er from
(1 e P o 20 S G 5 SRS SR A 1
form the desh@sghiofarmad0.0A0 iy créated my derdble Aesigr2 thét wmexmueer éfansfer
sheets 2 and 3 are made froma stretchable fabric 52, they are able to
conpr ess 8kbe easily demaged dYEPE VESpands, thereby ensuring uni form pressuri zed
contact 30 bet of the ball.
I n one wor ki ngwgt(E glrhgrr%th ﬁ%ﬁ&ﬁ%'éﬁ%r eseW| RVent rlgdcj){r(\)% gt %ers gfand 91 are

set to abéwhipehAl Lrmolai4 1ameurm§e1ﬂ%y 4ddicsiBosepaatifgahe &pﬂwaﬁd lowlet siolEel evat es
th e tenperature of -16 1 NAP, WO 03/047878 PCT/US02 /14323 the surface of
mol’d cavi Ralves 1@&&%@9&%@%@@%&%2% hemoyer Fagemopntgdout 300 to

410 degre re% (ﬁ?ealnlh’tr R %Xﬂf“ﬂh@ﬂ?ﬁrﬁe&?‘gekaﬁ% 340 to 380

degr ees 'S wor ng e IS retained in the
cl osed poeocthlng rstah@ r10@ disposed adjacent to mold 4, as shown in Figs. 25 and 26. The lower

frame 20 and associated transfer sheet 2 are permitted to simply fall down around the
outer surface 40 of ball 1 and cooling stand 100. The illustrated cooling stand 100 has a
20 generally cylindrical shape with an annular recess in the top in which a resilient O-ring
bumper 100a is positioned to prevent damage to the decorated outer surface 40 of
bowling ball 1.
The decorated bowling ball 1 is then transferred to a cooling fixture 101 where
the ball is permitted to air cool at substantially ambient temperature for a predetermined
25 period of time. It is to be understood that the decorated bowling ball 1 could be water
cooled, or cooled in other ways to reduce processing time. The illustrated cooling
fixture 101 comprises a base 102 with upstanding arms 103 supporting a flexible sheet
104 sized to receive the bowling ball 1 therein in a sling-like fashion. Spherical bumpers
105 are attached to the upper ends of arms 103 to prevent damage to the decorated outer
30 surface 40 of bowling ball 1 as it is placed in and removed from cooling fixture 101.
The cooling fixture 101 is then shifted toward ball conveyor 28 until it has reached its

desired cooled temperature. The cooled decorated bowling ball 1 is then removed from
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period of around two to ten mnutes, and preferably around five mnutes, to
ensure 5 sufficient thermal expansion of the bowing ball, to apply adequate
pressure to transfer sheets 2 and 3, and to fully activate the 15 man s0¢
heat-activated ink. In this working exanple, the outer surface 40 of i
bow i ng I ts up to a tenperature of around 220- S
Fahrenhe??bog%ﬁgﬁﬁe di aneter of the bow ing ball increaéé@ugggﬁﬁg . 030
inches during heating to a dianeter of around 8.613 inches. The sublimation

dyes or inks.in.transter 10 shee 2 and pepetrate | the outer surface
20" ot °t he coongatB AR e lasE o5 b Forigys ap Vg pogete il 1gFe o ound 0. 010

i nches t 0c6fREPIAMRE 19 dUha REQrARPHAR 1ahaherbiffed R polifdl iPd f  or be easily
damaged during use. After the heat-activated ink has been fully transferred
to the outenvestiorahfashioh, andqiaced gn ball tonveyom3dp dorinspectidneand ppekagibglay vertical |y
separatingmﬁheagpper and lower nold 15 halves 71 and 70. The operator then
grasps th % 20 of the lower frame-nmounted transfer sheet 2 and
transports thepgabe thaldgedorihkd hchldRy Paitirate Gitb eQshted Jtutfack 40Qf BowhiR®! | Ng st and
100 di sposed adjacent t0 nold 4, as shown in Figs. 25 and 26. The | ower
frame 20 halll1athe buffingntotashidoss ant Gimage the daearatinsy huttrather ¢reates apriightf al | down
around the . outer surface.40 o all 1 and oling stand 100. e

Pl r ar Shing g s Yoidhiinarges e deceraston B R e Fa P aaie b wi th an
annular regess in the top in which a resilient Oring bunper 100a is

positioned to Egevent damage to the decorated outer surface 40 of bow ing
bal | 1. The deéwthgtfer¢ziogidessription, it villibs readdy appregiaiedby thgse illeddodhei ng
fixture 10 ere..the ball.is permtted.to air | .at ~substantially

] ont © Sih b acaREe ot o rafhp he oS v SR Rl ¥ OB o e
under st oodjstldadd Ker€ind SueK AbBidicitionk afedo Bakdnsileeddk thehdedval ®E folRMGH, or
cooled in other ways to reduce processing tinme. The illustrated cooling
fixture 10inesmaiessdeseclpimsdy their angusgepdressldisiale ofhenyise03 supporting a

flexi ble sheet 104 sized to receive the bowing ball 1 thereinin a
sling-1ike fashion. Spherical bunpers 105 are attached to the upper ends of
arns 103 to prevent danmage to the decorated outer 30 surface 40 of bow i ng
ball 1 as it is placed in and renoved fromcooling fixture 101. The cooling
fixture 101 is then shifted toward ball conveyor 28 until it has reached its
desired cool ed tenperature. The cool ed decorated bowing ball 1 is then

renmoved from-17 cooling fixture 101, and placed on ball conveyor 28,
where decorated balls 1 are
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conveyed to buffer 29. The decorated balls 1 are then buffed or polished in
a conventional fashion, and placed on ball conveyor 35 for inspecH ,and
packagi ng at station 38. 5 Because the dyes or inks actually penetFrat 2 4%t o
the outer surface 40 of bowing ball 1, the buffing process does not damage
the decorgl@psrshut rather creates a bright shine or 'Hé&@&ozﬂ?&z@.h enhances
the decoration, as well as the overall appearance of the bal In the
foregoi ng description, it will be readily appreciated by those skilled in
the 10 art that nodifications may be nmade to the invention w thout
departing fromthe concepts disclosed herein. Such nodifications are to be
consi dered as magldvdasor daitkde@idtol | ow ng clai ns, unless these clains by
their | anguage expressly state otherw se. WO 03/047878 PCT/US02114323 The
invention clained is: 1. A nethod for naking a bowing ball, conprising: 5

formngfromas I.C re5| ng ball havmgagenerally
spheri cal 0ute %ﬁ‘ﬁ?@i Bﬁz?fﬁ’lcé’g?? Pﬁlo flexible transfer sheets
adapted to conf@fuimg ﬁoﬁltadyﬂmeﬁcre@m&ﬁatamwt)wmigowmmbalgéﬁ&aw the outer
surface of the bow1ng ball; applying heat-activated Ink to at | east

porti ons &Fpherigal quiessyriase; sheets to create 10 predeterm ned designs thereon;
frounting t he 'g&%&&%ﬁﬁ%{?ﬂwéﬂé&&éu fefr SR dgﬁﬁ d & Anforfn16 af ){e&‘s@Sf er sheets
in a generally plamar shape; provi avi ng opposite hal ves which

