O1/2B/72008 17:08 Fa¥X  B2B 577 8800 CHRIZTIE, PARKER & HALE Foo2 100
1 L 1

FORM PTO-1595
Docket Neo. 10.1/D594

RECORDATION FORM COVER SHEET

TRADEMARKS ONLY
Mail Stop Assighment Recordation Services
Director of the United States Patent and Trademark Office Post Office Box 7068
P.O. Box 1450 Pasadena, CA 91109-7068

Alexandria, Virginia 22313-1450

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):

Dynacraft Golf Products, Inc. Name: Fifth Third Bank

Individual(s) Associati Street Address:

1VIdal(S s50e1at10m :
B General Partnerchip Limmited Partnership 21 East State Street, Columbus, Ohio 43215
® Ohio Corporation Individual(s) citizenship
[] Other: Association
General Partnership
- ) ) Lirmited Parmership
Additional name{s) of conveying party(icsjattached: X Ohio Corporation
YES
O Other:
l[3. Name of conveyance: Tf assignee is not domiciled in the United States, a domestic representative
degignation is attached: NO

E Assignment 0 Merger

Sceurity AST':Fmem [] Change of Name (Designation must be a scparate document from Assignment).
® Other: Notice of and Consent to Secured Additional name(s) & address(cs) attached? NO
Creditor Sale

[[Execution Date: June 23, 2005
4. A. Trademark Application No.(s) 4. B. Trademark Registration No.(8)
1,461,120

Additional numbers attached? YES
5. Plesse return the recorded document and address all 6. Total number of applications or registrations invelved b
correspondence to:
7. [X] Total fee enclosed (37 CFR3.41): §215.00
CHRISTIE, PARKER & HALE, LLP enclosed ( )
P.0. Box 7068 3. Any deficiency or overpayment of fces should be charged or credited
Pasadena, CA 91109-7068 : g .
o to Deposgit Account No. 03-1728, except for payment of issue fees
Attention: Michael J. MacDermott required under 37 CFR § 1.18. Please show our dockst number with any
credit or charge to our Deposit Account.

10. [ Explanatory Ictter is enclosed.
9, Signature:

Myt /ﬁ wp M

Name: Michael J. MeDermott
J 626/795-9900

Date: January 26, 2006 By

Total number of pages including cover sheer, g7
attachments, and document:

MM/mas
MAS PASGHG2779.1-+-01/26/06 10:56 AM
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Docket No. 10.1/D594
CONTINUATION SHEET FOR
RECORDATION FORM COVER SHEET
This Continuation Sheet relates to
TRADEMARKS
1. Name of conveying party(ies): ~ [ 2. Name and address of receiving party(ies):
Pal Joey Custom Golf, Inc.
Ohio Corporation
S SV T —————
3. A. Applications 4. B. Trademarks
1,533,442
1,534,480
1,536,535
1,538,305
1,577,939
1,577,940
1,577,941
MM/mas
MAS PAS653673.1-%-01/26/06 10:37 AM
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NAME OF DEBTORS Dynacrait Golf Froducts, Inc.
AND/OR GUARANTORS: 28 James St
Newark, OM 43088

Pal Joey Customn Golf, Inc,
98 James St.
Newark, OH 43055

Dynacraft Real Estata Holdings, Inc.
08 Jarnes St
Newark, OH 43055

Joseph A. Altomonte, Jr,
196 Bryn Du Drive
Granvlile, OH 43023

Jaseph A, Aftomonts, Sr.
6965 Ashiord Lane
Naples, FL 34110

‘BECURED CREDITOR: Fifth Third Bank
Attn. Malthew Starkey
21 Eaet State Streat
Columbus, OH 43215

_The below algned hgreby acknowledge that:

Dynacraft Golf Products, Inc., has defaulted on s loan obllgations to Fifth Third Bank
and ceased doing business as & going concemn; and

Dynacraft Golf Products, Inc., has requested that Fifth Third Bank liquidate the company
assats kdenifiad In Exhibits "A*, "B", C" and "D" (the "Assets™, attached hereto, as well as ail
other assets In which Fifth Third Bank has s security Intereat; and

- Dynacraft Golf Products, Inc., by and through Joseph A. Altomonte, Jr. and/or Joseph A
Altomonta, Sr., has located a purchaser to purchase the Assets, axcluding computer softwars to
the extent disallowed by law, for the 8um of Four Hundred Five Thousand Dollars and na Gents
($408,000.00); and

. Dynacraft Golf Products, In., and the Guarantors listed balow, beliave that the salog
price of Four Huhdred Five Thousand Dollats and no Cents ($405,000.00) represents a fair and
reagonable liquidation value for the Assals; and

All parties slgning below desire lhat Fifth Third Bank sell such Agsats at the stated price,

by private seoured craditor azle, 8o a5 to pay down the outstanding d
Products, Inc: and P u § debt of Dynacraft GoK

10f2
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All parties signing below Agree and understand that the sale of the Asaets for the sum of

Four Hun
. Indebtedreas
the remaining

and

All parties sig
‘other secured cred)

: All parfles signing below re
of ila intent to dispose of all or go

dred Five Th

“on or after June 24, 2005,

All partles signin
raggonable mannar wit

WHEREFORE, the below s}
surrounding such sale, hereby ac

outstanding balancs
Leases, Guarantees and such othe

gned partles, after reviewing the facts and circumstancea
nowledge that they have determined that auch sale |s
-commerclally reasonable, Is for a price that equals the value of the collateral and, therefors,
axpressly consents to such sale. The undersigned hereby walve any right to contest the
deficisncy balance dye and owing to Fifth Third Bank based upon such sale,

ousand Dollars and no Cents ($405,000.00) shail not fully satisfy the
to Fifth Third Bank and that g)i parties shall remain [lable to Fifth Third Bank for
pursuant to the terms and conditions of the varioug Nolas,
r loan documaents which avidenoce &ny indebtadness to Bank:

ning below represent that, to the best of thelr l;nowladga, that thare are no
tora helding an Interest in the Assets; and '

present that they have recelved notice from Fifth Third Bank
me of the collateral on the terms et forth above by privata gale

e A e i e — e s s

Joseph A, Altomants, Sr Individually
Date:;

EQrd

BINQGS, INC.

FLIZFPFE BPL

20of2 i

FLONAOEL 4700 " LIvuanA0 TRABEMARIG-2z-nnr

REEL: 003253 FRAME: 0641



01/26/2008 17:03 FAX B26 577 8300 CHRISTIE, PARKER & HALE @ O0E/ 100

e

-

.
- -

el T

All partles eigning balow agree and understand that the sale of the Asssts for the sum af
Four Hundred Five Thousand Dollars and no Cents ($405,000.00) shall net fully satisfy the
Indebtedness to Fifth Third Bank and that ali parties shall remain llable to Fifth Third Bank for
the remalning outstanding balance pursuant to the terms and conditions of the various Notas,

Legses. Guarantees and such other [6an documents which evidencs any indebtedness to Bank;
an .

