GB 2 : - 65. The second net hod
for producing the knewn Sports Equi pment:: . :

B 2 029 757 B 1 SPECI FI CATI ON
racket frame is fuch sinpler than that of afore- said first method The

COSY | | ower too However The present i nvention reI ates tgo -
the qu ol ol oot oncod 2 GPPaere
par ki cul arl'\:( to a rrethod for - addi tion the tvvo rrethods have a comon 5 .
pr oduci ng SB

RHONs r ane usi ng carbon fi b8P - rodturra hP “°Vﬂ‘
thin shaf tP° 'PON 1 ei nforced plastics or"’"l"'jﬁ‘a }%dt\}. w‘g ch ver
badni nton I nkAkeRiibAtiondidterto@ir® Navi NG a hGudney 0P ile ckﬁ%rodr,&m 6&

pl astics é@?ﬁéntambarttdummberneﬂtodmd one m | ddafiiBh, e thd thetHotis WRe b bdifron - .
r ei nf or & edroguicingt & rs@ke(fﬁﬂﬁ)ustnawbmtf@er ' rdiﬁumchghyhatsr dthtn\bﬁafcmeahr onal

met hods. &RiRferpe csd‘lr fipgr %RPH r% od ebadsrtntmragketshafghrthQ'Memeent

i nvention di t ydi S’tﬁﬂ"@@'@é?
fiber remnf: astics have th
i ght wvei Er{amages o%t?gm&d t&E\Vﬁ gtor a "F%’g% m.ﬁ %good
resi st a0C agitiy, §&d rhdidt@b-res ?alﬁ&gﬂ@wt iggh ing Q ,lnslﬂ,r the

rei nfor cednmmteststaneaetﬁpdriMdmagmdugttor r osr Qéps of ddékirig@arbdrib ;cs or
fibre rei teéneneatite, ghamrnoegn Pue tortheydboversaid hi gmraidmaﬂhfagaspladtrbﬁnﬁﬁﬁ?nanﬁbhFRP

are utili 2@ “‘i?&?sy © ChRft 3 RP aigusiized ety n f or niahunenegsiprssif faoming apie fromi@big

mat er i af ter ;spaki ai d’ mat |'§P‘91‘%b¥9fe or af%%?al“ @"b‘f‘ﬂ*Rfr'Rb
Tacket 6}% r %gem ‘g"“m"’" iy 9%"{ aﬁ e N i Nt ?écfﬁ@tﬁie e uk aﬁg‘*’@ﬁ‘%’ al
‘made of CERBnﬁgem.mteﬁar sp&drhuvtdr be#e t he mouldih .341 .aﬁé.ﬂa 'lé’g Tenblature

pi pe; and gbat stipngs Siastritg digiahy, agfsmre}f sai d nekiekdbd casdaersrb irffofc id€orifibre
moul di n seflswnmpmn-abistamvdmd shacly terrper at uneinfoyeed glastics evagtibl,is cahsudtm lBscbiyie

rigi d| Hf%;r QWG dea R ﬂ%rlf@:l mdrtlﬂquem,idg mlaueclrtl&;,enmau?dboe :

’ %? . 0 m S 8 W n

rrgts eft Zlncé' \§ %ﬂ%ztg m? E{ at i onsal %UE re "’t':ﬁ m‘ifre;?g "’ere'
tics ma eria 2] oanknﬁo

pr oduci ng The&%arbta,r&boaruah.&daﬁn&ammg rrat eri aﬁ:;" ¥

‘racket 26r pragluding FRPtand GERH rackatfranes i the ark.n 960arpraérem ﬁ@w&heﬁeh& d RiMacka d
frame wheiThe firstting Rdaptsauheuld whichepndamitke and Imﬁmﬁhmfcmthavmmgdtamaamhrmdbm :
“fibre rei mai b’&a% g,tqufgaraqhap lgp@h%peed ‘millimeter. -

rei nforced® ?ﬁﬁgﬁl éﬁ&g&ﬁ% °’§tﬁ§‘usa oami ng 'ﬁ??é?'@’rsg&f@" B;g\verrﬂ; i I

- et hod Of @5 the core of th F@ﬂg}@g? Y hich? H?Fcf
CFRP 1 Atk Sherts e et o e p&Ged in trBr Fart e&%ﬁ agf

t hi.n r acketoulthund bédosies handbyttebd-ptessing. MLl d whi @a(eeg,ad cgdmgmvena

core havi m bartdbeatﬁﬁleepulbd outrirmhempuyld am 't hr oeflg. piisarsactiondlafelv, of &ﬁdrahabﬂlftga 1of '

the njd P rr'é 'rqu' psticei 8 ngflowing fmtuumqrcrag&im\eraé‘fhe
present r Lﬁgb Shds ngﬁf IS’E%EE%?'?% é;lrﬁiq trwt;‘rrsmt'gna' jew ‘g%
core of t c e d;. e CFRP or FRP re ﬁ% é{%a‘ﬁ 'Q'e"é‘ f‘.‘ ﬁ‘l’g

