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Background This invention relates generally to techniques for securing
heat sinks to processors. Conventionally, a processor is nounted {10 MY 2004
socket on a notherboard such as a printed circuit board including a
plurality of integrated circuits secured thereto. The integrated circuits
may be electrically coupled by conductfve lines printed on the circuit
board. Heat dissipation affects the operatlon of the processor and thus it
is desirable to have a h| ghl y eff ' conmpact heat sink
for the processor. ChmipgiiealSinks 1o Htket for the
processor. Straps that connect to those cI | ps are used to clanp a heat

si nk o@.ﬂ_kﬁmm@rocessor contained in the socket. This technique provides a
firmspring gttachment . S ; ¢ andsi S
effective | nﬁﬂf g’svelﬁté?n rﬁga?%gﬁ nrfa hg% [}ﬁﬁlgﬁé@gjgrsgéolgnhggag\?ggﬁiig?caval | abl e
sockets do NMOdnveRGdHHUS, & fRCEIsLPR rﬁ@rntanhlamgclsdtmmmmtgembherdmmh asgink onto
the socket. Wiile it would be desired to use .a spr %IEE plng

t echni quisted dieuis bopxs inelugding a Rjuriitnediniesiated Gireyits 6e°é.’gedt t he heat
sink over th ess ridd@it St r ap
heat si' tﬁgr%%[(pmbl DL sSreg&ﬁ%ayp%éﬁplwbgo&ﬁﬁ%%vzﬁmt]h ut %%@lagﬁggrt@achl ng
clips. bﬁumrﬁﬂyat digsipatienLfiens thewipefationef fepeodessoa ametihsdt isdesitrbéstodueeri ng

at least two clips to a circuit board. A heat sink is clanped over a
processhbghlbﬁffteﬁté"ecﬁ“ﬁéﬁﬁai“’ﬁbi&Pﬂlpﬁ%‘lfﬁﬁt SpefOE thegaocesther aspects are set

forth int heclfrﬁlﬁﬁyﬁﬂﬁa 5! g@%&ﬂi‘eh %ﬂ tEREktRb? @R pRdtssor aBtFEps tREl &nnect to

Description 0O a perspecti ve vi ew of ‘a socket ed
pr oces ahgsesdips aadused ttﬁclcampcahdat Sokoder thmproawolr@tanmeedmﬂtthc svr&enBEEi ment  of

,togg, P |r Sgé'gﬁtaicg%g?x}qlgsog geplé @ng Btlrt ehg Egl?e?\gggnt tlhv?lez\lltl Sk Ha fe B?o%%ss%l' Bk is

effective in dissipating heat from the processor.

However many available sockets do not include the clips for spring strapping the heat
sink onto the socket. While it would be desired to use a spring clip strapping technique, there
is no way to attach the strap so as to secure the heat sink over the processor.

Thus there is a need for a way to spring strap heat sinks onto processors secured in

sockets without sirap attaching clips.

Summary
In accordance with one aspect, a method includes securing at Jeast two clips to a

circuit board. A heat sink is clamped over a processor on the circuit board using the clips.

Other aspects are set forth in the accompanying detailed description and claims.

Brief Description of the Drawings
Fig. 1 a perspective view of a socketed processor secured to a circuit board, in

accordance with one embodiment of the present invention,

Fig. 2 is a perspective view of a heat sink positioned atop the socketed processor
shown in Fig. 1, in accordance with one embodiment of the present mvention;

Fig. 3 is a perspective view of a heat sink clamped over a socketed processor, in
accordance with one embodiment of the present invention;

Fig. 4 is a partial, enlarged cross-sectional view taken generally along the line 4-4 in

Fig. 3;



shown in Fig. 1, in accordance with one enbodi nent of the present

I nvention; Fig. 3 is a perspective view of a heat sink clanped over

socket ed processor, in accordance with one enbodi mrent of the prese%ﬁww 2004
invention; Fig. 4 is a partial, enlarged cross-sectional view taken
generally along the line 4-4 in Fig. 3; 1 0 MAY 2004 -2 Figs. 4a, 4b are
partial, enlarged cross-sectional viewshow ng the sequence of attaching a
spring | oaded strap to a clip in accordance with one enbodi ment of the
present i nygsy 1O dré Partial, ichladgddapostsactiotiabweof shawtigphecoqteacaphg a
plurality of clips in accordance with one enbodi ment  of th?ghpresent

i nvent irtaching gspréng leadedostiaado 86bp ibareordpnesithioas cBRREEIN P BEdiE The 1 ne
6- 6 in.Fiegt. 5 as the clip is being picked up by a pick and place nmachi ne;
and Fi §Y7"P% a cross-sectional view of one embodi nent of the present

i nvention slrwigig a thhplaplviee aeBtapefcontadinga phuraitgiof clipd inboamdand@eridti | ed
Description Referring to Fig. 1, a processor 1 | is nounted in a socket 12
whi ch ioge smbodisent of te pegseaUNYeIB®®E d 14 such as a printed circuit board.