. All parties signing below represent that, to the bast of thelr knowledge, that there are no
other secured creditors holding an interast in the Assets: and

- All parties signing helow represant that they have received netlce from Fifth Third Bank
of lts intent to dispose of all or some of the collateral on the terms aet forth abave by private sale
on or after June 24, 2005,

All partles signing below agree to exercise full due diligence and act in a commercially
reasonable manner with respect to taking all steps necessary io fransfer over and unto the
purchaser each and every asset being sold. Such efforts shall Include, but not ba limited to,
exacuting all documnents, rotifying all applicable entities and/or authorities and performing any
and every action necessary to effectuate transfer to the purchaser.

WHEREFORE, the below signed partles, after raviewing the facts and circumatances
-surrounding such sale, heraby acknowledge that they have determinad that euch sale is
‘commerclally reasonable, |s for a price that equals the value of the collateral and, therefore,
exprassly consents to such sale. The undersigned heraby waive any right to contest the
deficlency balance due and ewing to Fifth Third Bank based upon such sale. '

DYNACRAFT GOLF PRODUCTS, INC,

By:

Print Name;__ Joseph A. Altomonts, Jr., Individually

Title: Date:__

Date:

PAL JOEY CUSTOM GOLF, INC. . / i
By: _ - W .
Print Name:; se Altomonte, Sr., Individually

Title: Date: : - o

Date:

DYNACRAFT REAL ESTATE HOLDINGS, INC.

By:
Print Narmm:_
Title:
Data:

2 of 2

06/23/2005 THU 15:28 [TX/RX NO & 47] @ooa
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SCHEDULE A

iniailectual Property Dua Diligonce Request Liat

For Dynacralt Golf Products, Ine. ind. [—
=TT NUREY |5y pryctory/r |employese.
SOFTWARE oloopies with accees
Foquost Tiwm T-5oftwars Wentiication — [Cwnemiisgneor |ysed _ |PPL0%e28

Erontier - AB400 SoRware-includes Posport  [Friadman Corp. 11 nane 12

IEM OS400-aparating sysiam for AS400 1BM 1 nane 1

IBM CL.2QL,RPG - programming software IEM 1 nang 1
Quickan-sccounting softwar Dynacraft 1 none 3

Windows - XP/ME/88/2000 Crynacraf 12 none 112

Quark 4-publishing software Dynacraft 2 none 2

Phatoshop 7 - [maging software Dynacraft 1 none 1

{Draamweever 4 - web softwana Dynacraft 2 nane 2
[Microsaft Offiea-on all pcs Dynacraft 12 nana 12
|I|nm 2-All Third Party Softwara

No Lhird party softwsana distributad

Ttorn 3 - Softwars used but not cwned

&th Third Trenzact-alectronic modam banking |Sth Third 1 nong 1

|

SRR REE'_‘.:f'_OO3253 FRAME: 0721
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SGHEDULE B
|ASTIVETRAGEWARKS
Flle Numbor Bom, N,
DYN 5004 COPP| EAD 1,481,120 10/13R2007
[DYN 5-006 ON-LINE 1,533,442 472609
DYN 5-008 AGGUSTEEL 1,534,480 471112000
DYN 5-007 DYNAGRAFT 1,677,830 14162010
DYN 6008 GREVEHADOW 1,677,040 7iB/2010
OYN 5009 GENESI__S_ 1,577,941 — 1162010
IDYNAKI1S DYNACRAFT British Reg. 1426660 572472007
PAL §5-006 PAL JOEY dealgn |1 635,635 4252009
PAL 5-007 PAL JOEY 1638305 [5rr2006
|PAL/K130 PAL JOEY [Korean Reg. 196223 71272010
DYNAK112 SCREWDRINVER 78,439,160 412612016
DYNACRAFT Australlan Trademark 860470 |renewing now
COPYRIGHTS
1. Registration
Numbeae: TH-2-887-413
T2
Tha Madam gulde to galf
clubmaking : the princlphe
and techniques of bullding
yolf ¢lubs from componant
parts { by Tom W. Wishan §
with phatography by Greg
A Brown } and dezign
weglatance from Suaan B.
Lamson.
Deszcription; 1v.
Claimant acOynacraft Galf Products,
Ing.
Craated: 1987
Publlahed: 16-Dct-B7
Registered: B-May-80
Author on @ antire taxt and graphic
Application: disploya: Dynacraft Golf
Products, Inc., employar for
hire. _
Miscellanacus: C.0. comes.
[ Socglel Codes i

S etk A AL

R P T L

TRADEMARK
REEL 003253.FRAME: 0722
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7. Reglatration]
Numbor: TH-3-376-475

Titie:
The modam guide to haft
fitting : foaturing the
Dynacraft Bhaft Fltting
Indox / by Tom W. Wishon ;
with tachnical research
providad by aJeft Summiit ;
adited by David Stewart !
phatography by Greg A,
Brovwn, Bob Andamon ; art
& design Kirk E.
Hamrighouos, Kana D.

. Smith,

Note: Ingludes the 1882 data
addendum.

Clalmant acDynacraft Golf Products,
Inc. (emplayer for hire of
aThomas W, \Wishan)

Craated: 1602
Published: 1-Jul-g2|
Registersd: _ E-Aug-22
[ Spéolal Codec: IR
3. Regiatration
Numhar: TH-3-5601-731
Tila:
Dynacraft tool catalog, '#3.
Dascription: v,
Note: Reyg. includes clubmaking
catalog & prics llat.

Claimant acDynacmaft Golf Products,
[

Groated: 1993
Publlshad: A-Jan-93
Raplatered: 15-lan-83

Title on O Dynacrait clubmaking catalog,

Application: tool catalog, and prics list,
1993,
Clalm Limit NEW MATTER: naw photos
and text.
Miscallsnedus: .0, comes.
¥ - 1/BIDAHA

vt TR AR L Phd o e e ek

@Aoars100
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SCHEDULE C

[ACTIVE TRADENAMES

.|BFC

F1
V3

Launch Sarles
|Leunch Sarias Ti-Carbon
Jackaroo
Jackara ll

HC Carbon Litility
HC Tour

HC Hybvid Control
LS Hybrid

380L

326L

pF5

OFSH

PC3 PLUS

PC3
[Pro Caviy

CPS Junior
lludam Classic
Tour Sarlas
Pinmastar

Orbital #allat
Drbltal Mallsl 2

[VF Adjustabls Put Putter
HMM Hi Mol Milled
Trek Putter
|RCG-Rear Canter of Graviy Putter |
Branding Iron Putters
AGD LDS Shaits
ACD HE36

