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Commissioner of Patents and Trademarks: Please record the attached original documents or copy thereof:

1. Name of conveying party(ies): 2. Name and address of receiving party(ies):
Fifth Third Bank Name: Dynacraft International, LLC
) = e Strect Address:
Individual(s Association : W 0 43055
E General Pertnership [[] Limited Partnership 107 Pine Street, Newark, Ohio 430
X Ohio Corporation (] Individusl(s) citizenship
[] Other: [] Association
[[1 General Partnership
i [] Limited Partnership
Additional narne(s) of conveying party(ies)attached: NO [] Corporation
X Other: Ohio Limited Liability Company
3. Name of conveyanee: If assignee is not domiciled in the United States, a domestic representative
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[] Assignment Merger
[l Security Agreement Change of Name {Designation must be a separate document from Assignment),
[X] Other: Bill of Sale Additional name(s) & address(es) attached? NO

Execution Date: June 24, 2005
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P.O. Box 7068
Pasadena, CA 91109-7068
Attention: Michael J. MacDermott

3. Any deficiency or overpayment of fees should be chareed or credited

to Deposit Account No. 03-1728, except for payment of issue fees

required under 37 CFR § 1.18. Please show our docket number with any
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0. Sipnature:

AN 2 -~

Name: Michaeld. MacDermott
626/795-9900

Date: January 26, 2006 By
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ILL

KNOW ALL MEN BY THESE PRESENTS, that Fifth Third Bank, In consideration
of Four Hundred Five Thousand Dollars and no Cents (HDE,ODD.DD}and other good and
valugble constderatian, ta It pald by Dynacraft Intarnational, LLC, an Ohlo limited lakllity
company, receipt whereof ls hereby acknowiedged, does heraby grant, bargain, sell and
convey to the said Dynacraft Intemational, LLC, its successors and assigns, all of its right,
title and Interest, based solely on and arising fram Fifth Third Bank's securlty intsrest ang
lian, in the azsats of Dynacraft Golf Products, Ing., an Ohip corporation (the "A=patg"”),

Dynacraft Golf Products, Ino. has represanted and warranted that the aftachad
Exhibits “A%, “E°, “C" and "D" substantially represent its remaining Assets. Those Asssts
being gold ans limited solely to thosa Assata subject to Fifth Third Bank's security inferast
Including but not imited to those idantified in the attached Exhibite, Howaver, Fifth Third
Bank doss not reprazant or warant tha exiztonce or physlcal tranefer of any
parficular Aaset, whether set forth In the attached Exhiblte or otherwise.

Fifth Third Bank hereby transfers, sets over and conveys unto the salkd Dynacraft
Intamational, LLC; all of the right, tite and Intamsst that the sald Fifth Third Bank hag In and
to tha within described Aseets. Fifth Third Bank mekes no walranties, express or
Implled, for any purposa, regarding the Azsats deserlbed heraln. .

th IN WITNESS WHEREOF, the sald Fifth Third Bank haa hereunto aet it= hang this
& day of Juna, 2005,

STATE OF OHIO,
COUNTY OF FRANKLIN, ss:

BE IT KNOWN that on this &lﬂhay of June, 2005, before me, a Notary Public In

and, for esid County and Stat personally came Fifth Third Bani, by
Ite - , 1o me known to be the poraon

named In and who executed the foregoing Bill of Sale, and who acknowledged tha samer
to be hls free act and dead for the purposa therein set forth by suthority of its Board of

Directors,

IN TESTIMONY WHEREOF, | have hereunto set ™y hand and affixad my official
2eal on the day and year lnst above written, .

Notary Pulsic

nwzwzn;; .F.'RI 13:32 IHWAMQKM“
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SCHEDMJLE A

inteliectual Froperly Due Diilgance Request Cist
For Dynacraft Golf Producta, Ine. _ nd. N '
HaTaa Bymbac Contractora/dnd |mnloyais
SOFTWARE _ _ : of goplog
Request Kem 1-Scfiwara (dantification Ownepil.lconsor | usad Party access \with accees
Frontier - AS400 Software-Includes Posport  |[Friedman Cop. (1 nona 12
IEM 05400-oparating sysiem for ASAO0 IBM 1 Nena 1
IBM CL,$0QL,RFG - programming snftwarm IEM 1 none 1
Quicken-accounting software Dynaoraft 1 none 5
Windows - XP/ME/G8/2000 Dy nacraft 12 none 12
Cuark 4-publishing sofwars Dynacaft 2 none 2
Photoshop 7 - Imaging software Dynacraft 1 none 1
Dreamweaver 4 - web softwan: Dynacraft ] none e
Microsoft Office—on all pca Dynacralt 12 none 12
ltom 2-Al Third Party Softwara
No third party software distributed
{tem 3 - Software ussd but not owned
Gth Third Transact-=lectronic medem banking | 6th Third 1 nona 1
|
: o TRADEMARK

0o REEL: 003262 FRAME: 0285
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SCHEDULE B
|ACTIVE TRADENARKE
Fil ber o Reg. Na. D
DYN 5-004 COPPERHEAD 1,461,120 10/13/2007
DYN 5-006 ON-LINE 1,533,442 47472008
'|BYR 5008 ACCUSTEEL 1,534,480 4172008
DYN 5-007 DYNAGRAFT 1,677,830 M BEM 0
DYN 5-008 GREYSBHADOW __ [1,577,640 1162010
[GYN 5-008 GENESIE 1,577,941 AP0
DYNAKIIG DYNACRAFT Bitish Reg. 1428560 52472007
PAL 5-006 PAL JOEY design 1,535,535 472672000
PAL 5-007 FAL JOEY 1,538,305 6/F2009
PAL/K130 PLL JOEY Koresan Reg. 188223 71272010
DYNAKT1Z SCREWDRIVER 78,430,160 &/28/2016
— DYNACRAFT Australlan Trademark 850478 [retewing now
COPYRIQHTS
1. Ragistration
Numbar: TX-2-B07-413
Titfe:
Tha Modarn guide to golf
clubmaking : the principles
and techniques of bullding
gol cluba from component
parts / by Tom W, Wiehon ;
with photography by Greg
A Brown ; and doxign
aasatatancs from Susan B.
Lamadn.
“Description: iv.
Clalmant: acDynacraft Golf Products,
Inc.
Craated: 1907
Publlizhed: 15-0ct 87
Reglatared: B-Mizy-80
Author on & antire taxt and graphic
Application; diaplays: Dynacraft Golf
Products, Inc., emplayer far
hire.
Miacallansous: C.0. cames,
[ Spacia| Codes.| i)

R TRADEMARK
REE : 003262.FRAME: 0286
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|
Z. Registration|
Numher TR-3-376475
Title:
The modam gulde to shafi
fitting : featuring the
Dynacrat Shatft Fitting
Indox / by Tom W, Wishon ;
with tashnlcal rasoarch
provided by aleff Summiit ;
adited by David Stewart ;
photogrphy by Grag A.
Brown, Bob Andarson ; art
& denlgn Kirk E.
Homrighousa, Karla D.
Smith.
Nots: Includas the 1982 data
addendum.