shift bet \pﬁﬂi’mn@pﬁdip@@ﬂeEdlmfbﬁthepﬂwrtSMSofﬂﬁ@oﬁhﬁngarI cal nold cavity sized
to closely receive the bowing ball therein; posi tioning the

f r arre nount ed @mgélpats%@t@ 8%, tooRs henst Rogtiays @éﬁhe&ansfﬁ@shgwcr #gate pal |

gcent fo] ereof ; positioning the bowing ball and
frarre rmuk’p:&1 [ ans?gsglé%ﬁg%{a@ "bet ween t he opposite hal ves of the nold when

the nold is i nMohﬁtmgoma ikes irtahsder; shedtomi fragnels heretam the imefer dheets id e bowl i ng
ball and transfer sheets are captured in 20 the nold cavity, with the
transfer &Py plomarisham®y at | east portions of the opposite haI ves of the

outer surface Yps to a
pr edet er m ned ?@%&g%?%d ca“%ac{r]i)gomﬁ%al% | ngmg%[3 e@&‘o pang radi al ly
t hr ough t Ipesitiois, expa sstieningl mdid cdvitgsjzadh i deselysecobe the hmi;vlmg ball therein;

15 positioning the frame-mounted transfer sheets on opposite sides of the bowling

P"'

ball adjacent the outer surface thereof;
positioning the bowling ball and frame-mounted transfer sheets bétween the
opposite halves of the mold when the mold is in the open position;
closing the mold, such that the bowling ball and transfer sheets are captured in
20 the mold cavity, with the transfer sheets overlying at least portions of the opposite halves
of the outer surface of the bowling ball; '
heating both of the mold halves to a predetermined temperature causing the
bowling ball to expand radially through thermal expansion, which expansion is resisted
by the mold halves to uniformly press the transfer sheets against the underlying outer
25 surface of the bowling ball, and also causing the heat-activated ink to transfer from the
frame-mounted transfer sheets onto the outer surface of the bowling ball to form the
designs thereon;
opening the mold; and
removing the bowling ball and the frame-mounted transfer sheets from the mold.
30
2. A method as set forth in claim 1, including:

preheating the mold halves to the predetermined temperature.

-19-



by the nold halves to uniformy press the transfer sheets against the
underlying outer 25 surface of the bowing ball, and al so causing the
heat-activated ink to transfer fromthe frame-nounted transfer sheet BAOEP
the outer surface of the bowing ball to formthe designs thereon; opening
the nol d; wangeygPvi ng the bow ing ball and the frame-nppp ﬁ?&,ggﬁnsfer
sheet s fromthe nold. 30 2. A nethod as set forth in clail i ncl udi ng:
preheating the nold halves to the predeternm ned tenperature. -19 3. A
method as set forth in claim2, wherein: said heating step conprising

heati ng both of the nold halves to substantially the sanme predeterm ned

t enper at use, shchethiddis dehporthlie chih 2ewpaeinl on of the bowing ball is 5
substantially the same on both halves of the bowing ball. 4. A nethod as

set forth in cﬁaatim@ng.swep%pﬂanghﬁm%ﬁmpﬁ@ew%mt?ﬁuttswguailyaa@d posi tion

for a pre i xpansi on
of ¢ he' bour o Rar el effe il oF ho e B Rl b LbafdTHn £UPTY
transfer sitgehdalbnile samé ot byth dalvesvaftie: idwlingdall- acti vated ink. 5. A nethod as
set forth in claim4, wherein: said nold providing step conprises form ng
the spherical nold cavity to a diameter which results in insubstantial
conpressi gn of ,t e nold 15 is first shifted to the
cl osed pogl tion, ﬁ%%%ﬂ%{ﬁhﬁﬂlggﬁg V@agg%gt antial portion of the pressure
that forces thmafn[aining theundlé dn the @losédeposisine édrsa predetersiineti ipericdibftimews f ace of
the bowing ball .durjng said heatin steptbfhlisul ts fromthe thernal

expansi on eeurg sfigie thevpal gpapsiones ﬂ@pgbowm tp applysadeqyats pressure to|thg m 5,

|y ei n: mhng AR t one discrete
|mage on cerﬁf.l =3 por%e?%lﬁ%{g at :egg%ctg%tﬁetﬂélgg P%ﬁ%tfgn er sheets. 7. A
met hod as set forth in clai m 6, wherein: 25 said ink applying step conprises
form ng a§ Ieagt ope at t ;on, an outer, portion of at |east one of the
transfer Sheet od as set o clamm 4, wherein.

said mold providing step comprises forming the spherical mold cavity to a
diameter which results in insubstantial compression of the transfer sheets when the mold
15 is first shifted to the closed position, such that at least a substantial portion of the
pressure that forces the frame-mounted transfer sheets against the outer surface of the
bowling ball during said heating step results from the thermal expansion of the bowling
ball.

20 6. A method as set forth in claim 5, whereih:
said ink applying step comprises forming at least one discrete image on a central

portion of at least one of the transfer sheets.

7. A method as set forth in claim 6, wherein:
25 said ink applying step comprises forming at least one pattern on an outer portion

of at least one of the transfer sheets.

8. A method as set forth in claim 7, wherein:
said ink applying step comprises forming the pattern to encircle the discrete

30 image.

9. A method as set forth in claim 8, including:
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8. A nmethod as set forth in claim7, wherein: said ink applying step
conprises formng the pattern to encircle the discrete 30 inmage. 9;:Ajpayhod
as set forth in claim@8, including: -20 shapi ng the transfer sheets so
that they collectively cover substantially the entire outer surface of the
bow i ng baid gsiligng the nold is in the closed position. 1@crsiPihad as set
forth in claim9, wherein: 5 said ink applying step conprises applying
heat - activated ink to sufficient areas of the transfer sheets so that the
desi gns extendg t bowl i ng
ball. 11. A rret%%gfgatgyge c???ért\g *nﬁégﬁgﬁ%géﬁvmﬁtgggﬁrﬁ%&%ﬁmﬂe eﬁﬁ% provi di ng
st ep conpoutsesurface efitlierbgpwling balbivtlersihe ivdd istit theajnsed pasitidnal ves reci procat e
generally vertically to define a |lower nold half and an upper nold half. 15
12. A method as set forth in claim1ll, wherein: said ball positioning step
conpri sesjoposithafRbd sk gehggﬁhqﬂ%lag{lgt Q,gelfe{narre mount ed transfer sheets which
is to be placed against the lower half of the bowing ball on a support
surf ace; placi sed hikeapbb*vﬂgsﬁ@mgnsmpplymgdma—&cnaatﬁl mhuosufficiemtansseof sheet ;
20Iiftin t he me one, frame-nmoun er shet so. t hat the.
bow i ng b ﬁrqng&g%g %l}fti}sgpqﬁﬁqd.qygr ‘ngﬂ‘@}aﬁyﬁ‘ FISPHA Stount ed
transfer gheaRiwling®dypositioning the one frame-nount ed transfer sheet with
bow ing ball 257"thereon in vertical registry with the |ower nold half. 13.
A nmethod as set forth in clai m12 wherein: said nold providing step

conpri ses, providi L oca rier disposed between the nold
hal ves and Pcon %}ﬂg@as(sg QCE‘ ﬂg %ﬁeé ®Pr ame- mount ed transfer sheet 30
Wi th bowl i ng b@dxa n{dwﬁﬁommgrgtewompmés drREiS thyY mMd & hiland QpeSitd Wifesof the

nmol d; and including
reciprocate generally vertically to define a lower mold half and an upper mold half.