ACD H370

ACD UL
[ACD LW

FW ehaits

DSFI
Del

R SR SRR AP TR PP TP LR

S E ' TRADEMARK
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|

g

N United States Patent o py  Patent Mumber: 5,333,871
' Wishon —~ ' ps1 Date of Pateak Ang, 2, 1994
HEAD al, e 373168
[ GOLFCLLUR - s m}g u:ﬁ:g: B‘E:S.'JL A e 2TVIETH X
[7%] Loventon Thomas W, Wiskan, Newurk, Ohin CEMIBIET IR Al e - I X
[ Audgac: vaft Golf Produrts, Inc, FOREIGN PATENT DOCUMENTS
Newask, Ohia go2197 1/1564 Cansds .
[1l] Appl Me: B4LAEY 1M T Japan
[22] Filad Fab, E, 1591 OTHER FUBLICATIONS
5] Iat. O AS3R 53/04  Badllngall, “Lenin Cuotf In A Weskend," 1991, p 2-
[£2] U5 CL e Jr— ITB/16M 2T/DNG. T Aukelend, Danald R, “The Scienos and Egineering of
FT/DIG, 231 273/DIG. § 273/172  Mawriaks", Copyright 1984 by Whedswarth, Loc.. Bel-
(58] Fleld OF SBUSh o 11'3/151-‘13“.-5li mont Callf,, pp. 300-5012, .
273/77 L 71 A, 78, ING. 7, DIG 13, DG, i . Milll
|56] References Olicd Antrians Examingr—Sehariang Passanil
) U.5. PATENT DOCUMENTS Angrmey, Agent, or Fi cmme and Associalel
3,230,536 m:: Mot . - [57] ABSTRACT .
AT TAME Bome S Au Iropbead eomprising  relatlvely hatvy, Lnse core
- ;ﬂ{m Rvaid o I‘ ' mwrhﬂ.wp:ﬂe:hlv of metel, and & rd.ni;nly Ilgh;r
PR nx wight, n-meidad cuter mamber, wrably of
g8 wiss ¥ AT :_m"'m i ﬁm!hwlﬂﬁc alastomner, b disalosed, Preferred : thirmer-

4,591,160 A/1985
1,414,627 - 9/1984
4 )Rt

450400
G 101387
470105 3/NIER
483,614 127174
£XEL62Y 1 1/1R80

" dmen W

plve it :
L morrrm e T34 X

s, "——- - . |
Echayrahl et ST X
Feroande .

Magepmets el al. .

Wl .
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' “gyaphitc™ in tha head brought sufficlml popularhy o
. GOLF CLUE HEAD tha desigm thad injection melding Anally beckous 2 vi-

BACKGROUND OF THE INVENTION

- The pretent invention relite 1o gol [ b Guolf aloka
includs "woodi™ ar driverr, and “irona”, including
fairway irons, wadges pnd pumers, Tha preget Lnvan.
tion relwiss in alar o Irony snd Lo the heads of
iromd (“'lrocheedt™), and is embexdled in an bronhsad
fabriextsd by Inketion wolding, sod fn the saterials
wied in such an boshead, inclwding thermeplastio akas-
1DmErs, whiuhmiqjmﬁmmdded:bwumuulm

HISTORY DESCRIFTION OF THE RELEVANT
TECHNOLOGY

A. Woodhes! Daalgn and Fabricarion

As sarly as 1962, the goll indusry inrodooed plasie
woodhaads, which were woodhmuti formed by injem-
tion moldlng ABS (acrylonlurile-butadienetryrana) plas-
e, These new clubs were nor wall recaived ay prémium
clobs. Conamuently, they were moon markscad primar-
ily inn baghpes’ v and digribuied largsly thretigh
son-prof=sional relail cutler Golfing profemionals i
wall a2 the goiling public in grmeml devaloped the per-
cepribn Lhat plate woods were surietly low ond, low

e, in hve clubs. -

Flastc goll eluha malguined thix dublous distinctyon
of being axmaidered low-and golf cquipment, despl
thefr poteniclal In ot |e#u eoriain sreas for superior per-
formanse. For simple, to my recollacilon, In the snrly
196s, & vnall Anuralian golf equl L ooipuany, th
BGF Qolf Company, need & Ume of pissila woads
called LITTLE ERS, which married 1 veiy
hanvy brass sgleplase 1o vo inheremily lightwelght upper
(ourer) woxsdlread mambar molded from plasie. To my
recolecton, the wial headwesight of the LITTLE
SLAMMER was shom 1235 grama, of which tha top
comprised sbout 100 geams and the soleplate about 15
grame Tha ratuldng very low ceneer af gravity of thla
compasite clubhead impsrizd u high shot trajeciary,
mnkln;ilmlmwlymymganhﬂupmdmur
difficult Tie, and (hos cuklng the clob witible for ose in
tall grass g in tho rowgh a3 well an in the feiraay.

In the erly 1970%, chibhend producers discoverad |

that they eould add unall pmonnts of chopped graphite
T filaars to the ABS maicrisl wied in the Injecdon nanlding
process, W foom grephite-rednforced ABS
Theye new woojheads posscesed tomewhat greats
strengrh than thelr plaln ABS covmterpans, dus to
matrix wsdle pemeraied by e fibers, However, the
inaneage wag relatvely omxdeal, because of limimdeons
. herant to the procesging techaology avallable i the
(lme and to the inability (o &Tact & chemics) tond ba-
paeen ihe ABS materisl and the graphita. The =nd
reull was encapsulatlon. Alto, insdequare fiber (low
control limived the achlevable strength, That b, dudng
injectlen molding, tha plestic matecsl, which wes im-
pregnated with *| neh Jong Abers, was chat through
tmall diameler ijester norebw The wndency of the
fibers to catse famming &8 tha charge Nowed oo the
injection pomziey theough the iolet sprue, limdicd 1he
propordan of fitere In the head matsrial to 5 10 pertient
af the tatal welght of the plastic charge. '
Actunlly, ane of the primary “pdvantngan” of the new
graphite fiber-rtinforead AES plaxle clubhoade oy
have besn pereeptul, In thet they wera considered high
technology, stis-ofthe wri "grmphlic” clubs athar
than low codt, Jaw tech "plasta” elubs The

(=]

ble golF etubhesd manufscturing proces, Al onc (hat
waa Imiled o the manufactor: of wasdhoads.

1n part boomesa of the unresolved strangth Lirnjtntitmi
Impoasd by Lhe inpeetlan moldebls macerial and fibar
reinfareomenl, come maoufeciurers dedicaizd w the
tigh and of the product market irned w compretdon
wodding. Ualng this procass, the clubhead shell i
foromd by wrapping chesin of “preprap’’ (epoxy itn-
pregusted) graphite flber aronnd § core, then heat and
prebide: ara applice! to penld the Toog fbcr graphile
sheett (the Iength of the fibara by sboue 1 Inches to 3
inches) about the oore o form the shell. This oppratch.
permln ihe we of long Gber wod thun provides rela-
tvaly high atrength plartic clubhesds, Howaver, the
procass suller from sversl disadvanuges Por azam-
ph.flrlt.wmpfﬂhﬂmidihﬂ:ilhbﬂmﬂylmu:h
mupuﬁv.prmth.niﬂh:ﬂﬂnmuldin]. Sonand,
the preprag graphitn shevds are very azpensive, spt-
clatiy when compered ta the chapped-graphils cantls-
Ing material meed in the fabdestian of woodhepds by
|njacelon moldicg.

