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Technical Field [0001] The invention relates to a spool for winding a fine
met al wi rwo@oio/d¥brre specifically the present invention pelratresotocssalr spool
made of metal sheet for winding a sawming wire on. Background Art [0002] A
conventional spool has a core and two flanges. The two flanges are e.qg.

wel ded to either end of said core. The co d the two flanges are nade of
thick metal sheets 1 to 6 FRA¥ER WG&\ZBB(%@%Q [ 0003] An exanpl e of
a fine metal wire to be wound on said spool is a sawing wire. Sawing wire
has a di aneter of between 0.08 to 0.16 mm- 0.12 nmis the nost typical

di anet er Techlrlid:aidijbldsawi ng wire of 0.25 mmis known to exist. The trend is

to even fj re5|n ver_increasin. ths., Saw n ire is used
on 1 oose 0BT e @5kl TRiathe T8 srd o R diBocolirh el e allons ur ry
conprising a | 'sﬁéblﬂcélﬁf t'h'e%re@éﬁ |ﬁ@érﬂﬁjth%léfté§ to 6lspo| MaReldigndapshiessbng cut
of the material to be’sawn. This type of saw ng machines is extensively

used to cut si WI@dingﬂwlgngﬂre QBe in the sem conductor industry or for
solar cell manufacturing. Alternatively, the spool can be used also to w nd
fixed abrasive sawing wire on: then the abrasive particles are firmy
attached Bgz;mgigumrmand no carrier sl urry is needed. [0004] The spool can
al so be used to wind hose reinforcenment wire on. This kind of wire is

brai ded ¢90@4]i AeorigntipBaltPash hps@etora@he tedlanass. Tee dwveflanags ereerbse.

Such hoses 1 AROBR oA B NS b 18 e

Hose wire gene S a arret er nore.

[000|5] When wi mﬂtmm hrmj@lr@e@ﬁs Wtog mlm maslefmlt of ea:ctioalsigelr added to the
Spoo a pressure an e underlyin ayers. Thi,s pressure js
proport i iﬁ%‘i&]t S HEmRed %fi%ed”'te&a'\m" ‘%%V\(HUPQ %S@'Hép%b'éla gAUINGn t he

oo o wer S Siifho JiS BECS e o COnBiseof b IR e dintte,

pushed out war dlig/thel most typical diameter - although sawing wire of 0.25 mm is known to
exist. The trend is to even finer sawing wires in ever increasing lengths.
Sawing wire is used on loose abrasive sawing machines wherein the
sawing wire drags slurry comprising a liquid carrier and abrasive particles
into the progressing cut of the material to be sawn. This type of sawing
machines is extensively used to cut silicon ingots for use in the
semiconductor industry or for solar cell manufacturing. Alternatively, the
spool can be used also to wind fixed abrasive sawing wire on: then the
abrasive particles are firmly attached to the wire and no carrier slurry is
needed.

[0004] The spool can also be used to wind hose reinforcement wire on. This kind
of wire is braided or spiralled around an inner hose body for reinforcing the
hose. Such hoses are amongst other used in hydraulically activated
machinery. Hose wire generally has a diameter of 0.16 mm up to 0.25 mm
and more.

[0005] When winding layers of wire on a spool, each layer added to the spool
exerts a pressure on the underlying layers. This pressure is proportional to
the force used to wind the wire on the spool and on the number of layers
wound. The pressure is transferred to the core of the spool as well as to
the flanges. This pressure causes both flanges to be pushed outwardly. In



WO 2010/ 060779PCT/ EP2009/ 064821 2 extreme cases, the forces can be so

i mrense that the flanges separate fromthe core or, even nore extrene, the

core sinphy 20mdsapeses. [0006] I n the sawi ng appli cati onpogmrRemesss2a si ngl e
wire of dianeter 0.12 mmin a length of 800 kmis wound on the spool. As

t he di aneter of the netal vvire is small the cunul ative nunber of |ayers of

wre is large %tre nunber ers cgn be as hi gtgéﬂﬁ‘\; 0 to 800 | ayers)
The wi ndi ng t eREIBAE C@Segp} pr%l;eschrb a5ONEW S e NEesSIEP#Heessur e
R Teu s no P REEE Stclt deye Beoestsetold ighpbaripeans, S nd orer,

