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A METHOD AND AN APPARATUS FOR MANUFACTURI NG HEAT- SI NK DEVI CES The
present invention relates to.a nethod and an apparatus for

manuf act ur i nowhaisRNk devices, particularly 5 heatsink dewaraBsapiezhe
type conprising a generally planar or bl ock-1ike base nenber having a
plurality of generally pl anar fin nmenberg secured thereto by neans of
sol deri ng, brazing, riveting, press fitting or any other suitable

met hod. 10 ConvenhiMETAOD AND AR APENRATOS FOR MANUFACTURBNGHEA TERINKIREVIGES n k

devi ces of the abovenentioned type includes nmanually f eedi ng prefornmed
fin menbers to an assenbly appar at us. The prefornmed fin nenbers are

located in groups gg.se )ggégrg__ &nvgglrtgbgnsrgj_%@?%t rdd of suLhag! ey Qeraﬂpl |y

conductive 15 material™berng advance hr oug e assenbl'y "apparatus.
The assenbly apppazhbesSeew’ aanufctLipin®MBeresifkt BEBvEed P part DYuBMy

sui tabl e neans 1 ncluding the aforenenti oned net hods. For exanpl e, the
assenbly appar Aeassiml denpeesecofi phessype cowpnssinig cd genet=l hendlaver
| ower edge portions of the fin 20 nenbers to the strip. The sel ected

portions of th@Tstkogk-Likgr dagg mepbset hayisood del weidimictegeresally

One i sadvant ags o0be! e O UERLLONALC TR AT Dy med 6856450kl
brazing, riveting, press fitting or any other suitable
method.

10 Conventionally, a manufacturing process for heatsink
devices of the abovementioned type includes wmanually
feeding preformed fin wmembers to an assembly apparatus.
The preformed fin members are located in groups on selected
portions of a strip of suitable thermally conductive

15 material being advanced through the assembly apparatus.
The assembly apparatus secures the fin members to the strip
by any suitable means including the aforementioned methods.
For example, the assembly apparatus may comprise a press
means which rivets bent over lower edge portions of the fin

20 wmembers to the strip. The selected portions of the strip
are parted-off to provide heatsink devices.

One disadvantage of the conventional manufacturing
process 1is the requirement for the fin wembers to be
manually fed to the assembly apparatus. This is a labour

25 intensive process which greatly increases the unit cost of
. the heatsink devices so formed.

A further disadvantage of the conventional
manufacturing process 1is that the fin members must be

preformed in advance of being assembled with the strip and



nanually fed to the assenbly apparatus. This is a |labour 25 intensive

process which greatly increases the unit cost of t he heatsi nk devices
so forned. A further di sadvant age of t he conventi ona
manuf act ur i ss is that the fin nenbers nust be vd$%®%§g s 1 N
advance of Dbei'ng assenbled with the strip and 3

PCT/ GB97/ 01322 5 2 are thus supplied in
bul k in readiness for the assenbly process The assenbly process S
ther ef or e- depeadaiHusONsupp1idie 2yaiduaRi lid YrelaDredr FBE T NBsbhams:
However, it is uneconomi cal to hold large stocks of different types of
5 preforrred pmcareﬁbers'rlml ghsamely epuocesk f bs dibeireifernt dependenti rdn

devi ce designs the_conventional manufacturing process, the

assenbl y t&ﬁpé?faf-&gbh%a%%l L pPrefeimad §ip Jrmkewsh t dawevereads figy
securing fin QQSL& %gitQ l&)lgvglank ngs q; aegfﬁ$%%lgF;£%gblggklng
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strip/ heatsink devices clip means or sol der tags, for exanmple, in

advance of theatsinkréeesse iexfignls.securing the fin menbers to the strip.
The 15 strip is_advanced through the assenbly apparatus in a step-
wi se manner by ahRaRBentorRegntinads mapafgctulingngracesghethe assembly

apparatus normally includes, in addition to the means for

securing fin members to the strip, a blanking tool means.

10 The blanking tool means preforms the strip to provide' other

.features of the heatsink devices and to provide means for

subsequently attaching to the strip/heatsink devices clip

means or solder tags, for example, in advance of the

process step of securing the fin members to the strip. The

15 strip is advanced through the assembly apparatus in a step-

wise manner by an amount defined as the pitch-length. The

process steps of the blanking tool means and the securing

means are coordinated by mechanic.al or electromechanical

linkages with said step-wise advancement of the strip. A

20 disadvantage of this arrangement is that the length of the

heatsink devices so formed must be a multiple of the pitch-
length of the assembly apparatus.

The number and spacing of fin members attached to a

base member of a heatsink device is predetermined at the

25 design stage having regard to the pitch-length of the

assembly apparatus, the method by which the fin members are

to be secured to the base member and the density of fin

members necessary for a required heatsink operating

performance. This enables fin members having appropriate



process steps of the blanking tool nmeans and the securing nmeans are
coordi nated by nechani cal or el ectronmechani cal | i nkages with said
step-w se advancenent of the strip. A 20 disadvantage of this arrangenent
is that the | t he heat si nk devi ces so fornmed nustictixsseaomaiti pl e
of the pitch- ?ength of the assenbly appar at us. The nunber and
spacing of fin nenbers attached to a basg nmenber of a heatsink device
is predetermined at the 25 design stage having regard to the pitch-1ength
of the assdibkepsappar abude refoembddiby bmikclanthe& ol rehee nerylsing eof

to be secured to the base nmenber and the density_of fin _menber s
necessary for thg afgguPLedePPRERSINIKEC &seridetadled ipeFeadingre. fompthe

gg.?ng?; BQngn%%remban ?9 a%%rrcagri BE heatsink V&%v;ce %ESMSI on oxfev%r

preformed in bylek ;and d %gﬁé% Ol dMhdd the ddME@SIHM YndPDA Use b 1ode
installed in readi ness for the assenbly of a particul ar heatsink device

design. Howeveeing asdendlads Witshdeé tecdmngsy tbe @esifepmofim baaksick
device 5 being assenbled, it is necessary to preformin bulk or
retrieve from ¥e5EReVEn fxomh @tock Gigpregibesse of naperepisiate dimensionmew

design and to r Iace the to | i ng of t e senbl appar.at us. hi s
i s ?ine CONS ﬁ& 8 gn to reﬁiace Xhe F{:pollng of ghe

assembly apparatus. This is time consuming causing a
considerable delay in the lead-in time for assembly of a

10 different heatsink device design and, to reduce the lead-in
time, regquires large stocks of different sized fin members
to be held.

It is an object of the present invention to provide a
method and an apparatus which negates the need to manually

15 feed the preformed f£in members to an assembly apparatus in
the manufacture of heatsink devices of the abovementioned
type.

It is a further object of the preéent invention to
provide a method and an apparatus which enables the design

20 of  heatsink devices being assembled to be altered
automatically or with the minimum of manual intervention.

It is a yet further object of the present invention to
provide a method and an apparatus which enables small
production runs of a particular heatsink device design to

25 be economically feasible.

