WO 03/ 037720 PCT/ US02/ 34744 NMETHOD AND APPARATUS FOR SEALI NG COVER TAPE TO
CARRI ER TAPE RELATED APPLI CATION This application clains the benefit of

U. S. Proving amab72épplication No. 5 60/340,978, filed Cct dwarusd0/3472001.
BACKGROUND OF THE I NVENTION This invention relates to a nmethod and
apparatus for sealing cover tape to carrier tape and, nore particul arly,
to a seal i ng nmechani smthatMEr}g QR ATHR APRARAT SpFQ?sure to IOseal t he cgver
tape to the carrier tape. 10 SUMVARY OF THE | NVENTI ON The i nvention

provi des a seal i ng necREALING GRVER Todihd€) €ARRIER TAHKiat or that noves

t he nechani smtoward an adhesively backed cover tape and a carrier tape. If
the adhesive is heat sensiti VRELANEDSABPLICATHEEONani sm applies heat to the
cover tape to transformthe adhesive into a nolten state. The sealing

mechani sm appl T3 aBpIREHUA SladRs B HekH oF€RY.Ireviaasl &%ﬂmaﬁéﬁﬂ‘é: the cover
tape against the carrier tape, thereby bonding the eat sensitive or

pressure @E%b'é’%l&fjaﬁtﬁwr%b byeen the carrier tape and cover tape. A
er”br

bi asing ne I’ases e maézanl'sm away fromthe cover and carrier tapes.

The actuator is actuable r [ e of the biasing
menber and to initiate C%Meépiﬂ @]Qﬁ%ﬁchani sm and the cover

tape. Wien the actuator is 20 di sengaged, the biasing nenber noves, the
seal i ng mechaniThiminNgaiion redates tee mefhed andinparatigHpEFeABRgCRY P HRONC CRTBRAW NGS

tape and, more particularly, to a sealing mechanism that applies heat and/or pressure to

seal the cover tape to the carrier tape.

10 SUMMARY OF THE INVENTION

The invention provides a sealing mechanism that is connected to an actuator that
moves the mechanism toward an adhesively backed cover tape and a carrier tape. If the
adhesive is heat sensitive, the sealing mechanism applies heat to the cover tape to
transform the adhesive into a molten state. The sealing mechanism applies pressure

15 through sealing wheels to press the cover tape against the carrier tape, thereby bonding the
heat sensitive or pressure sensitive adhesive between the carrier tape and cover tape. A
biasing member biases the mechanism away from the cover and carrier tapes. The
actuator is actuable to overcome the biasing force of the biasing member and to initiate
contact between the sealing mechanism and the cover tape. When the actuator is

20 disengaged, the biasing member moves the sealing mechanism away from the cover tape.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is an exploded perspective view of a sealing mechanism embodying the
invention.
Fig. 2 is a section view of the sealing mechanism of Fig. 1.

25 Fig. 3 is a section view taken along line 3-3 in Fig. 2.



Fig. 1 is an exploded perspective view of a sealing nechani sm enbodying the
i nvention. Fig. 2 is a section view of the sealing nechanismof Fig. 1. 25
Fig. 3 iswa®astizon view taken along line 3-3 in Fig. 2. \MOTO&003%7420

PCT/ US02/ 34744 -2 Fig. 4 is a sectionoiew of an alternative construction
of the sealing nmechanism Fig. 5is a section viewtaken along line 5-5in
Fig. 4. Fig. 6Figsdas sewtipnniow efiancitertative eensirefianeafiibmsastingmerhagisn. and an
alternative construction of an actuator assenbly. 5 Fig. 7 is a section

vi ew t aken al oRig. b ig@settidn viewHaken Aong RETASLIEBIgDESCRI PTI ON OF THE | NVENTI ON
Fig. 1 illustrates a sealing nmechanism 10 that includes a truck 14 and a

shoe 18. The Efugks aléechaﬁlvwcsfthé Alin@ HbchBadm 0ePRNdiaRg ah alem@Bse 26 tO
which front and rear wheels 30, 34 are rotatably nounted. The wheels 30,

34 are geg rsﬁhét}’o s&%gsacﬁﬂ@og%gst gyl ncl ude 10 side edges or flanges 38. The

truck 14 al'So Tne a cavil bore 42 into which a heating el enent 46

may ge |nserte1g. }'he shoe 18 |n | udes @ cw i} gavity 50 and front and
rear°rails 54, 18874} bifgUPR VIbRkgHeleRgEne (v eh Hi&%Per ence to Figs. 1-3, the

truck 14 is inserted into the central 50 and the front wheel 30 of
the truck 14 extends tBESAJRERDENINP] WMENTEONt he shoe 18 15
bet ween the front and rear rails 54 58 The rear wheel 34 of the truck 14
trails behind Figel i]ﬂws&atesmsbzﬂu@&nenhambm 19rtbat idGuddserirtdie 4t and@lkshod 1&nd shoe
18 are assenbl ed. \When

The truck 14 includes front and rear depending tabs 22, 26 to which front and rear wheels

CaV|t
e v

30, 34 are rotatably mounted. The wheels 30, 34 are generally spool-shaped and include

10 side edges or flanges 38. The truck 14 also includes a cavity or bore 42 into which a
heating element 46 may be inserted. The shoe 18 includes a central cavity 50 and front
and rear rails 54, 58 along its bottom edge.

With reference to Figs. 1-3, the truck 14 is inserted into the central cavity 50, and

the front wheel 30 of the truck 14 extends through an opening in the middle of the shoe 18

15 between the front and rear rails 54, 58. The rear wheel 34 of the truck 14 trails behind the
rear rails 58 of the shoe 18 when the truck 14 and shoe 18 are assembled. When
assembled, the flanges 38 of the truck’s wheels 30, 34 are generally aligned or coplanar
with the rails 54, 58 of the shoe 18, although the rails 54 are slightly wider than the flanges
38 of the truck’s wheels 30, 34.

20 As seen in Figs. 1 and 3, the truck 14 and shoe 18 each include a pair of holes 62,
66, respectively. Pins 70 extend through the matching sets of holes 62, 66 to couple the
truck 14 and shoe 18 together. The holes 62 in the truck 14 snugly receive the pins 70,
while the holes 66 in the shoe 18 are oversized or of larger diameter than the pins 70 so
that there is play between the shoe 18 and the pins 70. This play permits the shoe 18 to

25 float up and down with respect to the truck 14.