Clalmant ecDynecaft Golf Products,
Inc. {emplayer for hira of
aThomas W. Wishon)

Craated: 1992
Publizhad: 1-Jul-82
Registared: B-ALig-82
[ Gpecal Coden TR
3. Reglatration
Number TH-3501-731
Title:
Dynecraft teol catnlog, "83.
Dascription: __ 13w
Note: Reg. includes clubmsaking
catalog & pricw llst.

Clamant acDynacraft Goff Products,
Iné.

Cragted. 1693

Publlehed: 4-Jan-g3

Regletared: 15-Jan-53

Title on & Dynacraft clubmaking catalog,

Applization: tool catalog, and prica llst,
1693 o
Glalm Limil NEW MATTER: new photoa
and et
Migcallaneaus: C.0. comon
2 1RIOMA

TRADEMARK
> 003262 FRAME: 0287

REE
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SCHEDULE C

ACTIVE TRADENAMES

.|BFC

F1

VC3

Launch Seres

Launch Saries Ti-Carbon
Jackaroo
Jackaroo Il

HC Garbon WHillty
HC Tour

HC Hybrld Contral
L5 Hybrid

- [380L

3261

DFS

DF3 Il

[PC3 PLUS

PC3

Pro Cavily

CPS Junkr
Modem Classic
Tour Sarlas
Pinmaster
Orbltal Mallel
Crbital Mallet 2
VP Adjustable Putter

HMM HI Mol Milled

Trak Putter

RCG-Rear Center of Gravity Putter
Branding Iron Pultars

ACD LDE Shafte

AGD HA35

ACD H370

AGCD UL

ACO LW

FW shefta

DSF
Dl

LT TRADEMARK
Lo 'REEL_': 003262 .FRAME: 0288
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.

SR

5,333,871

» United States Patent [ 1y Patent Number
" Wishon -= us] Dute of Pateat: _ Aug- 2 1994

js4 GOLFCILUB HEAD .
[/4] toventor: Thomat w, Wishan, Newsrk, Obio

3] Aslpmes: Golf Proguets, Inc.,
0] Mawnek, Ohla
[21] Appl Noa B3LAE3
[12] Filed: Fab, §, 1952
Int, Q7 - ASHR E3/04
H 15, Cl rssmesrmpmarr—s 2T16% T/MIG. 7
273/D10. 25 1TY/DIG. 1 AT
[58] Fisld of [T ——— e 273/167-173,
373/71 B 71 A, 0, DIG. 7, DG, 13, DIG, B
. I54] Refarencet Clied
"a;';‘,a _ | UK. PATENT DOCUMENTS
'.'.,.;-_.‘ 250836 /1966 Mok - -
T /19 Scone .
noed JATEa0 /1971 Hmdwmy o - -o] .
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1
. GOLF CLUR HEAD

DACKGROUND OF THE INVENTION

The present inventhon relates to palf cluba Codf aluba
include Pwoodi® o drivert, and “ironsT, leluding
fairwny lrons, wedgeas and putiert, The pressit Inven-
livn relaiey f particnlar @ lroms and to the heads of
iroma (“lroghepds™), and is embadled in wn iranhzead
fabricated by injestion molding, sod n b mpteinls
utend in such wi Ironhead, including thermoplasio cles-
tomers, which & injection molded about & metal osr.

HISTORY DESCRIFTION OF THE RELEVANT
TECHNOLOGY

A, Woadhead Deaign and Fabricalion

" As eurly a1 962, tha golf indogtry introdoor? plastic
woodheads, which were woodhendy formed by mjee-
tisn mialding ARS (aerylonitrilsbuladisnceryrrne) plac-
tle. These new lubs wers pot well roeived &1 promivn
clobe. Consequantly, they were wean marketerd prioaar-
lly In beginnars' sy ind disriimied bhegaly tucagh
pon-prafesions] coutl ontles Qolfing profswlonls a
wall a5 the golfleg publlz in genorn] devaloped the rc.r-
prptitu: thal plastt wonds wers strictly law ed, low
parfarmance, Inarpensiva alubs :

Plagtic golf cloys malntained this dublous distioation
of baing comidered low-2nd golf equipmenr, deaplic
their potencial In ot Jeam cerinin mrent for superior per-
Tormance. For ezamplé, 16 oy resallection, in the sarly
1960's, 2 small Anstrahian goll oqnime.nt cumlzny. the
POF Qolf Compimy, produced » af pleat wids
called LITTLE SLAMMERS, which mirriad & very
heavy brass solsplate to un inherenily lightwelght upper
(onter) woodhsad member molded from plasdde, To my'
rocolleetion, the wial beadwsght of the LITTLE
SLAMMER. was sbout 223 gramm, of which tha top
aoeprised aboue 100 grams and the woleplate abeut 15
grama The resulting vary low center of gravity of thia
comproslie Clubhead teparted & high shot tra jactory,
making it reladvely asay to get & ball up end cut af
dllficudt Ireg, and this malcing the club sulteble for oo b
uupmmdlnunmug,huwﬂlnhthmrwu.

Io tha carly 19707, clubhend prodocsrs dibcversd .