According to a first aspect of the present invention,
there is provided a wethod of manufacturing a heatsink
device of the type comprising a generally planar or block-

like base member to which a plurality of generally planar



considerable delay in the lead-in tine for assenbly of a 10 different
heat si nk devi ce design and, to reduce the |ead-in tinme, requires | ar ge
stocks of different sized fin nmenbers to be held. is an

obj ect of the present invention to provide a nmet hod a rat us
whi ch nega?@%”@ﬂ need to manually 15 feed the prefornedpepﬁgﬁ@ﬁ%%rs to an
assenbly apparatus in t he manuf acture pof heatsink devices of the
abovenenti oned type. It is a further object of the present
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20 of heatsink devices being assenbled to ered

aut omat i cal [agsembiyt hmédmes mani puimaty metudlp | pfertiestnadily conductivei s a
yet further object_of the present invention to provi de a nmet hod and an
appar at us WHRSRTdAAp £§eding| to atplsaget PA ﬁaﬁsm@Wbarpﬁptméﬁgameh@%tS|nk

devi ce desi gn e o to a first-
aspect of t%é p%@?é% |ﬁg§§ n%,€£e¥m?$?nea?§§ﬂ§ﬁﬁﬁ dgﬁtgrﬁﬁihoggB

TNUT AC U | G Mtk EronflCViE: OfedB8nddtfle CONPIJ 5198 a};ﬁ@?ﬁéﬁi y

pl anar or bl ock- | i ke base nmenber to which a plurality of generall

pl anar conducv@7m48€88al in said fin forming means, transferring

PCT/ GB97/ 01322 . 4 fin menmbers is
secured, th&3#e: keamednfinstagberediagthe agsembly means, transferring

said fin members onto selected portions of the primary
gtrip, securing each fin member to its respective portion

10 of the primary strip and advancing said primary strip with
the fin members secured thereto to a parting-off means at
which said selected portions of the primary strip are
parted-off to provide heatsink devices

Preferably, the method includes controlling the £fin

15 member forming means to form fin members at a rate
responsive to operating parameters of the assembly means.

Preferably, the method includes accumulating the f£fin
members transferred from the fin member forming meéns to
the assembly means into groups and transferring said groups

20 onto the selected portions of the primary strip.

Preferably also, the method includes transferring fin
members to the assembly means from two or more fin member
forming means.

Preferably further, the method includes transferring

25 the fin members formed by the two or more £fin member
forming means to the assembly means on a common transfer
means.

Preferably further, the method includes utilising a

primary strip of thermally conductive material provided in



assenbly nmeans a primary strip of thermally conductive mat eri al ,
feeding to at | east one fin nmenber form ng neans a secondary strip of
thermally conductive naterial, forming 5 fin nenbers from said secondary
strip of thergridssgs conductive material in said fin formmroeseansz
transferring said forned fin nmenbers to the assenbly neans,
transferring said fin nmenbers onto sel ectged portions of the primary
strip, securing each fin nenber to its respective portion 10 of the
primary strip andoddednforgs sherein iaramearst rior Weeling théepfimangndverip
secured thereto to a parting-off means at whi ch said sel ected portions
of the prinarytét ripe apssembly, meansf AnELUdedy MEETReat I nkngedildpg the

Preferably, the_nethod {'Fncl udes, contr SI liintxl.g ]&Rg ;ég mbjlgz menber form ng

means to form PEATRENDEFEIR(FS Y€ f'eSponsi Ve 70 pé“reanlsrig par anmet ers

of the assenbly meglgernatively Pr &l al?débho'&ihemggt hedcingé udge: aeeigl af i ng
the fin menbers transferred fromthe fin menber form ng neans to

t he assenbl ys npatimabcpt OsgrOplpcanipd-ilsinagsf ext rided ailéngthepsof 20t hatmal e
sel ected portions of the primary strip. Preferably al so, the nethod
i ncl udes transfFerdpa§irenmaterigders to the assenbly neans fromtwo or
nore fin nmenber f Prefer blg further, the me(%hé)d
YPh H

m ng _neans. .

i ncl udes transf_errFﬁggE‘?SCgﬁg P’P‘ﬁrﬁeﬁﬂgr?rfg'?ﬁ%ds EOTRE BT nBF R
et TR WERSESHHY AEATR ORrRSONIRY, L1EeLetrudes
lengths to include 1longitudinally extending slots in a
10 surface thereof to which the fin members are to be secured.
Preferably further, the method includes utilising a
secondary strip of thermally conductive wmaterial provided
in a rolled form or cowmprising extruded lengths of said

material.

15 Preferably further, the method includes the step of
utilising primary strips of different transverse widths for
respective heatsink device designs, wherein the width of
the primary strip determines one dimension of the base
members of the heatsink devices being assembled.

20 Preferably further, the method includes presetting the
length of the selected portions of the primary strip upon
which the fin members are located to determine a second
dimension of the base members of the heatsink devices being
assembled.

25 Preferably further, the wethod includes wutilising
secondary strips of different transverse widths for
respective heatsink device designs wherein the widths of
the secondary strip determines at least one dimension of

the fin members to be secured on the primary strip.



primary strip of thermally conductive nmaterial provided in WO
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5 a rolled formwherein a neans for feeding the primary strip to
t he assenbl ans i ncludes nmeans for unrolling the pry L4 P as it
feeds into %ﬁg%é{’g%nbl y neans. Al ternatively, the ”n‘%%ﬁé?fﬁ’%iy
include utilising a 5 primary strip conpr%sing extruded | engt hs of

thermal |y conductive material. In the case where the primary

strip conprises pxéfawiadhy fut@isdt hschd h@emw%én&wésn%ﬂ&%&&%orﬂﬂéig the

ext ruded | engths to include longitudinally extending slots in a
surface theréehgtio wfii phrthensi pfnehiecrsecandatry lBeripcioede preformed
Preferably further the method includes wutilising a secondary
strip of thefrfaPlankendbcordernioerdefiing: Al dapst onen ofhey | Sdvemstimtor

conpri sing eékrggﬁd i en tq§ of said material. 15 Preferably
e

further, the %ﬁ?nc'ﬂéﬁ?‘ the step of utilising primary strips of

di fferent g ransversgeMihiys tliether, r@sPerkiM8aneaiSiviesde¥Eeq: A SIS,
wherein t he-w dt h of the primary strip determ nes one dinmension of the
base menpeisaoy tdreripeatthirokgtievaceslasiingy azsedbl @dans 20rior to
Preferably further, the nethod includes presetting the
feeding said strip to the assembly means wherein the
blanking tool means preforms the primary strip to provide
other features of a heatsink device design.

10 According to a second aspect of the present invention,
there is provided an apparatus for manufacturing a heatsink
device of the type comprising a generally planar or block-
like base member to which a plurality of generally planar
fin mewmbers is secured, the apparatus comprising means for

15 feeding to an assembly means a primary strip of thermally
conductive material, means for feeding to at least one fin
member forming means a secondary strip oI thermally

.conductive material, said fin member forming means forming
fin members from said secondary strip of thermally

20 conductive material, means for transferring said formed £fin
members to the assembly means, means for transferring said
fin members onto selected portions of the primary strip,
means for securing each fin wember to its respective
portion of the primary strip and means for advancing said

25 primary strip with £fin members secured thereto to a
parting-off weans at-which said selected portions of the
primary strip are parted-off to provide heatsink devices.