assenbl ed, the flanges 38 of the truck's wheels 30, 34 are generally
aligned or coplanar wth the rails 54, 58 of the shoe 18, although the
rails 54 woeosalsight |y wi der than the flanges 38 of the trraaki®26kael s 30,
34. 20 As seen in Figs 1 and 3, the truck 14 and shoe 18 each include a
pair of holes 62, respectively. Pins 70 _extend through the matching
sets of holes EQHNEHDﬂEg%adﬁﬂé Wﬁ@“uﬂﬁﬁﬁﬁd$ﬁ7ﬁﬁﬂngﬁdgiEﬁhﬁdﬁéﬁH@rThqhe
holes 62 in the truck 14 snugly receive the pins 70, while the holes 66 in
t he shoe ad@uaiowbrocket 34 zegenerallyT-slmpedn dossrsetiaon astsgen ithidigp3,riad Tclwdes at hat
there is play between the shoe 18 and the pins 70. This play permts the
shoe 18 tbaseZ8 ahld @atosd{banB2l Tmsnded fastelicds 6 etted dthidigshtholsskn itk bad€793f 037720
PCT/ US02/ 34744 -3 Turning to Figs. 2 and 3, an actuator bracket 74 is

mount ed t @etRRIA{F YEtkdid74 maeare ﬁ]?édd@& #ifto ﬁfr@eﬁi‘é@lhol%él 90 %sé&@“@rl@llﬁ thetophaped in

cross-section as seen in Fig. 3, and includes a base 78 and a cross-bar
82. ghreagldnfgﬁheners 86 extend through holes in the base 78 of the
rac

act uat or et ' 74 and are threaded |nto threaded hol es 90 (see Fig. 1) in
the top of 5t truc The cro t he a.tuator 74 is
recei ved wit hi ﬂhecrgé%ﬁ?rﬁ%f f%‘f wgreﬁeé%qﬁiaw @magﬁ?neraﬁ 8(515?3%. ng
menber, such as the |IIustrated conpreSS|on spring 98, supports the

sl'i di ng néidiegimeshagism P4 ane & biasingf membedsushradithe ifRstraterbooranreystadssiPBNE spri ng
98 lifts the actuator bracket 74, truck 14, and shoe 18 upwardly, as wl|
be 10 di s%mappbrisrthmtcﬁng:imtedlhdnishei)@vﬁn iil'mmdsﬂéaﬂédlg)nﬂiztiﬂmaﬂie&m@éesisﬁn
interconnected with a support structure 102, for exanple in a verti cal
track 104g9mgtdRaifts the actitoPBrabldt 74 @uckl 140bidshoe 18 upwardly, as will be
10 discussed in more detail below. The sliding mechanism 94 is interconnected with a
- support structure 102, for example in a vertical track 104 or the like, to permit the sliding
mechanism 94 to slide vertically, but to prevent the sliding mechanism 94 from moving
left or right in Fig. 3.
A pivot pin 106 pivotally interconnects the cross-bar 82 to the sliding mechanism
15 94, and the actuator bracket 74 is free to pivot about the pivot pin 106 as permitted by the
clearance between the ends of the cross-bar 82 and the inside of the C-shaped sliding
mechanism 94. However, the cross-bar 82 of the actuator bracket 74 is captured within
the C-shaped sliding mechanism 94 such that the actuator bracket 74 may not move left or
right as seen in Fig. 3.
20 The support structure 102 extends over the sliding mechanism 94 and the sealing
mechanism 10, and supports an actuator 110. The actuator 110 may include, for example,
a pneumatic cylinder. The actuator 110 includes a linearly extendable and retractable arm
or piston 114 having a ball-and-socket type end 118. The ball-and-socket end 118 abuts

the top of the base 78 of the actuator bracket 74. The actuator 110 is selectively actuable

25 to push down on the actuator bracket 74 and deflect the biasing member 98 to its deflected



mechanism 94 to slide vertically, but to prevent the sliding nmechani sm 94
fromnoving left or right in Fig. 3. A pivot pin 106 pivotally

I nt er conna@i @/BhR0cr oss-bar 82 to the sliding nmechani sm Pe1950289m4t he
actuator bracket 74 is free to pi vot algput the pivot pin 106 as permtted
by the clearance between the ends of the cross-bar 82 and the I nsi de of

the C shapeditign dlfh‘t”d?anr?é'érﬁ&ﬁkeé #1418 peripdhe agtpatorckiddte agply syoh dewnyyard
actuator bracket 74 is captured within the C shaped sliding nmechani sm 94
such t hat foréretodiot acivasor tmaclclt &4, 4én mwtheraotuatopbeacketf 14 pivots onghe pisist mwrdA6 i n
Fig. 3. 20 The support structure 102 extends over the sliding nmechani sm 94

and the sgglindighted®ithanb®m2bGn Fagd).supports an actuator 110. The actuat or
110 may include, for exanple, a pneumatic cylinder. The actuator 110

includes a |inggn r)éfe?é{c%'w@gsez a3 ftﬁ& §AGha eenalish 19'is ﬁ’éeﬁtté’@ealgtéo@v' ng a
bal | - and- socket type end 11 The bal I -and-socket end 118 abuts the top of

t he Rase 0 r
act ugbl e %18 ? £6 &Ut%e E3(fh@%ea§a§‘lﬁ A%Pr %h#&fg({ %1% ? ?éﬁi&?ﬁaﬁgl asi ng
menber 98 to ts def | ect 03/ 03 720 PCT/ | 347 -4 COI’ldlt n. The
bal | - and- SUCKLEOTEImERSS R (R ST o AR 2 14050 S Ao d
force to the actuator bracket 74, even as the act uat or bracket 74 pivots on
the pi vot bgiwaenibe flapges §34diThetcempaitmenis i arelaziapted tereptainypartyyl 42 whieler ence
to Figs. 2 and 3, the sealing nechanism 10 is used to seal a cover 5 tape
126 to a may be.cbr txapepld,3Nicrophecessars, icompti@p ehip3 Gircwit boadds ogiadeothennges 134
and serially spaced conpartments 138 that extend along a |ongitudinal axis
140 and aglgctHeslior nf¥dBShical components. The cover tape 126 is laid over the carrier tape 130
10 and includes lines or strips of adhesive running along the longitudinal extent of the cover
tape 126 and extending along the flanges 134 of the carrier tape 130. The adhesive may be
pressure-sensitive adhesive, which requires only pressure to activate it, or heat-sensitive
adhesive, which requires heat and pressure to activate it. The rails 54, 58 of the shoe 18
and the flanges 38 of the truck wheels 30, 34 are aligned or coplanar with the lines of
15 adhesive. The carrier tape 130 is supported at its flanges 134 by guide rails 146 under the
sealing mechanism 10.
In operation, if the adhesive is the heat sensitive type, the heating element 46 is
energized to generate heat and warm up the truck 14 and shoe 18. Both the truck 14 and
the shoe 18 are preferably constructed of thermally conductive material and become hot
20 enough to activate the adhesive. In its at-rest condition (i.e., when the actuator 110 is
retracted), the spring 98 lifts the truck 14 and shoe 18 up off the carrier tape 130 and cover
tape 126. The tape 126, 130 is pulled under the sealing mechanism 10 at a selected rate by
a motor or other prime mover.