12, A method as set forth in claim 11, wherein:
said ball positioning step comprises:
15 positioning that one of the frame-mounted transfer sheets which is to be

placed against the Jower half of the bowling ball on a support surface;
placing the bowling ball on the one frame-mounted transfer sheet;

20 lifting the frame on the one frame-mounted transfer sheet so that the
bowling ball is supported in a sling-like manner in the one frame-mounted

transfer sheet; and

positioning the one frame-mounted transfer sheet with bowling ball

25 thereon in vertical registry with the lower mold half.

13. A method as set forth in claim 12, wherein:
said mold providing step comprises providing a reciprocating carrier disposed
between the mold halves and configured to support the one frame-mounted transfer sheet
30 with bowling ball thereon in vertical registry with the lower half of the mold; and

including
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-21 shifting the carrier dowwardly to position the one frame-nounted

transfer sheet wth bowing ball thereon into the nold cavity in the | ower
mol d hal f before the nold is in the closed position. 5 14. A ne{hedsagyset
forth in claim13, wherein: said nold providing step conprises providing an

upper frapgos@tgmner di sposed adjacent the upper nol d faldsezaaek | ncl udi ng
nmounting the other one of the franme-nounted transfer sheets in the upper
frame retainer prior to said nold closing step, such that the other one of

the frame- mourh#ng the chfrRh dbwiwallgab BositiorBe biid RARSmOIIEL irhnsfdighew and
extends across the nold cavity in the iulgrger nmold half. 15. A nethod as set

forth in vifnbewling baljiberspmintastie molheayity e Hyves modd halthafere shesmpkdiis ng t he
ot her on -nmounted 15 transfer sheets downwardly to the one of
t he franeql-l%u%&gafpprﬁgﬁ%f er sheets, such that as the nold is closed, the
ot her one of the frane-nounted transfer sheets is uniformy stretched over
the upper half of the bowing ball. 16. A nethod as set forth in claiml1l5,
wherei n: o sd) mefod s st derth i daimpl3s gkgieiies conti nuousl y hearing the upper

and | ower nol q,; i i td 8'[5!. ! cycle
time. 17. A rrg?lﬁomg[L lg?%‘g#{h# g‘rglf E@%{i Sg?%l?%d%%:ﬁﬂgﬁu%g& coopilsﬁagéghe bow i ng
bal | af t exijaseitdhéodper mhdldlfigndinejading5 18. A nethod as set forth in claim
17, wherein: said coqling step. conprises air cooli ngi%jt he bowl i ng ball at

subst ant i al | y Tapgtiagthe qtlisrons of the famegnopgted srapglen sheetsin the poges fame n ¢l ai m
18, incl ygding; (o [ | I S| 1 ik h upst andi ng
arns supgortlﬁgﬁglo%f é:l)’}lﬂ%lﬁg gﬁgg?gs%ﬂ% %@e?g%g%ezét eﬁ%‘gél |Hige all therein
i @0a sl i nopnkfek gheb@Sh ponitioned diréctly bvloR AYiExIAGH it $34 e Hol& CalityS0 Hel 4323

upper mold half,

15. A method as set forth in claim 14, wherein:
said mold closing step includes shifting the other one of the frame-mounted
15 transfer sheets downwardly to the one of the frame-mounted transfer sheets, such that as
the mold is closed, the other one of the frame-mounted transfer sheets is uniformly

strctéhed over the upper half of the bowling ball.

16. A method as set forth in claim 15, wherein:
20 said mold heating step comprises continuously heating the upper and lower mold

halves during bowling ball production to minimize cycle time.

17. A method as set forth in claim 16, including:

‘cooling the bowling ball after said ball removing step.

25
18. A method as set forth in claim 17, wherein:
said cooling step comprises air cooling the bowling ball at substantially ambient
temperature,
30 19. A method as set forth in claim 18, including:

providing a cooling fixture comprising a base with upstanding arms supporting a

flexible sheet sized to receive the bowling ball therein in a sling-like fashion.
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20. A nmethod as set forth in claim 19, wherein: said ball renoving step
conprises lifting the frane of the one frame-nounted transfer sheet so that
the bowing ball is supported in a sling-like nmanner in the one 5= map In0g
frame-nounted transfer sheet; and including transporting the one )

f rame- nowwbadoimsansf er sheet with bawling ball therein por@soxmaessi ng stand.
21. A nmethod as set forth in claim 20, including: 10 transporting the

bow ing ball fromthe cooling stand to the cooling fixture. 22. A nethod as
set forth in claim?2l, including: buffing the bowing ball after said
cooling step. 15 23. A nethod as set forth in claim 22, including: cleaning
the out er Bur f Acx®ethiod @ set forfl inflpimal WheteBy to said nold closing step. 24. A
nmet hod as set f [ Al ' e Dehe AR O t transfer
sheet fromtheS@??Qng;rag@dﬁéngégoﬁérﬁgé%gﬁcg{m to%ﬁ%(%lﬁt@aguér}gg\}hﬁgdansfer sheet
therein. 2GnSGr et sb thetthobowlingtatll if suppdrtedrin alsHngvlibimamieeirthaonsai d transfer
sheet nounting step conprises: providing a rigid circular inner ring having
an 1 nsi de TrmETRPwUHe BaRsi gheet, gnd Judydinghan t he di aneter of the bow ing bal | ;

and providing [ oY )| ' i.ng.. L NS '
substantial ly grc?tiﬁ%()h’tmﬁ %g&oﬁt&g?gigﬁgﬁe&age&%gr}%g#&% h‘g%f)?\vﬁ% g@l %8‘%3’%%; cl osure
to rel easabblng stayd. an outer portion of an associ ated one of the transfer
sheets between the inner and outer rings. 26. A nethod as set forth in claim
25, wherein: -23 WD 03/047878 said transfer sheet nounting step conprises
provi di ng Ci e i e; i,ng a raised side edge with a

di anet er gbstz?niﬁkglllbflﬁgﬁgl%m@%@ e flr%lgllaggfgdi ameter of the inner ring, such
th# the inner transpgriing the bbwhny halldvem thelveokipsstanid|to the cpblrigefixtared i ncl udi ng

22. A method as set forth in claim 21, including:
buffing the bowling ball after said cooling step.

15 23. A method as set forth in claim 22, including:

cleaning the outer surface of the bowling ball prior to said mold closing step.