Preferably, the apparatus includes control wmeans for

presetting operating parameters of the apparatus such that



| ength of the selected portions of the primary strip upon

which the fin

nmenbers are | ocated to determ ne a second di nensi on of the base nenbers
of the heatsink devices being assenbl ed. 25 Preferably further,
the method hyﬁgs utilising secondary strips of pcEéBEne

t hs

transverse Ww

for respecti ve heatsink device designs wherein the

w dt hs of the secondary strip determ nes at | east one dinension of

the fin nenbers to be secured on the primary strip.
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further, the nethod includes presetting the Iength of,gortions of the
secon?ﬁry 3;rFﬁmfﬁrﬁeabrgiﬁ?hﬁdr§59°ﬁﬁi) &ﬁk§:ﬁﬁeﬁrPBF:?Slb?fP?Eﬁﬁﬁiﬁﬁﬁnn
one ot her di S nenbers. referably urt her,
t he met hod F%glﬁggsasfged}%g e%ﬁ%} primary strip through a bl anking

tool neans prior peeferabPpdi RHeSaidhtToli Mndahd hes aSS gkl de SRANScHMEF S N

t he bl anki ng tool neans preforns the primary strip to provide ot her
feat ures ofsameaatssi nk device design. 10 According to a second aspect
of t-he present inventi on, there is provided an apparatus for
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member forming means to the assembly means into groups and
transferring said groups onto the selected portions of the
primary strip.

Preferably also, the apparatus includes two or more £in
member forming means.

Preferably further, the means for transferring the fin
members formed by the two or more fin member forming means
is common to said fin member forming means.

Preferably further, the apparatus 1is arranged to
utilise a primary strip of thermally conductive material
provided in a rolled form wherein the means for feeding the
primary strip to the assembly means includes means for
unrolling said primary strip as it feeds into said assembly
means.

Alternatively, the apparatus may be arranged to utilise
a primary strip comprising extruded lengths of thermally
conductive material.

Preferably furthexr, the apparatué is arranged to
utilise a secondary strip of thermally conductive material
provided in a rolled form or comprising extruded lengths of

said material.



fin nmenbers is secured, the apparatus conprising nmeans for 15 feeding to
an assenbly neans a primary strip of thermally conductive material,
nmeans for feeding to at | east one fin menber form ng nmeans a secondary
strip of th | . conductive material, said fin nenb ' means
form ng G&ﬁﬁukﬁgnbers from said secondary strip (;¥c@€%?k§afy 20
conductive material, neans for transferring said forned fin menbers to
t he assenbly nmeans, neans for transferring said fin nmenbers onto

sel ected portionprefetdis Prif@Fohest, i lbhe apBdatukor iSECWhRRACh dd n
menber to its respective portion of the primary strip and means for
advanci ng sautdil2seppirimayyststirppsi tof fdiffrereher srassveedet hddehe tfpm
parting-of f nmeans at which said sel ected portions of the primary strip
are parted- oFFSPBCh} ¥% i RRAYERIS e igey Aeesgns . Preferably, the
apparatus incl ”dﬁﬁef%gééf’} EE&%J%%/%? el ORT AL A ANRLers of

t he apparatus suc .
PCT/ GB97/ Bl328ables the length of the selected portions d¥ dHd y .
formng neans is controlled to formfin menbers at a rate responsive to

preset operastegppapanebieich the Eint hembesenity Y,maned to be prBseferably,
the control neans is a processor control 5 neans.
Preferably further, the apparatus is arranged to

utilise secondary strips of different transverse widths for
respective heatsink device designs.

10 Preferably further, the control means is arranged such
that the length of portions of the secondary strip to be
preformed as blanks can be preset.

Preferably further, the apparatus includes a blanking
tool means for preforming the primary strip prior to said

15 strip being fed by the feed means to the assembly means.

The foregoing and further features of the present
invention will be more readily understood £from the
following deécription of preferred embodiments, by way of
example thereof, with reference to the accompanying

20 drawings, of which:

Figure 1 is a schematic plan view of an apRaratus in
accordance with a first embodiment of the present
invention;

Figure 2 is a schematic plan view of an apparatus in

25 accordance with a second embodiment of the present
invention;

Figure 3 is a schematic plan view of an apparatus in
accordance with a third embodiment of the present

invention;
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Figure 6 is a plan view of a heatsink device which can
be wanufactured using the apparatus of the present
invention;

Figure 7 is a side view of the heatsink device of
figure 6;

Figure 8 1s an end-on view of the heatsink device of
figure 6; _

Figure 9 is a plan view of another heatsink device
which can be manufactured wusing the apparatus of the
present invention; and

Figure 10 is a partial end-on view of the heatsink
device of figure 9. |

Referring to figure 1, the apparatus 10 in accordance
with the first embodiment of the present invention
comprises an assembly means 12 including a main press means
14 into which a primary strip 16 of thermally conductive
material in rolled form or extruded length form is fed. On
each of two sides of the assembly means 12 is located a fin
member forming means 18 into which a secondary strip 20 of
thermally conductive material in rolled form or extruded
length form is fed. The fin wmember forming mwmeans 20
comprises a blanking tool means (not shown), a press means

{not shown) and an off-cutting means (not shown). The

g



8 Preferably further, the apparatus is arranged to utilise
primary strips of different transverse widths for respective heatsink
devi ce desi gns. Preferably further, the control means of the

appar at us s the length of the selected portions qf L oary
WS YorERiLE®

strip upon V e fin nmenbers are located to be preset.
Preferably further, the apparatus is arra dto utilise secondary
strips of different transverse w dths for respecti ve heatsink device

designs. 10secondéey estabiy Fordd@erintbh@heOft hoheMBEASEbSn Bl ANOBEL Such
that the length of portions of the secondary strip to be preformed as

bl anks can bgspférsstly preformeld dingroall gekdrshef, compectpphrsltarks nef wdes a

bl anki ng t ool ans fqr preformng the primary strip prior to said 15
strip being PEESHY 1oRSHRRY ki S1a5 RS 508l Bryhneand the blankerjare

e e

readi |l y understoo oW ng descCriTp

embodi mentss, in&y e2hlly axardtaped heigOmemb¥irkh 23 eLehBREEing O tWde
acconpanying 20 draw ngs, of which: Figure 1 is a schenatic plan
view of an appetamars ifiin poatiomsiarkeda,hilt hcomnedtiedt byenbhdipertowsaf the
pr esent I nventi on; Fiqure 2 is a schematic plan view of an

appar at us i n®4988 ab¥orYak@Ee RAUFLOR 2RGofFterAbBai EsTrebstweene (§meesent

I nvention; figures 6 to 10). The press means engages each blank such

that side portions thereof extending in the longitudinal
10 direction of the secondary strip 20 are bent to form the
coplanar fin portions 22(a,b). The strip of connected "U"-
shaped members 22 so formed is advanced to the off-cutting
means where each "U"-shaped member is parted from the
strip. - The "U"-shaped fin members 22 are conveyed by
15 respective transfer means 24 to an accumulator means 26
comprising a part of the assembly means 12. The
accumulator means 26 groups the "U"-shaped fin members 22
into groups of a preset number and then transfers each
group onto selected portions (not shown) of the primary
20 strip 16 advancing through the assembly means 12. The
primary strip 16 with its respective groups of fin members
22 located on the selected portions thereof advances to the
main press means 14 where said fin members 22 are press
fitted into respective slots 28 preformed in at least the
25 selected portions of the primary strip 16. The primary
strip 16 with the fin members 22 secured thereto advances
to a parting-off means 30 of the assembly means 12 whereby