Once the tape 126, 130 is in motion, the actuator 110 extends the actuator arm 114,

25 which applies a downward force to the actuator bracket 74 through the ball-and-socket end



between the flanges 134. The conpartnents 138 are adapted to contain parts
142, which nay be, for exanple, mcroprocessors, conputer chips, circuit
boards, owoamsysozhher el ectrical or nechani cal conponent s.pClitesoeovaEs t ape
126 is laid over the carrier tape 130 %0 and includes lines or strips of

adhesi ve |.ng al ong the | ongitudjnal .extent of fhe gover tape 126 and
ext endi nglig}?gh&gfﬂge? ﬁ‘ﬁﬁﬁ@é‘wf%ﬂa‘%ﬁd}t“hg@% Peghanispy 4.7 .Seﬁﬁgrﬁ Pe may
be pressure-sensitive adhesive, which requires only pressure to activate
it, or hed® tosdidsidomparardipekich deflegts artvompissesdbe baig Hhdngewensnte speh
activate it. The rails 54, 58 of the shoe 18 and the flanges 38 of the

truck wheédwenBilrd nddvearent af ihgredingmechpiandl, thietflangds3 8 ofiths trock Whesddd®si ve.
The carrier tape 130 is supported at its flanges 134 by guide rails 146

under t he34 seakdidtheRePa s 260nd carrP s tflafpes 134 dohmstlb gaide ailssid6he heat
sensitive type, the heating element 46 is energized to generate heat and

the t inkd M6 : 18
\g?repglrjgbl yeco_w;L rﬁé}%e‘%ﬁg?ﬁ?ﬁeg{%slsg%%%%%ﬁnﬁ/e na%gvrlt!%gﬁe 3(?1 ?g%?:grgrg’ ho'iir (230
At R B P S
up off the carrier tape 13Q,and cover tape 126. The tape 126, /130 is
pul | ed undh®e 18he s Aoating Witk Fespedd ie the taick 44 dup kxthe pipsatleandyoversizediolss or

ot her prinme nover. Once the tape 126, 130 is in notion, the actuator 110
ext ends t 6@inatbe slateot 8. armrdfbrs, the ltoevitd is frea pptidesp andidawmayvet ahp bueps m t he
actuator bracket 74 through the ball-and-socket end WO 03/ 037720

PCT/ US02/ thé tader tafe 128and 1datrfer ¢apesISs, &e ad eidurtidkortinocispliesAsubstantiil g

mechani sm 94, and seal i ng nechani sm

10 constant downward force on the truck 14. Additionally, the ball-and-socket end 118 of the
actuator arm 114 and the pivot pin 106 connection permit the actuator 110 to apply a
substantially constant downward force on the truck 14, even as the truck 14 pivots as it
encounters bumps in the cover tape 126 and carrier tape 130. The ball-and-socket end 118
and pivot pin 106 therefore permit the cover tape 126 to be in substantially uninterrupted

15 and continuous contact with the rails 54, 58 and wheels 30, 34.

The tape 126, 130 moves in a downstream direction 150 (Fig. 2). As the tape 126,

130 passes under the sealing mechanism 10, the lines of adhesive are warmed by the front
rails 54 of the heating shoe 18. The front truck wheels 30 are also heated by conduction
and convection and apply additional heat to the lines of adhesive, which activates the lines

20 of adhesive. Then the tape 126, 130 is pulled under the front wheel 30, and the front
wheel flanges 38 apply pressure to the adhesive and sandwich the cover tape 126 and
carrier tape flanges 134 together against the guide rails 146. Once the molten adhesive
cools and cures, the bond is complete.

The rear rails 58 of the shoe 18 and the rear wheel 34 of the truck 14 are provided

25 as back up in the event the bond is not completed by the front wheel 30. The rear rails 58



10 to slide downwardly, which deflects or conpresses the spring 98. In
response to such downward novenent of the sealing nechanism 10, the

fl anges 3Waoof3/mBtmotruck wheel s 30, 34 sandwi ch the cover RGapesor2é4and
carrier tape flanges 134 against the gugiLde rails 146. 5 Also, the front and
rear rails_54, 58 cone into _c¢contact with the cover tape 12 t her ef ore,

6
bringi ng pHiée shesel 8 nlyheat shichpctinaes by efhgsiiseandige ro whest 1omPdesbove, t he

shoe 18 is free floating with respect to the truck 14 due to the pins 70
and over spressunotodbe adigsivie to hempleteethd Bondrhadditionadlyt Héhstaper m&hinge thravght o
ride up and down over any bunps in the cover tape 126 and carrier tape
130, evenwaRkhtthetapetl 2611G0 idADviagps p@serad dows darihg aliry tHdactstaant] 1dasvnwar d
force on the truck 14. Additionally, the ball-and-socket end 118 of the

actuat or afifbibd AvReH pbigitdthy Sfriddl 98 tb A MRS 14 Rd BRYMgtoft the taRt gt or 110
to apply a substantially constant downward force on the truck 14, even as

th K y , h
carrder t i TutBIGRES pkiipn SRS RHEREL or P RGy 1wk pe OISO BRRERTEE o
it th t 126 t i tantial | i,nt d 1 d
Cont 1 nuoudaredistfirenads b7 WlLERSHIR or pbet® hEmesfd S aiPne 126
130 noves in a downstreamdirection 150 (Fig. 2). As the tape 126, 130
passes unplietongaé expasriendn tiectvant efnalpa sheloming theregmay beinspippless kongiired by
the front rails 54 of the heating shoe 18. The front truck wheels 30 are

al so heat mgdhélengthnofitepd 16, 13hdndeo theeseblingmecitinappl O Wohen theonadhiredat to t he
| i nes of adhesive, which activates the |ines 20 of adhesive. Then the tape

126, 130 igidpdbw&dd updad tHehealidganbchahial 1030 praxbell ddven dgaaizt thewhirel26f | anges

38 apply pressure to the adhesive and sandw ch the cover tape 126 and

co 1 TAE L g 5¢rhaailes aifak i BUdpILeihs aidinedie o
bonds.

If the adhesive is activated by pressure only, then the heating element 46 need not
be activated. The illustrated sealing mechanism 10 may therefore be used for sealing both
heat sensitive adhesive and pressure sensitive adhesive, and the sealing shoe 18 would not

15 have to be switched out for a different sealing shoe when the adhesive is changed.

It should be noted that the sealing mechanism 10 may be adapted for use on all
standard tapes 126, 130. There are several different widths of cover and carrier tapes 126,
130 in industry (e.g. 8 mm, 12 mm, and 16 mm) and the truck 14 and shoe 18 may be
configured with wheels 30, 34 and rails 54, 58 of varying widths and spacings to ensure

20 proper sealing.