~1 n whi ch: smled@edorﬂmteﬂmdaérprddumhgathéube shape 1o&hep,5raua nveRtidnk e F| g 1 |s a
~secti orﬁﬂ cvm\emlmi QFHEOtEP&rmckstffra@epmul d ari@Sbedemssts d'ncttbnhtynebmnrpmmsmkgn

| ThFI d. t:. é{‘.{ﬁ%‘d ﬁ ‘cna ne!lmlmpﬂbb%rnﬁ;uéaeqh;swf&g@n f
°pul l.ed ou o)
pi . g}e o it fg@Wher a a;gjtra% { Ou?e] %

1a Igb {hgt'Ho l\%e graxnegﬂer
g act Ur4sN@GaiWbe Kot-pFoks U Britégraliy By 6 Sihgle Gftol b
‘rather  1@PerationETHds seaondsneumlthhebecsmewmnal Vprosentih ,sgarre of preC| se
met-hod, t inegwdarceseptyelowayeniit atdthars Fig. JFig admsa ionalrvevmfarershmmuced
by wor ki nggatggavytﬁ F@ h‘é’e% met hobplqu;op;gre:ismg moulded accprdg-lg tathes
t he pers'ap a rergafe?e::ventoop . 4 which shows 8 ective
- uaeaésm %3 ethJ 208, O fyIdfithd RiouiGHPHG o .tyﬁmﬁmf of the

pr 0dUC| ng 1'0 @nd the foaming mét&ral mzf;ﬂﬁ b NVentdcRét frathe. convent l onal
FRP r acketthd wisiteeracket frame 4 A&t a single@podyo | S a sect Tramsduld/is madendt hédiaasfsfaaniaettalaﬂnen

-corrprl ses Basqurtbef mmerlatﬁommqannﬁe r esi womprisesagp moliidiGea Bottam mould-7 gnd a

4: |88 rrg gg b t fi gdlem r i Fm
Vi e\fvogf '? P’F ; %ﬁm{? L%Ekg‘ ’1{‘23 ?moﬁpg‘fg‘%é tW§8 ?ﬁ%gg&g @%}S #14

along a li cgﬁe 2 rea m @me 'time causing the Refernng to Figs. 5 and 8, which show the
center of gravity of the racket to deviate from its - sectional view of the frame and shaft of the
680 normal position and causing an unpleasant noigse. 125 embryo material. The CFRP or FRP materials are
The reason layers of plastics film 103 must be _ soaked in the high polymer epoxy resin to form
provided is to protect the foaming material from - into sheets and then formed into a pipe shape.
leakage and losing internal pressure. There is a Alternatively the material can be soaked i resin

string hole 13 on the frame of Fig. 1. after forming into a pipe shape. In the center of



B LT T PR

re

is made of th&rt '°'"°'M°l s,,rﬁt‘;%oﬁ'm“m e e

as

\tbhg core of the mould. The whole racket frame Fig. 7." Is ‘a sectional
Vi e\ the frame after 45 can be hot-pressing noul ded int egrally by a
110 bei ng hot - pressi.ng . noul ded according to: the oper atii on. Th| S

secogd net hod. has becorre very pr esent i nventi on and’ Q-,anlé' tIy2 V]
Howed. : - _ _
after di sadvant ages. Referrl ng to F| g. | which shows a being hot-pressi ng
noul detheRFBB PLFRR lrteothsrnes filled witmasalidyi ew of'e'BPEc?‘éN icg orfibxs '?f@fﬂ@?%@%‘ﬁ%d by
pr esentf°af‘;ri‘ﬂﬂe’f5‘i‘ prt |th e Sadeof 'E‘ﬂ!l‘“°‘t here azaé‘el:‘% efmm?'sl’ efc?f”’f sé“’of 115
Rt o AR e g erspecrsbm.ggt.a’m@.. e e
sow oG matéhifl Shiolved BarefF| O ‘arGD (sBRt 16aMIAY Matdhs rma cétharlo ha, ;and

t he O pltdCntaRieatidund forit-redélag mbbidiigef or e andifidtareskingumbuldibfsaidvhatbal ik et
frame iTse ORRP onFRR mgtedal lwliti;pcome hard @fde noul drighdernpedaturewhirebt the esbasitfibret  net al
and Beshedeasmns metermjam Whégaer ial . cor e 102°'r1fatﬁ°4mst'cs Q!@ rrw@fe@echpieay moul d