[t they cuuld ndd amall amounts of chopped graphits
flbere 1o the ABS mararial used i the injection maldbig
proom, o formt graphitereinforcad ARS wandheads,
These new woodheads pomeced comewhat greater
strength ihan their plaln ABS conaterparis, duc 10 &
matrix wsig generabid by the fibers. FHowever, the
inareats was rehitlvely modest, becants af lmitations
.+ lnharent 10 the proccing technalogy avallabie si the
tlme and £ the fubility to effect 2 chembcal homd be-
tween the ABS muteial and 1be graphite. The and
reill was encopeiation. Adso, Inadsquare [iber Qe
anntrol limited the nchisvable h, That ig, doring
Injection molding tha plartle materiel, which was im-
pragnaed with =} lach long fbers, wia ot \aremgh
emall diametsr Injeclor hozzlen The teodency of the

{iberi to cause jumming s (he oharge flowed Irom the 40

Injaction nozzles through the inlee spruz, lilted the

propeortian of flb=n/ in thy head materinl to & [0 peroent

af the ol weight of the plastia sharge, '
Actually, enw of (e primary “sdvanengee’ of the new

graphlte fberranforead ABS plestic clubbesds may &5

have been parceplutl, In Lhat they were camyidered high
technology, staie-of-the st “graphlee” clubd, rather
than low cost, bow tech Vplastle™ elubs, The lure of

5,331,871

i

u

1

b

H

¢ amin v AP g e e e et

CHRISTIE, PARKER & HALE

. Z

=graphlic™ o the head Brought safflsleme populerity to
the drxgn Lt injection molding (nelly became a vha-
ble golf clubshéid manifacturiog procss, albcil ons thu
wit Iimlied 1o the manufasiore of wondhasds.

Tn part beruieta of thi unrosoleod somgth lismitatiood
impazed By the injecthon moldable mnterlsd and Qber
reinfaiommel, mome manufachun dediosted 1o the
high ead of the product rarked rurned (o ooopresslon
moldlng, Uking vhls procss, the clubbead thell &
farmed by wiapping shestt of =prepreg” (epary -
preganted) graphice flber aronnd & core, then hegt pnd
presyure wra applicd o mold tha long HAber graphite
sheety (the length of the fivars Ln abow 11 lnehes ta 3
Inches) whstniz the core to form iba shell This approach.
parmits e e of kong Alers and thay provides relas
tvely high strength plutic clublasde, Howevar, the
process salfcry from prverel dusdvanuges For ezon-
[t it cempression melding bt iohoreatly @ much
more cxponsive procen thim njecdon molding. Second,
the prepreg graphite shewdy are very explve, qpe-
cially winn sompered 10 the chopped-graphlic conixio-
ing materlal used in the fibrication of woodbends by
B, Deaign and Fabrication of Ironbeads

Not surpritingly, the introdustion of ooopresslon-
molded, preprag arephite woodbesds pave e to K-
tmmptt 0 Adapl comprasalon molding techrology Lo
ironbeadt. However, the applicaticn of molding taab-
mology to lrons confronia sringent deslgn Ienlentions
and voosikiarzdons that are not presan bn woady

Fim.bma:uﬂh:rnhdvdylugzdnorthnypiml
woodicsd snd the mpdmied thick marerisl scction
hehind the ioipen arca dipecily in line with the bepact
aren of the clob faza (s typical woodhesd has shout
ahout 257 to 3 of matcrial babind the fmpact area),

traore, traditions] ivensheady huvve A mach thinner material
pectlon bchind the fach For axample, & typloal metal
iremshead hey w binde-thicknss af abomt 9/64 inche
[0.140 In.) to vt | in. {625 jn.) behled the opaet
aren of the fece. Thud, I mokdahle materialy are i bs
gt io produce sn.ironhead, n commensarwiely higher
aterial impact ratng ko requinsd for adeguate irom
duogahiliy and petformance,

A mcond difficuley relalea by achleving the dexined
final haadurcight A full pet of woods ramges in weight
(et mbout 200 gl to sbow 218 grams for the adm.
ber | through mumber 3 woendi. Although of smaller
size (Ban woods, iroas arc hexvier, ranging from sbout
230 grant v about 264 prama [or the number 1 lron tn
ibe numbéar 9 iron, the ratatvely ke lofted lrons. The
reblvely mors iofled pitchleg wedpe ind sand wedpe
welgh abem 291 pramy and sbout 305 grami, respec-
thvely. Achiaving the final haadwedght e mot a problem
for wonds becaust ol thelr lucge 2 and method of
mnufecure Thal is, woods, whather compriidon
mold=d, Injection moldad or-machined from wood,
ot be furvher machined o pooept & soleplars and,
often, & face lnsert wiriklng feee. Under the rmomaesd
cavily far the saleplate, holes are conveniently formcd
In the elnbhend durdng the machlolng procst. Lead or
odher weights cin than be insrted loto thae holes 10
adjut 1ha welght distribotlon and cener aof gravily

EEL
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bafore the solcplate of faceplate b aidched wo'the  the inner core adcursicly fiz nio the Injection wald

wooden bady, .

Due Lo their complétely diffarent thape, irona typl-
ally can net wee sschinig {g aehimva (he Anal head
wicght. This dose not present & problam for metal iron-
heads, because the hesvy apeclilc weight of the meinby
uud.iud:nm.inlaum.pfoviduthedmindﬁnﬂ
walght by simply [abrciting the alubhesd to predeter-
pained dimermians, Tt i & problen for plaatic imnhaade

- hawaver, bocause of the lighter waight of plestic mate-

sials puoh & lastomars, relative 1o The waight of solid

menli.
Tha comprenion-moldad pregreg compelie bechnsi-
berve=disatascd

graphite-peinforoed plastle could ba WIE Dt
eary to find 0 way 1o rulso the walght ta the maquiced
levels For praprg compoke Irtrnandn; thit has been
done by Incorporating & s Inner “dwe widoh b
wnppedudmpupmgnphilnlhmm_dmﬂlﬁilnm
the mold for the compressite: mald procast ‘The weight
o the stes core i seleot=d so that the somibinad weight
of the core and the graphiie shis provided (he deaircd
Fimal hewd walght.