The socket 12 rmy provide. el ectr] ' AL weem 1tikes prmeessor 11
and the ci rﬁ%{ga%gé?%quf’%&lc%’ag?ﬁ&}at%?%nygegl?ﬁ@-?’ga&%n%ggccI I ps 1101§are secu?ed to
the ci ewdihg PRAECUE By apiananppacadadiiathdnshi p adj acent the socket 12. A
screw attachnent 16 nmaybe utilized to fix the sgﬁ{wt n _the chio(wcuit

It

) 12. 0 s
board 14. | FiBnkis aeBicAEonal yievt HeonscBbeAtmsH L G B3RSt HY SR Pt Boar d 14
s a her . . 10 el 2, a heat sink 18 nmay be positioned atop
t he sggﬁi%ﬁag%é%n\?grfét%ﬁé%g)hé Cg!ttgggrgfocessor 11. Any of variety of heat sinks
may be utilized. The heat sink shown in Fig. 2 is a so-called |low profile
heat siDutailedddaeepti@i her heat sinks may be utilized including those which

' ncl ude uDStI?er}gﬁ-Q] tg ?gt 1?!’1?)%0%%0'1’ 79 isf tirted in a socket 12 which is secured to a

circuit board 14 such as a printed circuit board. The socket 12 may provide electrical
connections between the processor 11 and the circuit board 14. A plurality of C-shaped clips
10 are secured to the circuit board 14 in an opposed relationship adjacent the socket 12. A
screw attachment 16 may be utiﬁzed to fix the socket 12 on the circuit board 14. In one
embodiment of the present invention, the circuit board 14 is 2 motherboard.

As shown in Fig. 2, a heat sink 18 may be positioned atop the socket 12 over the
socketed processor 11. Any of variety of heat sinks may be utilized. The heat sink shown in
Fig. 2 is a so-called Jow profile heat sink. However other heat sinks may be utilized
including those which include upstanding heat dissipating fins.

The heat sink 18 may be clamped over the socketed processor 11 using a spring
loaded clamp 20, as shown in Fig. 3. The clamp 20 may include a bowed, central leaf spring
portion 28 and a pair of spring arms 24 and 26 which are opposed to a spring arm 22. The
spring arm 22 engages the clip 10c, the spring arm 26 engages the clip 10b, and the spring
arm 24 engages the clip 10a. While an embodiment using three spring arms 22,24, and 2618
illustrated, more or fewer spring arms may be utilized in various embodiments.

The spring loaded strap 20 provides a spring force which securely presses the heat
sink 18 into physical contact with the socketed processor 11. In this regard, the strap 20 1s
advantageously made of a highly resilient material such as spring steel. Likewise, the C-
shaped clips 10 may provide a spring action between the point of securement of the chips to

the circuit board 14 and the rest of the strap 20. That is, the clips 10 may act as leaf springs



The heat sink 18 may be cl anped over the socketed processor 11 using a
spring |oaded clanp 20, as shown in Fig. 3. The clanp 20 may incl udgMay 2004
bowed, central leaf spring portion 28 and a pair of spring arns 24 and 26
whi ch are opposed to a spring arm22. The spring arm 22 engages the clip
10c, the spring arm 26 engages the clip 10b, and the spring arm 24 engages
the clip 10a. Wile an enbodi nent usimg three spring arns 22, 24, and 26 is
illustrated, nore or fewer spring anus nmay be utilized in various

enbodi midisact Theorsprtiwith theageo stticapri2dgdron iltgmraos ps.i Kot dicdPiiayh
securely presses the qeat..sink 18.into physical contact with the socketed
pr oces &P bemadepfadpghly desihept Mafdiali rap 20°is  advant ageousl y made of a