each selected portion of the primary strip 16 is parted



Figure 3 is a schematic plan view of an apparatus in accordance wth

a third enbodiment of the present I nventi on; WO 97/ 43783
PCT/ GB97/ 01322 9 Figure 4 is a
schemati c pl agoyhgePt an apparatus in accordance W t hpcuGBbTONILN
enbodi nent of the present I nvention; Figure 5 is a schematic
pl an view of an apparatus in 5 accordance mmith a fifth enbodinent of
the present i nventi on; . Figure 6 is a plan view of a heatsink
devi ce which cérom thpe Strlrénuft‘émajrmdwiuﬁimg haadtsinkppdavitass 33 ofhéhe

pr esent |nv ntion; Figure 7 is a side view of the heatsink
devi ce of Eﬁﬁ@???lOnEd LYPeEi gure 8 is an end-on vi ew of the heatsink

dev! ce of fi guf'l?e assemb Tgérgé"rﬁ glﬁ %avcle%\gogf %ﬁ:%.e[r ng%%tsSI nk

device 15 which can be ranutactured using ratus of

i nvention; and(not shovm)gumizgﬁ | 8nab D t ltﬂde endngenhVi &#v ofnd hesél%@tt%unk
device of figure 9.
5 portions of the primary strxip 16 onto which the groups of

“fin members 22 are located to be preset and enables the
number of fin members 12 to be accumulated as a group to
also be preset. The processor control means also allows
the spacing of the fin memwbers 22 in an accumulated group

10 to be preset. Conseguently, the length of a base member 34
of a heatsink device being assembled can be preset to any
appropriate length and the number and spacing of fin
members can also be preset. In addition, the processor
control means alsc controls the fin member forming means 18

15 such that the rate at which said fin member forming means
18 forms fin members 22 results in the fin members 22 being
conveyed to the assembly means 12 just in time. ‘This
provides useful economic advantages avoiding the necessity
to hold large stocks of preformed fin members of different

20 sizes and types and to allow design variations in a
heatsink device being assembled.

The transverse width of the primary strip 16 determines
the width of the base members 34 of the heatsink devices 32
being manufactured. The assembly means 12 is adapted to

25 accept primary strips of different transverse widths thus
allowing a further design variation in the heatsink devices
being manufactured to be readily initiated.

The transverse width of the secondary strips 20 fed to

the fin member forming means 18 determines the height of



Referring to figure 1, the apparatus 10 in accordance 20 with the first
enbodi nent of the present invention conpri ses an assenbly neans 12

i ncluding a main press nmeans 14 into which a primary strip 16 of
thermal ly cgpd [ ye material in rolled formor extru formis
fed. On Wéﬁ%’%‘a# two sides of the assenbly neans 12 is oégﬁgguahfi n 25
menber formng neans 18 into which a secoqﬂgry strip 20 of thermal |y
conductive material in rolled formor extrtded length form is fed.
The fin menpge fhar gbPgioABaPS (a ) and CRIPEN SO Bhd! Badd NebAoIn MBANS
(not shown), a press neans (not shown) and an off-cutting neans (not
shown). Theof the fin Werber43283 so formed and the preset length for

PCT/ GB97/ 01322 . .10 secondary strip 20
fed i nto theCEEnCHERDRE A nithg nBgRSNABTY SHiES r 20 ydpkerpines itheo a

' ' f t ed.bl anpk f | th by t bl [ t
igghgsagd fﬁ gg%&ﬁk§1%$£ ie%gFﬁenogdggﬁiggl?gggﬁgeﬁ%es gneaﬁgﬁﬁg?pﬂgg?esses
sai d bl anks spohphe,geng abhy é!éé‘e%*&ap%émﬁec{lfﬂp%w?idgé GONRLL S NG WO

coplanar fin portions 22(a,b) connected by t ower edges by a base
portion 22c exhdplyngvhbeirbet vhen (EHiee of fipHwES ok t Ack)ces Thee eSS

means engages each bl ank such that side portions thereof extending in
the | ongi t udmaahfagoured ekn itdasf dimenséenadary strip 20 are bent to form
the cophanar L1 POTELo e i Fhedns of Tn' EiB SbmbOr ESimthg means

18 is arranged to also preform the longitudinally extending

10 edge portions of the preformed blanks such that the planar
fin portions 22(a,b) of the "U'"-shaped fin members 22 are
formed with portions removed or displaced therefrom to
enhance the thermal dissipating efficiency of the “U"-
shaped fin members 22. Thus, this allows heatsink devices

15 32 to be formed comprising a base wmember 32 with a
plurality of "U"-shaped fin members 22 secured to a surface
thereof wherein planar fin portions 22(a,b) of said nggn -
shapea members 22 are formed with pin f£in portions 22d, for
example {refer to figures 6 to 10).

20 The secondary strip 20 may also be preformed with
apertures at suitable locations to provide a means by which
the fin members 22 can be riveted to the primary strip 16
rather than press fitted into glots in said strip 16. The
riveting process involves displacing the material of the

25 primary strip 16 at a point coincident with an aperture in
a fin member 22 such that the displaced portion of the
primary strip 16 extends into and engages the aperture thus

securing the fin member 22 to said strip 16. It will be



shaped menbers 22 so fornmed is advanced to the off-cutting means where
each "U'-shaped nenber is parted fromthe strip. The "U'-shaped fin
menbers 22 are conveyed by 15 respective transfer nmeans 24 to an
accumrul at or N 4313 conprising a part of the assernktwycBImBes 12.
The accumnul ator neans 26 groups the "U'-shaped fin nenbers 22 into
groups of a preset nunber and then transfersi®ach group onto sel ected
portions (not shown) of the primary 20 strip 16 advancing through the
assenbl y nmeansapprecighed thabrﬁ#&ﬁyEﬁNMﬁ?SHF@ﬁk% be srevepeedi wathr diss of
fin menbers 22 | ocated, on th ﬁgted ortions thereof advances to the

mai n press meafB® TRUhRe rReng P8 ﬁrﬁs &PstBe RErmaRYeSEXIP 1t ed jnto
respective slots 2&,prefd %%H{Bg?r' r?ne%.tnsl eé?‘féo %‘? ssejog ﬂ:nioﬁzbwnjréégnst he

primary strip 16. The prinma the nbers

secur ed t her et gsadwhegeby thetpranwtstrhgr;ofie r&&ﬂ&oé(bﬁfdﬂﬁ@damfﬂﬁ ‘to
means 12 wher eby each selected portion of the primary strip 16 is
part ed 5 pyovideqaidditional features to the base members 34 of the

PCT/ GB97/ 01322 fromthe strip thus
provi di ng heatQFﬁESHE5|é§¥1§EsoPeﬂﬁg ass%@b&ﬁénent?%ﬁeaxﬁyﬁée' this maphe

assenbly means, %E%hﬁg gggfo i ope S JBAY 16 e WoviRMY) UG
enabl es the Ieng
of securing cllp means (not shown) to the base members 24
of the heatsink devices 32 to enable said heatsink devices
io to be secured to electrical/electronic components. This
ﬁay include attaching solder tags 38 to the primary strip
16 at suitable locations on the selected portions of said
strip whereupon the solder tags enable a heatsink device 32
to be secured by soldering to an electrical/electronic
15 component or a printed circuit board, for example.