To my knowdadpe, the siel Inner _rores et for
sompression malded grephita Iront 2 wis
plata, & ek (hoaal) and u pariial, srriking face mppon
plate or 8 fall, wriklog fase support plat, The striking
face muppon place iy necepary becanine, despite Lha ig-
oreaacd strength provided by 1be long graphlis (er,
the girength of the phastls siriklng foe member Aloos
would he inguificlent 16 withyand the repestiad [mpact
airer 0n the neek associstad with uridng gall buba.
Unfonumately, the waight of the fall plule raites
the eenler of gravity aad limin the abaity of the da-
signer to contral the horzomeal and virtical esnters of
gravily. Furthermere, i& mandaned previowly, oom-
mweon  molded fiber-improgonted  lranhasds  have
attrer, periony dimdvanlages: bath the provess of mady-
facture end the materials used are vy axpammive. Ak,
the paserinlt uled do oot pravide aclwquate durablliry
#nd proveation from the oo weay pnadd Ay paseel-
ated with siriking @l balls fira turf over soil, Thos, K
Iy Nighly destrable 1o be ble to fubricale plaite: brog-
heads uking proa=ties and materish which are lex e1-
PRAEIVE,

Tnjeetleon mnldln1 it & relatvaly inszpensive proDos
whizh pges relatively neapensdve materinls However,
asvern] characioristics eake bt difficult 10 fabricale noe-
bexds using injection molding.

Flrsi, it it necmiasry to hava mjection moldakle mate-
fials which can matizfy the strength and wear redqilre-
ments of ironbeads, in partculsr, I the snall-dinfsur,
hollow, thin neck or heel and, 15 ditanmed W lenplb
previously, in 1he relatively thin, face urlking ares.

Sezond, the Injeclion malding process ipvolves -
jecing = moldable materinl inta & maold containing &
‘meml inner eore and reguices eosnplale “ghaollng™ of

the muszrial aver, wround, end through the metad Inner &

e to ein the eover of the [rohed. -

Yhird, the iglerances and reproduciblility require-
qhents far the metal inner ¢aras uied b plaic ironhends
arc atringeny, Typieally the Inoer core i formed by
easling. uch us inVEEImARL CRsliAE. The soleplate, hoatd
and owthar sectigns of the lnner corc muat be Tormed
reproducibly by Uiz procs (0 the samé sixe aod dricn-
\ation, 16 abin Lhe nectaary lofl acd Lz pnglet and w0

W

40

1]

[}

cavity (ha samo way each tioe. The Accuraic pasitlon.
ing fequircment 2 particulerly tnporteal for tbe henal,
bocause af the ralatively Jow nrength af the moldabkle
matainls and beeauge the hollow homal wmtlan of the
\oner core rootives only a ralaively thin svercoat of the
mnldadmnurhl.'l'h:dumduﬂnmlnnnhhﬁhm:]

socticn aod the surrouerding mold walle) bs of unlform
ditammyion, and 5o that the acating formed by injeciion
molsdiag in Uul apwce his unkform thickness wrgund the
bosal apd Pully cguens the hotal.

Reprodoeibly man| the meta! lener cored b
diffjoult. During fabriontion thes Inner core by invai-
mmnmwmmnmmmy
mm:wpnﬂhdﬂalhsmhalhuﬂ.unmnlt.iﬂs

correced

Impact with gelf balks,
given the tradithonal form aad tha thickaess (La, the
relatdvely small di iony) of (ke hitting area and the
pock of ,mdh:cnmul‘l.ln:dﬂ'ﬂnuluur
repoducibly forming the thin anvering of molded enane-
ikl pver e hoscl Asction of the iner Sore

A lourth wes (oot to axhaost the dilfiaultes), in-
volves adheslen end/er tighiness, Regarding ndhetlng,
:hnchu-gumtn-i-lhhjmudimﬂ:humnldnlw
mnwﬂ:hfrquuuymmﬁw;rn:w.uﬂh
maﬁdqdmnmam'F.mWF.h:hemmnvnl

froun alightt o rubaLntial, degrading cha adhesicn of the
molded material o tha indar corc ind cresting gaps or
mnmhtwmmemudmwrh]mdthamu]hnr
=are, Obtaintg b tight, permenent bond i facilitaust by
nndblutlngthnimﬂmﬂmul’lhthmmmd
coatng the sarface with adbedve auch ax SHUR

1 with {o fmphasize that the difficeliat in designing
paml mamifscmring moldad [ronheads arc in
dhtloet contrt 1o the msdy sdaptation of injection
woling techmlogy o which gomrred
dnring the infaney of modern pelymar lechoology. As
aihwdcd 10 previemly, this cucestsful sarty minuleclone
of injaction molded woodbetd is exemplifled by the
scanfol was of infacior plamic muuarily {infardor ©
Inter materials tn 1erms of both wrength end moldabil.
i1y) in the LYTTLE SLAMMER fairway wood. How-
aver, woodhouts, willke inmbesds, wre relutively eany
to moll Also, woodhcads are relatively thick behind
1tie nuriking area of the Tnos and thly thlcknsis compen:

gaved for the Yaw icapect atrength of the plisde used In.

\ba LITTLE SEBRS, The rclatlvely much thinner top
of iroabeads would not compeasts for low mpae!
srength and s woald not provide adequale durability
This araiemeni 1y tapporied by cur recant exporicnoes
with (be wie of LEXAN in woodheads and Ironheads,
LEXAN Iy 2 109 plest=fliicd polycarbomatd which has
mednom et strength {betler tmpoct prength than
the plank: ntzd In the LITTLE SLAMMERE). Trudi-
rloasl-ahaped woadhmds made [rom LEXAMN have sl
Ficisnl dufabliity and performance W compets wilh
yrmcllliveal wooden woodhesds In contidsl, franhrads
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formed by dajection molding LEXAM maiarisl overn
pon-fuce Bupported nner core frastured pfier pridng
goll hadls omly 4 very faw timvea (%75 hita)

CHRISTIE,
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The above-disrustad diffarcaer in durbillty between -

plastio wocdhmds and plistic Lronhcads Hlurntes the
different daslpn wnd materlal priorter which spply 1o
waodhehds and jroakands. Thet i, for the sl ed
in woadhemds, the ymoat mportant ohaasteritic B &
very low mpacific gravity, with impact srevgth end
tendlle being of much lewer impociance. Ia
eontrost, the marerinl used 1 ironhsady musl pefsest
high fiez madubas, high bnpact sircngth end bigh elan-
grtioa, with low apeeific gvity belng deinble of

Ta data, to my knowledge the indusry hod nad Aeval-
up:dmlrﬁudm molded ironhead which has (he nsans-
yary comblnation o durabiity and parforgumea. In fot,
w my knowledge, (he hdurry has oot developed an
injecilon mokdad Lreahead at all.