highly resi 'AS%B“&@L% ¢ @ SUCHHHAR BPREAGSERR} cardik@tiasieat dphingGmshaped
clips 10 may provide a spring gCtIOI’l bet ween the point of securenent of the
clips wertichhenc3?,auit lasad@ Iveddribm the spesg aoh 3¢ hiecledes drad, 36THBICh Y t he
clips 10 may, act as Jeaf springs 1 Y 2004, - 3, whi act. | et with
t he spPFH@“g@:a?‘ﬁﬂwﬁﬂl}émﬂ“%%ﬁ?etm %‘o%eo%%ﬂ m]%?fs?e %pﬁlea%c]ﬁ %Egt%g@ﬂyal so be
made Ogla%ammlﬁbs{aﬁﬁélhy ]I%}Euér% B8hd AothASinHRWholirfitid of the iaaehionl i p 10

i ncl udes an upper cantilevered |eaf spring arm34, a vertical arm 32, and
a base 30. Simaddi,tthearms 22 2<paidip meyigderrcguidrenddubich 138diapfe P dfay  be

turned down d relative.to the arm 34, e .arm 3 y be
subst QHPT”HP\é\gB' t{?{*aﬁaPma%éséwﬁﬂﬁ?ﬂ ?%{Ppﬁagg-ﬁ;%wlgfhEsoréléaﬁgeﬁ%l g)t% Eeec?% tIH% one
enbodi TRR 20byieglipyed sgn. Simlarly, the arms 22, 24, and 26 may include
a gui de end 3§ which is adjacent to an opening 40. The opegi]e;]%f_ﬁo I S

engaged by (RederviageiexB6 Fibi bithd srapansadasng 26 sewe hogkehento s3§2by t he
00 1 55808 o P B EIT Ll 08 o enblment o spuipmse
Ga, | Gh aﬁagagerhtegb@n@cnﬂﬂ RgBerdtdted itbe tertidangnian &5 Therdafierd 2Gprifperpadst i on
28 is then rotated atop the heat Si nk 18. Thereafter, tp > SPLIpg. arm 22 is
def | ecﬂ%@lﬁﬂfémv\)afﬁlﬁtqﬂm itf guiggicHd 38 ARBasss g‘%@gthf"ﬁé’ "‘fo—% of 8}5{8 tatch 36
as ShO\Mlg.iAfla_ Fig. 4a.

Because of the downwardly deflected configuration of the catch 36 this engagement
causes the spring arm 34 to deflect downwardly and the spring arm 22 to deflect inwardly as
indicated by the arrows in Fig. 4a Eventually the arms 34 and 22 slide past one another, as
shown in Fig. 4b. Then, the catch 36 springs upwardly along the gnide end 38. Eventually
the catch 36 springs through the opening 40 and the guide end 38 then springs outwardly
trapping the catch 36 in the opening 40, as shown in Fig. 4. The catch 36 1s releasably
constrained on the side 41 of the guide edge 38. In this way, a spring clamping force may be
applied by opposed clips 10 to the strap 20 to securely press the heat sink 18 onto the
processor 11.

The securement between the clip 10c and the strap 20 may be rcleased by again
depressing the spring arm 22, camming the catch 36 out of the opening 40 through the
engagement of edge 44 with the top surface of the catch 36. When the spring arm 22 1s
released, it moves upwardly quickly, and the catch 36 does not reengage the opening 40.

Turning now to Fig. 5, a tape 50, which may be made of a relatively low cost matenial
wound onto a reel (not shown), includes a plurality of clips 10 secured in rows and columns
thereto. The clips 10 may be releasably secured to the tape 50 using a releasable adhesive.

The tape 50 may be unwound into a pick and place machine (not shown) which

sequentially engages the clips 10 and places them in the correct positions on the circuit board



Because of the downwardly defl ected configuration of the catch 36 this
engagenent causes the spring arm 34 to deflect downwardly and the %Prbpﬂ
arm 22 to deflect inwardly as indicated by the arrows in Fig. 4a (L 04
Eventually the arnms 34 and 22 slide past one another, as shown in Fig. 4b.
Then, the catch 36 springs upwardly along the guide end 38. Eventually the
catch 36 springs through the opening 49 and the guide end 38 then springs
outwardly trapping the catch 36 in the opening 40, as shown in Fig. 4. The
cat ch 36. Thus,elsepswhhyFigconspichinédlaoaahkins vaendi gebbirhe noayi alaa @ 38. In

t hi , i | anpi ng. f b | i ed lips .10 t
e st RRPIZ0T08 “TBady NP L) TheT et GRICIH oG <TRA0 SpPSABERRF 11, The