V\,hllevmndlngvmreonthespoo IS 1s very
use in t H@0QGIt I ke mwmgsapmsa’tlm’r memtioned, angingleewsp @dldigrhetey &s1 2vrinh it end t o

narber of | ayerdenar @i 3Bl anBeleeet ATk Mrberey fmcehe”

remaining wr e\A}n%olﬁssrﬁ‘@ﬁﬂh'éywnﬁlﬂatn?@ﬁﬁmﬁeﬁ%Ia@/faré Oewiré MBegd Ethetiunmiead
between the remai ning wre pack and the flange and subsequently break when

drawn from t he o§aysrs candeds Nigh psdlie Q leyersanThe wirging kergienis gi dity to

i sce with a ARG BEF0NBuBRFBefts Shride BB3UE BB sBRETR “honever
such a spool I$Iaﬁge§1%al‘apgéi'l&teﬂlér&ge@mlrla;@f¢rm ¥ndeprarmrBop@T Whil® Winding
Furthernore this spool suffers from high costs of material, treatnent and

transportati onWiuen the sprolekhigds Ve @SWW@QQ@SJP@&%P@E Wseei thei s
mechani cal |y Skpﬁf?\g &8&% ﬁé’auﬂﬂé cpﬁﬁ’fgqhglﬁﬁﬁgl ﬁarﬁés%ﬁéh@?%f‘ga/ f1anges

and the core. repea use: e“spoo ecofres unhusa o further
def ormati on or tHnelemktax‘l;@osmsnmhetmesswpmmmﬁshdsswhme #resnurebanodlpperspr i at e

d bilit ts h h ost 0008 h | ut h b
Couant 1 n) e Rt Henes, om Sek o mbe Aot ShaIBe aemedTiag M Tedoaps o

netal sheet th "efRdt f he
fl ange. An exaﬁ%a%ﬁth‘é‘éhﬁﬁﬁsﬁ%ﬁ%ﬁ?ﬁf?rf@ﬁ stcrl gd@wﬁégt@ggggggﬁn .

However, the wiwitti packcaphtiie flangfe and bubsaquestipbregdowhen erawndranoite [ 0009]
Still anot her sol Ultl on was sought in JP 2006 240 865 wherein the outer side
of the flange 8% ot peened in order to reduce the deformation of the

flanges @'@O‘lc]rrTUI}ﬂoWd@esW(ﬁéﬁt@tﬁe fth Bhe r@.d@ ol e StaIsd suMOside pressure,
2010/ 060779PCT/ EP2009/ 064821 3 [0010] The nmost wi dely used spool for saw ng

wire is depi ct 8MenPNBER APOG!S @N& fiaﬁgﬁ&@é mgtak isek wite taalhickness of Abewough
bt b ot Y 2P o8 ¢ RO RERGT 10 088 YR P I AR
desi gned to wi mightwistsserabiligf bebicanes esry(pob? OF tthermdresisis spool suffers from

high costs of material, treatment and transportation. Due to the

excessively high side pressure, even this mechanically strong spool can

not avoid plastic deformation of the flanges and the core. After repeated

use, the spool becomes unusable due to further deformation or breakage.

As such this spool fails to ensure an appropriate durability compared to its

high costs.

[0008] Another solution has been sought in making spools with flanges that
comprise different layers of metal sheet that are welded together to
increase the stiffness of the flange. An example of such a solution is
described in EP 1295836 B1. However, the winding capacity of such a
type of spool remains low.

[0009] Still another solution was sought in JP 2006 240 865 wherein the outer
side of the flange is shot peened in order to reduce the deformation of the

flanges due to the side pressure of the wire windings.



Di scl osure of Invention [0011] It is an object of the invention to avoid
t he di sadvantages of the prior art. It is a specific object of the
i nvent i orwbaoprosvizde a spool for winding fine wire on, PUTlEP2a®IAcHBAM NQ
wire, said spool having sufficient nmesahanical strength to mnimse
deformati on of the flanges, as such gaining reusability. It is also an
obJect of esent |nv nt|o chi eve a reductign d cost.
o & 1o henrst wiok b et sRebn oo pu B erigeainb SR R 7 Pher St es
- tor exanpl e ohqds ARIEof BidREnBE) sh8&t. WnbERI IS sRirdy:-APEark Qo Bé&d
[0012] According to an aspeét ogglﬁe Qﬁvent@@g rEiere %s progp a spoo
made of net al Qheetasftbe flanges age platsticallyi d@‘ormed:aﬁ'edoslchMe lasmpyclel ng a core
and two flange cou gwto ei ther d of | sai or e. ter si de

of each of sai MYTFIK oY NS OhH engle! @s‘%‘@dé’}“é%o@ 9%5'85&% &hd

radi al from saigh ZPHn of lesa. pr ef er abl e enbodi mrent sai d debossed areas are
angul arly evenly distributed around said core. [0013] The flanges of the
spool can for exanple be welded to the spool. Alternatively they can be

brazed o ! ey can be attached with nmechani cal fastening
means tort% %8&)}%@ é%fg?vﬁ%t'éﬁot her possibility is that the flanges are