Figs. 4 and 5 illustrated an alternative construction of the sealing assembly. Where
elements are similar to those described above, the same reference numerals are used. In
this construction, the truck and shoe are integrally formed with each other as a single part

150. To facilitate bumps in the cover and carrier tapes 126, 130 in this construction, the

25 support rails 54, 58 are positioned a fixed distance D from the cover tape 126. The



The rear rails 58 of the shoe 18 and the rear wheel 34 of the truck 14 are
provided 25 as back up in the event the bond is not conpleted by the front
wheel 30.whhe/wean rails 58 WD 03/ 037720 PCT/ US02/ 34744 -KETofSoeher43hoe 18
apply heat which activates the adhesive, and the rear wheel 34 applies

pressure to the_adhesive to, conpl et he_bond. Additionally, .if e taper
machi ne t ABHEHD sﬂﬁvléﬁ)etaﬁgmab@ %3&5@@@#@%\1@@@ B8 edur i ng a
run, the actuator arm 114 is retracted, which pernmits the spring 98 to
lift the integd tigkishoe tHbe 18 off the tape 126, 5 130. This prevents

prol onged exposure of high heat to the tape 126, 130, and reduces the

| i kel i hood t haFigsheambV dtustratp @n hRGnwtivd acheetdr, asyemitly 164 f@tusewithske bealidgnaged
by such prolonged exposure. In the event of such a shut-down, there may be

i nconpl et geBIRRKNMN Y0 ihidtrhide id B3 Oft WillRR absRecialedOhit) fitoulch RobRIaktraed,
mechani sm 10. When the machine is again powered up and the sealing

rechani SmylQedifho i &R uBRNAF LN 8BS o HOukA0vin] BE alor 21 | S

58 o e rear eel conplét’e any such 1 nconp

bonds. If the sj,ve is, .activated,b ressure onl en.the heating

ol oot pSHERR TRgaltgelc R T ey BaS 7 AR Ehelt-Geile 164 FRiREEP S S0 may
therefore be used for sealing both heat sensitive adhesive and pressure
sensi t i veStapiee §oie, 15§mpetable Badprvaid anda ravgrsgaliicatieipt Themgotpalded iso be
switched out for a different sealing shoe when the adhesive is changed. It
shoul d bemeonted td hatodified wesadn offhersagipartissmrtbte HRywhieh antdiptesd dependuge on al |
standard tapes 126, 130. There are several different w dths of cover and
carrier tp@€sn 188, Opdbly iftetddRtsdtéd/witR it mStof M3 k2nrsdterdficloléanimendeg t he

truck 14 and shoe 18 nmay be
10 166. A wheel or roller 170 is rotatably mounted within the base portion 78 of the actuator
bracket 74, and is in abutting relationship with the cam member 166.

The downward pressure applied to the carrier tape 130 and cover tape 126 through
the wheels 30, 34 is a function of the direction and degree to which the motor 158 rotates
the cam 166. The magnitude of downward pressure may therefore be closely controlled by

15 a central processing unit in communication with the motor 158. As with the above-
described embodiments, the actuator 158 may selectively remove the downward force, at
which time the spring 98 lifts the truck/shoe member 150 off the tape 126, 130.

Although previously described constructions of the invention are described as

including first and second sealing wheels 30, 34, a single sealing wheel or more than two
20 sealing wheels can be utilized and still achieve the desired sealing effect and still be within

the spirit and scope of the invention. The sealing wheels 30, 34 can alternatively be

powered rather than passive. Powered sealing wheels would reduce the amount of tension

required on the cover and carrier tapes 126, 130 during the sealing process, and therefore

reduce the chance of the cover and carrier tapes tearing or breaking.



configured wwth wheels 30, 34 and rails 54, 58 of varying w dths and
spacings to ensure 20 proper sealing. Figs. 4 and 5 illustrated an

al ternati w® @masizoucti on of the sealing assenbly. Wiere al@anmesws4zane
simlar to those described above, the ganme reference nunerals are used. In
this constructign, gg truck and shoe are integrally forned wth each other

as a single paS{ldingtg es;TeKI4s, 0F bladlescan bg wplzedinhlace ol sy sealing whssls 39, 3tapes

126, 130 in this construction, the 25 support rails 54, 58 are positioned a
fixed di sdesagbeddnithoiustiated ownsiructigns. The sliding shgwsoa/ubdhy aEURET fUISE 28K 744
-7 distance D should be a mnimum of 0.0005 inches to ensure proper

functi onal4 irygembralliyehe sanieegisitiont bathie/iBind@tcisality WheelH3@13d, butithdyusséulat e an
alternative actuator assenbly 154 for use with the sealing nechanism 10

L1 1 ustrat gt rofaedI B slilling shbés Wil sPEe SR HRCHB 0B theldddtn tapd 1 70GRaINRE

illustrated, 5 the sealing mechanism 10 illustrated in Figs. 4 and 5 may
al soczbe u i . tuat ly 154 illustrated in Figs. 6 and 7.
Thi ssact u%ﬁ%?wé%%erﬁngﬁf}&%gﬁuﬁqtﬁgég% servo or stepper notor 158 operable
ina forward and a reverse direction. The nptar 158 is .nmpunted to a.

o 11 ed ver s, SitegeliTHdo SrisalieE Lo A Saies Sarien ond il e S Eneh i ng
portion 162, Operably interconnected with the notor 158 is an _eccentric or
cam nenbeftdigongef thalgyeaten. oforexpmple hepbpipes edteatedyipes et be 8HliZadttRi n t he
base portion 78 of the actuator bracket 74, and is in abutting

r el at i onséirget hedt o & predetermmedirsa atdimd tihscatiogmwimeld 30 36 sThese hegdlpiped ot 0 t he
carrier tape 130 and cover tape 126 through the wheels 30, 34 is a

function @ires Well piokRietenbiigtalivdt (EBE 86vdr SapahiZeho thse TR Ahedi®8 tHeRloalte's
10 become molten and the sealing wheel provides sufficient pressure to the cover and carrier
tape 126, 130 to achieve the same heat-sealing results as the previous constructions.
Although a single sealing mechanism 10 is illustrated and described above, it
should be appreciated that multiple sealing mechanisms 10 may be used in series if
necessary. Also, multiple rows of cover and carrier tapes 126, 130 can run side by side
15 with one another and, therefore, multiple sealing mechanisms 10 may be positioned side
by side to seal the side by side rows of cover and carrier tapes 126, 130. Each of the side
by side sealing mechanisms 10 may be connected to individual actuators 110 or all of the
side by side sealing mechanisms 10 may be connected to a single actuator 110.
Although the illustrated embodiment shows the sealing mechanism 10 above the
20 cover and carrier tapes 126, 130, it should be appreciated that the sealing mechanism 10
can be positioned below the cover and carrier tapes 126, 130 to seal the cover and carrier
tapes 126, 130 from below. In such an embodiment, the front and rear rails 54, 58, and
flanges 38 of the sealing wheels 30, 34 would contact or be positioned a distance below

the carrier tape 130.



the cam 166. The nmagni tude of downward pressure may therefore be closely
controlled by 15 a central processing unit in comunication with the notor
158. As wwhostodzeabove descri bed enbodi nents, the act uat orPCIE&SERY744

sel ectively renove the downward force, gt which time the spring 98 lifts
t he truck/shoe_nenber 150 off the tape 126, 130, Aléhough previoa |y
descri bed constpeerpedizests dopgihed\nbays @K iHpgratedsiathg, Bgurss ate prgsgate gyfi r st
and second sealing wheels 30, 34, a single sealing wheel or nore than two
20 seal i nyawiof exanmannlyeandtard notdutendad astai lirhitaiioniupen theeondents aubpringipleng
effect and still be within the spirit and scope of the invention. The
seal i ng Wbethk $re3ent iddentian. Astsach)at wilkbeyappeeciqraliey etk iaainpesrdinaprskild asthee.
Power ed seal i ng wheel s woul d reduce the amount of tension required on the

cover and,gad: vefiodsH88geh 2P thele?n &g AROhbR QoSG AHASRRSemeHdrd heref ore
reduce the chance of the cover and carrier tapes tearing of breaking. WO