Secure 'Fégﬁiog Sheel %Jri-'lqsogl'd Py | Bgéugfpgf thP ol sTARY a]h)ﬁ%lhnar coBasadiby
again epressing {'he spring arm 22, caromng the catch 36 out of:_the

openi ngf 42 dphingugh Mhthe vaogagemdber Afhagdgeoddurficeho ehengeapd Sidirthachp 69 t he
catch 36. Wien the spring arm22 is released, it mfves u mg}@{?}{ﬂueui ckly,
and the cat dfegackigukplacs mpQBRGWAFEIHEASE AT Mgy HiFn P aﬁ?rthfﬁlép t® Fig. 5,

a tape c?r?ﬂig ‘ég&rﬁ;]l 4%&89@8{;@&% %lﬁ?ﬁé{pﬂ)%%%ﬁ}’r?édﬁnJOQ% gf&ﬁtanﬁllﬁ'é InfdchyRUMeont o a

reel (no wn), es aag clips 10 secured in rows and

col uMmgpasd TEoLéaeh chipd0ds ihea pbitiomsd diep r edldaspdl 54 dedimed ed thocirtiet kapel 40
using a rel easabl e_adhesive. The tape.5 . be unwound, i nt o _a pjck and

i ace ARERTHOIT RSt 7o RBRASI RSBty B o7 BIDy g g e s § B g

pl aces téﬁ%fﬂsljeg. the correct positions on the circuit board 1 0 MAY 2004 -4
14. Thus, aS shown in Fig. 6, a pick and place nmachi ne vacuum grabber A may
engage the Tigpeaftespht pigeuarmasd]4 hialytbephecessedpn 2oudpse BPURtRYeRapd! Hdhand

place the clip 10 at the appropriate ition .o i i .
Becaus SUHRCY MOURORIREAF ,Og giﬂfb‘gfcélﬁtqoﬁﬁ)tj? B LKA D e% b %%?aeﬁrﬁﬁ ?Qogr‘\ngg?h?ﬁéﬂ
SPring (a8dHRoRéby th §e MASHWSAT BRUEK s AelasSthat Gieelips LD hizgeldepedetoghgeirand | i ft
the clip 10. The pick and place nmachi ne vacuum grabber. A r?égﬁﬁgﬁgﬁ?n pl ace the

clip 10oerd theAlteinagvely, Denat activatabie gsibesive B19y bgrised BggeeR amred into
t he pick tandl pl ace machi ne. The base 30 of each clip 10 is then positioned
at op a "egFEEy pad 54 defined on the circuit board 14,

In this way, strapping clips 10 may be positioned on circuit boards in an automated,

low cost fashion. The clips enable heat sinks to be quickly strapped onto the socketed
processors in cases where clips are not provided with the sockets.

While the present invention has been described with respect to a limited number of
embodiments, those skilled in the art will appreciate numerous modifications and varations
therefrom. It is intended that the appended claims cover all such modifications and variations

as fall within the true spirit and scope of this present mvention.



as shown in Fig. 7. The solder pad 54 may be defined using conventional

sol der masking techniques. Thereafter, the circuit board 14 nmay be
processed in a surface nount oven. Al of the surface nount conpoﬂe%“éy P
the circuit board 14 are then heat secdr-ed using surface nmount technol ogy
to the circuit board 14. This neans that the clips 10 are soldered to the
circuit W‘%? Lo ifned¥st ernatively, a heat activatable adhesive may be used
in place of a 501 der material._ In this way, strapping clips 10 nay be

posi tioned on &ircui Yesdromis deN1c5FOBRISWEt ed, | ow cost fashion. The clips

enabl e heat sinks t e gui ckhy. .onto the socketed processors in
cases where clips a(rgézgg%l?H%ér}g\ylx‘c’fgg&\?mg?ﬁgi’he sockets. While the present

invention has been dessdesddrdooMet fectirdpeedidicicut boandt ed nunber of
enbodi ments, those skilled in the art w Il appreciate nunerous

nodi fications and vampreaessigountsdiesad§ocket, | s intended that the appended

clains cover all S;J%?]ﬁggs%jbl{%o%ﬂwngggv&@ idv&gk%%hggﬁq{pg%cgag? wthin the true