foreseen[@011] & is@inl sujecttofithe ir@ntioe thaleid theeligddvantagdieofang lpaibr be. It
subsequently welded tg the core. O the collar can be nade to slide into

the core at thdé as@eaia Oﬁdﬁqiipf\mﬁ HxantieR: fkeprovide pepeeifos kindieg fing Wik art
Mdepossed areant AuF Bxean Pd T S soolf hadnd e el areas
have their | ongéendinensinimiserdefornatért obhherf@@geb s euth peingey e to the
Pebossed ar earSustidit iSAlSaAbTeet At Biereimeriohde SRRevEZen "
B oa sur T oundi B R e 20T e TIOR8 7B b6apo1
“enbossing' - able torwm)damqﬂneflrtem vgites kbrehamplfeaﬂdlaafeter @.68rmm +dreirei n t he
area that is erlré)no BE of 80(5”( hgrrmtopean the area surrounding it.
[0012] According to an aspect of the invention there is provided a spool made of
metal sheet for winding metal wire on, said spool comprising a core and
two flanges coupled to either end of said core, wherein the outer side of
each of said flanges comprises multiple debossed areas that extend radial
from said core. In a preferable embodiment said debossed areas are
angularly evenly distributed around said core.
[0013] The flanges of the spool can for example be welded to the spool.
Alternatively they can be brazed onto the core, or they can be attached
with mechanical fastening means to the core. Still another possibility is
that the flanges are foreseen with a collar at the centre hole. The rim of the
collar is subsequently welded to the core. Or the collar can be made to
slide into the core at the end and point welded there. The person skilled in
the art may well find other methods to connect the core to the flange.
[0014] With ‘debossed areas that extend radial’ it is meant that the debossed
areas have their longer dimension in a direction radial from the core to the
outer rim of the flange.
[0015] For the purpose of this application with ‘debossed area’ is meant an area
in the metal sheet that has been plastically compressed. Hence, the area

that is debossed is lower than the area surrounding it. This as opposed to



[0016] The | owering of the debossed area is solely due to the conpression
of the material. The lowering of the area is not the consequence of taking
away surfwoeormaiserrval in order to obtain the depressed aceapr20000448p1

Li kewi se, debossing is not the |ocal deformation of the netal sheet as a
consequence of stanping the nmetal sheet. During stanping the thickness of

the netal sheet |argely remains th ane. and the pegative of the inprint
becones Vi si bl PR 5T g I HHGETE & T 1RaNe asAsl 703 CRllo- HEEIARER o
debossing has LAehRIAERLBA0LY t Rghet thafGnklatedsBrBhndiAg il nner si des -

I .e. the sides tfacing one another - of the tlanges. The inner sides of the

fl anges $0@18]d The lagesng of theadelposseidHreaiis soletieduantit theccdrergssionafdioeéi ng of
the wire as it nears tI_Fe side dutjng w ndi ngméom% [t is.known from
material sci enZ&EHA: TNEIQVPING ShEICLERAHY "QT g S ISEOURRGS F 1Y BWEY yi el d
stress of the gpkaee atefifllin Or@éMbobtSANRE @eprébed drehal strip may lead to
an increase in tensile yield strength of the netal strip. Hence, a higher

stress i 400bddéikeveserdehoseingds Aot {ne locgi égfarmation of thekmnetah shaetas ari al

Baushi nger) . WORBHICIER] SEURER et APET Ends Hurhl SRR e deRiges “ o
| ocal |y debossiofthe hetdllshegerrgaidecmbirsethalsapieeand asky Apgapaposthe | ncreases
the yield strength of the fl a'[%%ﬁe);@'] hence nmakes them nore resistant to the

pressure of thér_nﬁh_’i"r“eb@%%vis _ heﬁ@é’ﬁppéi&%t%ﬁh@aﬂémpmgeT@ierﬁjﬁé debossed
area |1 s upper '\A}J{Br%%l%b8¥§ihg%a%CEQrkérPglagées%uFootﬁar‘éagBe@is?dl'éfa%‘?r?e Ahgp W |
result in | ess depth as press uSed can onl'y genérate a maxl mim

conpr essi ve fosaes 4 netthe didegeiacingore ahdibear ebthef flangessiThglienetedidesel ar ea

shoul d not be too_snall as herwi se the material will flow outside the
conpressed ar e;h%vﬂ@'ﬁgeas §r§;§g8 aeoet ?%%E'Pd'ﬂoirq%’i%t?ré?i a as a

consequence. [ QAgflnd &t ielifehs RFRAM IRNigERRrAY ARG} debossed areas s

4, preferably one” débossed area every 90 degree not her enbodi nent the
nunber ofl0GEHodtsednawadommatepakescends thad lecatglsosypeessinga raateriabomayr 60