8, Design and Fabricatisa of Iropheads

Mot mrprisingly, the lntroduction of aompmsion-
moklcd, prepreg graphite woodbady geva tite to &-
Empk to sdapl compremion molding technalogy ©
ironhasds, However, tha npplication of molding weh-
nology 1o lrony confronts stringent dexign limladons
and considerations that arc it | in wersdi

Fieat, because of tha reladvely lncga alee of the typical
woodhasd and tha ssancluied thick maieria sarion
behind the impwat wras dircctfy in ine with the e
wow of the clob fars (2 typical woodhoad hat About
ahvittl 287 1o 3 of materinl bahind the inpact erea),
eviq ralrtively low hopact reiad matarials can provide
rfacs durshility- euMflcienl to withrand the impace
4 pearciated with repaatedly welking golf bells. In con-
maut, traditiomsl Jcomheads Wyva a moch thipnee macerial
aectiem bohind the face, For cxample, & typlosl sl
lremhand hax & blade thickneyt of about 5/64 bnche
(0,140 fn.) to sbout § . (0,629 in) behlod the intpact
area of tho face, ‘Thuk, If mokdahla materiali are 00 b
wiad 1o produce an ifonbasd, o oommensurwtely Kgher
warerial Impact mtdgg b requised for adequals irom
durability and parformanes.

A seeond diflauliy relits to mshieving the desired
final hewdwelght. A full st af woods muget in welght
from whond 200 grashli to shout 218 grams for the nam-
ber | through number 3 woode Althoigh of analler
glze than wocnly, rona sra hakvies, moging from abeu
230 grums o show 286 gramd for e pembet | lron v
the number 9 lron, the relslvely lews lofed irons, The
ralatively more Jofted pitching wedge wmd iand wedge
weigh abotn 297 graros sad aboul 305 grams, repes-
tively. Achisving the sl haadwaight b pot » problem
It woods beowuse of their large wze and methad of
manufacure That s, woods, whaher compresdon
molded, Injection molded or - mashingd from wiod,
must be further machined s accept n dalaplale and,
often, & Eem insart stiiking fice. Under the renftad
cavily for the soleplate, holas are convénnlly formed
In the clubhesd during the machining proceys. Lead or
ocher walghts cun then be insericd lnto thess holes ta

§

H
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heforz the solcplnte or facaplac i aceched o the
wodden body,

wiaghl, Thit doss not presht & e for metal iron-
heads, becauss Lhe heavy i o walght of the mewbh
uped, juch ny stninless stesl, provides the dasired Aoal
weight by Himply fabricatlsg the clubhepd to predeter-
mined dimeniniony. 11 ir & probles for plastic lranhands,

. howevet, becgusa of the lighter weight of plestle mate-

r“ﬂ';j:mh a3 clastomers, Telative to the walght of aolid

mrtaly,

The compressina-molded prapreg componute teehool-
0 overcine tha & F

gV has bocn adapied
“sirangth, welght und dimenson rarriztiond inberent to

ihe Lenhesd: dailgn, Beform tha very- lght waight
gruphlte-reinfarced plutic aoukd be wead, it was aroc-
urymﬂndnwnymrﬂmtlwwemmmmmquw
1svely. For prepreg composits 3
done by meorporating n ftesl inner ‘Gme widch it
wiapped wilh preprag grupkitc shesa and Facarted kuto
tha mokd Jor the comypritsion mold procese. The wilght
of the stee] eare i sslected 1o thal tha comblied welght
of thy eore and tha graphite sheets provided the degid
flon) head welght

To my knowledgs, the suesl inper coros uwed for
nompremion maolded graphita oot comprisa 8 wlc
plate, & nack (havel) weed 2 pertial, nriking face support
plate of a full, nelideg face mapport plate. Thestriking
fuce support plate 18 nocoyiary becauss, the fn-
meased epenglh pravided by the iong grnphhw Qberd,
Lhe srength of the plastls siriking face mamber alons
would be Inmiificlent 10 withatand Lhe repented Impact
pipess on the neck anoeined with mriking golf ballk
nformaaigly. the weight of the full sopport plate Tk
the cenmar of gravity and Liglle the ability of the de-
signer (o control tha horizental and verticn) canters af
gravity. Fumbermaore, = manthoned pumh-”lml , -
pression  melded per-impreguared i hava
orher, sarious dissdvenages: both the procens of mans-
fucture pnc the-mateclals gsed arc very srpemive. Alo,
Ihe materlels uied do ool povids sdequaie dorsidllcy
and provection from \he normal wess And Téar aasoc
ated with dtriklag golf ball from Lurd ever sl Thus, it
is highly aslrable 1o be abla to fabricate plidc oo
heads using procauscy xhd matcridll which ara les =2-

persve.

Injection malding (a2 relatively [RETpEEive process
which wpes relatively inetpansive materialy. Hewever,
savers] chargetertaiics cale i diffleult Exbricale -
hends uslng inpsction molding.

Eirst. il it neooitary o hive ijoeten moldable mute
ials which can aatiafy the nrength and wear require
mentd of ironhéads, in pardania, I the amall-dinmenr,
hollew, thin neck or hosel aod, @ diacomsed ar lnogih
previously, ko 1he relntively thin face miriking ares.

Seeond, the inlection molding process ivolves -
Jecting 1 moldablz materds] o & mold cootaining &
metal npee coce end requires cormplets *ghooling™ of
tha material aver, around, and thrabgh the melal laner
core 10 [orm the cover of the lrmhasd. -

Thied, the wolarantss and reproducibllity revqulre-
ments [or the meal inner corey taed In plastic irgahends
are amnngenl. Typically the nner cord b Formed by
&asting. Suth aa invesimenl cagiing, The poleplate, hosel
and oiher =ctlons of e Inper core oust be formed
reproducibly by this proess (0 tha shrow sizé and drien-
tation, 1o obinin Lhe necesmary lof and lic wnglet and s

2

kL

3

31

(ke Iner cor accuciely fitt Info the Injection mald
cavity the pune way each fme The Reoynts positicn-
ing requirsment i partioulsrly Tnportaat
bazansa of the relatively low strength of tha moldatle
materials and becwive the holkew hosl scctlon af the
inner G raceives anly a relatlvely thin avercoat of the
wolded materinl. The uize and orlenution of the hoaal
gretion mmit ber te pame for cach Inner core »o that the
amall spacing around the bowel and Batwemn tha boget
pcctiom and Lhn purtounding mold wall(s) ix of unifizrm
Jitaenmion, and & that the costing formed by Injetlon
moldlng in ihal apacs has yniform thicknea eround the
Bowe] gad folly covers tha hesd,

Feproducitly meoafscmuring the meta] Inner cors b
dlfficuh, Druring fihrieation of the innar core by lavt-
mmtumum:nmmmlmoh.ilshﬂnhmdmy
meve or pull Ingde the casting shell, At a result, it i
neétwanary thit tha orietation of the hoacl b corrected

Iromhesds;- thin hat been wbmﬁngmahuhm!qmwﬂtﬁmihtmuld

and/or tha necemary precis jof and He angles

H is my mndersmnding thar dexdjpan have been of the
opinien that jxjaction moldable tsterials are Dol s00g
ancigh o Wilmsnd repeiead kmpaat with golC balls,
given tha traditienal form and ibe thickoes (Le, the
relacively soiall dipenslons) of the hitting arca and ihe
neck of lronhends, and because of the diffisully of
mepodueibly formting the thin covering of moldad mais-
rinl ever the hosel sectian of e inner coce

A foorth aren {mx b0 exhaust the diiTicultiss), in-
volves wihaslon and/er tightncr Regardiog adhesion,
the aharge matarial by injacced it the mold &t lempara-
mruwlﬂuh&uqumﬂyu:!m'ﬂwpﬂtmmdh
MNHEM!JWF.MWF.H@HNWﬂ
from the mold, then B quenched In oold Wit after
removel, During this coolmg phate, mos jnjection
muldskla muierials shrink I varying degretd rengiog
from alight to mubalantial, degrasling the adbeskm the
molded muterial to tha inger eore and crating EAps or
space bitwin the malded material and the pesal inner
enre. Oftaining & tight, parmenent bond i facillnted by
lmdblntln,gthnilmtrmrfmnhhzhnnmnnd
coating the muince with adbasive ch nt SHUR
LOCK mlhexive.