spirit and scope o sent i nvention. VWhat is clained
is: 1. An el ectroni gt Bauitwe clipifrddstonrgid cirduit boardioh thoapgoded\sidey of wod beales;
a processor socket secured to said circuit board; a processor nounted in
sai d sock#&nk; apdheat sink positioned over said socket and said processor; at

|l east two clips fi X%%Rf&ﬂ%?lglr?% e%ernﬁllﬁ'étfrn&élq ?:sg?ngg og%f\gdggpgﬁgﬂeaﬁisgﬁstogfclig?igd

heat sink; and a spri ext endi p on one side of s
heat si nktHewtiRergidepfanid Heaesink bess toiredlioftl ysddnp sedhea isink mxo smd pwcessor,

resiliently clanp said heat sink,onto said.prqocessor,, said spring clanp
bei ng posFiif gpreRE PAMPHEIERpsitioneL oy thesamg SH’%&\? aalaiwéréia& sﬁlrd&E@gegEﬂI‘.

2. The device of claim 1 wherein said clips are C-shaped.

3. The device of claim 1 wherein said clips are secured to said circuit board using

surface mount techniques.

4. The device of claim 3 wherein each clip is C-shaped including a base which is
secured to said circuit board by surface mount techniques and a cantilevered leaf spring arm,

which engages said spring clamp, said arm coupled to said base.

5. The device of claim 4 wherein said spring clamp includes an opening and said
cantilevered leaf spring arm including a downwardly directed catch, said catch releasably

engagable by said opening.

6. A method comprising:

securing at least two clips to a circuit board using surface mount techniques;

and

clamping a heat sink to said circuit board over a processor on said circuit

board using said clips.

7. The method of claim 6 wherein securing at least two clips to a circuit board

includes using a pick and place machine to position said clips on said circuit board.




2. The device of claim1l wherein said clips are Cshaped. 3. The device of
claim1 wherein said clips are secured to said circuit board using 3 %ﬁﬁ
nount techniques. 4. The device of claim3 wherein each clip is C—s% H@g
including a base which is secured to-gaid circuit board by surface nount
techni ques and a cantilevered |l eaf spring arm which engages said spring
clanp, said armcoupled to said base. 5. The device of claim4 wherein said
spring clanp includes an opening and said cantilevered |eaf spring arm
including a downwardly directed catch, said catch releasably engagable by

said opening. 6. fhJIRLAGHFOURE b i SEEHEG BOICRL &ﬁ%ﬁ% s kPciRdfiDak a

circuit board usi ng surrtace nount tec ni que 1 ng a eat sink to

sai d ciidudds seaaing operalidy of dipessatapen said circuit board using said
clips. 7. The nethod of claim6 wherein securing at least two clips to a
circuit board includes using a pick and place nmachine to position said

clips on saigl ci r'gltg +eﬁ8@ﬁﬁc]a%?“%}@1§9&%nﬁ 8t 16143%%599@ Ep{ll' h@dodra’

wher ei n securing east ips to a ci PEUIT boar I'ncludes securing a
pl ur al iigludds remopisigtsaidalipa fiem $id fhpe ankpéotorofig shdripsSondaet eraviseeut i ng at

| east two clip a circuit board includes renoving said clips fromsaid
t ape ar‘l’d“ﬁ&c?s?‘?lféwfﬂ C&HRENIBE ps on said circuit board using a pick and

pl ace machine. 10. The nethod of claim6 wherein securing clips to a
circuit board using surface nount techniques includes applying sol der
paste to at lGastThewnethadsf claina6 oilrecein seduoagdlips foastitcudbioayl whngir@ae each

of said ads and, heatjin ai d II’CUI to a eratu nd for a
1 e s GR O Reshiites HERer o 0nk sainbr prsles 3t e iR PpdCPRE LAt Boith
positioning clips on each of said pads; and, heating said circuit board to a temperature and for

a time sufficient to melt the solder in said solder paste.

11.  The method of claim 10 wherein positioning clips includes using a pick and

place machine.

12.  The method of claim 11 wherein positioning clips includes securing a plurality

of clips to a tape.

13.  The method of claim 12 wherein positioning clips includes removing said
clips from said tape and positioning said clips on said circuit board using a pick and place

machine.

14. A method comprising:
soldering at least two clips to a circuit board; and

clamping a heat sink to said circuit board over a processor on said circuit

board using said clips.