degrees intervals., In a further enbodinent_the nunber of debossed areas is
betweon 4 and PHCCt 1B VRIS GHESS PF SRCHASH) 06PLRIABRISs compressing & ietal

strip may lead to an increase in tensile yield strength of the metal strip.
Hence, a higher stress is needed before the metal will yield. This is known
in material science as the ‘Bauschinger effect’ (named after the German
engineer Johann Baushinger). Without being bound by this theory, it is
believed that locally debossing the flanges made of metal sheet
advantageously increases the yield strength of the flanges, hence makes
them more resistant to the pressure of the wire layers.

[0019] The surface area of one single debossed area is upper limited by the
tooling used: too high a surface area will result in less depth as the press
used can only generate a maximum compressive force. In the lower limit,
the area of one single debossed area should not be too small as otherwise
the material will flow outside the compressed area with a less effective
compression inside the area as a consequence.

[0020] In a first embodiment the number of debossed areas is 4, preferably one
debossed area every 90 degrees. In another embodiment the number of
debossed areas is 6 preferably one debossed area at regular 60 degrees
intervals. In a further embodiment the number of debossed areas is
between 4 and 18.



[ 0021] The spool of the present invention provides a core having an outer
dianeter D1 and two flanges having an outer dianeter D2, whereby the free
radi us ofweabty/dsbamges is half of D2 mnus D . The spoolpcirgErbamiobsrt
characterized in that said debossed aseas radially extend over at |east 25%
preferably at |east 35% nost preferably at |east 50% of said free radius.

That is est di sion of the area sured in radial direction is
at Ieastt@gz/i] Jrersnoh P e PTEagRY inYeRioTia st £971Gi3d N OAET 209 of t he
free radius. 'adé?ﬁﬁtgﬁ'moﬁh ﬂért’i@eé Hﬁﬁnﬁﬁd&ge%ua itdr bb?ﬂﬂé@eed hRet ween

5¢cm and 20cm an r adi en ossed areas IS ween 2.5cm
and 10cm [OOZﬁ]eedelLsmffolamw isthadfadfdD2ebioss Pd . dhespookisifurthet al nore

than 2% and | es n.40 f.th nul ar surface , area between,sai,d core
ot e, ¢ of SRt 1 Bt RBB s o o A B B B R o0 e
i's between 3% anrg, EF@(@%I)I Belebbi %%eﬁrﬁ)s@breﬂ’éiébl)f beleass509,'bffd fagodi nent
said flanges are between 2.5 mmand 6.0 nmthick and the depth of said

debossed ar eas radiupethaids thee Rrogestalimensiop ahihe rare@msa@éuterd i6 redigddi ment sai d

0. 15 and 2. 0. mil ek 5 o TERSHRR0R sblY et Mof AP RS 5
thick and sai dwe@osm@orr@é effiugire onetemmbaditheb? tnfled radiomodeaial fidryed4] I1n a

pref erabl e enbodj nent sai d debossed areas are substantially rectangular in
shape, the | ondePelvesd M aadLdcst aaf dig rdisHgpethyfisaid dabessadaaredbi®ct i on.

I n one enbodi f d rectangul ar debossed areas is between 5
and 20 mm g?%}w%é]n’?%\ﬁy g??eggg?ﬁve enbodi nent sai d debossed areas are

truncat ecﬂoezzjt dihe sunfachagrea oTbaldscmmmsed leaeas tshiaitotal rrrureamarn P& seatess of

t he spool flange. G sai d sectors subt ds an a n seen _fromthe
contre of the S0 el e amaHEE mrTae.R 60 KEWeendal Gy Atertin Lt q
sectors is prefgeaftlowiPeimgan 10 and 180 degrees of arc. [0026] In an

enbodi ment of the present 1nvention one or both of said flanges are
provi ded [023] dihe aepth whsaid danosspd areaslismpetdeen s % vodsSFe0f &1 rai nnent  of

it outs i -t TR oS apdd dh SRS RERRIhaediler Bl Xie BoLVEM e
turns, the spoQls ifim@hd\E0 N thiRR dhldethe deptipbpbaidddbeRsed atdes ist udS- The
studs can WD 2010/ 060779PCT/ EP2009/ 064821 6

between 0.2 mm and 1.25 mm. In a specific embodiment said flanges are

between 4.0 mm and 5.0 mm thick and said embossings are between 0.15

and 2.0 mm deep. In a more specific embodiment said flanges are 4.5 mm

thick and said debossed areas are between 0.15 and 1.5 mm deep.