SUMMARY OF THE INVENTION

I cuo axpent, my inventlon it cmbodled ko wn injes-
_dan malded iranhead. In dnather agpect, the
an fjection molded elmiopeds matsrdal This chb
head inoarporhee: tha Abgveexmmanizad wivisages of
Injetian melded designd with adeltiondl sdventages
whlch jnclade durmbility, and withom the rradicional
diandvanithges.

In g more tpaciic preferrad aspact, iy ironboad i
embaodicd In a8 irophead for a goif club which ot
prhmnmﬁvdy huvyimmmhﬂ'mdn reln-
flvely Hght welght elasenerc ouur member forpad
gver U Inpex corh member by fjsction moldlag with
the ouiar fuembey dafluing the wriking face of i poll
elubhnd.‘l'h:um:rmamb:rinuleﬂdnum tharme-
plostic clasiomeri Preferbly the thermoplrstic alailo-
ey wre: sclemad fronn glas-filled and pooglaa-filed
polycarbonites and glass-iled md non=glasa-flie! ure-

" Ry, Prafersbly, the inner core member o metal ind

iy mnde by imvaatmanl custing or by dis cuing using &
puitnbla material. Prasmfiy. pteel I the praforred male-
rinl and the inner care i brcatsd by lavestmenl cast-
ing, In gemersl, bowever, oihe i
other metals and alleys such a8 zlpe and rne afloys
baving tha reguldi= weight sod strength and orstabllity
can ba med for 1he inner cors Prefuzably, ot lakrt wbott
Wwp:dmwlurwahmhmlm
horigmmul centerlinn of the clubhend

The lonar core membar somprises n lowar bedy
mevaber Which forms ' wieplete wnd Ao Lqtagmd busal
Tha outer memiber b fermed fwiz the lower body maom-
bar and arcnind the hosd by iha Injection molding pro-
us,rhnebydcﬁnlnglbgnﬂhrmﬁmhﬂwunﬂ:t
hoss] and Jowar bedy member. In dnc embexdiment, e
lowar body member extsnds upward partially the
talght of the uppsr member. [orming & pardal intemal
ruppart plata for laterally wupporiing the ctriking fece
Altsrnatively, the lower bedy doat not exiend fubalan-
tally into the eurlking ngion. In another embedimens,
the support plae extends pkstantiully iha haght of the
strikiag region. [ormlag o thi latzar embadunent, 3
so-calied Full face support plae. . .

A praasndy preferred ambodiment ncarpomtzd A
light walght, fielke [acs suppert pluie which provid=s

=

B

1)

&%

PARKER & HA&LE

[
uppor, equlvalent o & ful upport plue, In ihis &m-
badiene, the inndr oo comptiat § bie lIppoL mCm-
bar, prefarsbly integral, which stiends batween the to#
and the beac! for inmasing tha Imprt sirength af the
irombasd, Thit ambodbnent tis has Tighet welght. wilh
ephanesd impact sirength and diablllty. [n addition,
ctis bar pupport member iRcreRs the stability of the
gtiantation of (he hasel raludve 1@ ihe Basaplale. Thir
emhancet the etability of me howd erientanion snd 1he
weuncy of the lofl and B aogles Tt slao fuciliuatet
preciscly poshioniag the loner core in the ageociatzd
mold for Inlention molding the awer member,
Th:hrmrbemafnkmzwﬁchut:nd:p«riph-
erilly nround tha kuriking fae

Inmﬂu!rnspmt.ﬂacﬂdmm:hulduigned.

e mpport frame which extegds upwardly from the
lower body member and peripherally within the sarik-
ing lasE.

In vel powather sdpacl, By igventlen it ambodied in Bn
konhead for & golf clob, conpriing: 2 relatheely high
specific gravity Inper corn omprng 3 hoal and 40
Integril lawser body membar; wnd i relwiivaly Jow tpe-
cibs gty tharmophinle cledomeria WEper bady
mamber formed aver tha lower bady meniper and hosel
by lgintion malding, with the upper body twmber
defining the steiking faze of tho golf elob head,

ERIEF DESCRIFTION OF THE DRAWING

Tha atayve and other ampects of my hvention are
daarbed below with ritpas to the dwing, In which:
FiG.1 ixa fronl elevatian view of in ironhead which
I & pressntly preferred spabadiment of my presenl Lo~

venton:

FIG. 4 n rear clevation view of the irenbead of
FIG. I;

Flﬂ\!hmﬂhwﬁanﬁzwutth: ironh=ud al FIG, 1,
raken from the toe od of the clubhiad;

FIOS. 4, 5and § are front, rear and Lo sde devalion
vicwn, raspectively, of a prefarmed inter GOt mermber
uscd in the Wonhead af FIQ. 1

F105, 7 and B ars, rapactively, bottom plen snd LOp
plan views gl the ianer core member depleted in FIGES,

throagh & <

E1GS, ¥ through 11 are front elavation views of sher-

natlve emtodiments of laney aore mmembery; wnd
FIG5 12 through 14 depict an injestion mald ussd Lo

form tha outer cover af oy iroabend,

DETAILED DESCRIFTION OF THE
PREFERRED EMEODIMENTS

A Preferrod Inoniwad Construsthon

The praferred cmbadiment of my goll clob head i
T updstopd with referenst to F105- 1=8. FIGE,
1-3 deplaz- the prefecead ewbadiment 10 af my 25-
malisd —rem goll clubbead ar ironhesd. FIOS, 48
daplct the laner cors 1% of ihe irontiesd 10. This pre-
farred qebodimant of my ironhead comprim the laner
core 12, FIGQS. 44, preferably of relatlvaly high spe-
cllic gravity (haavy) mcial sch aa sisindess mesl. wnd 2
relatividy spacifie gravity flight walght) aaver
member 14, preferably of thermophisle elnstomierc
material, which iz [ocmed by an injection mokding pro-
cexm over and wrouad thy innar corE Together the inne?

