-1 - 2170469 "TAPE STRUCTURE FOR CARRYI NG ELECTRI CAL
COVPONENTS The present invention relates to a tape 5 structure adapted
to carry electrical conponents, such as resistors, capacitors and

transi stors, each having termnal legs, and to a base tape for use in such
a-st\u€ture. 10 It is known LolprOV|de an assenbly line, in
whi ch el ectrical conponents, such as resistors, capacitors and dt 4ﬁ§r

ané\ dif sposed in a |ine, spaced apart by predetern1ned pitch, car by
aTELp structure. 15 As shown in Figure 1, the tape structure 20 conpri ses
. tape 50 ang i' ag ) aoe 50 _has oerforatlons
rmed al ong the=csn ] : ’ PON
perforations are used in cooperatlon mnth a dr|ve systen1for QU|d|ng and
advancing the tape structure. Each conponent 10 conprises a body portion.
30 and terminal legs (two in this exanple) 40a and 40b extend from the body
portion 30. The 25 cdhpommusrnu)Iﬂt&nﬂppnrredahpsthe taaapet ruct ure
such that term na a S b O and are
held in plage by %ﬁgﬁg gglv?%$€g¥) ﬁ9|éfé?gﬁaggﬁegﬁﬁﬁé?%iégﬁPmabase
tape and owver thesSughsas rﬂﬁaﬁqqnseun&na&ét@a@easd transdsaopisi,c®ach

corrugations 70a ﬁQQQﬁggt%?ﬁﬂﬂyfn¥¥§§‘tiﬁatﬁeea“@§$@ kb Q°¥%&Sukﬂﬁgn

termnal |egs 40a an Base tape 50 conprise anp e
relatively strongSHR8 EhSEFYSIM®. such as craft paper, whereas adhesive
tape 60 conprises, for

10 It is known to provide an assembly line, in
e which electrical components, such as resistors,

capacitors and transistors are disposed in a line,
spaced apart by predetermined pitch, and carried by a
tape structure. .

15

As shown in Figure 1, the tape structure 20

comprises a base tape 50 and an adhesive tape 60.
The base tape 50 has perforations 80 formed along the
centre thereof with a predetermined pitch. The

20 perforations are used in cooperation with a drive
system for guiding and advancing the tape
structure. Each component 10 comprises a body

Ui portion 30 and terminal legs (two in this example) ;

40a and 40b extend from the body portion 30.  The (.

25 '~ components 10 are supported by the tape structure
such that terminal legs 40a and 40b are transverse
the base tape 50 and are held in place by the
adhesive tape 60 which is along the length of the
base tape and over the legs. When the adhesive tape

30 is applied, corrugations 70a and 70b are formed in
the tape where it covers the terminal legs 40a and
40b.

Base tape 50 comprises, for example, a
35 relatively strong and thick paper, such as craft
- paper, whereas adhesive tape 60 comprises, for



- 2 - exanple, a thernoplastic with a coating of a thernoplastic adhesive
on ‘one si de. One exanpl e of the above-described tape structure is
disclosed in U S. Patent No. 4,453,633. 5 The tape structure as desg
__above is,set in"an autonatic insertion machine (not shown), which cluts
ape. structure into segnents AO. - As shown-iR kigure 2, each segne
hel d between a pallet 10 12 and a pair of pressure arns 1lla and 11b,
and is'carried to a severing station where the termnal legs are cut to
igparate eacg gonpogent fromthe tape structure. The separat ed conponent
Is carrie y a (n t r S . af
I nserted into, for %gﬁﬁﬁiﬁ’ ﬁ §QPWQ£IQSQi%t§ g ?ngkthﬁg 3§ n- order for
exanpl e to reduce mmheageplaetmpdaﬂhgs1ugheguoaetaééeeo m@pebexampd et fn

hal f. the 20 . “‘diﬂ 3593 §§§Er§9@9 QQgeaQ@rhE%uE%rHb”%hskﬁ%%e@aﬁnbe

shortened so as to ex ross the base tape The wi dth
of the base tape shHuSd Bétﬂntnﬂarnéd %He 633we so that the. tape structure
cgn be Ioadegslnto the automatic insertion nmachine mnthout 25 any
adapt ati on thereof. When a_tape structure with a e heS|ve t gpe
and full length terninal IegghPstﬁBst §HE§"5§ 8?59F8§§d%e§ 6 VePéfeﬁfﬁp