[0024] In a preferable embodiment said debossed areas are substantially
rectangular in shape, the longer side of said rectangular shape being in
radial direction. In one embodiment the width of said rectangular debossed
areas is between 5 and 20 mm.

[0025] In an alternative embodiment said debossed areas are truncated sectors
in shape. The sectors have their tips at the center of the spool flange.
Each of said sectors subtends an angle when seen from the centre of the
spool. The sum of the angles subtended by said truncated sectors is
preferably between 10 and 180 degrees of arc.

[0026] In an embodiment of the present invention one or both of said flanges are
provided with one or two or more protruding drive studs for entrainment of
said spool during use. The drive studs engage with circular or semicircular
cut-outs in the drive plate of the sawing machine. As the drive plate turns,
the spool is driven by the plate through action of the studs. The studs can



be rings that are welded to the flange at the inside of the ring. Wl ding
at the outside would lead to a weld burr at the foot of the stud that would
prevent pwoperosogagement of the stud in the drive hol epcTAiPR@onaistvel vy,
and nuch preferred, is the use of a cbrcular disk with two opposite, half-
nmoon shaped cut-outs. The welding is done in the cut-outs fromthe outside
whi ch is nmuch nore copvenient than haying to weld jn the confined ring
epace.  Brier DBECIIGH MERA Wil 84S Hobge SEINRInIge G008 HOTHETAEG: - on

w i1 be descriledol i WBLR 18583 b WhibbUreAEHENE6: &Ahk REURERATRRIY | NG

drawi ngs wherein %02% Flbgure 1 shows arspool aCCOI’QI ng (?g%?he I nventi on;
[ 0029] Fi gure Préerd psoply angageoferd of flumtuddi dneldrige holeshAltemaginelyon;
[0030] Figure 3 is a B-B_ cross-sectional .view of the flange of Figure 2;
[0031] Figure 2nPdndctpiieypdsare ise pha criulas iyt tva SoDRslt ARt of the
invention; [O003dorsBie Sutadifls OTIRE Refdif§ isvdevsintheausRRed fragcedi ng to
speci fic enbodi nents of the invention; de(s) for Carrying Qut the

| nvent i on [ 0038utgigwhéchlissngels Mmore icosverigpbitianeraving toawelddbithao accor di ng

to the inventi . . O conprises a core 12 and two flanges 14
wel ded to eith Bh@-ﬁ%aegﬁat%ﬁéc ‘ore 12. The two flanges 14 are provided with

si x debossed areas 16, evenly distributed angularly and extendi ng radi al
from Brief Description of Figures in the Drawings
[0027] The invention will be described into more detail with reference to the
accompanying drawings wherein
[0028] Figure 1 shows a spool according to the invention;
[0029] Figure 2 is a side view of a spool according to the invention;
[0030] Figure 3 is a B-B’ cross-sectional view of the flange of Figure 2;
[0031] Figure 4 is a side view of a spool according to an embodiment of the
invention;
[0032] Figure 5 and 6 are side views of a spool according to specific

embodiments of the invention;

Mode(s) for Carrying Out the Invention

[0033] Figure 1 shows a first embodiment of a spool 10 according to the
invention. The spool 10 comprises a core 12 and two flanges 14 welded to
either end of the core 12. The two flanges 14 are provided with six
debossed areas 16, evenly distributed angularly and extending radial from
the core 12. The debossed areas 16 are substantially rectangular in
shape. Two protruding drive studs 18 are provided for entrainment of the
spool 10 during use. The two flanges may have a rim 20, but this is not
essential to the invention.

[0034] Figure 2 is a side view of the first embodiment of the spool according to
the invention, wherein the core 12 has an outer diameter D1 and the two
flanges 14 have an outer diameter D2. In the first embodiment D1 is 156
mm, D2 is 310 mm. The free radius of the flanges is (D2-D1)/2 i.e. 77 mm.
The six debossed areas 16 have a substantially rectangular shape with a
radial dimension of 40 mm i.e about 50% of the free radius is debossed.



the core 12. The debossed areas 16 are substantially rectangular in shape.
Two protruding drive studs 18 are provided for entrai nnent of the spool 10
during uswo 20tvmecdym fl anges may have a rim 20, but thispcs/prodosessential to
the invention. [0034] Figure 2 is a svde view of the first enbodi nent of

t he spool according to the invention, wherein the core 12 has an outer

di aneter D1 and, the two_fl anges 14hve an guter t D2. In the first
embodi nent D1 @%\@égmﬁ{ theArEas 200K MR AbQud 3r°a&’i?§§e g?elaﬁ%a % anges is
(D2-D1)12 i.e. 4époh¥Ry.The six debossed areas 16 have a substantially

rect angul ar shape W|t a radial dinmension of 40 nmi.e about 50% of the
free radid3835]s Rigressisch B-WrQS&GéﬂWH?QWﬁEﬁEG@@QGMEF@wE Zhleushiating of

the areas is abouyt, 8 mm ut 0.0f thefr ebos [ 0035]