15. A method comprising:

positioning clips at two locations on a circuit board,

activating an activatable material to secure the clips to the circuit board; and




11. The method of claim 10 wherein positioning clips includes using a pick
and place machine. 12. The nethod of claim 11 wherein positioning clips

i ncludes securing a plurality of clips to a tape. 13. The nethod df} MAYailt4
12 wherein positioning clips includes-rfenoving said clips fromsaid tape
and positioning said clips on said circuit board using a pick and pl ace
machi ne. 14. A nethod conprising: soldering at least two clips to a circuit
board; and clanping a heat sink to said circuit board over a processor on
said circuit boaflempuBadieatiink ¥ thpgircursboand over BgHoeesias PN MGG CHIWIRTd oni ng
cIips_q%ﬁ%qﬁEéﬂ ations on a circuit board; activating an activatable

mat eri a 0 S&Clfe the clips to the circuit board; and 1 0 MAY 2004 7

clanping a heat sink to the circuit board over a processor on the circuit
board using the clips. 16. The nethod of claim_15 wherein the activatable
material is & heathedeihodebelalnhehpein te actyptablerriamabs adieal-astigtedur t her
conpri sdidﬂ%-\;ehe step of heating said circuit board to a tenperature and for
a time Sufticient to activate said adhesive. 18. The nethod of claim 15
wherein applying an activatable material includes wusing surface nount
techni ques. 19. The nethod of. claim 18 wherein positiqQning clips includes
usi ng a pi cl’and The ‘&E@Oﬁﬁﬁﬁﬁ%m@mheli'ﬁ%m%st‘%@eéfepd?fgieﬁﬁ“l@%E‘F‘éﬁ“n

posi ti QL g tjcﬂlfe}a'aﬁg YA For SAGHE bdtBciRnitb UE M did did adhesive.

18. The method of claim 15 wherein applying an activatable material includes

using surface mount techmques.

19.  The method of claim 18 wherein positioning clips includes using a pick and

place machine.

20. The method of claim 19 wherein positioning clips includes securing a plurality

of clips to a tape.

21. The method of claim 20 wherein positioning clips includes removing said
clips from said tape and positioning aid clips on said circuit board using a pick and place

machine.

22. A method comprising:
securing one of two opposed faces of each of a pair of C-shaped clips at
spaced locations on a first side of a circuit board;
securing a resilient member to the other opposed face of each of said clips

over a processor; and

resiliently clamping said processor on said first side of said circuit board using

said member and said clips.

23.  The method of claim 22 including biasing said member against said processor.



of clips to a tape. 21. The nethod of claim 20 wherein positioning clips

i ncludes renoving said clips fromsaid tape and positioning aid cliqf EP
said circuit board using a pick and place nmachine. 22. A nethod 1"0"MAY 2004
conprising: securing one of two opposed.faces of each of a pair of C shaped
clips at spaced locations on a first side of a circuit board; securing a
resilient menber to the other opposed face of each of said clips over a

processor; and resiliently clanmping said prqocessor on said first. side of

sai d circui t2%oarthampthgd of slan A irdvding securngyaldeasy tireoglipsip saifduH Sificor
claim J i | as] -sal I -satf processor. | 0 MAY 2004
8 24. %ﬁéﬁ egééiHgﬁ%&a%%&’%rﬁi#ﬁq&%aﬁ%ﬁ&%%toi%%?;fs%?bégi% [east three clips to
said first side of the circuit board and securing said nenber to each of

said clips. 25. The nmethod of claim22 including secur%gglsaid clips to
sai d circui t2%oarthe methag o clagn 29 drcpiiag frepang s1d chis oPal PR EAEf ¢l ai m

25 i ncl ugi .$1.Qnl said clips on said circuit board and then

acti vat#ﬂfén%acﬁgﬁfﬁ%ftegﬁtg%l' 27. The method of claim 22 including rel easably
securing said nenber to said clips. 28. The nmethod of claim22 including
hooki ng said nenmber on_said clips.usipng an.  opening i.n said nmenber. 29. The
met hod of cl% m 2bhs methgdohglanp ﬁﬂ‘?ﬁﬁ“cg%ﬁ BOSRATRS Saéfﬂdépsc%wq @Vé‘ﬂtg’d’ar ortion

of saidg ltlilé?lsactivating said material.

27. The method of claim 22 including releasably securing said member to said

clips.

28. The method of claim 22 including hooking said member on said clips using an

opening in said member.

29.  The method of claim 22 including hooking said member on a cantilevered

portion of said clips.