It will be appreciated that the fin member forming
means may be arranged to form fin members of other shapes
including sheet form f£in members.

It will be appreciated that for forming fin members of

20 shapes other than the "U"-shaped form mentioned above will
require replacement of the press tools in the fin member
forming means. Accordingly, the fin member forming means
are arranged such that the press tools can be readily
interchanged with press tools for other fin member shapes.

25 Figure 2 illustrates a schematic plan view of an
apparatus 10 in accordance with a second embodiment of the
invention. This embodiment has a similar arrangement to

the first embodiment and therefore like numerals are used

to denote like parts. This embodiment differs from the



5 portions of the primary strip 16 onto which the groups of fin nmenbers
22 are |ocated to be preset and enables the nunber of fin nmenbers 12 to
be accunul ated as a group to al so be preset. The processor control

means al so t he spacing of the fin menbers 22 i Hgﬁﬁ | at ed
group 10 P@$%@%§Péset Consequently, the length of a basgcﬁg erggz - of
a heatsi nk device being assenbl ed can be P£eset to any appropriate

| engt h and t he nunber and spacing of fin menbers can al so be preset.

| n addi ti onembB@iREAECSSEOfigure COMA Undane: 3550 mePBELOESrhEy frh?aﬁ@”ber
formng neans 18 15 such that the rate at which said fin nmenber formng

means 18 8f ostrsl fsen arenbmmsnzz:mﬂebrs menrishe24 | fore mmarveydghet g
conveyed to the assenbly neans ust in tinme. Thi s provi des
useful econoM'cshaRedt 5@%5‘“8‘9’8?@ né the hbecassenbly meansolal | ableost ocks

of preforrre@ fin irenlic)ers % é rent_  20.,sizes a(g%ypes and to all ow
desi gn vari &t Fon2iFHEEg  Ttop at NKPGRT cdSpePREViReeniAiSeqa@ separatero
transverse wipdthaefist B8 Phé NBEertly nnela@lsdqtzer%n%ﬁe prih \tﬂ% re{]b 6lh he

base menbers 34 of the heatsink devices 32 elng

assenbly nedes £ ishwdapi echd oblaik AL epboPr meahy SbI Ip[i‘ioﬁtf b fhetnt
transverse w dt hs thus allowing a further design variation in the
heat si nk de¥edesto thgei agseminuf ageanred ¥ be I@a@h?y ¢age | whete the

The transverse width.o e secondar S dt the fin menber
formi ng meakg?* Tgrgets«g?’ﬁf’ngé tHe Wé?HYﬂ% 1R°r80108% b0 and' "hld hal

some flexibility, it is possible to loop feed the primary

10 strip 16 from the blanking tool means 36 to the assembly
means 12 whereby any change in the preset length of the
selected portions of the primary strip in the assembly
means 12 has no affect on the pitch-length of the blanking
tool means 36.

15 Figure 3 illustrates a schematic plan view of a further
embodiment of the apparatus 10 of the present invention.
This embodiment is similar to that of figure 2 in that it
utilises a common traﬁsfer means 24 for conveying the "U"-
shaped fin members 22 from the fin member forming means 18

20 to the assembly means 12, but the fin member forming means
18 are arranged to be all on one side of the assewbly means
12 thus reducing the overall space requirements of the
apparatus 10.

Figure 4 illustrates a schematic plan view of yet a

25 further embodiment of the apparatus 10 of the present
invention which has a similar arrangement to the
embodiments of figures 2 and 3, respectively, but wherein

the assembly apparatus 10 utilises only two fin member
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12 the fin portions 22(a,b) and width of the base portion 22c of
the fin nenbers 22 so formed and the preset |ength for of f-cutting o
t he secondar ywgbfisess 20 determines the | ongi tudi nal | ergiricBefiomie

nmenbers 22.
means of

Thus, the 5 apparatus of the present invention provides

readily varying the size 'ohs heatsink devices being

manuf actured in three di nensions. The bl anki ng tool neans of the
fin menber forivimwingeansans 188 witlar cargetbearedd sonpregfady neifle of the
| ongi tudi nal |y extendlng 10 edge, portions of the prefornmed bl anks such
that the pland@ssenbly; gegppt ondts %1’!9 B fComen” Erarftee 93N wénbers 2

are f or ned “‘&ﬂﬁﬁ rti n?li&QB%%? (Méaﬁé%%%qc qygfr $%w of enhan

the thermal dissipati

et ficiency o1 aped Renter £522.

Thus, this al lqusreat éWBdﬁ%@e%f 1§h§2 é%:aﬂ?aﬂcdy el COAPIULY NPrasbase

nenber 32 with a plurality of "U'-shape

fin nenbers 22 secured to a

surface 5t hieneeoft iwiner ei n prlahar fdirf fleanst | ofisoR2( ate  ofafeaiedestiribed
shaped nmenbers 22 are fornmed with % n fin portions 22d, for exanpl e

(refer to f.g@r&odeme@tfoyn thgt t

preformed wt
whi ch t he

eTReansedfndary at§9fzhpn92solﬁﬁ:;/ tagso
t t | t.ahbl I t {
e o TRy R PR crla Th (RPPACRar br e Bro Ehe”

rather than pm%%aﬁﬂﬂg(%$d1nh@a§50%% waeS%ngﬁhﬁypméQns 18€ang 1&'5@5&8&
process invol ves displacing the material of

10

15

20

25

in advance of the blanking tool means 36. In this case,
the solder tag attaching means 40 includes blanking tool
means (not shown) for preforming tag strips 42 for
providing the solder tags to be secured to the primary
strip.

It will be appreciated that the wvarious embodiments of
the apparatus of the present invention are provided by way
of example only and that the apparatﬁs can be arranged to
combine aspects from various of the embodiments.

Figures 6 to 8 show various views of an example of a
heatsink device 32 which can be manufactured using the
apparatus of the present invention. It will be seen that
the heatsink device 32 comprises a planar base member 34 to
which a plurality of spaced apart "U"-shaped members 22 are
secured thereto by riveting. The "UY-shaped wmembers 22
each comprise generally planar fin portions 22(a,b)
connected by a base portion 22c wherein the generally
planar fin portions 22(a,b) each comprise a series of pin
fin portions 22d generally arranged in the planes of said
fin portion 22(a,b). As indicated above, the apparatus of

the present invention allows the transverse width and

f
fin
a

2
ce

be



25 primary strip 16 at a point coincident wwth an aperture in afin
menber 22 such that the displaced portion of the primary strip 16
extends into and engages the aperture thus securing the fin nmenber 22
to said str‘&g?;’%mlt will be WD 97/ 43783

PCT/ GB97/ 01 13 afPEBIIRR ¢ hat

this process could be reversed with the apertures being prefornmed in
the primary strip 16. The assenbl y ‘nmeans al so i ncludes bl anki ng

tool nmeans lengtth ®hereRy bake PheMBEY 3l i o 16eCafhbiRd! §10h MRA nIQuAS [0
5 provide additional features to the base nenbers 34 of the heat si nk

devi ces bei mpmsslenbhtteiverfgonexanpties mahufacayring proteske gnéf algbng t he
primary striﬁ 16 to praqvide a neans of securing clip nmeans (not shown)

to the base gy heighdy ofy Ehee pigy fingeprEdens22e8 Erabee vazigd
heat si nk devices _10.10 secured .to el eciri,cal /el ectroni c gonponents.
This mayérlxﬁecl ﬁﬁgl‘tét twggﬁll n'&l%%'f%erm?%lé%. 3%“?8rYﬁ8Fb?? mar y'ﬁé‘f i p":Re 16
at sui t abke HQEAIHNSIAN ddeasSi £t &h PBEL HaRSQl iSaity onétaﬁpt%%eumn
t he sol der tags enable a heatsink device 32 to be Secured by sol dering
to an el ect roveatadldl eddimenmisions5 edmhonent retuarpngnt ddrger cetbckoar 8f f or
exanpl e. It will be appreciated that the fin nenber formng

means may bPEREORNSE £80f oPeTRERS mltithebe oheddherndhades planar fin

portions 22(a,b) can be formed with various pin £fin 224
configurations.