H oo s & o Babng 1BBhe JadHs R %t ottt dhas3elBres I s
illustrating thatkhdys bl Q\ﬂﬁ,ﬁelﬁ%hg%e@Né@m sRmEsRd 9%% @ﬂﬁﬁetth%kﬁé%’iﬁ@ﬂ area
16 has a thickness '6', wherein '6' is between 50% and 97% of the thickness

'd" of the flatiteflange Aplimphing that thenstest é@etme&m@mémsﬁdrﬁi@essed 3to

o and ¢ he ¢ hi GPYeal 1 " &L HeNRRnBEs bR TeR sRORCR: whe e
debossed ar eas nimardthéaRicknéds setheluepresded ared ‘Brags UoBnine nidasy tie bot h
t hi cknesses 'd'" and '6' and then derive the depth of the debossed areas

rather than rreé?§99$$ﬁﬂ areasdLpMsiearn d ra)p PEASIErdp Psacline e dPegsUre0036]
Debossing i's depg, Wcl!ﬁ%%@ésgi aﬂdhé‘rﬂfﬂ‘ﬁ nsc}e?R)e tﬁé%‘@btﬁ‘af’fh’égdé%%s%s' red

area shape that I's I npressed into ange .g. an I npact
agai nst an ot haraﬁ$mtrhd;rathaaunémlng'ﬁhesjep$h df)thre @epre%erahrdasrmmwyures and

th hat th t d 1
Show o1 gA93ea Tbossiotis dona humepam obs Tarenadee S EauRo o nor ahade
ey be VI Si bl & qokfigd Brhuh (1 [BndteSad S A4 bP BN intigle Of the

flange. Such protrusion would be detrinmental for the ng quality of the
fine netal wi r@res{sOM]wstmrgommlsalfab ssrfaos Huwig tend bhngrmal4 i s attached

to th 12.th h t 5 d 17 ti | th
e and out ot BPgtes hd Fo alrad e Rl R B s dnE ImbGERES idie 55 m
in dianeter an@ta?ﬂpﬂ@dbeﬁhwdt@ﬁbmﬁéﬁgﬁ\i‘ﬂbm atrtaBinRE didsbfite faridee fl ange 14.

[0038] Figure 4 is a side view of a spool according to an alternative
enbodi nent of taﬁeoumérmin@nshaqmmayn@e yisibje ftherg siheuld inos be enpretiugiontati n

that the protr f are
made of solid scs e%?‘%ﬁfﬁhgglégégtgﬁgaﬁgﬁ% érmwﬁp&é%ggﬁo A\}EE @Fﬁ“ﬁo
hal f - noon shapedndiagtqeiadityeofabe finéhmetabiviteng of the studs to the flange can
be done nuch easier now as it can be done fromthe outside into

cut - out s [0@3QuiFdguse shalse S&‘ﬁW\ﬁ hawn e fanget4 igatéaried lrdhe soes 1?ﬁfér0i1§0ent ion
wherei n the tohdb yiihg SBaRie TS Bhd 115 8R08ARAI iR nd el ol e dhan the

surface area o he SI osse ar eas n the previous figures.
[ 0039] Figure thesfiange. aII'Hd stuge 1Baarerrga<$e »f deimgﬂemnarrealarrHen and h2 mmor m of

t ted t Th "a' d ed 16 bout 30
runcated sec %g% that%vz\i/g%e% froam the |nS|dee toet %Sfﬁangea{ £ I's abou

[0038] Figure 4 is a side view of a spool according to an alternative embodiment

of the invention differing only from the first embodiment in that the
protruding drive studs 18 have a different shape. The studs are made of
solid discs 27 mm in diameter and 12 mm high out of which two half-moon
shaped parts are cut. The welding of the studs to the flange can be done
much easier now as it can be done from the outside into the cut-outs.
Figure 5 and 6 show other preferred embodiments of the invention wherein
the total surface area of the debossed areas 16 is larger than the surface
area of the six debossed areas 16 shown in the previous figures.