corn 12 and Lhe cover muamber 14 fori sole plase 16 (tha
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.ulnplmlunrtd‘th:innnrm),mllﬁ.hudm.m- snction. The Loe sestion 230 i defined by a periphend
73 and striking facc 4.of ihe clubhepd 10. riwngular aray of bars of feame mambers 26, 28 and 20
Thamvzrmmbertahumllndr.hwpp-:rmhcrar mmmmmumwmmmm&

ouicr piEmber) k6 b uniqes, in pan becann it Ls [qarntved
from ematerials which e miquely characiarized by the
combloation of, T, high fiex and yiresd
medull, which pravide bigh mpas sirength, yer, sec-
ond, teing readily fabrieated oato the inner core comlig-
uratlon by injecixin molding, The advanlhges of this
unlgqué spproach—the Applination of injection malding
o form fronheads oeng resdlly Inpectipn-moldable ouk-
terinlt having high fex pexdalus and high trres modn-
Jus and the tesuliing high inpact ratnge-is Teflenmsd.in
the design of ihe Inner core 1%

The useful materinls, whizh potaess
desoritisd oombinuion of moldabllity and .physcal
charactzristics, on thermeplele clistamen, including

Ihermopladc urithase maierind has eacellent injestion
maldsbility, bigh strepgth and & very high flex madulu
of abow 1.45% 105 Tl (145 milfien pounds £EF
pquare mch) Altemptive ESTALOC glams-filled iher-
maplete weethanss incude product number BEFG
&1104, whizh b 509 ',hﬂ-ﬂlhdnnd has & flax moduh
of 189 106 1bs/int, pod prodoct number BFCH 61080,
which i 0% g and has 4 Tlex madules of
abaut 1.5 108 [aAel,

The Trad hmpact ratinga for these plass-fillad urcthane

using e poiched wad ponotched impeer
tete, me (in [Lk/n) 4.1 {meached) and 162 (un-
nalched) for the 61083, 3.5 snd 14.4 for the 61003, nod
5.0 mud 3.4 [or the 61080, The flex meosduli krs upsian-
tially highe=r 1bap thase of even (he glannfillcd potyaar-
ponates. The tentlle mesduli (imilar 1o the stfess mod-
uli) in millicn poundh per quare inch wre LASK10
losriad fr the 6103, 2003 I0P Ibesin? for the 61103,
and 1,15 106 Ioasind ot Lhe 61080,

Refesring In particular w F1G8, 44, the laner core
12 iz an Ini=gral (oac picee) cnnstrostion momprising the
mplunlﬁ.lhmnlncmhmlﬂﬂlmmmbﬁﬂc
snd 3 4irlking fwe suppor.membar 24C having & pre:
ferred impace paint of region ai Uhe vertioml eanter of
gravity 84 of thz alubhoad 10, (The aulfix C i wed 10
idenyifly Lkrie Innar oore compoTANLS whizh have oorre-
rpanding oF averlying components in the covel mem-
ber 14 sndfor in the compheisd atubhepd 10) Ay de-
scibed in dewl) below, Tha inner £ore 12 has the =ffez-
tive stresgih pod gability of u full face Lupport plate,
with lhtle o1 oo increase ln weight retadve 16 &0 sm-
bodiment which doss aot mve & mppon plate. Thiz 4
achieved by mdding/Ingurporating & pmall bar 32 be-
rween e howel and the oo of the nnar core. The
swalght af (ke bar can be largely offest by the Inrge hole

+ 2B in The Lok

Relering primarlly 1o F1G. 4, the ol a=ction 20C
compties » eylinder 34 which axiends upward from
[emme member 26 radilonally &1 00 angle of nbaur 367
16 63" relariva vo the frame. The cylinder 34 has @ collsr
36 &1 the aurer end Asd hut an uxia! bare 36 far receiving
the shalt {nou shown) of the golf club, The megrally
formed 106 saction 22C And suppan (mce aecion 245
comprix a plate-llke member having o holes, one, 25,
in tha 1o¢ saotion 'and the seeond, 27, in the suppor fssc

pheral
5 frame memberk 26, 3 and
7. The inharant suctucal

and of the fmmework & two in

it
%E

X8
ot
1

g

3!
i

i
;

F

20 strenizth of the ronhe

79 relative o the bascplata,

£E
£

light weight, sike=
1hé nappart

fie and facillextey preciscly poaltioomg

{ke mtsociated mold for Injectlon melding the outar

membet,

Innct- pare 13 Ioctuder cavity 51 for racelving a |
‘Thin enables » fingle unlverual
be niad I fintshod Branheads of differ-
ic, manafscmring We clokhead
weight provides finished chots of :
umdard weight steal shafe, i
1 vmﬂlhtldghlpplﬂt:.ﬂk ’

30 weight (not shown)

eur weghti For sam
0 with or withodt tha

40 clubhed i1 thus more wishla,

" B Altematlve Trodhesd Designs

45 farred

FIG. 9 deplas an A<
iniar core, What 1 wm 3
the central

Tn chiy vernkoa,

PLO%5. % threugh 11
{ronhesd

the Ut member for d
15 Iroabesd LG, FIO.
s 24 tha by D name 54 that of the
10, wid alig indladas
mppﬁﬂal:l:“\\ﬂliﬂ
siiiking member MC

picizd o FIG.

g inicgral parformied
h provides lueral suppon for the

0 ¢, Lnjection Mold and Process

Mold Strectore

' FI05. 12-15 deplct w presem
forming the oorer tervar 14, As

¢ of F1G. 12, the moid 40 comprives
Jopaver acctions 42 nnd

perapac

44, Referring al2n 10

Jve view nx wald ot 10 F1G. 1L the lower dse-

rigidity of irdsngnier frame
LereOamedtad/ |

‘merged

2
g
i
E -
5
|

Iarge, walght reducing hales
face fuppor] plata 24C
equlvilenl Lo u full mupport platz,
hi cquivalt o a partlal nppert plute or

mpparl
toe and the howd,

mepber 32, which extends
fucranses the bopaci
d and provides sxble arlentation
tha frame. 1o ahont, this emlodi-

wlilch providis stsble loft sad
ing the funar som in

depet alternatives o the pre-
thown in F103, 4 through B
rouktive moiodiment 12A of the
~partial™ frame gonalrction.
frame member 25 & of pela-
tively ahort haight: it exiands tupward only # small por-
50 #im of the height of tho pislidng funs 240
The imunbead 12B de
ironhead 114, FIG. 9. dxeept
dudnnu-unnﬁslndﬂinrhﬂ
acrcading welght.
11, includes u lower frians mem-
koohead 228, F1G.
triking, face