24. A method as set forth in claim 23, including:
removing the heated transfer sheet from the frame; and

20 reusing the frame to mount a new transfer sheet therein.

25. A method as set forth in claim 24, wherein:
said transfer sheet mounting step comprises:
providing a rigid circular inner ring having an inside diameter somewhat

25 greater than the diameter of the bowling ball; and

providing a split circular outer ring having an inside diameter
substantially equal to the outside diameter of the inner ring and a closure
to releasably trap an outer portion of an associated one of the transfer

30 sheets between the inner and outer rings.

26. A method as set forth in claim 25, wherein: ,
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positioning the inner ring on the assenbling plate; 5 positioning one of the
transfer sheets over the assenbling plate and inner ring and centering the
same thereon; positioning the outer ring over the inner ring to trapﬁ%ﬂ??ﬂﬁ
outer portion of the transfer sheet therebetween; |ocking the outer ring'to
securel y, weabsesesmvably, retain the transfer sheet in tharddApae and
define the franme-nounted transfer sheet; and renoving the frame-nounted
transfer sheet fromthe assenbling plate. 27. A nethod as set forth in claim
26, wherein: sghid tahsresiieét mfBehg sEp et eSHopidiRIiicaRs aResblingdpeg t he

I nner rin%mon the 15 assenbling plate, unlocking the outer ring and

renovi ng  theeing egpisedsidesefge (i amefgy; bstangielly forfhe insidg dignepriofdle
positioni ng,.a r{ﬁ%\é\’s&scé%h? Etﬁrinﬁé??ﬁtg ity Gbse .&eﬁﬁ% %E%l‘en'b% @%@t Sndidubiiger ring

and centering ereon, reposi i oni n rrng ov £ the inner

ring to trap tlpesiﬁ@m@gmame}@mg@ﬁtﬁmsmmgpnﬁsfer sheet therebetween, and
rel ocking the outer ring. 20 28. A nethod as set forth in claim27, wherein:

sai ¥l transfer PrELEnng ong ofithejtranstes shags oyecthe awspmblingpjaty asd inaecHah i f abri c

adapted t | cation of heat-activated ink thereon. 25 29. A
met hod as%glggﬁ’?%@%ﬁ%%m%?%km 28, wherein: said fabric selecting step

conpri ses sel egbiitignifg fhaldbiet ring et tié inbersitlpab amp ital duyer pottivnlcikhest r et chabl e
war p and woof threads such that the transfer sheets stretch uniformy over
t he out er ‘Hgsfengieethereb@WeM i ng bal | when the nold is closed. 30 30. A

met hod as set | I- Lacl uding: pl.y.: | acker
sheet to one s?%g&dgfthgg@hﬂéﬁg %%gcx{rélgh);é? %aérﬁ%sv ﬁ@g’[ 1lSeYaE)1? Iﬂlg?mﬁ?(@;ipéégladﬁ i&%k appl yi ng
stép to alftams Aideletihsthe fiameAmeintddteangesil@gas ancand -24  renoving t he backer
sheets fromthe transfer sheets prior to said frame nopunting step. 31. A

met hod as set FERQing the framermannted froster sheetfram the asscmbling et appl yi ng step
conpri ses rel easably adhering a paper backer

27. A method as set forth in claim 26, wherein:
said transfer sheet removing step comprises positioning the inner ring on the
15 assembling plate, unlocking the outer ring and removing the transfer sheet; and
said frame rensing step comprises positioning a new transfer sheet over the
assembling plate and inner ring and centering the same thereon, repositioning the outer
ring over the inner ring to trap the outer portion of the new transfer sheet therebetween,

and relocking the outer ring.

20
28. A method as set forth in claim 27, wherein:
said transfer sheet providing step includes selecting a stretchable fabric adapted to
accept the application of heat-activated ink thereon.
25 29. A method as set forth in claim 28, wherein:
said fabric selecting step comprises selecting a fabric woven with substantially
similar stretchable warp and woof threads such that the transfer sheets stretch uniformly
over the outer surface of the bowling ball when the mold is closed.
30 30. A method as set forth in claim 29, including:

applying a removable backer sheet to one side of each of the transfer sheets prior

to said ink applying step to alleviate distortion of the designs; and
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sheet to the one side of each transfer sheet; and said backer sheet renoving
step conprises manual ly peeling the paper backer sheets fromthe trlap 3 L0n-,
sheets. 10 32. A nethod as set forth in claim31, wherein: said ink applying
step conprises applying beat-activated ink to portions of the transfer
sheet s whiwadnoxnstsznd beyond the di aneter of the bow ing, maldsei/stacilitate
conpl ete coverage of the bowing ball. 15 33. A nethod as set forth in claim
32, wherein: said ink applying step conprises printing conplete designs on
the transfer shembding e tabked4hects figh iQdraasfes siceds PiioNtd saidr@hdinddntingher ei n:
said transfer sheet providing step conprises: providing an enl arged sheet
of the str¥¥chable fabric; printing nultiple copies of a single design on
the enl arged sheet; and cutting the enlarged sheet into individual transfer
sheets. 35. A nethod as set forth in claim 34, wherein: said heating step
conpri ses el e msthotihe s@rfede inetlfiin ] whergper ature within a range of about
300-450F. 30 36., A nethod as set forth in claim35, wherein: said heating
sted conpri ses S3ig|bagker sheet ARPIYRS SfeP EompTIHEHTaleaRLy 2AhaFRS PRIGF Ragker r ange of
about 340- E. ténEﬂ . set forth in claiml, wherein: said
heat i ng stsggaé%trlrlﬁr%?lgisﬁs oﬁgagc ing %io%}ﬁgtb%ﬁ he nold halves to substantially the
same predet er misaidbatlesrRbeen tanicingSutephcokripaibestiiamublepertihg thepaperibackepf t he
bowing ball is substantially the same on both halves of the bowing ball.
38. A met H8getaomdhe {ransfer shefte) ai m 1, including: naintaining the mold in the
cl osed position for a predeterm ned period of tine to

10 32. A method as set forth in claim 31, wherein:
said ink applying step comprises applying heat-activated ink to portions of the
transfer sheets which extend beyond the diameter of the bowling ball to facilitate

complete coverage of the bowling ball.

15 33. A method as set forth in claim 32, wherein:

said ink applying step comprises printing complete designs on the transfer sheets.
34. A method as set forth in claim 33, wherein:
said transfer sheet providing step comprises:
20 providing an enlarged sheet of the stretchable fabric;

printing multiple copies of a single design on the enlarged sheet; and

cutting the enlarged sheet into individual transfer sheets.

25
35. A method as set forth in claim 34, wherein:
said heating step comprises selecting the predetermined temperature within a
range of about 300-450°F.
30 36. A method as set forth in claim 35, wherein:

said heating step comprises selecting the predetermined temperature within a
range of about 340-380°F.