fhgzlgr 139, each segfRngnAGueamabecsensertionghaichinet (rort_showsdl,| shith and
bet ween cuts the tgsgag§?ugghpep§§§%u segileRtsiAd. andﬂ§t§ﬂ34h
. in Figure 2, each segment AO is held between a pallet
10 12 and a pair of pressure arms 11a and 11b, and is
s s . - carried to a severing station where the terminal legs
are cut to separate each component from the tape
structure. The separated component 10 is carried by
a holder (not shown) and its terminal legs are
15 inserted into, for example, holes in a printed
circuit board.

In order for example to reduce wastage the
width of adhesive tape 60_may be less than half the
20 width of the base tape 50, and the terminal legs may
be shortened so as to extend only half-way across the
base tape. The width of the base tape should be
: maintained the same so that the tape structure can be
o : loaded into the automatic insertion machine without
25 any adaptation thereof. When a tape structure with
a full size adhesive tape and full length terminal
legs is used, such as disclosed in U.S. Patent
No. 4,243,139, each segment A0 can be secured tightly
between the pallet 12 and the arms 11a and 11),
30 because both pressure arms 1l1a and 11b fit between
successive corrugations. - However, when the tape
. structure shown in Figures 1 and 2 is used, only the
pressure arm 11b is held between corrugations 70a and
70b.  The other pressure arm 1la is placed on a
35 plain area of base tape 50. Accordingly, segment A0
can pivot, as indicated by an arrow X, about a point



successi ve corrugaiions. - However, when the tape structure shown in
Figures 1 and 2 is used, only the pressure arm 11lb is held between

~corrugations

area of
ted by
ularly

70a and 70b. ' The ot her pressure armlla is placed on a 35
base tape 50. Accordi ngl g, _segnent - AO can pivot’, as,
an arrow X, about a point - 3 - under the end of arm 11b,

while the tape is conveyed t-o or is:at the severing station.

he term r\ﬁiaéfg@léreneeasreémwmbfi bhi‘tieﬁim&ﬂlyl ﬁh(i'lépltﬁ%e‘iapbhe hol der
y pick up the se ara

$rocton a8 ¢ BT s AE UBE PuBeing ehEEAERa | nif t he printed

rmna

.CirCUIt boanxhékxnrmingltbeghearevsaVemadthhnéelthprsegmentlﬁs a tape
structure coqyiiS%gg?afhe g h?ﬁaef ?tbﬁgﬂng tthgpgepéyhggda w dt h whi ch

I S appr oxi mat e

ase attachnment tape

ext endifhg al m@]ﬂmmlen‘bevl'ahf £hei tRaminsidiens @éﬁélb’&%eﬁap@d $hed base
tape and sal dc&a aﬁgﬂenﬁaﬁnot bbapioeetm? bAsdedelogatbekne0 as to support -

term nal |egs
attachnment t
said termnal

elect |ca 0 gents ween said base tape and said
?FE#e% rBB ng? orrugations in said attachment tape where -
legs are located; and protuberances fornmed 20 fromthe

base tape provided on a,5850R8ngkE- 8hd1AleARiSnPRARLARE prd¥ 1SS

10

15

a tape structure comprising a base tape; an
attachment tape having a width which is approximately
half the width of Said'base tape, said attachment

Ao
:
et

tape extending along and over a first half-side of ' i;).

said base tape, said base tape and said attachment
tape being bonded together so as to support terminal

‘legs of electrical components between said base tape

20
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and said attachment tape thereby defining
corrugations'in said attachment tape where said
terminal legs are located; and protuberances formed
from the base tape'provided on a second half-side of
said base tape. ' '



4 |n the acconpanying drawings: Figure 1 is a fragnentary plan view of
tape-structure according to the prior art; Figure 2 is a perspectiveAi
shomnng ab manner in which a cut-out segnent of the prior art
Qvguctuge i.s carried; Figure 3 is a fragnentary plan view of a tapel
structure according to a first enbodi ment of 4 ke present invention;
Figure 4 is a perspective view showi ng a manner in which a cut-out segnent
of the tape structure of the first enbodinment is carried; Figure 5is a
cross-sectional view taken along a line V-V shown in Figure 3; 15