: f
Fis ap,gqud 10 t hr oahm&r @5 ropiorocalbithee s
as shownjigto Ee gagd tzaﬁﬁdra&et f,.’amctaa)wn ng natpesiicimatetial and EHedoabilny rbﬁteﬂd{ gref I om
ti me t ohermethodatmdingjtottheepresent invRafigris i ng t dntergly moBldathd 6, - whi ch show the =
cent & apint _ai@llﬂt"iy frem ﬂterf@"?“a&%é? netinglevi 4@ e  RrAometihbdas ciadeéd i0 Calm Vikderedf t he

. ?%Yeft?osr t i orsaid seliddndenendentdgaminghaseriabis® noi se.
125 ert)} SI° g’ mg
pl astl g 'h'

gt ¢g Srpgl em 9 FRP mat erfeimepigeics mrislovitiafornipesenbt -
the in the "i‘ﬁ‘e ﬁ 9;5?51' ‘Fﬂ'gs:ggox ag'r‘gsﬁl nto form
provzml htfonlisuith Simplela abmﬁaﬂm nat er ' Y‘"Fﬁﬁ"'
f or ned cbneaﬂ:av’:ﬂpﬁ;mmﬁfﬁmgmd oilmmmgmr;ad I6 sﬁ' :f"ef:fgr ﬁ\?' ne%a °m e Vings a -
Al ter n@ppmdugsdtdh@ﬂm@rtheafresem%@dsoaked |ppodr‘g§ Jodk: prgfity dﬁ,':ft he

frarre %II Fr g. ‘1. : after form ng i nto ae&wofpmfgngatmmegmmke
hod of producmg a %ame fora racket substan as herer:?efx f r‘c:‘ig(ejgr:nbed with

GB 22@%9m the steps of so%klh &rﬁ%reor Rps@lr%nené El?eab& iﬁ&]; a soli d
rei nforced pI astics mmm AT material 102 which

Jles dggsagfﬁgmﬁm A pl asti CS

m xed with foam ng agent by -pressing, . form ng a pipe fromsaid material

before or ‘after The pi per. shaped CFRP or FRP material-together . .soaki ng

said materical in said resin; introducing a 5 with the foam ng materi.al
envolved therein is .30 solid foantng material into the center of said:

pi pe; placed-into the moul d for “hot - pressi'ng noul ding.: and hot - pressing
moul di ng said material under The CFRP or FRP material will” becone hard and
hi gh tenperature mhereby the carbon fibre the- foanlng mat er i al therern\MII
foam .. - _.reinforced plastics or fibre reinforced plastlcs :

simltaneously under the sane-tenperature. . material is caused to

becone - hard and the 10° The sectional view of the frame and the shaft
35 foaning material therein caused-to foam-of a racket trame’after being :
hot - pr essi ng. -$i mul taneousl y. to form sai-d franme"wherein said noul ded"

are shown-in Figs. 7 and 8. . carbon fibre reinforced plastics
‘or fibre reinforced It is to be noted that the racket - produced hy

pl astics material and the foaning. material are the method according to. the
present invention is integrally noul ded: 15 an. integral. article. fromthe
handle to the netting 40 2. A nethod as claimed in Caim1 wherein frane
t hereof.” Besides, the CFRP or FRP layer is 'said solid irndependent foanlng
material is a |ntegrally formed with the internal foanlng

t'her mopl asti.cs material with a. foantng agent materials so as 'to achleve a
perfect reinforcing nixed therein by pressing. effect The process. reqU|red
by the present 20 |nvent|on is qurte srnple and a thrn shaft mnth a



o rq}éh ving a dianeter around one mllimeter can 45 said-solid foam ng '
tetial fornms a center having be produced directly fromthe present o

) a di aneter of approximatelyone millineter for producing a thi n(\
shafg of a badmi nton racket. d ains - GB 2029 757 B 2
4, ' or—a-Tack
fwfefor a racket ' substantlall as herei n fore escrjbed with 25
“compr e ERF ML sine %}w i S e £§p g

accompg B ammﬁm angrﬁ He Mj fnt. itadine Gﬁf% Ydhe
Cour i eThdpi mssaape&emndag FortatSh . Publ izl |a wﬁq dterialPmls@i bes {r&ﬁwm%
Sout Bawpnh te fdimihginagats! eMﬁdomereVGaA 1AY30 f sotidrfoadning Imatedipi ite thsrdgntacofelitl pipaed.