Iwhhmemphduihnthedlm-:u!lhlinddplu
and manuincrarng fnjestion melded ironhesds arc in
dlailnct contrt wo the roudy sdnpeation of ialection
moldiog tachnology fo woadhmads which oomfred
during the infiy of modern polymer teshaclogy. Al
olluizd to previoualy, bl mmcesaful early menulasure
of injoction molded woodbeads i rpemplifled by the
weconfil usn of inferinr plastlo materials (Inferior to
Lates maleziniy In terms of both Areagth aed moldebl-
iy} In the LITTLE SLAMMER fairuway wood. How-
aver, woodheads, nnllke iranbegdy, are relutively cady
Lo mold. Alw, woodheadh arc relatively thick banind
\hie guriking area of tha [ace und this Lhicknesss compen-
carad for the low iapact srength of the plastic used i
ihe LITTLE SEERS, The relatlvely much thlener wp
of iremheads would not scmipeoasie for low impsci
sirength and 1o wonld noi provide adequate durabliity-
This armtemens is supported by our recant EapAricaces
weith the usy of LEXAN bn woodhesda and jronhaadt,
LEXAN ic » 10% gley-flled polysarbinale which ha
medium Lmpmst atrength (betier hmpact wrength 1hen
the planic ussd in the LITTLE SLAMMERS). Tradi-
tlonp}-shaped weodhrodt made from LEXAN have sl
ficien! durmhillly snd performacce io compole with
raditiong] wooden waedheads. 1n contrast, {ronfitad:
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formed by injastion molding LEXAN malerial over o
_ nen-face Jupported lonar core feastured witer arikng
ol bally only B very few time (=15 hitd)

The sbave-diunead ditferaer in durability bezween -

i weodheads apd plastio ironheads Weerate tha
Jiffarent detign and muicrial prigritica which spply 12
woasdheads and ironheads. That is for the materis) used
i woodhsads, the moR Impartant oharecteristc ')}
very kw spegific gravir, with impact srength wad
waralie ttreagth boing of mush loger lmportuace. i
contrar, the matedal wsed in fromhends ouidl poreess
high Mlex moxdulus, high impuct strength mad blgh alon=
gatlon, wlith low wpevilfle gravity being desinble of
wourts, bot of much i

oped an injetion molded bronhaad which has the neoss:
sary combinatlon af durshilley wnd piformunca. In fuot,
16 my mowledgs, the indunry s pot devcloped we
injestlon melded ironhead at all-

SUMMARY OF THE INVENTION

Inmupm.mylnvqnlnu I5 eyabodled o an injes-
tian moldad ironbead. In anothar sEpect, the lrouhead b
gn injection makled elaniomeric marerial, Tha elab
howd kocorparates te shove-summirizad phvannge of
injeetton molded deslgna with additiondl Advanbager
which include durability, and without tha traditkonal
dlpadvantegos.

In & mome prcfn!hdup:ﬂhinyhunhudk
prshadier In sp ironbed fer a goll elub which som-

plastio elastomars. Preferebly the tharmoplmitl: claitc-
mers arc salected from glas-filled mod mon-glea-tlled
palyearbonates knd glws-fllcd and no-glass-ilked ure-
thanes Praferably, the inper sore meérgber B metal and
v made by invastment casting or by dis cazting using »
grluble material, Prosantly, ssel is the preforrs] mate-
Hnl-ndmimrmhhhd:mdhyhvmmm
Ing. In gemerul, hewever other matarials ipsloding
ather metal and alloy euch 1t rloc and dne alloys
having the regulslis weight and strength dnd cxgubility
can be pyad for the ianer S5 Prefecsbly, o least sbout
Topuum:q{mcwﬁshlnfmkmﬁnﬂ{lbmwm
borlzeminl canterfing of the clabhend

The faner corc momber mampriscs 4 lower bady
member Which forms 3 soleplare nad an integral hoscl
“I'he quter pasmbest Is [armed over tha lowey Bady mext-
bar and around the hassl by the Injection molding pro-
cm,mcrebyd:ﬁnlnglh:nrlﬁn; face berwesh the
honel ind lower body membar, In oad embodlment, Lhe
jower body member enands upward pardally che
height of the upper member, farmitg & pardal fnemmel
wpport plite for laerally wupporting the striking frce
Allernatively, tha lowe boddy doet Dot calend substan-
Hally into the siciking mglon. Tn enother oubodliment,
the suppar plate extends subrpntially the keight of the
uriking reglen, forming in this lecer gotedinent, L
so-gaflet [ull Epce support plate. -

A prasantly prefend ambodiment incorporated &
Ught welght, strike Face tupport plae which provide

i)

0

«w

45
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support equivilent ta w full pppert plate- In this em-
bodiment, the inner eare ¢omprisesy o bar mpport mam:
bar, preforably tatagral, which exiends ‘batvatan the Loe
and the lrowe] for inaresaing ibe Lnpact wrength of the
Ironizead. This cmbodlment thes has fighs weigh, with
enhapesd lmpoct atrength and docabllity. In addlien,
tha bar suppart member incresscy the satslity of The
oriantation of the hosel reladve 1o the baseplaic. Thils
spheness the stability of the hoael orenlation and the
wominicy of the loft and Lic angles It also [ucllitntes
prochnly poltfoning the ines corc I1a the ssiocicied
mald for injestlon molding tm euter heEmber,

“Pho bar may bec part of & frima which extends pesiph-
erally prgund the sriking (ot

1n apomer mspect, the steiking face has o designad
impact polot or reglon luslde lu paripheral boundary, ©
mi the lnner core further comprisel & trimoguiu aeelicn
sz support frame which exlends upwardly from the
lawer bedy merhber pod peripharally wiikln the murik-
|eg Mo,

Tai yei enorther pipset, my {nventlon Is cpbodied in 20
pronhesd [or a golf slub, eomprising: & relatvely high
:pniﬁu;mdtyhmummmmprhlnaumndmdm
Intagmul lvwer body membar; and & relutivaly low ape-
cific pavity thermoplisle ¢lsismerio upper bady
member (ormed ovar the lower bedy member and hosel
by njation melding. with (he upper body member
defining the striking foos af the goll club head.

BRIEF DESCRIFTION OF THE DRAWING

The abave and other aspacte of BY Invention are
desorited belaw with rexpect to the drawing, in which:
Fiti.1 is » front clevaton view of s lronhesd which
Is  peascolly prefereed pmbodiment af my pretent in-
ventlon
HF‘IG. 1 m a roar elevaion view of the {ronbesd of

G. 1

F10.3 i4 an clevathon view of tha lronhead el FIGH 1.
mken fram e tac end of the slubhend;

FI10S. 4, 504 & are Front, roir and tou ide elevatlon
vicws, raspectivaly, of s |rer eare embsr
uarsd fn the irophaad of F1O.