25-



ensure sufficient thermal expansion of the bowing ball to apply adequate
pressure to the frame-nmounted transfer sheets and to fully activatﬁttﬁhg -
heat - activated ink. 39. A nethod as set forth in claim1, wherein: aiaf ddid
provi ding step conprises formng the spherical nold cavity to a dianeter
whi ch r eswibtos/o4m78 nsubst anti al conpression of the transperusiaageizs when the
nold is first shifted to the closed position, such that at | east a
substantial portion of the 15 pressure that forces the frane-nounted
transfer gfieet 4 mehodsd set frrthontchim dywherem: of the bowling ball during said

heating step resuylts, fromthe thernmal expansion of the bow in ball. 40. A
nmet hod as set F‘Bﬁ?ﬂlﬁaqnﬁ SEEP SOTPHISID, @F’%ﬁh‘?tg?é@é?‘ﬂgﬁﬂﬁeséﬁﬁ]ﬂiﬁf ®8 conpri ses

form ng at,l}e " { & j i, ; | : ast one of
thetr anof ap BRePRRnEl eipelfyl, AP B cRpansiBR of ¥ PoRlingball 875, P4°: nik
appl yi ng sthspantigiypthe saee b bothhglved of thalsdwlmgédallat t ern on an outer portion 25
of at |least one of the transfer sheets. 42. A nethod as set forth in claim
41,” wherein: said ink applying step conprises formng the pattern to
encircle e diASGERLE as Rt claiét3: i hod as set forth in claima1l,

i ncl udi ng?’g'- 26 %EV\%@SS%BMW c&éﬁU@@?@%ASZS shaping the transfer sheets
so that they colairtgiting ¢heymaldvethesidsat gositioalfbrya predetenntinadeperiodibftime iy f ace of
the bowing ball _when the nold.is in the, closed sition. 44. A nmethod as
set fort hefyre pufficieat theymal gxpgosion S PIIREBD I Y g B iedappl yi ng
heat - act i YahfAnhifed Panttét bheeisell téufR SctRfate thi'Bedt haValefiniSheet s so that the
desi gns extend over substantially the entire outer surface of the bowing
bald. 45. A nethod as set forth in claim1, wherein: 10 said nold providing

step conprj.ses . orientin he ..ol d so_that the opposite halves reciprocate
gener al | ys\blertiAclﬁFtS ?%&Hb&ﬁ@"k”?imﬂ&mﬁ’ﬂrd hal f and an upper nold half.

said mold providing step comprises forming the spherical mold cavity to a

diameter which results in insubstantial compression of the transfer sheets when the moid
is first shifted to the closed position, such that at least a substantial portion of the

15 pressure that forces the frame-mounted transfer sheets against the outer surface of the
bowling ball during said heating step results from the thermal expansion of the bowling
ball.

40. A method as set forth in claim 1, wherein:
20 said ink applying step comprises forming at least one discrete image on a central

portion of at least one of the transfer sheets.

41. A method as set forth in claim 1, wherein:
said ink applying step comprises forming at least one pattern on an outer portion

25 of at least one of the transfer sheets.

42. A method as set forth in claim 41, wherein;
said ink applying step comprises forming the pattern to encircle the discrete
image.
30

43. A method as set forth in claim 1, including:
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15 46. A nethod as set forth in claim1, wherein: said ball positioning
step conprises: positioning that one of the franme=nounted transfer sheets
which is to be placed against the lower half of the bowing ball drh BR 7008
support surface; placing the bowing ball on the one frane-nounted transfer
sheet; 20yboiib47s@ the frane on the one frame-nounted trergiswasheet so that
the bowing ball is supported in a sling-like nmanner in the one
frame-nounted transfer sheet; and positioning the one frame-nounted
transfer sheet shuplidy thewhnsier shedtd so that thdyeotenively coesrisubstdntindythetensire t h t he

| ower nold half. 47. A _metho s.set forth.,in claim1l, wherein: said nold
provi di ng OEFEBUWF@J%O“B%??PJ@WH@ the mold i5/i% theiclosed BOMADer di sposed  bet ween
the nol d hal ves and configured to support the one of the frame-nounted 30
transfer sheets with bowing ball thereon in-vertical registry with the

| ower hal #4of tAhmethow hsiset forth inriimdi wgeredy shifting the carrier downwardly
to position the one franme-nounted transfer sheet wth bowing ball thereon
intd the nol d 8¢ RkanplyiRgHen RETISERAPALYIY eatrctiyated kdo syffigientaaregs oft he

cl osed pogid - Hfdfer 3nékes so@hm%gilgﬁsseﬁ&lﬂ e stu'B§thﬂia‘ﬁ£r%ier@n}ire &' Gitfdce %a' d ol d
provi ding step conprises providi-ng an upper frane retalner di spose

adj acent tieebosdingrbafiol d hal f; and includi ng nounti ng one of the
frame-nounted transfer sheets in the upper frame retainer prior to said

nol d cl osing step, such that the other one of the frane-nounted transfer 10
sheets is 4Qosi ty ' - Rk tends across the nold cavity in

t he upper 4ﬁbl dAlﬂgﬁgqgélgeﬁ(kWnlg?m Wégﬂ%gtﬁﬁ(f orth in claim48, wherein: said
moll@l cl osi ng st#d mold prodizkingsdeerf dompgiststozientidpethe ail sf thiththe dppoiite inabvest ed 15

transfer sheets down dly.to the one_of th rame- nount ed transfer sheets,
such t hat reacgprocate gene\;\ﬁ{y ve¥ticaﬁy to deeﬁne a lower mo?d Lal? and anulprer mold h::\lf.S S S

46. A method as set forth in claim 1, wherein:
said ball positioning step comprises:
15 positioning that one of the frame-mounted transfer sheets which is to be

placed against the lower half of the bowling ball on a support surface;
placing the bowling ball on the one frame-mounted transfer sheet;

20 lifting the frame on the one frame-mounted transfer sheet so that the
bowling ball is supported in a sling-like manner in the one frame-mounted

transfer sheet, and

positioning the one frame-mounted transfer sheet with bowling ball

25 thereon in vertical registry with the lower mold half.

47. A method as set forth in claim 1, wherein:
said mold providing step comprises providing a reciprocating carrier disposed
between the mold halves and configured to support the one of the frame-mounted
30 transfer sheets with bowling ball thereon in vertical registry with the lower half of the
mold; and including