03/ 037720 : 4744 . - i di_ng: ' | -
i | zea e NaRan ERiiag o S cRBi RO GEo 3 e AR 38 Bfin in
iIIustratg% con%#ru?tions. The sliding shoes woul d be mounted to the truck
14 in genBePPsided&lailfe positions as the illustrated sealing wheel's 30,

34, but they would not rotate. The sliding shoes would slide over the top
of the cover tape 126 to seal the 5 cover and carrier tapes 126, 130
together. Alternatives to the heating el enent 46 can al so be used and stil
be within the spirit and scope of the invention. For exanple heat pipes or
heated wires can be utilized to direct heat to a predeterm ned area around
the sealing wheels 30, 34. These heat pipes or wres will provide enough
heat to the cover tape 126 to cause the adhesive thereon to



10 becone nolten and the sealing wheel provides sufficient pressure to the
cover and carrier tape 126, 130 to achieve the sane heat-sealing results
as the prevm@mus7ronstructions. Although a single sealing roactsniBsa 10 is
illustrated and described above, it shgjld be appreciated that nultiple
seal ing nechanisns 10 may be used in series if necessary. Also, nultiple
rows of cover and carrier tapes 126, C12dMSin run si de by side 15 with one
anot her and, therefore, multiple sealing nmechanisns 10 may be positioned
side by side th sealntpparsiuséorizyalgigtmveiage ®f cacierdapeaatdeashoné ef the apes 126,
130. Each of the side by side sealing nmechanisns 10 nay be connected to

i ndi vi duajap@gidieir@értagelifaviig athksioé dispesed Shedleon) hedatlter 3§l Hanthgnsihatitysms 10
may be connected to a single actuator 110. Although the illustrated

enbodi nen 5&1@]%?]@196 i : : ier

t apes _12_6(1,Sf S%ggl\,i\?ﬁabg%ou e ng%%{iée}gllg%%l%&% ﬁg)?l\éﬁh‘ﬁelﬁgeag%?onfgﬁﬁe%gr}?gfnﬂldg can
be pgm ti onéaddfpbel W th%a%0é$r .@rr#{ calgrltgr c’ga{gesn 3526, 130 to seal the cover
and tarri®f ﬁﬁ 708 PSS TS F O D&Y B 84 enbodi nent, the front

and rear rails 54, 58, and flanges 38 of the sealing wheels. 30, 34 would
contact or be pehactEymgs langhudnglly exisaripg raif pesitioed il Floge prlatipa o thgo

03/ 037720 PCT/ US02/ 34744 -9 The enbodi nents descri bed above and

i |1 ustratedei fape hed dispescd onarselemnfdbesariely bgacedmgmpdrtiosidsipl e only and are
not intended as a limtation upon the concepts and principles of the
present i nvent i pRkssufS-asploing mdmbwr ldbwhsirappofihe adieahdliy comactheith thg coveli nary
skill in the art that various changes in the elenents and their

confi guragabg’rhnand arrangenment are 5 possible without departing fromthe
spirit and scope of the present invention as set forth in

10 an actuator selectively applying pressure through the pressure-applying member to
the adhesive such that the adhesive bonds the cover and carrier tapes together on the side

of the compartments.

2. The apparatus of claim 1, wherein the adhesive is heat sensitive type
15 adhesive, said apparatus further comprising a heating element providing heat to the
heating shoe such that the temperature-sensitive adhesive is heated by the rail before the

actuator applies pressure to the adhesive through the pressure-applying member.

3. The apparatus as claimed in claim 2, wherein the rail contacts the cover

20 tape.



t he appended clains. WO 03/037720 PCT/ US02/ 34744 -10 CLAIMS 1. An
apparatus for sealing cover tape to carrier tape, at |east one of the cover
t ape and waresidr72b ape havi ng adhesi ve di sposed thereon, tPETESIRBENM4t ape
having a plurality of serially spacedjgonpartnents extending along a

| ongi tudi nal axis of the carrier tape and 5 sized for containing parts
therein, the apparafheaprssaEps &5 Jymed in plaan Rawherginghe WtP%P%FXt@‘E% endi ng
rail positioned in close relation to the cover tape and di sposed on a side
of the serdildb h¥irs pergtidineiip axtending s3il of the sumuthe-shppfupihayinebidinegg a sboombt r eam
of the rail and in contact with the cover tape; and 10 an actuator

sel ect i veloygmpithaliysktqidegsiatl@obifioaetdin cldze rglbissiortte aprl yipegnddishesedton t he
adhesi ve such that the adhesive bonds the cover and carrier tapes together

on the sigeq, egité 88e QPfHé%Eltiﬂﬁnstgﬁca 5 oggﬁgcgifb@g%&iﬁﬂﬁa st Bhgitidaliyvher ei n the

adhesive 1s at sensitive typ sai d apparatus further
conpti si ng .a feat ing.el enen rovidin t i h t hat
Che Penpersipul el YpieflRE i BLRSh R R Rey ot e 151 B PR Rep L
actuat or appl.ies pressure to the adhesjive.through the pressure-applying
menber . 33dbppige asd&aﬁéfwstﬁagecepmﬁanﬁ? Hhgiein the SCUIARE FrAvEReRPLPT PRSI GCt s
the cover 20 tape. WO 03/037720 PCT/ US02/ 34744

through the pressure-applying member to the adhesive that has been heated by the second

rail such that the adhesive bonds the cover and carrier tapes together on the opposite side

of the serially spaced compartments from the first rail.

10
5. The apparatus as claimed in claim 4, wherein the first and second
longitudinally extending rails contact the cover tape.
6. The apparatus as claimed in claim 1, wherein the pressure-applying
15 member includes a wheel having at least one flange operable to contact the cover tape, the

flange of the wheel and the longitudinally extending rail of the shoe being substantially

co-planar.



-11 4. The apparatus as clainmed in claim2, wherein the |longitudinally
extending rail is a first longitudinally extending rail of the shoe, the
shoe f urtWwerosimzizadi ng a second |ongitudinally extendi ng r@E/lSopOEI48i oned
in close relation to the cover tape anghdi sposed on an opposite side of
the serially spaced_conpartnents fromthe first |[ongitudinal]y 5 extending
rail, wherein 5he hgﬁ? ?P@af@l%ﬁ%ﬂﬁmk?fi&wg@& 1h§f§FretlbthF|11‘§1% wady pxtendiag cph
that the adhesive is heated by the second rail, and wherein the actuator
sel ect i vetajl iapgirstdengitndswmlly extending uajhof the shoee thewphee dpfiey instpdimgdsacond t he
adhesive that has been heated by the second rail such that the adhesive
bonds t helongitedinalhdextaidingerailipppontdaedlberrelation tocthe ppwsitdpe adid digsposdd dohe
serially spaced conpartnents fromthe first rail. 10 5. The apparatus as