FIGE. 7 and B are, respactively, bottom plan md top
phimt views alhe inner eore member dephated in FIGS,
4 threagh 4 .+

FIGS. 91 11 are (rent clevation views af altar-
native cbedimenty of ianet cor= membery; and

F105 12 ihrough 14 deplet an lnjestion mold ueed 12
form the auter sover of my N

DEALLED DESCRIFTION OF THE
PREFERRED EMBODIMENTS

A Praferred Irenhead Comatruetkon

The proferted embodiment of my golf club heaad i
ol upderstond with referenes 10 F106. 1-8. FIGE
1=3 deplet- the prakarred ambodinment 10 of my =s-
nslded “iron® gobl clubhed or ironhemd. FIGS. 48
depict the loner sore 12 of (he tenbead 10, This pra-
farr=d cobodimani of mY Ironbaad compriscs the Inner
core 12 FIO5. 48, praferably of relutlyely high spe-
dfic graviey (heavy) metal tuch as giwinleay pest, and 2
alalively low spacific ravity (gt welght) aaver
maribar 14, preferably of thermmoplastic elanomeare
matertsl, which it formed by an injestion mulding pro-
ctts over and pround the nner cora Tagether the inner
cryee 11 nid the pover member 14 form sale plais 16 (he

L
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ania plats 1t part of the inder core). el 18, heval 30, we
21 and steiking Pws 24 of the alubbesd 10.

The cover meanber (ko called the upper member or
outer membes) 14 unigue, in pan baraise if is farmed
[rou materials which sre wnlquely aharacterized by the
connbipatien of, firet, high Nar and ftrass
saodull, which provide high Lopact vrrength, yeL 1o
and, beng remilly fabricarad onlo the [aner core config-
wuration by Injeclion moldng. The sdvanisges of this
unigua approwah—the sppHication aof Injeation mekding
1o form Ireniheads oxing readily Injertion-moldabla ma-
texinlt having high Mex meduluz ind high streay modu-
I8 and (B catulting high impaet FaLLgs=—it rellosiad in
the detign of the laner tors 11, ,

The wseful mierials, which potses the shove-
demoribed eombinetion of maldsbility and . physica
ahnrgoterstics, wré tarmoplade cistomers. Including
non-glesfilkd [c wrethanss wnd polytmr-
bruings, giass-Mlled Unrmopluttie polycarbonates, and.
preferahly, gieseflled thermoplastic . Prod-
Bt aumber BIRG 51083 avallabla from B. P Ooddrich
Ca, af Akren, Ohl under (he trademark ESTALOC I

ty the profersad matesial. This 40% glanfliled
thermoplastic uréthane mutaral has execllent lnjestion
moldstiley, hlgh nrength and s very high flax modulm
of aboat 145X 108 To/in? (144 millicm pouods per
squure inch). Alemadive ESTALOC glage-filled ther-
amic urechancs fwchede product aumber BFO
61103, which is 5% glass-fillad and hes & flex mrodul
of 1503 108 Jbs/In?, snd preduct mumber BFG §1080,
which ks 40% gimz-hlled wnd has o flex modolo af
about 1.15% 108 |m/ial,

The l1od Impatt ralings for chess plass-filled urethane
matorialy, wtng the potched and wnnotehed Tmpact
jesta, are {lg fulbl/in) 41 {onichsd) and 162 fun-
nalched) for the 61082, 3.9 ana 144 fer the 63003, nod
5.0 nod 15,4 for the &1080, The M= moduli kra Jubsians
Hally kighar than thows of even taa ginnd-fllled palysar
banmis, The remile modwli (miler 16 the stress mod-
uli) n willion pomds per Aquarc inch mre 1.58x 106
[ba/in? for the 61083, 2.03:% 106 Te/In? for tbe 61103,
and 1,183 405 [ba/ind or the 61080,

Rferring in particular 1o FIIS, 4-8, tha inner coce
17 it an integral [oae pieca) Ronsrucion anmprisng te
sole plaie 16, 3 Bosal member 208, w tor mamber 2O
and s ciriking M suppor! mepber 24C having 2 pre-
feryett Impact peim ar pegicn at the verleal conter of
gravity B4 of the clabhasd 10. (The suffiz C iy uesd 0
jaentlfy those Innee eore componenil whish heve come
spemding or overlying componena ln the cover mesn.
biar 14 und/or in the compleied chibhtad 10.) Ad de-
soribed in dewadl belgw, U Lnner core 12 hat the effeo-
tive strepgth and sahifity of & full fece Iupport plate,

with Ll or B0 incrasse Lo welght relutive 1o an sm-.

bodiment Which deas not have 8 supperi plkte. Thi ks
achieved by adding/ipsorporaing & KM { bar 32 bex
pwean (be hosel pnd the loe af the jousr core The
walght of ihe bar can be largely oflict by the 1arge hole

+ 28 in the e
Refarring primarity 10 F1G. 4, the el esatlon 200
mmprises o cylinder 24 which saeends upward [mm

CHRISTIE,

k]

L]

40

13

[cnthe member 36 traditiocally af an angie of sbaul 56"

1o 63" relutiva 18 the feama, The cylinder 34 has o collsr
36 &t the tmter end end has an axlal bore 35 far recelving
the shah (net shown) of ihe goll club. The int=geally
formed loe w=ction 23C and tuppan fece sealiom 240
umprix a plate-lke membar Raving vwo holes, anc LS

4]

in the Loe Section ndd Lhe poeond, 27, io the suppaa face

At Wbl b dd R R —ie R Y
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uﬂhn.ﬂwmam&tinﬂﬂﬂiad:ﬁuﬂdhynpﬂrlphﬂal
eriangular of bmss ar frame mambers 28, 2§ aod 20
wm-ndln;ﬂrchnle:i.mtnppnﬂhumﬁmmlﬂln
defined by the petipheral rangulr amay of ban o
rame members 26, 2§ and 32 which smyound the bola
27, The Inhetent sruotaral rigidicy of triapguler fratien
and of tha freaewik of Bwo 'marpod
ttagles provida rigid suppart y aboul the
dexigued impact m [or eremeng thz impazi
surngth of the and wmil-;fndmw
wiighl aiow the peripbery of the

around the designed impact pelot. Alsg, the frame
structure pllows the vas of Inrpe wgh:mduclnghnlu
24, 77, This light welght, strike fpos SIppor plate 24C
provadat ihe support eﬂ:wlmmlmﬂmppm plae,
with the weight equivalant to & partigl cupport plate or
0 FuppaTt plade.