Figure 6 is a fragnentary phgnthie€¥ceb S .according to a
second enbodi ment of the present |nvenm?3 Qﬁﬁg H?§G§H?§ a cross-sectional

_V|em1taken along a Iine Vil FbguTghdwdsia ErgamsnﬁarZOPIan view of a Figure

8 is a fragmentar Ytﬂbans!tﬁd’tﬁi'eaaEéBQd&thUQbU'tﬁeaﬁi*QbQ“ agel;o a third
enbodi nent of the present Exgntlog ure IS .a cC S- segthnal Vi ew
taken along a line | X-1X sh6WBYUrR |§3r gerggectlve view's oMlp&r@ 10 is a
fragmentary Pl an vmawnef ant whe cht aueultr-euaceergdeﬂg bf theoptriibreaipedi ment
of the present inv ntlon gure } L3 ichoss sectlonal vi ew taken al ong a
line Xl-XI shown i gﬁFEu ure 1is carrie

Figure 3 is a fragmentary plan view of a
tape structure according to a first embodiment of the
present invention; | .
10 ' "~ Figure 4 is a persPectlve view showing a
AN : manner in which a cut-out segment of the tape
Y structure of the first embodiment is carried;
Figure 5 is a cross-sectional view taken
along a line V-V shown in Figure 3; |

15 : - Figure 6 is a fragmentary plan view of a
tape structure according to a second embodiment of
the present invention; ) _

Figure 7 is a cross-sectional view taken
along a line VII-VII shown in Figure 6;

20 : Figure 8 is a ftagmentary plan view of a
‘tape structure according to a third embodiment of the
present invention; _ _ o

Figure 9 is a cross-sectional view taken
(L -along a line IX-IX shown in Figure 8;

25 . - Figure 10 is a fragmentary plan view of a
tape structure according to a fourth embodiment of
the present invention; _

Figure 11 is a cross- sect10na1 view taken
along a line XI-XI shown in Figure 10;

30 - . . Figure 12 is a fragmentary plan view of a
_ tape structure according to a fifth embodiment of the
P . _ present invention; and

. Figure 13 is a cross- sectlonal view taken
_ ~along a line XIII-XIII shown in Figure 12.
35



.as to support 20

30 . Figure 12 is a fragnentary pl an view of a tape structure
taccording'to a fifth enbodi ment of the present invention; and Figure 13 is

a crogs-sectional view taken along a line XI11-XI1II shown in Fi gure 12. 35
- B igure 3 illustrates a tape structure 2 according to a first |, i
erfbqdiqent of the present invention. " The ¢ ape structure, 2 of the present 77

on is for supporting electronic or-electrical 5 conmponents 1,

As resistors, capaC|tors and transistors which are aligned with a :
pr edet er ni ned pItCh Each conponent | is defined by -a body portion 3 and
usually two term nal |egs 4a and 4b xtend| from.bod ortion It is
possible to 10 suppor tF 1&HFSo et Wé%ufrﬁﬁ&?t PGEHF G e ni nal | egs

or only one ternaczlordimg Tuve at fiastt remltadmerhowf adm)rpzmmt base tape 5 Y

d ttach 6 .h
A a0 oo inVRREIYn, o A el f¥cne 7 % S G E © M
ext ends paral | el inyeatdon dm&mwmg ederatron ief dJasee'letcﬂm&l as
shown in- F|Sgure %ompolﬁ%?ﬁ qﬁ?s%fq‘b(%é%l vteogsapec ﬁ,ﬁgq&o,{l/%qutoget her so

ween tapes S a

speci fically, t hér@m@m whighe amsaopdrltwdowwe a fredavermined such
that termnal |eggetp,and mypw,{a{{ W qrgqu,cecp d ath;'a)5 and are

held in place b adh SIV lied alon ase ta
P y port usua %y two- te 1na1 egs 4a and 4b
extend:ng from body portion 3. It is possible to
10 support_COMponents that have more than two terminal

legs or only one terminal leg.