[0039] Figure 5 shows a flange having six debossed areas 16 in the form of

truncated sectors. The angle ‘a’ of one debossed area 16 is about 30



WO 2010/ 060779PCT/ EP2009/ 064821 8 degrees of arc. The sum of the angles
subtended by said truncated sectors is about 180 degrees of arc. About 23%
of the amwol2aro/surbace area between core and rimis debosyap0006440] Fi gure
6 shows a specific enbodi nent of the Bnvention wherein each of the two

fl anges conprise ei ghteen debossed areas 16. [0041] Tests were perforned

conparing the spool of_ the_jinventi to conventi opal spool only differing
Cn Uhat o debBOmPSOIEIS. Bhe SHE ¢1 agogTen SuRiFasemby SPRLIHERS wer o

according the bgﬁ%ﬂ?&soéﬁmﬁ”l%_ogc?éq?ééé anﬁfA%%?QB%egf therardear durlce

enbodi nent. [004 A conventional and an inventive spool were tested as
foll ows: on ea@mrespedvean ¢omend i istdebossast.er 0. 14 nm was wound at a

controll i.ndi.ng tension of about 3.5 Ne and a.wi nding ste 0. 15
' hes 0" Sidte g Mgt asreB R aedmenin st Rl R BB ER s e
stopped at a fitRg flahg8s tenrpiiBe @fightesneebbysdy ard@ 16100 and 800 km At the
stop, the inner flange width was accurately neasured in axial direction

with an i[0@&tt Teatsgweea perfermedceonparieg fipepogl&f thie venten B2R. At the rim

i spl 2y 5 1 owe POSU Bl BRASHY ARERE et SiRitesR o8y Bpnle ARG o
the invention whepresampariesispools heere ereertling il disrionsSpabtsbassimylasi t h
200 km of fine wire show no deformation conpared to a 0.2 nm deformati on of

a conventi onal dggedred Ig5de SrshemiediineAt.-a 400 km fine wire show one third

| ess def \‘fvégfil]: ?\”cérﬂz%’r‘ﬁtiiiﬂé‘l"% %Hgﬂ)lenﬁ{?é’%béol ﬁ@%}oﬂgtétﬁﬁgé@ﬂ)llﬁl{\/shoﬁ B kmfine

wre sho an 1 nprovemnen be it sone SS. i S therefore
conj ect ur ed t hapoblhe fine svite of diametareh1denmwas wopndatd dontredee mdndiggt he

def or mat Lon-of ST PLAGRE 8 Neiar e odies sisgopt G15MD: SPPSS P ¢ ag

o o -art - spool L oy e e TR T P 2 cer

t he sane testi figesdraliengtmef respeativaty20@s430 and 8RO knorteheistomitharther

I nventive Spoo'ﬂ%hgevv\\%t%ov%gé ggngZl e'lay%e%g%(r)eo |/n0a6>ﬁa8I2 we%tion with an insert

gauge at the rim of the spool (at diameter D2). At the rim of the spool, the

deformation is maximal. The results shown in Table 1 display a lower

deformation at the ends of the flanges for the spools of the invention when
compared to the conventional spool. Spools wound with 200 km of fine

wire show no deformation compared to a 0.2 mm deformation of a

conventional spool. Spools wound with a 400 km fine wire show one third

less deformation than conventional spools. Spools wound with a 800 km

fine wire show still an improvement all be it somewhat less. It is therefore

conjectured that the results can even be more improved by extending the

debossing over a longer radial length.

[0043] Finally when comparing the deformation of the flanges as obtained on the
spool of the prior-art as e.g. depicted in USD 441772, there is quite some
improvement. Indeed prior-art spools show a spreading of the flanges of
more then 10 mm under the same testing conditions as in the tests on the

conventional and inventive spools.



[0044] Table 1 Length (km) Deformation (nmm of conventional spool
Def ormati on (mm of debossed spool 200 0.2 0 400 2.7 1.8 800
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[0044] Table 1
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Length (km)

Deformation (mm) of

conventional spool

Deformation (mm) of

debossed spool

200 0.2 0
400 2.7 1.8
800 5.8 5.6




5.8 5.6 WO 2010/ 060779PCT/ EP2009/ 064821 10 Clains 1. A spool (10) nmade of
nmetal sheet for winding netal wire on, said spool (10) conprising a core
(12) and worofdmoges (14) coupled to either end of sai dpcumP2402@¥4821
characterised in that the outer side of each of said flanges (14) conprises
mul ti pl e debossed areas of plastically conpressed netal sheet (16) that

ext end racﬂl al fromsaid core (12), while the inner side of said flange is
subst ant i“4PIMSf1 at. 2. The spool (10) according to claim1 wherein said
debossed areas (16) are angularly evenly distributed around said core (12).
3. The spool (10) according any of clains 1 or 2 wherein the nunber of
debossed 1arAwopll@)O)imadﬂaof/\metal$heatjf018\lind|ing‘rhetahw¢relor( $8)d s (th)ng to any