10 Figures 9 and 10 show another example of a heatsink
device 32 which can be formed using the apparatus of the
present invention. In this case, the base member 34
comprises a block-like member formed from an extruded strip
in which longitudinal slots 48 have been preformed to

15 provide a means for securing the "U"-shaped members 22 to
the block-like base member. In this example, the "U"-
shaped members 22 are secured in position by being press-
fitted into the respective slots 28 in.the base member 34.
The "U"-shaped members 22 are preformed such that pin fin

20 portions 224 thereof are twisted to lie in planes angled to
the planes of the generally planar fin portions 22(a,b).
Once again, the apparatus of the present invention allows
the heatsink device design to be varied in any one of three
overall dimensions with minimum manual intervention in the

25 manufacturing process.



I ncl udi ng sheet formfin nenbers. It wll be appreciated that for
formng fin menbers of 20 shapes other than the "U'-shaped form nentioned
above wil | require replacenent of the press tools in the fin nmenber
form ng neansygefigses dingly, the fin nenber form ng neans pcrazsy7emeanged
such that the press tools can be readily I nterchanged with press tools
for other fin nenber.shapes. 25 Figurei#2 illustrates a schematic
plan view of an apparatus 10 in accordance with a second enbodi nent
of the i nVeAINMS). This enbodi nent has a simlar arrangenent to t he

first enbodi ment and therefore |ike nunerals are used to denote |ike
parts.  This enboti ment® dPE¥RRL PEoMapEacturing a \fparsipdygdevice of

/ / - | ] fi
PCT/ GB97/ 01322 he ﬁ%ﬁ%efopg¥ﬁ$ﬁ%gn%aﬁgnerali§ H%%ﬁar ore@H%%qu?keog sggure

1inthat the fin I'sSe a common fransrter

heans 24 for cawss N thifich a 'btihr%haegdotl BeRBAYETY piardy (Mg aespEbby
means 12. Al so, the bl anking tool 36 neans is provided as a separate
5 appar at us 5t 0i$ heeassedbl| yheearet hbd arwhprhicsimg nbyedistyr i o 16n  assembilgd
t hrough the bl anking tool neans 36 prior to bein fed to the assenbly
nmeans 12. | N3RS cdsePHHEAYY ERELP o%thama%}gmﬁoyéup‘élmoxmad@aliaa.

rolled formand thus has sqone flexibility, it .is possihle to |oop feed
the primry 1ge%$1‘1? %é’fr%tm ﬁﬁ@sﬁl aﬁ’Ranf?%olmﬁB%% ]E"&l’tgne“'?f??gnbﬁy
secondary strip of thermally conductive material, forming
fin members from said secondary strip of thermally
10 conductive material in said fin forming means, transferring
said formed fin members to the assembly means, transferring
said £fin wmembers onto selected portions of the primary
strip, securing each fin member to its respective portion
of the primary strip and advancing said primary strip with
15 the fin members secured thereto to a parting-off means at
which said selected portions of the primary strip are
parted-off to provide heatsink devices

2. A method as claimed in claim 1, wherein it
includes controlling the fin wemwmber forming means to form

20 fin members at a rate responsive to operating parameters of
the assembly means. -

3. A method as claimed in claim 1 or claim 2,
wherein it includes accumulating the fin members
transferred from the fin member forming means to the

25 assembly means into groups and transferring said groups
onto the selected portions of the primary strip.

4. A method as claimed in any preceding claim,
wherein it includes transferring £fin members to the

assembly means from two or more fin member forming means.

R

g



means 12 whereby any change in the preset |ength of the sel ected
portions of the primary strip in the assenbly nmeans 12 has no affect on
the pitch-length of the bl anking tool means 36. 15 Figure 3

il lustrates tic plan view of a further enbodi mﬁ?ﬁ
apparatus 1 o?ﬁaﬁgapresent I nventi on. Thi s enbodinen?E?§c§$m1 ar to

that of figure 2 in that it utilises a]2 ommon transfer neans 24 for
conveying the "U'- shaped fin nmenbers fromthe fin menber form ng
means 18 20 to the asgerfdphd®ans 12iaphbat h, fidiaenber forgidg, S

18 are arranged to be all on one side of the assenbly neans 12 thus
reduci ng t heioegundés spanefeeritig etfentfimfménbers fappd alyuhi).two or
Figure 4 illustrates a schematic plan view of yet a 25 further enbodi nment
of the appar BPt§ fadnomemherprioyarmg weang ek i bhe wRPemblyageans onnid ar

ar r angenent enbodi ments of figures 2 and 3, respectively, but

to the
wher ei n Fﬁ@mggsgﬁ%??f%ﬁﬂg?ﬁFhs 10 utilises only two fin nenber
WO 97/ 43783 6. A method as claimed i CHiB9pkAL342 laj
15 f or m=ng neans 18 mﬁthé%nealocateém%n é%ch gﬁgeﬁgg tﬁeng Cé%g%nbly

means 12 uti Wheragnaicoaneluleanat £1isBeNsa drimary strip OF ecBedhd LISt r at es
a schematic plan view of a yet
conductive material provided in a rolled form wherein a

means for feeding the primary strip to the assembly means
includes means for unrolling the primary strip as it feeds
10 into the assembly means.

7. A method as claimed in any one of claim 1 to 5,
wherein it includes utilising a primary strip comprising
extruding lengths of thermally conductive material.

8. A method as claimed in claim 7, wherein it

15 includes preforming the extruded 1lengths to include
longitudinally extending slots in a surface thereof to
which the fin members are to be secured.

9. A method. as claimed 1in any preceding claim,
wherein it includes utilising a secondary strip of

20 thermally conductive material provided in a rolled form or
comprising extruded lengths of said material.

10. A wmethod as claimed in any preceding claim,
wherein it includes the step of utilising primary strips of
different transverse widths for respective heatsink device

25 designs, wherein the width of the primary strip determines
one dimension of the base members of the heatsink devices
being assembled.

11. A wethod as claimed in claim 10, wherein it

includes presetting. the length of the selected portions of

_—
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further enbodi ment of the apparatus 10 of the present 5 invention.