'The'tapecstructure shown comprises a base
tape 5 and an attachment tape or an adhesive tape
1S 6. Adhesive tape 6 has a width Q which is less than
N  half the width P of base tape 5, and it extends
parallel to and along the upper half portion of base
tape 5, as shown in Figure 3. 'Base tape 5 and |
 adhesive tape 6 are bonded together so as to support
20 coiiponents 1 between tapes 5 and 6. More
| specifically, the'components 1 are Supported by the
tape structure such that terminal legs 4a and 4b
" extend half-way across base tape 5 and are held in
place by adhesive tape 6 applied along the base tape _';N)'
- 25 and over the terminal legs 4a and 4bccorrugations 7a '
' and 7b in the adhesive tape being formed where the
tape covers legs 4a and 4b.

. The base tape 5 has perforations 8 formed
30 along the centre thereof with a predetermined pitch
 between them. "The'perforations”are used for guiding

and advancing thc tape structure. The base tape 5 s

comprises, for example, a relatively strong and thick |

paper, such as a craft paper, whereas adhesive tape 6
35 compr1ses, for example, a thermoplastic with a

coating of a thermoplastic adhesive on one side. In



25 and over the termnal Iegs 4a and 4b corrugations 7a and 7b in t
adhesi ve tape being forned where the tape covers |l egs 4a and 4b. The b#s
tape S has perforations 8 formed 30 al ong the centre thereof with fa
ﬁvedeterntned pitch between them The perforations are used for gU|-'ng
and advanci ng the tape structure. The base g ape 5 conprises, for exanpt€,
a relatively strong and thick paper, such as a craft paper, mhereas
adhesive tape 6 35 conprises, for exanple, a thernDpIastic with a
coating of a thernoplastic adhesive on one side. - 6 - this case,

Ay other aui tabl o tPYa. EARES ThE, BEpRng ofe thd! &"?ort%%% YoBor or
adhesi ve tape 6. performed bynthegappliketson ofth@aﬂapesﬂmanouéeGOne by

th k I f t.
22Xo?d|ﬁg tgorﬂen??923332%r§Qé§qslg nQXeEH%l%pQEhP?%'%%eQ f%rb%ggb“Qﬁ%Q?”

prot uber ances 90a &n@roferi adhesive ﬁn@eléuer s the: bondingnafe thepe 5,

as vi ewed 'nsF'gurQwS tﬁi@@ E%hn%eahbﬂ%eﬂ Wahly @thBTPRnoWHE manhe?!, ot
corrugations 7a an bera ces 90 and 90b of the

first enbodi nent h5§aHP§Sntg§pﬁgFléBPléGHFEQHr énbon dngaf8s®tror ned by

15 enbossi ng. The tape structure as descrlbed above |s set in an
automatic insertion nachlneégnot tgh g ts %8 ruct re to
segnents. AO.  As shown in éEﬁ s&B ﬁéld BECeen
a pallet 12 5 is further formed wlth protuberances 90a and 90b in

10 the lower half portion of base tape 5, as viewed in

Figure 3, each being aligned with a respective one of
the corrugations 7a and 7b.  Each of the . |
protuberances 90a and 90b of the first embodiment has
.~ a semi-spher1cal conf:gurat1on, and may be formed by
15  embossing.

The tape structure as described above is set
in an automatic insertion machine (not shown), which
_ cuts the tape structure to segments. A0, As shown in
- 20 Figure 4, each segmént A0 is held between a pallet 12
and a pair of pressure arms 1lla and 11b, and is
carried to a severing station where the terminal legs
are cut to separate the component from the tape
W - structure. The separated component 10 is carried by
- 25 .a holder (not shown) and is inserted into a printed
| circuit board. According to the first embodiment,
arm 11a fits in between protuberances 90a and 90b, as
shown in Figure 5, and, at the same time, arm 11b
fits in between the associated corrugations 7a and
30 7b.  Accordingly, segment A0 will not be pivoted
o while the tape structure is conveyed to or is at the
o - severing station. '

¢ - Figures 6 and 7 illustrate a tape structure
35 according to a second embodiment of the present
invention. In this embodiment, instead of