cl ai ed |y Ghais dide WhTRRaMbabid &imRthcieca] hd Rginuliaiably. ext endi ng

rails conta cover tape. The apparatus as clained in claiml,

one. 11 angausRuiL Rl ErERRKl L Be bro BRI UG, Fo RS IR IRl 80

one fl ange oper é 1o contac ange o eel and
the |l ongitudinally extending rail. of the shoe hei ubstantjally ..
co-pl anar s B RssSonstlmen Aulspsrially ab plarion e 8 BaRudtub et deing eq | »
"claim1, wherein the |longitudinally extending rail is a first
| ongi t udi el 4nd thesespad ngertadinally extensinged, resprstizplye further incl uding a
second longitudinally extending rail positioned in close relation to the
cover tape and di sposed on
8. The apparatus as claimed in claim 1, wherein the longitudinally extending
10 rail is a first longitudinally extending rail of the heating shoe, the heating shoe further
including a second longitudinally extending rail, a third longitudinally extending rail, and
a fourth longitudinally extending rail, the second rail being positioned in close relation to
the cover tape and disposed on an opposite side of the serially spaced compartments from
the first rail, the third rail being positioned downstream of the first rail and substantially
15 co-planar therewith, the fourth rail being positioned downstream of the second rail and
substantially co-planar therewith, and wherein the pressure-applying member includes a
first rotatable wheel disposed between the first and third rails and between the second and
fourth rails, and a second rotatable wheel downstream of the third and fourth rails and in

contact with the cover tape, and wherein the actuator selectively applies pressure through

20 the second wheel to the adhesive that has been heated by the third and fourth rails.

9. The apparatus as claimed in claim 1, wherein the shoe includes a cavity
defined therein, the apparatus further comprising a truck interconnected to the shoe within
the cavity, the truck including the pressure-applying member.

25



an opposite side of the serially spaced conpartnents fromthe first
longitudinally 5 extending rail, and wherein the pressure-applying nmenber

i ncl udes womMs@at72having a first flange and a second fl angeTgusseBemsi al |y
co-planar with the first |ongitudinallyszextending rail and the second

| ongi tudinally extending rail, respectively. 8. The apparatus as clainmed in
claim1, whereilf t hdbesRpaeiys phelpieddn clydnyheren tp%prfgzsquge-apﬁylpgtmem or

| ongi tudinally extending rail of the heating shoe, the heating shoe further
i ncl udi ng izchedes ervcheebragateblyimmainted tesitedrigkng rail, a third | ongitudinally
extending rail, and a fourth longitudinally extending rail, the second
rail being positioned in close relation to the cover tape and di sposed on
an opposite side of the serially spaced conpartnents from the first rail

the third rail jhei ngHRAS)HAHAE 86 IHRNEISHICBAMPOFhdrbR the pRbsuiébpplHRg member
substantially 15 co-planar therewith, the fourth rail being positioned

downst ream of , t h cond, r.ai. .ally co-planar therewith, and
wher €I n tﬁ%c(flbdreégglﬁrSg-oglﬁg‘lﬂgghgabﬁgg%eer?wﬁ%é%ﬂ%‘gg a first rotatable wheel

di sposed between the first and third rails and between the second and
fourth rails, and a second rotatable wheel downstreamof the third and
fourth rails and in_contact with the cover tape, and wherein the actuator
sel ectively appPi es Theappuptas eneloimad in2impPewheeis ibe tadencludes Hdeaghonssi ve
that has been heated by the third and fourth rails. 9. The apparatus as

cl ai ned i bord themethtoughh endivherehneths koo includesce deast @mapeurecidignetedith ked ei n,
the apparatus further conprising a truck interconnected to the shoe within
the cavit yord iR Eb&@ﬁlsifﬁﬁh&@gﬁ@ﬂﬁmg apfiresfiglefifinRhidi bage sRmimdosely AbinWald

03/ 037720 PCI/ US02/ 34744 -1
10 aperture to allow the truck to move vertically with respect to the shoe.
13.  The apparatus as claimed in claim 9, further comprising a heating element

at least partially received within the truck and actuable to heat up the truck and shoe.

15 14.  The apparatus as claimed in claim 9, wherein the actuator is interconnected
to the truck.
15.  The apparatus as claimed in claim 1, wherein the actuator selectively

moves the shoe and pressure-applying member toward and away from the cover tape.
20
16.  The apparatus as claimed in claim 1, wherein the pressure-applying
member includes at least one of a rotatable wheel rollable over the cover tape, and a skid

slidable over the cover tape.



10. The apparatus as clainmed in claim9 wherein the pressure-applying
menber i ncludes a wheel rotatably nounted to the truck. 11. The apparatus
as cl ai reda 0s/03tmdm 9 wherein the pressure-applyi ng nenberrCTausoasiddes at

| east one skid slidable over the coverjfjape. 12. The apparatus as clai ned
in claim9 wherein the truck includes at | east one . bore therethr% gh, and
wherei n the shéé i nénppearais fohest sghag o fapedo sprighBgesgt {ssisenedt Wor e,
the apparatus further conprising a pin snugly fit in said bore and | oosely
fit in sakaver ldpeaypdchmicetape havihgveniesattresssksitive adhesive disppssall thereow. tthe r espect
to the shoe. 13. The apparatus as clained in claim9, further conprising a
heating ekg#@entape Bivihgapturglety off sdrlaylyrspaeid\compuitinbite ekteadingutingand act uabl e
to heat up the truck and shoe. 15 14. The apparatus as clained in claim?9,

wherein t 'f@lgfrﬁ&iﬂglt ﬁ(‘is\,\i)]ﬁhé BABECAPOSEE §bd foPcéﬂiﬁnfnrg'-ffakts thePein, HAE afiRAOAL US as

clainmed in alm1l, erein the actuator selectively noves the shoe and
presgure- z&glgl%iing menber toward and away fromthe cover tape. 20 16. The
apparat us P8 med in claim 1, wherein the pressure-appl ying nenber

includes at | east one of a.rotatable wheel rol| able.over the cover.tape,
and a skid slidabl é%S%té}g %hﬂs%%rfj’%ﬁm& %é&%%@%&?’%&)&ﬁ A8 PAL - 14
17. An apparatus for heat sealing cover tape to carrier tape, at |east one
of the cdhesofidigpesadrid close relation taples ¢nver tage tehgsb etadhesivensi ti ve adhesi ve
di sposed t hereon, the

a pressure-applying member interconnected to the heating shoe; and

an actuator selectively applying pressure through the pressure-applying

10 member to the adhesive that has been heated by the heating shoe such that the adhesive

bonds the cover and carrier tapes together.

18.  The apparatus as claimed in claim 17, further comprising a support
structure, a sliding mechanism slidably connected to the support structure, and an actuator
15 bracket connected to the sliding mechanism, the actuator bracket being interconnected
with and between the heating shoe and the actuator, the actuator being operable to
facilitate movement of the actuator bracket and the sliding mechanism toward and away

from the cover tape.