Thi s differs from the af or edescri bed enbodi nents in that the
nmeans 40 for attachi ng sol der tags 38 to the primary strip 16 is
separate frorygeilssghe bl anki ng tool neans 36 the assenicy/gmaos22l2 and
I's placed I n advance of the bl anking tool neans 36. In this case, 10
the solder tag attaching neans 40 incl udes RQleanki ng t ool means (not
shown) for preformng tag strips 42 for provi di ng the sol der tags

to be secured the thelgarynstyrip upshr wpich the fir tmembersbarapiveaikatiedot hat
t he various enbodi mrents of 15 the apparatus of the present invention are
provi ded by wptermigre o%a@grengn|dingnditRatch hebapparat wembexsheotar £hRged

to conbi ng, ASNECHS dfegrg@ae\éaﬁégﬁ% %L%%rgbg_ee&bodi ment s. Figures 6

to 8 show various Views o e heat si nk devi ce 32 which can

be manufactured using the nebhsPPacatstaifed henPlASSR 1QVERt i Ohim | 1 W | |
be seen that the heatsink device 32 conprises a planar base nenber 34

to whi cB awhireial iitty iofclsidasedtiapasing Beshapad, nrdigss o2 dif€erent
secured thereto by riveting. The "U'-shaped nenbers 22 each
conprise geneyeAnSVerRcank+ALhs nfoporxeshestive( heptsink cdevies edepyonsbase
por 101 22 WL RSNl cr (BB SHa ), ek,
pl anes of sai theagt fddt RAMENI0A268Pne £En | RASAILE ARRY &eLBEg2BAARRLUS
of the present invention allows the transverse wdth &nd

primary strip.

10 13. A method as claimed in claim 12, wherein it
includes presetting the length of portions of the secondary
strip to be preformed as blanks in order to define at least
one other dimension of the fin members.

14. A method as claimed in any preceding claim,

15 wherein it includes feeding the primary strip through a
blanking tool means prior to feeding said strip to the
assembly means wherein the blanking tool means preforms the
primary strip to provide other features of a heatsink
device design.

20 15. An apparatus for manufacturing a heatsink device
of the type comprising a generally planar or Plock—like
base member to which a plurality of generally planar f£fin
members is secured, the apparatus comprising means for
feeding to an assembly means a primary strip of therma'lly

25 conductive material, wmeans for feeding to at least one fin
member forming means a secondary strip of thermally
conductive material, said fin member forming means forming

fin members from said secondary strip of thermally

conductive material, means for transferring said formed fin

—
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16 | ength of the base nenber 34 to be varied with m ni nrum manual

i ntervention in the manufacturing process and al so al l ows the hei ght of
the pin fi s 22d to be varied once again with nual
|ntervent|gwg%' #ﬁ t he 5 heat si nk device design can llbEgr’IJ\;/'fagr?)ll’le I n any
one of three overaII di nensi ons wit ho t0 requiring |arge stocks of
preformed fin nenbers to be held and the %anar fin portions 22(ab) can

be formed wigddhperd A tld {ddbndA G0Nl QAlH i s 9
and 10 show anot her exanple of a ﬁ’ean{esﬁnn tdE%dev|082%§5n\%gfgﬁln§nggéaforrred

using the appiar ahembeafst bato sefeegedt poriienki ¥ the | prifbabfy Sk¥ep, the
base nenber 34 conprises a bl ock-I1ike nenber formed from an extruded
strip i e@Tisch floé*ngﬁtieérhw stanhs fdnhapembern mefmsred”aswecj;ﬁvm ovi de

a nmeans for securl n N d menpbers._ 22 to bl ock-1i ke base -
nenber . g%érp‘?lée Pfﬁ%a pErip a’éﬂa}ﬂ@ﬁ“ﬁeﬁﬁ’ér332'2“8?89558&?1% in
position By r te nt es, I 8 t ge base
menber 34g I;;}'EELn[fl'é‘t;"ﬁeylo %("t%lﬁapegurqre efrls %&ggreé pre or rre\ég ?&C éat E[B)I nfin

20 portions gt ikpcdd megnd Wast QBitR |da8d sdllcdted Wtﬁ%riso of thke

pl anes of the generally planar fin portions 22(a,b). Once again, the
appar at us ofptiveny ederip AamecparvedabfOve> proviide heatsimk dewicss.design to
be varied in any, one of three
An apparatus as claimed in claim 15, wherein it
includes control means for presetting operating parameters

10 of the apparatus such that the fin member forming means is
controlled to form fin members at a rate responsive to
preset operating parameters of the assembly means.

17. An apparatus as claimed in claim 16, wherein the
control means is a processor control means.

15 18. An apparatus as claimed in any one of claims 15
to 17, wherein the apparatus includes a wmeans for
accumulating the fin members transferred from the £fin
member forming means to the aséembly means into groups and
transferring said groups onto the selected portions of the

20 primary strip.

19. An apparatus as claimed in any one of claims 15
to 18, wherein it includes two or more fin member forming
means.

20. An apparatus as claimed in claim 192, wherein the

25 means for accumulating the means for transferring the fin
members formed by the two or more fin member forming means
is common to said fin member forming means.

21. An apparatus as claimed in any one of claims 15

to 20, wherein it is arranged to utilise a primary strip of

—_—
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overall dinensions with m ni mum manual intervention in the 25

manuf act uri ng process. WO 97/ 43783

PCT/ GB97/ 01322 17 CLAI V5 1.
A net hod of nrRpwhasksri ng a heatsink device of t he type mermeBI7OL32Y a
general ly planar or block-1ike base menber to which a plurality of
generally planar fin nenbers 5 is secured, 4ihe nethod conprising feeding
to an assenbly nmeans a primary strip of thermally conductive materi al,
feeding to at tkestabhe fondnetbee hateriglngansrizled isecondalyedt riigrmof
thermal |y conductive material, formng fin nenbers from_ said

secondary strvperegin ther n%ﬁ#‘}ﬁ iercéfmﬁﬁiéflﬁvet%t Brimpry n SR fFR ftdeni ng
nmeans, transferrl n rrbe s to th neans,

transterring o1 ¢ PR i Tuasb, R idk SRS TR By

Strip, securi ngt?i’ﬁhaé |t MBI kol 581 CSPSGHBIME ndRils], ON of the
primary strip and ‘advancing said primary strip with 15 the fin nenbers

secured thereto to2a. parAn ngppdfatians atlaimedVhic has@i dnseb&cic@dimgr tlisons
of the primary strip are part ed- of f to({)rovi de heatsink devices
2. A net hodteadl. civdiemedn it i% appranged wkerdthlise a primarydedrip

controlling the fin, menber f%rudgg n%?nstkp fo fn thermally conductive

omprlslng eng
material.
23. An apparatus as claimed in any one of claims 15

10 to 22, wherein it is arranged to utilise a secondary strip
of thermally conductive material provided in a rolled form
or comprising extruded lengths of said material.

24. An apparatus as claimed in any one of claims 15
to 23, wherein it is arranged to utilise primary strips of

15 different transverse widths for respective heatsink device
designs.

25. An apparatus as claimed in claim 24, wherein the
control means enables the length of the selected portions
of the primary strip upon which the fin members are located

20 to be preset.

26. An apparatus as claimed in claim 24 or claim 25,
wherein it is arranged to utilise secondary strips of
different transverse widths for respective heatsink device
designs.

25 27. An apparatus as claimed in claim 26, wherein the
control means is arranged such that the length of portions
of the secondary strip to be preformed as blanks can be

preset.