Alw, b bar guppert member 3%, which crhis
hﬂwmlhammdmmﬂ.incmmthehnpul
atrength of the frenhend wnd provides rtable odeubation
ﬂlhhmdmhﬂvclﬂthal‘:mﬂ-hlhﬂﬂ.lhllamhﬂd]v
mlmliglitwdghulnﬂl:mﬂnmmmmwim-
aut the faze plets, but with anbuamesd lmpact tirengih
and duraklilly and with table orimcaton of tha hokel
reladvs tg the basepluin, which provides xatle loft xnd
lie angt Suojlizates presisely poditianing the inner pore In
the wioelued mold for lnjection melding the auter

Inner- oare 13 bocludes qavity BL far reiving s
wdght(nm;mwn).'l‘hh:n a mimpgle unlveral
{mmer-core 12 1o be utad In finkhod ronhasds of differ~
ent weighta For szample, manafwcruring the clubhed
Hwi&wﬂdml&qwdﬂtmﬂduhhheduhmd
nowmal ight uring susndard weight atesi shafis,
vnrylightwﬁghrmphlmnhh:mmpﬂﬂghlm;m
mﬂnlluy-hllh.m.bmmlnﬁtpmdinnmmﬂ
muu)m-ndszmhmmm.mmruum
Ioﬂlndhzlpﬁimﬂﬂwuighbﬁnlmm:q‘lﬂmih:
momert of incrtls of the ironhvid 12 In lowmewd amd the
eiubhesd & thos more asble, with by vibration, when
» bl In ptruek off the center of gravity.

B. Alternailve Trodhoad Dheslpns

FIOS, ¥ drough 11 deplel sliemadves 16 the pre-
farred ronhead danign shown i F1GS, 4 theaugh B

FIG. § dephtis an alvernative embodiment 1ZA. of 1he
inpar corz, what I term o “parial” [rams coaktruction.
1n this varalon, fhe centra! frame gamber 26 18 of rela-
vely ahort haight: it exumds wpwvard anly & smadl poe-
ﬁmul'thuhd]htuhhonﬂk!nlﬁum.

The irophesd 128 depicted in FIG. 10 it almllyt 15
jronbmad 12A, FIG. 9, sxoepl that the datign 124 in-
cdudes cit-outy 25 and 27 in the lower frame 26 1d in
tha tos member for decraaslog weight,

Leankead 126, F1Q. 11, [noludes & Jower frame mem-
ber 36 thut i Lhe para AN that af the konhead 238, FIG.
10, and alsn Ircludes an intagral perforated atriking e
wuppon plaic 56 which provides latera] support for the
siriking [t member 240 '

C, Inpeerion Mold pnd Process

Mold Suugiare

FIGS. 12-19 deplct n presenly proferred mold #0 for
farming the omar cover 14, As shown i the end view
of FIth, 12, the mold 40 comprizet separable dpper and
Jowee seclions 42 and &4 Referring alo o the FIQ, 13
penptellve view a3 wall g5 10 FIG, 11 the lower see-
fion &4 includes four logating pina A5-44 and .the vpper
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seclion includes four mating holes 50-50 for pecuraiely
mounting the yp ction on the battam wtion, The
upper AN Jewer weations deflne & cavity 45 tharche-
‘tween In which the Indar cors 12 ia posltiossd, An

- Injecthon port 4T, FI1G. 12, connects to the mald cavity 5
+ A% for feedlag a charga of melicd mnteyial it the cav-

ity. Enlarged upper hos=l s=ciion 49 of ma cavily 45
houszs & pin or cylindsr 58 thown in phantem in FIG.
14, into which the lnper core hesl savtopm M b
tnounted via il beree 35, 1o precisaly poatdon i hosgd W0
in the cavity. In partlcular, this ensuret the formaticn of
a refatvely thin costiog of the desires thickness along
the hosel sectiom 34 10 tha and collar A5,

Prote=t Example

1n an axemplary misction aoldlag precam for form- )
Ing the outer cover 14 on the inner core 12, 'the inner
cate It Fabricated by ivemiment emiting, pottoned In
the mald eavity &5 mhdl the opper and lowar seationeare
cloted. To farm che auler cover, the mold charge=—li-
luarrsivaly the gless-[ed wiothine material—i heated
1o 4n devaled temperature of wbeout S00' ., then the

1=

" molico charge it injacisd via the port 47 aoder pretsurs

into tha cavity 45 of Lk closod tmold asnusining the
Inner core 12, sud aver apd wound the inner core 12
and lkrough tores snd bholes sach pa 28 and 27, 10 o= 23
plerely caver the Inner core sod form te chugs in the
shape deflned by che cavity 45, Aflar the charge cool,

" the mold |5 opened and the revulting clubbead 10 &

removed [rom (he mald wnd the parting lne 11 trimmed.
Typically, tha mambers of the ESTALCHC glasgfilled
urethanc family have » melting tempéraruce range of
aboul 4207 F, w 490" F. from the maidng poini to the
onkct of urning. For this range, the typice) arscinted
Lemperainras usad during our injection molding proces
are 40" F. to 490* F. ut (he inpreton mold pazzle, 4767 35
F. 10 490" F, at the fronl wnd of the barrel, 430° F. 1o
470" F. i tha middle of the barrel, and 430* F. to 450*
F. ut the fesd end of the barrel. A, sorew apeaed of fes

0

* thiz 100 rpm sad Injection speed of 1 15 3 lachas'per

tacond are used 10 pravide Inpemlan pressure of 300 to 30
1000 pyi. with holding prasmure 50 200 to 500 pol, and
mold eek presture of 25 10 100 psl. A water jacket (not
shown) la nsed o cool the mold 1o 100" F. ta 10" F.
during ihe Injezilon maolding pidesit. Tha in-nwld eool-
ng tme {5 20 to &0 2. L
Summary 6f Cartaln ‘Adviatages

Simllar 1o mn:rrmion walded Irogheads, my lavan-
ton uied materiale &f very diTarant dearity to provide
8 clubhead haviog o substntiafly Jower conter of grav-
Wy than metal lronhesdi and with & much higher per-
tentage af weght in 1he lowar hell of the ironbesd. In
canlras to compremion melding, my invenlion e
Inlcotion molding, which ix o [ sapensive proccar
Lhan eompréstion malding, and user matarial which ar
feds xpansive than thews uisd for comprerion molding,
and provides wn irpnheld eonstrustlon haviog & Hght
weight [ace nuppon plaie, Punthermore, the muicrials
uted 10 farming the outer iriking surfuce of oy ran-
head da el require profective continge i prevent da- 60
laminatlon, degrudntion, chipping or pitting of the aur-
face ftnish, CE

The heavy kwer frume mrmbec and the heavy sole
plate 15 provide & vary low esnier of gravity. which
enhaneed the raperory for & glven loft angle of the 61
ttriling (wce Z4. Aldss, by lowerlng the center of gowvity
af the lubhaad 10 relarive ia that of che golf tall, the
clubhasd i made mere forpiving of swing evrom which

£y

0
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would otherwisa decrease trajeciory. In lack the beavy
lower body member and sale plae provide r very low
vertical cenver of graviry, characterived by st laitt 70
pareesn of the welght of the clubbeid belng below the
horizontal centexdine of the elubhaad for the glven di-
meprins and matarials, : .