20 | 19.  The apparatus as claimed in claim 18, wherein the sliding mechanism
includes a generally C-shaped slot and the actuator bracket includes a cross-bar, the cross-
bar being receivable within the C-shaped slot and connectable to the sliding mechanism by
a pin such that the actuator bracket can pivot about the pin with respect to the sliding
mechanism.

25



carrier tape having a plurality of serially spaced conpartnents extendi ng
along a longitudinal axis of the carrier tape and sized for containing
parts thews 03/03the apparatus 5 conprising: a heating shoedmwsopesiing t he
adhesi ve, the heating shoe having a portion thereof disposed in close
relation to the cover tape to heat the adhesive; a pressure-applying nmenber
i nt er connect ed20.0 t Abe hpparitngastaimeddndlaim 1§cfutheoeoresising 3 Yiasing AHIOEr ng
pressure through the pressure-applying 10 nenber to the adhesive that has
been heat péesitiyndieteatthagidhomeshmizn hat the keppadiesictnes todasihe shdéingover and
carrier tapes together. 18. The apparatus as clained in claim17, further

conpri si Neheah SHBPIRE actBitbHETMNR, théhSdtindishee, ARE ARIPredtusldppahy mepibeect ed to
t he support structure, and an actuator 15 bracket connected to the sliding

mechani s h C g | i . t he
et ng. SRAE Se B0 Rk kB S B L BERABSEL e YA BERERR, e
novenent of the actuator hracket and the slidi chani sm t owar d d away
fromet he BW@W ove efgﬁlnﬁﬁ%%ab'ﬁ&?ia getyatog B%cﬁ%tdﬁ'eﬁle?ﬁ%g O?L’Efnd&ﬂ%r ein
t he sliding mechanism includes a generally C shaped slot and the actuator
bracket i pessstegpplviessenbartowaddheeeysstappar bei ng receivable within the
C-shaped sl ot and connectable to the sliding nmechanismby a pin such that
t he actuator bracket can pivot about the pin with respect to the sliding
mechani sm 25 WO 03/ 037720 PCT/ US02/ 34744
21.  The apparatus as claimed in claim 17, further comprising an actuator

bracket interconnected with and between the heating shoe and the actuator, the actuator
10 including a motor and an eccentric cam member rotatably interconnected to and driveable

by the motor, the actuator bracket including a roller rotatably connected thereto, the

eccentric cam member being engageable with the roller of the actuator bracket and

operable to rotate the roller upon rotation of the eccentric cam member.

15 22.  The apparatus as claimed in claim 17, wherein the pressure-applying
member includes a wheel rotatable with respect to the heating shoe and rollable over the

cover tape.

23.  The apparatus as claimed in claim 17, wherein the pressure-applying

20 member includes a skid slidable over the cover tape.



-15 20. The apparatus as clained in claim18, further conprising a biasing
menber positioned between the sliding nechani smand the support structure
to bias tWe® ®li3di2zag nechanism the actuator bracket, the Hogatdongsmhoe, and
the pressure-applying nmenber away fraqpgthe cover tape, the actuator being
operable to overcone the bias of the biasing 5 nenber aqd rmvetlge sl i ding
mechani sm t heZ24ct udt'Bethpd gEheat sealing cAreialfgo SABIET 1apRPLlpAst one of the cover
pressure-applyi ng menber toward the cover tape. 21. The apparatus as

cl ai med i tapeland martig; tapeheting a tomperatsiersgnsitivaadhesive disppseddhereon, thiesadeect ed
wi th and between the heating shoe and the actuator, the actuator 10

i ncl udi ngtape KBYIAE adNdakty FeEtlly spacaiapniparhentsreateatimiglajorigt lengioriiedt ed t o
and driveable by the notor, the actuator bracket including a roller

rotatably ,g B?ﬁfetcgﬂ%e%*ﬂ&fe%esiz%@?or BEREARS oA HRahethed Bein eabl e

with the roller o e actuator bracket and operable to rotate the roller

i f th C LG, .22 . i
i oPaim 17, wer i B Rapp L EFARIRRE o bty B ARAAE PatieRtned = M0

rotatable with respect to the heating shoe and rollable over the cover
tape. 23. inrfleseiglatipniq e eveli@psed in claim 17, wherein the
pressure-applying 20 nenber includes a skid slidable over the cover tape.
WO 03/ 037720 PCT/ USadyapainghe cavgr e apd thstaqoier $peiiéens sgtids Mgmbester t ape to
carrier tape, at |least one of the cover tape and carrier tape having a

t enper at uffigst pesitionh batevead theiunide Membasad at esteqrortidgthef tharail; er
heating the adhesive in the first position with the rail;

10 advancing the cover tape and carrier tape along the guide member to a
second position between a pressure-applying member and the guide member, the pressure-
applying member being downstream of the rail and having at least a portion inline with the
longitudinally extending rail of the heating shoe; and

bonding the cover tape and carrier tape together with the adhesive by
15 pressing the cover tape and carrier tape together between the guide member and the

pressure-applying member in the second position.

25.  The method as claimed in claim 24, further comprising providing a truck
interconnectable to the heating shoe within a cavity defined in the heating shoe, and

20 mounting the pressure-applying member to the truck.



tape having a plurality of serially spaced conpartnents extending along a

| ongitudinal axis of the carrier tape and sized for containing parts

t herei n, wWaoeo3mettzod conprising: 5 providing a heating shoedransong4za4

| ongi tudinally extending rail positiongg in close relation to the cover

t ape; advanci ng the cover tape and the carrier tape al.ong a,(?ui de nenber to
a first posit?on bEhewsthodips cliimedim@sesd, dnthes COMBHENE RIYATIRE §RHIY he
rail; heating the adhesive in the first position with the rail; 10

advanci ngeletmentcalenst papalaredeivet witkin theprackafoqmeyvite beaj theetontbaivaek.tthe a
second position between a pressure-applying nenber and the gui de nenber,
the pressHefmgaR, ﬁh@&eﬂﬁﬁ%ﬁfdhﬁﬁb@@teﬂ@ﬁ@ﬁil Bsing operhble to eorlduatittahavi ng at

| east a portion inline with the longitudinally extending rail of the
heating SE&%t}fgﬂ% DR IS R He HARR: BRMCAAD theAdediRg, t oget her with the
adhesi ve by ressing the cover tape and carrier tape together between
the gui de nenber and the pressure-applying nenber in the second position.
25. The nmethod as clainmed in claim24, further conprising providing a truck
i nterconnectable to_the heating.shoe within a cavity .defined.in the heating
shoe, and 20 ndnt i Age LIS a8 E‘ggb‘g‘fi‘?l%W%&Pm%ﬁs?ﬁgrqvﬂﬁgﬁgnm

03/ 037720 PCT/ US02/ 34744 -17 26. The nethod as clainmed in claim?25,
further coctpatbssaestivelywipgiably ta ahplytoresguredhiongh thepressugsappyang mEMp§r oecei ved
within the truck to provide heat thereto, the truck, the heating shoe, and
t he | ongi thedidnadivethendigndempeatal by theirsipsueh el theeadhesivobohdstthdheater and

carrier tapes together and biasing the shoe and truck away from the cover tape in the event

10 that the actuator experiences a loss of power.