f cl 1 to 3 wh t D1 d d
oho i e sectBaisHAECarR (32 Sod g nhiidds PBD SRR P eiie RRuDT sal 88%.7 uai
fl anges (14)12)schhétefbed?n tHatdse Blitersitd bRsach e s6d Rahdesl(14) dohRddriseai d

debossed ar eas@ﬁ 16) radially extend over at |east 25% preferabl y at | east
35% nost pheiftdiedeposged arges o Plasticabncempresseddaeias sheet (Tﬁétfm@esten(dw)

bet woen acriosil Tabh apknebrpi i) St B SNt ob s alob ERHERRAAY 15) 1 ¢

bet ween 2. 540 and 10cm 6. The spool (10) according to any of clains 1 to 5
wherein the surface area of said debossed areas (16) is in total nore than
2% and | ess than 40% of the annul ar surface area between said core (12) and

the rim 20,06,85618 a88oMidd W& § WHerein said debossed areas (16) are

angularly evenly distributed around said core (12).

3. The spool (10) according any of claims 1 or 2 wherein the number of debossed

areas (16) is between 4 and 18.

4. The spool (10) according to any of claims 1 to 3 wherein said core (12) has an
outer diameter D1 and said two flanges (14) have an outer diameter D2,
whereby the free radius of said flanges (14) is half of D2 minus D1, further
characterized in that said debossed areas (16) radially extend over at least
25% preferably at least 35%, most preferably at least 50% of said free radius.

5. The spool (10) according to claim 4 wherein said free radius of said flanges
(14) is between 5cm and 20cm and the radial length of said debossed areas
(16) is between 2.5c¢cm and 10cm.

6. The spool (10) according to any of claims 1 to 5 wherein the surface area of
said debossed areas (16) is in total more than 2% and less than 40 % of the
annular surface area between said core (12) and the rim (20) of one of said
flanges (14).

7. The spool (10) according to any of claims 1 to 6, wherein the depth of said
debossed areas (16) is between 3% and 50% of the thickness (‘d’) of said

flanges (14).



7. The spool (10) according to any of clains 1 to 6, wherein the depth of
sai d debossed areas (16) is between 3% and 50% of the thickness ('d') of

sai d fl ange0(0léd779 WO 2010/ 060779PCT/ EP2009/ 064821 11 @cT/EPeowpessk1 ( 10)
according to claim7, wherein said flanges (14) are between 2.5nm and 6. 0mm
thick and the depth of said debossed areas (16) is between 0.2 and 1.25mm
9. The spoo 10) according.to claim?7, wherein said fl es (14) are

bet ween & OFA® SRACKBhACEIRNG terRialghy dWaEH:TR Sad (145§rebei8nween 0. 15

and 2. 0mm d?.%%m %Q1dTé‘.9rrﬁlﬁ’?rﬂtk gﬁg%@ﬁgﬁgﬂ%ﬂbi& ge66§éé8 neg)‘é"l%ﬂsrbe?\ﬁ/bgn

flanges (14) are 4.5nmthic sai ossed areas (16) ‘are between 0.15
and 1. 5nmm de2mndll2bhemspool (10) according to any of claims 1 to 10
wherein said debossed areas (16) are substantially rectangular in shape.
12. The spool (10) according to claim1l wherein the width of said

rect angulgar THekpsasied O?ib_ée?&rd(r@ﬁtb dISinP Rl WRErkiP st AyE (14 Barsetareenl (10)
according to any of clains 1 to 10 wherein said debossed areas (16) are
truncat ed s&&Nunandrb.Smap&ick andisaicperssedmreas ¢ o)mmadatween & Hh agdwher ei n
t he sum of ﬁ@fﬂrﬁ%%leﬁs subt ended by said truncated sectors is between 10 and
180 degrees™of "arc.”"15. The spool (10) accordi ng any of the above cl ains
wherein one or both of said flanges (14) are provided with one or two or
nore protruding drive studs (18) for_entrainnent of said spool (10) during
use. 10.The spool (10) according to claim 7, wherein said flanges (14) are 4.5mm thick

and said debossed areas (16) are between 0.15 and 1.5mm deep.

11.The spool (10) according to any of claims 1 to 10 wherein said debossed areas

(16) are substantially rectangular in shape.

12.The spool (10) according to claim 11 wherein the width of said rectangular

debossed areas (16) is between 5 and 20mm.

13.The spool (10) according to any of claims 1 to 10 wherein said debossed areas

(16) are truncated sectors in shape.

14.The spool (10) according to claim 13 wherein the sum of the angles subtended

by said truncated sectors is between 10 and 180 degrees of arc.

15.The spool (10) according any of the above claims wherein one or both of said
flanges (14) are provided with one or two or more protruding drive studs (18)

for entrainment of said spool (10) during use.