927-



the nmold is closed, the other one of the frame-nmounted transfer sheets is
stretched over the upper half of the bowing ball. 50. A nethod as set
forth in claim1, wherein: 20 said nold heating step conprises conti fitholid] y
heating the upper and | ower nold hal ves during bowling ball production to

m ni m ze wygode7gigsne. 51. A nmethod as set forth in clai nrdgusonedsadi ng:
cooling the bowing ball after said ball renoving step. 25 52. A nethod as
set forth in claiml, including: buffing the bowing ball after said ball
renovi ng st ep. shftingAheredrhiecidanveedly topdshionnhecdrei frande-momnnédsdamer sBéet cl eani ng
the outer surface of the bowing ball prior to said | d closing step. 54. A
met hod as &8t bovdingibajl thereor igto the mpld cayipy in thglower grolg lir;?fa"??i‘?réﬁhesfﬁ%étls provi di ng
step incl @ag a stretchable fabric adapted to accept the
applicati ﬁﬁ%f&ﬁg&?{)glﬁ%'vat ed ink thereon. 55. A nethod as set forth in
claimb54, wherein: 5 said fabric selecting step conprises selecting a fabric
woven with _substantially simlar stretchable warp and woof threads such

that the tfansPemecbadas st Sridpclamd; ¥BF%Iy  over the outer surface of the
bow i bal | j wp : ; i laim1,
el uding: 10" a0 piRkdhg depffiiites pbiofy BE bARY e EhigkPBbthaed © BT 0

transfer sbjaedns thenipper mbid lal| ahd inkludippl yi ng step to alleviate distortion of
t he designs; and renovi n% t he backer sheets fromthe transfer sheets prior

to said frame MOYALRESReGIdhs frame-mounted tanskes gheets 1 dhe ynpet Fame, retqigery 1,

wher ei n: " P |yl e -escﬁﬁ’e ! al i ink to
portions ??1 'O?hdeﬁmtl?lg@s %sﬁl%s% é'?%&\?ﬁ? (E:IL extrg)agbﬁgggrﬁgﬁ ?ﬁ%ﬁﬁdaﬁrlf%%%? of the
boid i ng bahdety i phsitionedidieatly rbow bt extendy ecragyehomoldrvavitoisd thegpgeainiold 20 58. A
met hod as set forth in claim1, wherein: said ink applying step conprises

printing | ete designs on the transfer sheets.

49. A method as set forth in claim 48, wherein:
said mold closing step includes shifting the other one of the frame-mounted
15 transfer sheets downwardly to the one of the frame-mounted transfer sheets, such that as
the fnold is closed, the other one of the frame-mounted transfer sheets is stretched over
the upper half of the bowling ball.

50. A method as set forth in claim 1, wherein:
20 said mold heating step comprises continuously heating the upper and lower mold

halves during bowling ball production to minimize cycle time.

51. A method as set forth in claim 1, including:

cooling the bowling ball after said ball removing step.

25
52. A method as set forth in claim 1, including:
buffing the bowling ball after said ball removing step.
53. A method as set forth in claim 1, including:
30 cleaning the outer surface of the bowling ball prior to said mold closing step.

54, A method as set forth in claim 1, wherein;
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59. A nethod as set forth in claim1, wherein: said heating step conprises
selecting the predeterm ned tenperature within a 25 range of aboquN —
340-380F. 60. A nethod for decorating the outer surface of a bow i hg %hﬂ%?
conprising: providing at least two flexible transfer sheets adapted to

conf or m w0 ed/eabgr@st portions of opposite hal ves of the RIVEW2/¢43F ace of the
bow i ng ball and having 30 heat-activated ink applied to at | east portions
thereof to create predeterm ned designs; nounting the inked transfer sheets
in frames to rehiditAnitBesHeerioviding siap aictudesselectigen stedHapleFhtaioddapbane; - 29
provi ding a nold havi ng OFEosite hal ves whi ch shift between open and cl osed
posi t i ons 2cegRtiths applicatior af heshplivatad inkythefpaned t o cl osel y receive the bow ing
ball therein; positioning the frame-nounted transfer sheets on opposite
sides of the bowing ball adjacent the outer surface thereof; 5 positioning
t he bow i 5g. balA methdd ks serdertiDintladd 54| ahek@t sheets between the opposite

hal ves of the nold when the nold is in the open _position; closing the nold,
such that the B¥fRbEY slecingsiep omprisesselectinga fabri wovensvith awstaptiallyhe nol d

ol ves ok YreEhaMHE btp 1 SFp? L kit e o 1EE BBl e uldtorhf OPPOS! ' ©
nmol d hal veser ibe duter ewthEice ofithe ddwlingpatl whatrtke maldsis oigsddhe bowl ing ball to

expand radially through thermal expansion, which expansion is resisted by
the nold halves to uniformy press the transfer sheets against the

under | yi ngcout g . ipg:hal |, and al so causing the
heat - acti \%gt ed%l rﬁﬁﬁygfat?%ezr%&he%ﬂﬁ%%%gﬁ rame- mount ed transfer sheets onto
t h#o out er surf apglying atremoiabld backerizhéck td enefstiernf elhvh of Thedkeaisfpn Shdetyeprivon;

opening the nol d; and renovi the, bowing bal|] and_the frane-npunted
transfer é%é%‘iiéﬂl‘f%mq%%e%la@gwﬁtifhspr%%?fg@ ‘i@‘ggﬁtmﬂort h in claim 60,

el udi ng: 20 pLaReRY Hababibe iRl oIk Rl il PGS LA R InbiERE AL UT €.

62. A nmethod as set Torth in claim®o0, heati ng step tonpri sing
heati ng betep. of the nold halves to substantially the sane predeterm ned
tenperature, such that the thermal expansion of the bowing ball is

15 57. A method as set forth in claim 1, wherein:
said ink applying step comprises applying heat-activated ink to portions of the
transfer sheets which extend beyond the diameter of the bowling ball to facilitate

complete coverage of the bowling ball.

20 58. A method as set forth in claim 1, wherein;

said ink applying step comprises printing complete designs on the transfer sheets.

59. . A method as set forth in claim 1, wherein:
said heating step comprises selecting the predetermined temperature within a
25 range of about 340-380°F.

60. A methed for decorating the outer surface of a bowling ball, comprising:
providing at least two flexible transfer sheets adapted to conform to at least
portions of opposite halves of the outer surface of the bowling ball and having
30 beat-activated ink applied to at least portions thereof to create predetermined designs;
mounting the inked transfer sheets in frames to retain the transfer sheets in a

generally planar shape;
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25 substantially the sane on both halves of the bowing ball. 63. A nethod
as set forth in claim®60, including: nmaintaining the nold in the closeﬁ:ﬁ .
position for a predeterm ned period of time to ensure sufficient t he fratl 2076
expansion of the bowing ball to apply adequate pressure to the 30

f r ame- nouipadolisensf er sheets and to fully activate thepbrasezasizsvat ed i nk.
64. A nmethod as set forth in claim®60, wherein: -30 WD 03/047878 said nold
provi ding step conprises formng the spherical nold cavity to a dianmeter
whi ch resul ts iprovidigasheldthavihg oppsiteldves whidh shifebdiweansdpen asheloted when t he

nmold is first shifted to the closed positiqn, such that at |east a
subst ant i aPOSHORE: B aPhex mﬁmﬁgwwqdﬁﬁfloﬁ‘ﬁl‘ E@E‘V?Hjéqﬂ?” bAbtHSTE t ransfer

sheet's agai nst jdiffihe ih{ AAnel nbiifer el aliRlsaclf PBo3abe Neat ng

step results fromt ermal expansion of the I'n form ng
at | east oball uijdcertrthe outemsuriacy therepfirti on of at | east one of the transfer