As u esnaequence of the relacvely smll size and

" welghr of the central s=ction af the [rame 26 between

the hosel 20 and tha toa plire 22, and of the beee] il
the weight of the club head can be distribuled dlang Lhe
length of the clubhasd froen heel and 18 o toe end 22
and/ax distcibuted around the perlphery of te atriking
facs 24, sz, The docrensed coe and w t of iha hogel
ales dermeagan the blat of tha havizental eamier of grave
ity toward the besl and oakey it cgsicr (o podtion the
pater of gravily wl (he delignated ball impasy poine
(typically, the dlmensions] sonter of the clubhend). In
my prefaited anbodimen? 10, tha tas mambar 22 offsc
the welght of ihe hoss] 30 and posltions vhe comter of
gravity precinaly on the dodgned Lopact point $4 of the
alubhead, Posidoning the oember of gHnaty m colneide
with the impaot polgt borh (1) mazimissa the encrgy
umafer 10 the ball, thersby providing mazimum dis-
a0 lof, and (2) detrsides sliding of the ball
aovean the clobleoe Wwward the center of gravity and the
resulant misvdirecdonsl side spin such ax alice spin or
tonk gpln,

In short, my campatiden lronhead of unlgsaly con-
figurad ralatvaly high specifie gravily (bosvy), ioner
eore and injection-malded, wpiquely soplipueed, high
slrongth, telatvaly low apecific gravicy (ght welght)
outef shell member petity wide latitndes in tallaring tha
pethelon of the comisang of gravity and the waight dixrl-
butlon of the alubhesd, and possmecs other deslmible
charsmerimies quch ok low covl mod surfece wnd cod-
merk rabllity. , .

Baxd upon the above discleture of profortad and
alizmative cptmdimen of my Investlon, theas of uusl
2kl In thenrt will readlly darive alternativen and imple-
menl mextifieations which 4% equivalent 1o )y inven-
tion and within the scope aof the clalms of thls paane
document

T elnim:

1. An iroghsad for & geif club, comprider: u yalo-
tvely heavy inner core member sod 2 relatively light
weight ounar member of oarsris] eeletted fram tharme-
plaatle cluntomer and snglossrsd plasic formed over
the ineer core mambar by injoction molding; wherein
e inner oore mamber oompriscs 2 lower body merdber
which fermy & soleplsls, an foongral tow member pnd an
Integra] hernl; the set murmber pad the hoss] extending
upwandly from the Jower body member; wharsin the
ouier member i formed aver the lower body member
and pround tha hosal. therehy definig = wiridng fuce
Betwmen the hosel and the lowear body member; and
whareln (he Inner oore comprises 2 bar up-
wardly from the lower bady meémber and extending
from Lhe toa member to the bossl.

2. Ta ronhesd aof clalm 1, whereln ihe mulerial of
the ouler member it selezicd from gheas-filled therme-
plastic uretbene and glas-fillad thermoplastic polyorr-
bonae '

3, The-iranbsad of claim 1, whereln the immar oore
member i mecal.

#. The ironhead of cluim 1, whereln the bier core it
ateel,

5. An lranhesd (or a golf clab, compriting: 3 rela-
tlvaly havy [nper core member and » relacively lighe
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weight ouler member of material salacied [iom thermo:

plustle slagliomer wnd englnecred platis fomoed over
the inner asre mamber by injectien molding; whercin
the loner cor= member aOMpTiscs § lowes body membar
which formas soleplaie, an itagral iog owmmbsr kid sn
intagral howel; the toe member mmed the hosel extemding

upwerdly from the lower Bady member; whereln the

outer mwembar {5 formed over the lower body member

and sround the hosel, therehy dafining & striking facs 3o

betwoen the bosel and the lower body momber; and
whoein the swiking facs has o deghgned impast point
Lualde by pesipharal boundary, and wharein the inner
cors member firthar comprisat an Integral frmms meom-

ber which extrmda betwesn the toa member and the 13

hiasel wad peripherally within Lhe striking face elreum-
scribing said bapact point for increating the impact
stremgth of the imgohead and proveling distribated
walght ahour tha pariphecy of the Rriking faoa removed
from tald impact palaL

& The ironbeded of cinim 5, whercin the stcria) of
the tines mergber i adected from glans-filled tharme-
plastic urarhane and glec-filled Ibermoplanic polycar-
bonae

7 The ironbead of cluim B, wheraln [he ipner core .
member i motal,

§. The ironhead of claim &, whereln the Inmver oore
miémber ix o=l

9, An icomhesd for & goll club, somprialog: & reds- ¥)

Uvely high speclfic gravicy meal Inrer core comprhing
& homal and an lotagral lower body member; wid & reli-
tvely low spesifio gravity upper body mambar of thar-
m elamomar. formed aver the lower body mem-
bar and hosal by injection molding, tha wpper body
member dafinlng tha siiking (ac of tha galf b head;
pnid wherein the lnner core compriser & o8 member
extendlng upwrdly from the Jower body membar xod &

bor tpased upwardly from i aoleplate and extending o

from the 14 membet (0 the hosel,

10 Thoe irenhead of cluim 9, whersin the matarial of
{he puter member ix deletied from gless-flllad therme-
piasde urethans and ghes-fllled tharmaplustio palyear:

onnte, A5

L)

T N L ui bl R

12

11 The Lranhkead of claim 9, whereln the inper corc iz
mael,

Jx An lronbhead for & goll elub, somprising: & rela-
dvaly heavy inier core member and a melaively light
walgh! gutar member af matartal selcclod (tont therme-
plastio elastomer mnd engincered platrle formed aver
the inser aors mamber by injecton mokding; and
whereln the ner oore ineludes 3 tod peion and =
muppen faco peation, each scction amnprislag & tringw
lar arrvy of frame mewmben murrounding = haole fill=d
with thm aslected muterial, the saotionn wepetber Baving
the (arm of two intarconneatsd niarged trlangles aod
th sappart face seotlan praviding rigld suppert periph:
crally arovmd a hal? Impact point L the salaoted matarial
withln the Bale.

13, The ironhesd of cleim 12, whereln the macerial of
1ha ouler memiber ln selectad from glass-filled thermar
plagtle urarhane and glass-fillod thermeplastic polyasr-
bapate .

14. The lrontead of claim 1%, whereln the inner core
menber L miacal,

t!.'[lhel.runhnd of atam 12, wharsln the funer core
in speel '

1£. An ironbead for & golf club, compricng: & -
uvely bigh spacific gravivy matal lnder earo comprising
a henel ind an integral lower tody tamber; and a rels-
tivaly low specifiz gravity appar body merpber af ther-
moplasin sixmomer, formad auar tha lawer body mew-
bey and hosel by injection molding, the upper body
member defining the striking fare of tha golf club homd;
and whersdn the inper core includal & tod sction and &
suppan face gkion, cach ston comprising s Lrisagu-
mmyof&nmcmmmnwndm:nhuhﬂnnd
wiih the sadected materlal, the ections together having
the farm of two (nerconnested marged iaglas and
the sappe faca scotion Providing Agid suppart periph
erally praimd a ball (mpezt point Lo the aleried material
withizt the hole.

17, Tha inmmticad of claim 16, whereln the material of
the cuter metgteer 13 selecred from gless-Glled tharmo-
plinle urcifisas and glics-filled thermaplasile palycar-

tmare.
18, The irochead of claim 16, wheraln the inner &6
in ==l

.
£

Lo
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