- placed into the mould for hot-pressing moulding. and hot-pressing moulding said material under

GB 2 0Pt CF§R opfRP mateﬂa'wwheh ompangt FRP °mP1’fE§“?VY'§"1bVF'] gybg' lrfea solid
ar d

te r
I'EI nf Ogl.llgiu a USVTUF: rtesa ﬂm I'36tl rréf OrCEd plrﬁ ;g égﬁfwm V\IhICh
'S Rdey %nm.ewofthe'f?ﬁi CPl B shate @ hB shomwnﬁfenQWMn &5dto fbfh DI asti
m xed watrbck O The WtePBEY hotlrdasi SI ng SirfGIfEnEis tdiol®'s .dmm .mcerl al
bef or emeuidaf dreshohndn Figp@raathaped CFRP or FRRErbonfibreiretforcadystadties or fibre reisiorkd ng
sai d rratlesrtrabe anledaﬁaatdher'@%enwodmﬂ bduci ng Plastiod materiahandithedennige matesiel asd
env L_’v '%9 ‘° t'?RP ’GN %,'hﬁsn nat'%ﬁeﬁréiw TeHddt he center of said
|O| |O ,a,'.,@?t;f HEE PB;% rp_q gr e§'§| n ﬁrmiflgt?i‘:’g dce'a;'f‘;*é%ﬁ@ﬂ LY n
or

hi gh tﬁ,g}ggagw;ﬁomvala»e g fibr epf A °s mat@%‘f w'th %\F’\gf"ﬁ'@ra@?" Wi I I
f oam effect. The proces$ fuiquifeairby @itk mésmt ics or fibr r pI sti,Cs
si m2Pt weroios Isypuimsimplelahéa timshattavihar at up,g. saj A mdeafl:omas ol i ff\,a'm . °'2§,q§'°ﬂ9

beconecﬂaFgl’%{,?gﬁ;géﬁ?rn pepund ong\@illsmatencamal Vi yiamiteldiSp r&,&}ﬁﬁg@ﬂ ﬁdﬂﬁh rt

35 f oaftt Mg AN FeRUNERY  t 0 f oarproducing bk sHaft! ot a BBdraihioR Facketi Ng
hot - pr gRfhd19 ~_ simultaneously to formgainthuldadfBrodlitiaGirmdddrd rickey ded
are shown A methbd& produéingla flame for a racket - substamtially &9 HaFefhbetd HeSdribediwith ast i Cs

or f25be@mprisingitierstepa of doakisg tavbdndibrent ed t 1581 retehance wakedccpmpatyiog dratyings.
plastics nat elludor i@ iiest D Gaule@ el 1y nd Gt brbsdl Loeriibigon Shd Hoe VatitdQl, wRFGAGMALNY tO the
present invention i s 25SoitiabegBulkinbs)lonaa NCkOIAY. frohiwhiah Fopibsimbydgpodided. AT T | cle fromthe
handl e to the netting 40 2. Anethod as clainmed in Claim1 wherein
frame thereof. Besides, the CFRP or FRP layer is said solid independent
foamng material is a integrally formed with the internal foam ng

thernopl astics material with a foam ng agent materials so as to achieve a
perfect reinforcing mxed therein by pressing. effect. The process
required by the present 20 invention is quite sinple and a thin shaft wth

a 3. Anethod as clainmed in Caim1l or 2 wherein core having a

di aneter around one mllinmeter can 45 said solid foamng material fornms a
center having a dianeter of approximately one mllineter for be produced
directly fromthe present nethod. producing a thin shaft. of a _
badmi nton racket. d ains . 4.
A nethod of producing a frame for a racket 1. A nethod of producing a frame
for a racket substantially as hereinbefore described with 25 conpri sing
t he steps of soaking carbon fibre 50 reference to the acconpanyi ng

drawi ngs. Printed for Her Majesty's Stationery Office by the Courier Press..
Leam ngton Spa. 1982. Published by the Patent O fice, 25 Southanpton
Bui | di ngs. London, WC2A 1AY. from which copies may be obtai ned.

-

LT