10 iz wirsflar o
that the detigo 124 in-
Jower feame 15 and in

ty proferred maold 40 for
shown Lo the cnd view
sepasable npper and
the FI1G- 13

ton 44 inaludes four locatmg, ping A6-445 wnd Lhe npper

J R e LT

R-E.;E'L

S
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yentinn (neluda four mating heles S0-80 far atourkuly
mownting the top mtiion on the batiam section. The
upper mitd Jawer sectiony define o cavity 45 therehe.
tween in whoch the [noer cors 12 Lo pogitioned. An

" injectlen part 47, F1Ck 12, conneety 1o the mold caviey 3

45 for feeding & charge of melted materlal into the crv-
ty. Enlergad upper bl secilon #9 of the cavity 45
heues 8 plo or oylioder 53 skown in Tlmlm in PIG,
14, I which (e lnoer core bosel seccopm 3 i
mounted via Iy bore 35, 1o pracisely poslticn tbe heds 10
in the cavity. In partleular, thly cnmored the fecmarkan of
a relatively thin coatipg of the datlred thicknss dlong
Lhe hoeal section 34 ta tha and coller 35,

Proceas Exnmpke

In 30 exenplary injection molding procem lor font- 14
ing the outar cover T4 ¢m the Inner oore 12, the inner
pora it Tabriceted by Invevtment esting, petitonsd in
the mold cavity #3 and the upper and lawar ssotions are
clotad. T form the fmtar anver, the mold charge=—-{i-
Tusarazively the gless.Allad urethane maierial—a boaled 10
Lo an elevared re of about 500" F., then the
maltan charge i ingasied via the port 47 onder preuiss
lnts the cavity 45 of (w closed mold conuining the
inney core 11, and over and artind the inner core 12
and ihrough boves and bolea mich o 28 and I7, w0 com- 1)
pletely eover the Inner cove and fonm che chargs in the
shupe daflmed by the cavey 45, Aflar the chenge cools,
the mold it opaned and the reyuling clobhasd 10 &
remavad from (he mald and the parting ling by erjmmad,

Typicully, the membars of the ESTALOC glms-fllled 10
urcthine family have » maltiag temperature reage of
abayt 4207 F, 12 400° F. from Lhe melting poiot 1o the
onted of buridng. For this range, the typinal ansclated

e naad during our igjectlen melding pros=:
irc #7" F. 1o 4907 F. ut |be injrction mold nomle, 470" 33
£ 1o #90° F. u the froot end of the barrel, 4307 F. 18
470° F. ai the midgle of the barrel, and 430" F. w 4607
F. ut the fend end of che barcel. A screw kpesd of less
thin 100 rpm ned injection speed of 1 1o 3 Inches'per
second gre veed 2o provide yjection prewire of 500 (0 &0
1000 i, with: holding preyure of 200 ta 500 pal, aod
mald back pressure of 25 1 100 pel. A waler jacket (ho1
shewn) 5 uséd W cool the mold w 100° F. 1o 140F .
during the Injeciion molding prones. The ln-mald cool-
ing thne 1n 20 ta 60 e 43
Summary of Cortwin ‘Advaostaged

Elmlar o ml‘l:frcﬂidﬂ molded lronheads, my inver-
wan usotd materdale f very differest depity o provide
4 clubbond huving » subsisntially lower cenver of grav- 30
ity than metal irdnbeads and with & much higher pet-
centags of welght o the lower half’ of the ironlead, In
cootrast to compramion wolding, my inventicn wem
injecdon melding, which is & lats axpanalve procssi
thea comprexsion malding, and uses matarials which At 33
|sas expemnalve thin thete uied for compresion molding,
and provides en lroshead construction huvidg = Lghr
weight faca suppori plete. Furthenmore, the marerials
wad {n forming the éuter #riking surfice of my irdh-
head do not requlre predeetlve contings to prevent de- 60
laminalign, degradacion, chipping or pliting of the gur-
[aee fmish T

The heavy lower (mmg member aad the haavy sole
plate 1§ provide & vary low santar of graviry, whish
enhances the tajeerary for & given lofl angle of the 6
striking face 24, Alsa, by lowering the center of gravity
af ehe slubhasd 10 ralative 1o thid of tha golf ball, the
tlubliasd |; mode more forgiving of awing savrom which

CHRISTIE, PARKER & HALE

10
wpuld ptherwits decrease wajesiery, Tn fogl, the basvy
lowar body membcr and sole plate provide & very low
verdes! eenwer of gavity, charnctar el by a0 lesst 70
pereent of the welght of the clubhead being below the
horizonte! aentesline of the clubhesd for the given dl-
mentons and materials, ’ .

As 8 consequence of the pelatlvely small alze and

* weight of tha cemtesl sesilon of the (rame 6 batween

thyt heutal 20 and the toe plate 22, ind of the hete] il
the welght of the club head 2an be disebured slong the
lemgth af the elubhasd from heel end 19 1o e end 22
and/or disielbutad oround the periphery of the atiking
face 24, et The dacreassd oi7e and weight of the hosel
algs darreasan the biws of the horizontal center of grave
ity towand tho Besl and mikst it atalar 10 potition tha
ceater of gravity il the dwlgnaied ball tmpant poini
(typically, the dlmeealons] oepiey of the clubbasd), In
my prefurred cmbodiment 10, the wa mamber 22 olTects
the weighl of the hosel 30 and pesitions the oenter of
gravity precisaly on the designed Tnpace point 54 of the
clubbcad Positioming Lhe canr of gravity o colneide
with the impast polot ok (1) meximized the energy
vantfer 1o the ball, theyeby providing maimuem dis-
wocs wod loft, end (2) decrasses sliding of the tll
aeros tha elubface {oward the center 6f gruvity and the
resulini misdlrectiopal wide spin sush as eliee apin o

ook mpin
In thorl, my compénitim, [onhead &f unlqualy eon-
fignred, relatively apecific gravlly (heavy), inner

core apd injordan-molded, wnignely configured, high
wwrength, relatively low spacific gravity (Hpht waight)
ouler shell mambar parit wide latliude io taloring Lhe
positlan of tha camurs of grvily sod Lhe waight diisi-
butian of the clubhead, and poyseidon other dealrable
characierinics suoh ux low ol ad surfacs and coa-
meile slability-