sheets; and formng the pattern to encircle the discrete image, 66. A nethod
as Set forth i rPWtORMedhs b‘?W%E%H’&]lﬁﬁ‘f framegoppied Hé“ﬁf?ra?h%qt%?etg?%é%l% so t hat
they col |l egt| hal ' w.outer surface of the
bow i ng baﬁﬂo\g\ﬁeﬂnﬂ%ﬁ\g%l Qﬁé@%@r{%&%%eg goéﬁ?s.“g%’ and wherein said ink
appl yi ng step cdoging the snoddy sk thgt the btwlagtball abe tanside sheetsark captmedtn ar eas of

the transfer sheets so,that th esi gns.extend over. substantially the entire
DUt er o f e G e WM ISR AICEIs SRTBINE 3 IS BSOS o s CPPRSEPAYE ol o
60, wher ei g msai & jevi ding step includes selecting a

st ret chabl Belftpagirn?%&gg%%%ggw?g ﬁ%%gibt t he. application of heat-activated ink
t helfeon. 68. A heatipbothef thetmdld hallwesi to a pradieterifificd tetpemiure c8Bingahed f abri c

sel ecting step conprises selecting a fabric woven with substantially
simlar stP@Y‘E&MéO\%?aﬁdé?F{iﬁm&ENh@% CXRABFIOR.FRYICH erpansion s resistedh ot s

stretch unyf gmidld halves to uniformly press the transfer sheets against the underlying outer
surface of the bowling ball, and also causing the heat-activated ink to transfer from the
frame-mounted transfer sheets onto the outer surface of the bowling ball to form the
15 designs thereon;
opening the mold; and

removing the bowling ball and the frame-mounted transfer sheets from the mold.

61. A method as set forth in claim 60, including:
20 preheating the mold halves to the predetermined temperature.

62. A method as set forth in claim 60, wherein:
said heating step comprising heating both of the mold halves to substantially the
same predetermined temperature, such that the thermal expansion of the bowling ball is
25 substantially the same on both halves of the bowling ball.

63. A method as set forth in claim 60, incloding:
maintaining the mold in the closed position for a predetermined period of time to
ensure sufficient thermal expansion of the bowling ball to apply adequate pressure to the

30 frame-mounted transfer sheets and to fully activate the heat-activated ink.

64. A method as set forth in claim 60, wherein:
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over the outer surface of the bowing ball when the nold is closed. 65. A
nmet hod as set forth in claim®60, wherein: said ink applying step conprises
formng: at |east one discrete inmage on a central portion of at |east mr}@)ﬁoz‘ 0
the transfer sheets; -31 M',R 255 WD 031047878 PCTJUS02114323 69. A net 'o(:q'J
as set for WO P3t04g878i m 60, wherein: said ink applying steparmzises appl yi ng
heat -activated ink to portions of the transfer sheets which extend beyond
the diameter of the bowing ball to facilitate conplete coverage of the
bow i ng bal | . 5 sgid molhpegyphngsterscomprisescformiag thegphercabmeldrcavitf fosce of a

bow i ng bal]. ompt.i,sing:. . at f.1 | .exi n S pted to
conformto &éf{mci%ga db’c')el’gglltsolﬁénsg*a&%“g%lo%%éésﬁé 8@%‘88% E’%ﬁrzgh%‘? é’?‘gtgh]refrg(gcig of the
bow i ng balif fipehiftayio e Blosdd-pRsitib, aheittha bt leastidubgaatiaDpéitioh 8Age portions
thereof to create predeterm ned designs; 10 frames nounting the transfer

sheet s t herps¢ssureihas foreescthe fragremagnted tensfereshects aasingt Ha oney SWAse of the hal ves

Si'zctl o oitoSny SP aRGEsR feafnd R ar SR oot BB P BT TSRS

positions sajid frame and said transfer sheets on opposite sides of the
bowl i ng ball adjacent the outer surface thereof, such that when the nold is
cl osed, the bowing ball 15 and said transfer sheets are captured in said

nol d cavity, with said transf.er sheets .oyerlying the opposite hal ves of the
out er surfaGe oiAPﬁ@ogf)l?/\ﬁ%ﬁ‘a{bo’éllc?a‘,mlgﬁhdwge%%‘at er which heats both of said

nol d hal ves to a pr egﬁamp@%gt@mﬁ@ﬁws%mﬁg{si ng the bowing ball to
expand radially through thernmal expansion, which expansion is resisted by
sai 80nol d hal ves to ahictsbpns isgrpte sBageann ceplif Preiongtiablicastagaphe the 7-0
under | yi ng outer surirgﬁ%eros%e%tpe bow ing ball, and al so causing said

heat - activated ink to ransteér fromsaid transfer sheets onto the outer
surface of the bowing ball to formthe designs thereon. 71. An apparatus
as set forth in claim70, wherein: 25 said heater conprises first and second
heaters associ at ed wiQriRg lepsiensipeleraon an opsr pertion ghy lepskene s thee nol d

hal ves to substanti akxja?{sfér@ﬁee?&%d predet erm ned tenperature,

15
forming the pattern to encircle the discrete image.
66. A method as set forth in claim 60, including:
shaping the transfer sheets so that they collectively cover substantially the entire
20 outer surface of the bowling ball when the mold is in the closed position; and wherein
said ink applying step comprises applying heat-activaied ink to sufficient areas of
the transfer sheets so that the designs extend over substantially the entire outer surface of
the bowling ball.
25 67. A method as set forth in claim 60, wherein:
said transfer sheet providing step includes selecting a stretchable fabric adapted to
accept the application of heat-activated ink thereon.
68. A method as set forth in claim 67, wherein:
30 said fabric selecting step comprises selecting a fabric woven with substantially

similar stretchable warp and woof threads such that the transfer sheets stretch uniformly

over the outer surface of the bowling ball when the mold is closed.
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such that the thermal expansion of the bowling ball is substantially the
sane on both halves of the bowing ball. 30 72. An apparatus as set forth
inclaim71, including: a nold controller nmaintaining the nold in thegMék @ged
position for a predetermned period of tine to ensure sufficient thermnal
expansi orw@b3/041878b0owW i ng ball to apply -32 I 5 MAR ?56 mMO/OR046Z878

adequate pressure to the franme-nounted transfer sheets and to fully activate

the heat-actiyvated. ink. 73. An .apparatus as set forth in claim72, wherein:
5 said mfPd cdyMeEofAs sﬁfﬁq%%‘ﬁ@m%’li‘” fffesul ts in insubstantial conpression

of the "transfgy iﬁf?xg:{ﬁp%“’g%? c%ﬁﬁé%ﬁé@ﬂiﬁg ﬁéai-ﬁéﬁv%{é&fiﬁketf‘é Poftidud 81 fHe0S €d

position, such that antial portion of-"the pressure that

f or ces t henffearectsovintieextenddresbmet the Hiomter afthe bewling hedl tofsailitateur f ace of t he
bow i ng ball _during sai %Z}%a in tep results fromthe thermal expansion of
the bowl iHEPIELE Fovedage ph the W&'B%gfﬂgt us as set forth in claim73, wherein:
sakd transfer sheets include at |east one discrete inmage on a central
portion thereof. 15 75. An apparatus as set forth in claim74, wherein:

sai d trarfer Ahsppastisfor deberating itheasiter curdacp af & bowliggbadly compasingiorti on

thereof. 76. An apparatus.as set forth in claim?7 erein: aid pattern
encircles sai &t}ﬁagt@wgfff;q%ms e5 gheots Qﬂﬁ&atﬁﬁa?gfrﬁgd %ﬁ?#ﬁﬁ?ﬁﬁ in (F:)I ai m 76,
wher ei n: o;gbﬁtetqa%ﬁ%ﬂne%h&?&&f&e ok ﬁlﬁfbbwﬁﬁ%bﬁpé&ﬁrhaﬁﬂgﬁéﬁ%ﬁ@'tédﬁnk he entire
outer surface of the bowing ball when the nold is 1n the closed position.