(T



20 fin nenbers at a rate responsive to operating paraneters of t he

assenbl y neans. 3. A nmethod as clained in claim 1 or claim
2, wherein it i ncl udes accunul ating t he fin menbers
transferred fromthe fin nmenber formng neans to the 25 1Fans
into groups Qﬁﬁ“f?%nsferrlng said groups onto the selec%ea ﬁ%ﬁ??ons of
the primary strip. 4, A net hod claimed in any preceding
claim wherein it includes transfernrﬁffln menbers to the assenbly

means fromtwo nor 3783
PCT/ Co7/ 01322 22 Bl | "%’ rre%odighas oty 2y, one °§?Agl%ﬂ“§ i

wherein it to 2ancl wﬁe&e&hanﬂ eriddigidelse &i rblmﬂmrgs tebIednéynd hedhwo or
nore fin nmenber form ng neans to the assenbly neans on a comon
transfer neapeefolning the prifamptshxip axicy diomehid wtripy bejngcddidng

¢l aim ereln t jncludes ut Irsrn primary strip of thermally
conducti ve ﬁg e??%] Visged tR & ?oF?@%m? WWE%ein a means for
feeding the primary strip to the assenbly neans i ncl udes neans for
unrolling the primary strip as it feeds 10 into the assenbly neans.

7. A nmethod as clainmed in any one of claiml to 5, wherein it
includes utilising a primary strip conpri sing
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extruding lengths of thermally conductive material . 8. A net hod
as clainmed in claim 7, wherein it 15 includes preformng the

extruded lengths to include . longitudinally extending slots in a
surface thergRfo#8ss Which the fin nmenmbers are to be secuperiGBI7/01322 9.
A method as clained in any preceding claim wherein it

includes wutilising a secondary strip of 20 thermally conductive
material provided in a rolled formor lgutconpr|3|ng ext ruded ééngths of

said material . 10. A nethod fied in any pé€ced
claim wherein it includes thé?btep of ) myr i ps
different transverse mﬁgé re-pec&éve 3 f ;__,nf 25 de
wherein the width of th&0pri i p~aag gf nes -4 one-q_mﬁ93|on of t he
base nenbers of the heat i sE g assenbled T A
method as clainmed in I 10, wherein__ilt ncl udes presettlng t he
| ength of the selected p¢rtions of 019 Fﬁ%783
PCT/ GB97/ 01322 —7—"’ 14 9 7 THE™Yi mary strip
upon which the fin genbe s are located to erm a second di nensi on
of the base nenber s ' §¥§6|ng assenbl ed.
12. A nethod as clalned in glaim210 or 149y
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5 wherein it includes utilising secondary strips of different
transverse widths for respective heatsink device designs wherein the
wi dt hs of the secondary strip determ nes at | east one di nmension of the
fin menbers tequpensaaured on the primary strip. 10 BSricrye1azxet hod
as clainmed in claim 12, wherein it i ncludes presetting the length
of portions of thé secondary strip to be prefornmed as bl anks in order
to define at |east one ot her dinengZz of the fin nenbers. 14.
A nethod as clainmed in any prece 8‘ claim 15 wherein it includes
feeding the primary strip through a bl anki ng tool neans prior to
f-eeding said strip to the assenbly neans wherein the blankhn? t ool
means preforns the primary strip to provide other features a
heat si nk devi ce design. 20 15. An apparatus for ;?nﬁ?acturing a
heat si nk devi ce of the type conprising a generally plan or block-Iike
base nmenber to which a pkgj ity of generally planar fjgl qagbers i's
secured, the apparatus cpnprtsing neans for feqding to ayf ‘asSsenbly
means a primary strip.of thermall i
feeding to at least p menber form ng neg
thermal |y conductivg .matlerial}, said fin nmenbe
fin nenbers -yr-dm G ali GseCtTnﬁEry str. of -
material, meand. for fransferfilng |said forned 26 32
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20 menbers to the assenbly neans, neans for transferring said fin
menbers onto sel ected portions of the primary strip, means for securing
each fin nenper &%:;ts respective portion of the pri nmarRCTEBFPIZhd
means for ad¥2ndi 5 said 5 primary strip with fin nmenbers secured thereto
to a parting-off means at which said selected portions of the

primary strip are parted-off to prOV|q§/hFatS|nk devi ces. 16. An
apparatus as clainmed in claim15, wher i gl udes control neans for

presetting operating paraneters 10 of the apparat@§ such that the fin

nmenber formng neans is controlled to forn1f| members _ajya rate
responsive to preset operg he asSEﬁgly nmeans.

tihe control neans is
tlus as claimed in any one
Hlddes a neans for

3 i n menber form ng

-nst d ng sald groups

17. An apparatus as cl ai ned
-a processor control neans.

of clainms 15 to 17, wher
accurrul ating the fin nenbers
means to the assenbly neans ij#
onto the sel ected portions of
apparatus as clained in any oOf
two or nore fin menber form ng
clainmed in claim19, wherein

18, mhereln it |ncludes
0. An apparatus as
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25 neans for accunulating the neans for transferring the fin menber s
formed by the two or nore fin nmenber form ng neans is common to said
fin nmenber form ng neans. 21. An apparatus as clainmed in any one
of clainms 15 woekfa7e, Wherein it is arranged to utilise a peroByyesiyip
of WO 97/ 43783 _ PCT/ GB97/ 01322
21 thermal ly conductive material provided in a rolled form wher ei n
the nmeans for feeding the primary strlgkf t he assenbly means incl udes
means for unrolling said primary ‘S as it feeds into said assenbly
means. 5 22. An apparatus as clained in any one of clains 15 to
20, wherein it is arranged to utilise a primary strip conpri si ng
extruded |engths of thermally conductive mat eri al . 23. An
apparatus as clainmed in any one of clainms 1%, 10 to 22, wherein it is
arranged to utilise a secondary strip o] [fhermally co#ctive mat eri al
provided in a rolled form or conpri sipg extrudqg/kéﬁﬁ s of said

mat eri al . 24. appai n any one of clains 15
to 23, wherein it is arr N strips of 15 different
transverse w dths for respectiy :

desi gns.
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a5. - An fapparatus as clained in claim24, wherein the cont r difo .
énabl es the length of the sel ected portions of the primary strip upon
which the fin nenbers are |located 20 to be preset. 26 AN
apparatus as clainmed in claim?24 or claim?25, wherein it i@ga8Y anged to
utilise secondar i ps of ' N prb e NSt dt hs f WEMEESpect i ve
heat si nk devi ce IseT(Vjesi gns. wo’é”g%é{"glégwﬁﬁl BﬁnauappAar atus as clai in claim

26, wher ei [RTERSATIONAC IPPLIIATIONIPSBLISHED URDER THEPATEND 20OPRRATIONTIREATY (PCT)
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(57) Abstract

A method and apparatus for forming heat-sink devices of the type comprising 2 planar or block-like base member with a plurality of
planar fin members attached thereto. The fin members are formed from a strip of suitable sheet-form material fed to a fin forming means.
The fin forming means is controlled in response to the needs of an assembly means which secures the fins in groups on selected portions of
a base strip before being parted off to provide heat-sink devices. The synchronisation of the fin forming means with the assembly means
reduces manual input to the manufacturing process, negates the need to hold stocks of preformed pins and increases design freedom with