Baxd vpon the above diselerure of prefered wnd '

alisreetive embodimene of my Inventlon, thes: of uusl
akill In, themn witl readily derlve altcrnatives xd imple-
ment mesdifications which 4r¢ cquivalent 1o wy faven-
tian and within the wope of the clalmy of thh paent
documenL

1 alaim;

L An lronhesd for & goll club, compiikdog o rade-
tvely heavy inner oors anesber sud 2 rolativaly llght
wicight outar mamber of mawrial sclecied from thedis-
plistic alasiomer 'mad engioeered plistls formed over
the Inner cofe member by lnjection melding; whereln
ibe inney ndnk meriher compracs 4 lower body manmbat
which ferms & soleplale, pd integral (08 member and wn
Int=grad hosel; the poa membar aad the hoge] epiending
upwardly fram the lower body member; whirnln the
auter mamber is formed aver the lowar bexdy mamber
ind aeound e hodel, thareby daflning & sirdkng Ges
bevween the hosel and che lower body member; and
wherein the innar core comprises & bar spaced vp-
wardly [rom the lower body miembar and exténding
finomn (e e memnber 3 the bopal

1. The. ironhead af alaim 1, whercin te mulerial of
the ouier member 1 pclacicd [rom glasd-filled thermo.
plastic vrethune and plassiled thermoplaste polyears
bonate '

3 The ronhend uf cluim I, wherein the Inner core
mamber b pactal.

4, The jrophéad of claim 1. whersin the inner oore i
slegl.

5. An lmanhesd for a goll elub, compriting: o rela-
tlvely heavy Inper core mamter ind & relutively light

@ oa4/087
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weight outer member of material ackeriest from thermo-
plastic clagtomer snd snpinccred plastic foxmad ovit
the innar core member by injection molding wheren
the trér core mamber comprived & Lower body membee
‘witleh formas solepluie, wn irc=gral toa member and gn
. integeal howl: the we member and the loael extending
© upwardly from the ower body mamber; whereln Lha

- pitar membar i racmad aver the lower body member
and around the hoozl, thersby definiag A atrlldng fmcc
belween the Botel aed (he lower body mamber; wd
whndnhumﬂn;fmhu-dulgn:dinpnﬂﬂim
insida b periphersl beondary, aod whareln the innsr
mmhu‘hﬂhnfmmpiunim:gﬂlrru:m
ber which eiends betwotn the o member and the
hisel wnd peripharally within the suikdng face elrenm-
wcriblng said Ympeot potnt for laereasdng tha impact
sirempeh of the drophesd and providing diweribuiad
walght shour ibe periphery of tha gtriking faco removad
from sald impacs point.

&. Tha lrorhesd of claim 5, Wherein the muvivial of
the guter member |s pckerpizd from giws-fifled thermce
plasds urathsae snd glass-Aled thermoptasric polyomr-
bontiE,

7, The Lronbead of ¢laim 5, wherein Lhe Gmer core
mamber b metsl.

B. The ironhesd af clalm 8, wherein the itndr oo
member [3 gteel

@, An ironherd for « goif olub, compriviog: & rels-
lvaly high spacific gravity mew] Inner core
& bratel and an intagral iower body member, and u fals-
tivaly low gpeelfie graviry upper body member of ther-
moplese alasicanar, formed aver Ihe lower body mam-
ber and homl by injecdon moldieg, tha spper body
member daflning the nriking fuce of the galf club Turmhdl;
mdmuinlhelnnermummpﬁmlmtmmb:
extending upwardly feom (be lawer body tamber a0 A
tar apazed upwardly from the

from the tos member 1o the hosel

10. Tha ironhead of claim %, wharcin the magerisl of
\he guter member it delecied from glass-fllad thenmo-
plkath urethane and ghetilliad thermnplastic palyear:
bonaie. ' 45

]

M

wn

aolepluie pod extendlig g

n

12
11. The lonkesd of clalm %, wheswin the innec core i

.

12, An ironhend for & goll club, comprislng: » rela-
tvely haavy inner care member and & relavely Light
welgh! ouisr manber of matarial selecied from therme-
plagtic clattomer and engincered phdtle formed over
the inper cors member by njection oolding: wod
whareln the lner cope lneludes  toe sectlan wnd 2
supron face wection, aach sertiom comprisiag » -
hrmul‘rrlmmmhmlummd.hz-hulcmad
with tha calected matarial, the sortions wgsther having
the fore of bwo intezeonpenied marged trimgles and
the spport face section pravidiag rigld suppart periph
erally around x hall impest point bt the selemted matarial
within the le. ]

13. The ironhrad of clsin 12, wheyein the material of
the neter member i $eleczed from glass-fllled thermo-
plastis urechane and glan-file thermaplastio polyér-

Tummita,

14. Tho tronhesd of clalm 1% wheraln the inner eore
member in menl.

:ts.gdﬂuhﬂnhudnfghimu.whuuinmtnmrmr:
i . '

16 An Ironbhesd for & galf club, compridng: & rela-
tvaly high apacific gravity motul ingsr corc comprising
2 honel and mhu'rﬂhwhdymbmmdlrdl-
ﬁvnlylowupaﬂlﬂsmvllyuppuwymmh:u{'lhﬂr-
mnﬂmﬂw,famdomihuhwﬂhdym-
by and hosd by infeciion madding, the upper body
wembar defiing the striking fece of tha golf clob hend;
e whersln tha inncy core Iaclndes & L section =od &
suppext [ace pociiom, each senton comprlalng w triangu:
ler array of fmme maphers wroundng b bole Alled
with the galecred material, the seoticms tagether having
e form GF two interennnccicd mengad triangles and
the sappart face a+ozlon providiog Agld ruppart periph-
erally aroumd 4 ball Impazt piat a the solectod rpaterial
within the hols,

17. The Looghasd of oliim 16, wheteln the materin of
tha outer mamber Is salactad frap glass-filled thermo-
plastis ureitinae and glas-filled thermoplestic polycar-
bomare,

18, The irophead of claim 16, wharsin the inner comc
1y yteel

S
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