28.  The method as claimed in claim 24, wherein bonding includes providing an
actuator, interconnecting the actuator to the pressure-applying member, and applying

pressure to the adhesive through the pressure-applying member with the actuator.

15
29.  The method as claimed in claim 28, wherein the pressure-applying member
includes a wheel and wherein bonding includes rolling the wheel over the cover tape.
30.  The method as claimed in claim 24, further comprising advancing the cover
20 tape and carrier tape along the guide member to a third position between the guide

member and at least a portion of a second longitudinally extending rail of the heating shoe,
the second rail being positioned in close relation to the cover tape; and heating the

adhesive in the third position with the second rail.



t heret hrough and transfer heat fromthe heating elenent to the adhesive. 5
27. The nmethod as clained in claim?25, further conprising providing an

act uat or v@ ®aBiReel y operable to apply pressure through trET/US02/34744
pressure-applying menber to the adhesjge that has been heated by the rai
such that the adhesive bonds the cover .and carrier tapes, together and

bi asi ng the shdk andbe metedanslrmedin claim 30 Faiher spwprising gdvangigithe aQyef hat

t he actuator experiences a | oss of power. 28. The nethod as clainmed in

cl ai m 24, taphendecarribotapé algng thel guddesmemberitd iafouriinposiitan zatwesn ¢ saecer¢onnect i ng
the actuator to the pressure-applying nmenber, and applying pressure to the

adhesi ve pﬂ&smbpfl?@gmm hed aRpuydogemBEDRk seéonld préseucipphting meibe?9. The
met hod as clainmed 1n claim28, wherein the pressure-applying nenber

i ncl udes f.; i 1 j r i; YAV t he
ﬁeﬁﬁ‘g g&;mrﬁf%n"mﬁ@ éé&og@’lthl! 4 Ha_@ﬁ’l%lé? fastr A driiQPiHeRD rphBe wigvide

cover tape. e method as clainmed in'claim24, further conprising
advanci ng_t he

i qver .. t e-%gg-c 1. a - i r&a;@aﬁ.r to a
thir posf‘étcf)%%foﬂlgﬁl\}\geuelaﬁ%f %ngrbdllu e11 Ogélﬁﬁ)%ra tl}égg%gt ]‘lr?cg%se%&gg %lgrctg ?egn of g second
| ongi tudi nally extending rail of thg heat i r;g hoe, he %ﬁ ond.rail being
posi t i onefPITIF @poogether Bteen the speomd Prspatre RN REM A ﬁeg‘h‘ge adhesi ve
inthe third position with the second rail. W 03/037720 PCT/ US02/ 34744
-18 31. Thember.hod as clainmed in claim30, further conprising advancing the
cover tape and carrier tape along the guide nenber to a fourth position
bet ween a second

32.  The method as claimed in claim 24, wherein heating the adhesive includes
10 resting the heating shoe on the cover tape such that the weight of the heating shoe is

transferred to the cover tape through the rail.

33.  The method as claimed in claim 24, further comprising biasing the heating
shoe and the pressure-applying member away from the cover tape in the event that the

15 actuator experiences a loss of power.



pressure-appl yi ng nenber and the gui de nenber, the second pressure-applying
menber being downstream of the second rail and having at |east a portion

t her eof iwaose3wizoh the 5 second | ongitudinally extendi ng rGa/tsoeB4tsne

heati ng shoe; and pressing the cover tape and carrier tape together

bet ween the second pressure-applying nmenber. and the guide nenber. 32. The
net hod as cl ai Ad iﬁ@hﬁ%@&@eﬁ%ﬂ?ﬂ%ﬁlﬁmﬁﬁﬁmﬁg t he adhesive includes 10
resting the heating shoe on the cover tape such that the weight of the
heating shoe is trahedtogshde havinge cediyemndifupeandiseenngiailne thabottomgf thehe
method as clained in claim?24, further conprising biasing the heating shoe
and the ph&siagkBoe@ ot sygposerkiass ey cdvitgm t he cover tape in the event that
the 15 actuator experiences a |oss of power. WO 03/037720 PCT/ US02/ 34744

-19 34. A heat seal | jgcRRGMANILS ¥h RN kG first Qaetdd Sibaard@plylgg a cavity
and first and second rgi s at the bottomg% the heati n% shoe and on

opposite sides of .the. Lt Vo a Lo it Nl he cavity and having first
and econHjeB’r%glésslﬂthél-egvﬁ%latyle%%’pe@%mfﬂn%glrlgﬁs%%hpfr%g’vvith the respective first

and second rails; a heating el enent ating the shoe and truck; an
i nt er connect i ng ass@fBMPS ?@?@é‘ﬁ?{&t&r}gﬁ&lqe&é‘dgﬂﬁga and truck, but

permtting vertical novenment of the truck with respect to the shoe within a
limted range of netimercongegting assembly interconnecting the shoe and truck, but

permitting vertical movement of the truck with respect to the shoe within a limited range
of motion; and

10 an actuator interconnected with the truck and operable to move the truck
within the range of motion and to move the shoe and truck vertically when the truck

reaches the end of the limited range of motion.

35.  The mechanism as claimed in claim 34, wherein the pressure applying
15 members include first and second flanges of a spool-shaped wheel rotatably mounted to
the truck.

36.  The mechanism as claimed in claim 34, wherein the pressure applying
members include first and second skids fixed with respect to the truck.
20
37.  The mechanism as claimed in claim 34, wherein the interconnecting
assembly includes a bore defined through the truck, at least one aperture defined in the
heating shoe and aligned with the bore, and a pin snugly fit in the bore and loosely fit in
the at least one aperture.

25



10 an actuator interconnected with the truck and operable to nove the truck
within the range of notion and to nove the shoe and truck vertically when
the truckwamasties the end of the imted range of noti on.PCABUSITHRET44
mechani smas clainmed in claim34, whergj.n the pressure applying 15 nenbers
include first and second fl anges of a _spool-shaped wheel rotatably unt ed
to the truck.386. Themsehanisa ayslaged|inrlstn 3paw ?rﬁmﬁh%mecbﬁﬁ’éﬁ%isr?dﬁﬁgg
pressure applying nenbers include first and second skids fixed with
respect tio sehlght corck tap2@o 8i2.cafffes tapecwhernebrtha beatingisheelreasis anlthé railson thkher ei n
the interconnecting assenbly includes a bore defined through the truck, at
| east OneccﬁfléﬁfaFa,r&ddﬁfeirﬂﬁﬂlei detiast appeatpréguiiio ehedudenlapgiiecughi thé t he bore,
and a pin snugly fit in the bore and loosely fit in the at |east one
aperture. ééume@ﬁﬁggﬁ?&&e%ﬂ &Qaé%mgpress@e B%he JQRr HRENGOLSMNBSaifs, & med
in clai m%4, wherein"the mechanismi s adapted to seal the cover tape to
the carrier tape, wherein the heating shoe rests on the rails on the cover
tape, and wherein the actuator applies pressure to the cover tape through
the pressure-applying nmenber but does not apply pressure to the cover tape
through the rails. ,