25 78. Ampahghtoat lsstaortas thepeafo tneate peidatefTinedvdesigné;n: sai d heat - acti vat ed
re surface,of, the transfer sheets.

B St onde. Ot SURSURN bR e el b Y e bkt
a mold having opposite halves which shift between open and closed positions, a
spherical mold cavity sized to closely receive the bowling bail therein, and a mount
which positions said frame and said transfer sheets on opposite sides of the bowling ball
adjacent the outer surface thereof, such that when the mold is closed, the bowling ball
15 and said transfer sheets are captured in said mold cavity, with said transfer sheets
overlying the opposite halves of the outer surface of the bowling ball; and
a heater which heats both of said mold halves to a predetermined temperature
causing the bowling ball to expand radially through thermal expansion, which expansion
is resisted by said mold halves to uniformly press said transfer sheets against the
20 underlying outér surface of the bowling ball, and also cansing said heat-activated ink to
transfer from said transfer sheets onto the outer surface of the bowling ball to form the

designs thereon.

71. An apparatus as set forth in claim 70, wherein:

25 said heater comprises first and second heaters associated with the opposite mold
halves, and heating the mold halves to substantially the same predetermined temperature,
such that the thermal expansion of the bowling ball is substantially the same on both
halves of the bowling ball. |

30 72.  An apparatus as set forth in claim 71, including:
a mold controller maintaining the mold in the closed position for a predetermined

period of time to ensure sufficient thermal expansion of the bowling ball to apply
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30 said nold halves reciprocate generally vertically to define a | ower nold
hal f and an upper nold half. -33 '-MCR? 6 WO 03/047878 80. An apf)_aijar'g us
as set forth in claim79, wherein: said nold includes a reciprocati nb-“‘h 2056
carrier disposed between the nold halves and configured to support one of
the framgomuisesl transfer sheets with bowling ball treTassrd4se3verti cal
registry with the lower half of the nold. 5 81. An apparatus as set forth in
claim 80, wherein: said nold includes an upper franme retainer disposed

adj acent #deguaip peassure fejthe drame-ragiated drenstgusheets and teduli acsivate e t he

frame- noupt ed transfer sheets therein, such that the frane-nounted transfer
sheet is E’%?g"f‘?‘i‘véﬁe@ irectly bel ow and extends across the nold 10 cavity in
t he upper nold half. 82. In a nethod for decorating articles of the type
having -a rounded outer surface, the inprovenment conprising: providing at

| east one73.| exi\blapparatynm e wt fasidaclagm dpewlereid: conformto at least a 15
porstion of the buter. sur e e artl " I - ivated ink to
at 5I east a por?aild(;ﬂm!)dfcatvﬁiﬁ Sr%(ﬁélflget?r ‘gﬁ%ﬁeltw%{ﬂgs %?Igggt’éeﬁl{gﬁl %rﬁ%gees?l g’%r‘# Etéed desi gn
thereon; {iRYdrdheds ¥heihe nkdd isTistapifes té Se RRELd suaition)dueh thadflkasbgt ween open
and closed positions, and a rounded nold cavity sized to closely receive

t he arti csubstapiial Piortionxy theopressprsrhat dorcefethe framemouptisd tiapsprtiests agait® bet ween

th ot . ‘ ' . T ition:
clost gt 1o SRR Ghteal et e bing 800 Syollhllid sl onth sefuts ol e IRERD 0D - C1
t he nol d e,@paygibﬂofwemwﬁﬁgbm,ansfer sheet overlying at |east a portion of

the outer surface of the article; and 25 heating the nold to a
pr¥det ermi ned tenperature causing the article to expand radially through

t her mal le{)'ansjéggPp%ﬁiggFS&)é?&ﬂlslbg@#é%r‘gﬁér ed by the nold to wuniformy

press the'tran agal ns underTyi ng outer surface of the

article, and glidtatsfirsheds inbladdsdéasoerel disdtetslimagh oh @ ceitead pdeionf r om t he

transfer sheet onto the outer
thereof.

15 75.  An apparatus as set forth in claim 74, wherein:

said transfer sheets include at least one pattern on an outer portion thereof.

76.  An apparatus as set forth in claim 75, wherein:

said pattern encircles said discrete image.

20
77.  An apparatus as set forth in claim 76, wherein:
said transfer sheets collectively cover substantially the entire outer surface of the
bowling ball when the mold is in the closed position.
25 78.  An apparatus as set forth in claim 77, wherein:
said heat-activated ink extends over substantially the entire surface of the transfer
sheets.
79.  An apparatus as set forth in claim 78, wherein:

30 said mold halves reciprocate generally vertically to define a lower mold half and
an upper mold haif. '
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surface of the article to formthe design thereon. 30 83. An article
manuf actured in accordance with the process set forth in claim82. ,;-iTSﬁ!\O -
SOVIAR £

WO 03/047878 PCT/US02/14323

80.  An apparatus as set forth in claim 79, wherein:
said mold includes a reciprocating carrier disposed between the mold halves and
configured to support one of the frame-mounted transfer sheets with bowling ball

thereon in vertical registry with the lower half of the mold.

81.  An apparatus as set forth in claim 80, wherein:

said mold includes an upper frame retainer disposed adjacent the upper mold half
and configured to mount one of the frame-mounted transfer sheets therein, such that the
frame-mounted transfer sheet is positioned directly below and extends across the mold

10 cavity in the upper moid half.

82. In a method for decorating articles of the type having a rounded outer surface,
the improvement comprising:
providing at least one flexible transfer sheet adapted to conform to at least a
15 portion of the ‘duter surface of the article;
applying heat-activated ink to at least a portion of the transfer sheet to create a
predetermined design thereon;
providing a mold having opposite portions which shift between open and closed
positions, and a rounded mold cavity sized to closely receive the article therein;
20 positioning the article and transfer sheet between the opposite portions of the
mold when the mold is in the open position;
closing the mold, such that the article and transfer sheet are captured in the mold
cavity, with the transfer sheet overlying at least a portion of the outer surface of the
article; and
25 heating the mold to a predetermined temperature causing the article to expand
radially through thermal expansion, which expansion is resisted by the mold to
uniformly press the transfer sheet against the underlying outer surface of the article, and
also causing the heat-activated ink to transfer from the transfer sheet onto the outer
surface of the article to form the design thereon,
30

83.  An article manufactured in accordance with the process set forth in claim §2.
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