¢nd a palr of pressure arns 1la and 11b, and is carried to a severing

p -

-Stati ere the termnal legs are cut to separate the conponent fromthe
tap \Cct ure. The separated conponent 10 is carried by 25 a holder’
(‘n¢ 1) and is inserted into a printed circuit board. ~ According to
the ¥t .embodi nent, arm 1la fits in betwegn.protuberances 90a and 90b, as
show~Tn Figure 5, and, at the sanme tine, arm1llb fits in between the

associ at ed corrugations 7a and 30 7b. Accordingly, segmént AO will
not be pivoted while the tape structure is conveyed to or is at the

severing station.p s e_struct
aC\(;OI’:ZII gg to 1’1 SGC&?%?’?OE&%%J%:‘Aﬂﬁ 969 8?#6&55“?%% 853| and,92b
enbodi ment, i nst &k¢ dormed,;in the dnweer Qbalénuom)bonpoﬁtblbeéaaspé g2a and

92b are fornedllaﬁduglghuﬂliﬁgg SP'ddPPugd ¢ p ong the lines of
corrugations 7a and /b res ect|v§g Eﬂ pro? %grgnéeiQZa and 92b of the
5 second enbdfiSRSf Yor me @MQ?WWS@t&%& #dn92b stfipthef "U'-

fee onch ot hor, o ["ﬁ e 0T el by (PP DashCeapd 87 %"
shown in Figure 7 %P@r}% &3 aa\"rﬁfil fﬁﬁ%t%ﬁe‘@&%@@ttm ure according
to a th rd enbgglumdsf thaheremmxe wim 924 rhrtm@z@f@&é "§4dp the
I T e B S R

pr ot uber ances 90 b but edch
a ongues, as shown in Figure 7.

10 .

Figufes 8 and 9 illustrate a tape structure
accord1ng to a third embodiment of the present "/
invention. In this embodiment, the protuberances o
‘942 and 94b are positioned similarly to the

15 protuberances 90a and 90b but each is in the form of-
a ridge aligned with a respective one of the
corrugation5-7a and 7b, and formed by, for exémple.
embossing. - Figure 9 shows the Ppressure arm 11a
fitting between the r1dges 94a and 94b
. 20 -
"Figures 10 and 11 illustrate another
embodiment in which, instead of protuberances 94a and
94b, a single ridged protuberance 96 (formed by, for
example, embossing) is positioned on a line between ’ -.\;)QL
- 25 preferably half-way between, the corrugat1ons 7a and -
--7b, so that a groove llc formed in the face of the
Ppressure-arm lla engages protuberance 96, as shown in
.. Figure 11.

30 + Figures 12 and 13 illustrate a tape
' .structure in which, instead of protuberances 902 and
90b there is an archipelago of small protuberances 98
each with an open centre. The protuberances 98 may
be formed in a regular pattern each with equal
35 distances separating it from its neighbours; they may
- be positioned randomly. When the arm 11a comes down

Lt



@not her enbodi ent in which, instead of protuberances 94a and 94b, a s

a {idge aligned with a respective one of the corrugations 7a and-7b, and

fofmed by, for exanple, enbossing. Figure 9 shows the pressure arm lla

fitting between the ridges 94a and 94b. 20 Figures 10 and 11 illustrate
{

a

rldged'brotuberance 96 (formed by, for exampBes enbossing) is positiofie
a |line between, 25 preferably half-way between, the corrugations Ya
(b, so that a groove Ilc forned in the face of the pressure armlla e
pr ot uberance 96, as shown in Figure 11. 30 . " Figures 12 and 13
lustrate a tape of rughaifel Rovhhsip. plBEhbasaftePng! PRGERACERAeIOFnANd 90D

there.i's an archipelago of smafl p o?u erances 38 eaCh wth an open

centre. The protRPRsaiRgsfsgenaf aemrblaewiih herdgoresspdst senthadn with

equal 35 di st age@s) B&PRa Rt éﬂﬁaﬁé ptotubepfaneeghb8ULRichheur¥Feunae
posi ti oned randon1g& When ﬁ?e arg1 la con%s down . on seggﬁnt AO, _any
prot uber ance 98 pl ReBIMLIZ; ARd ,3RX PRAtEbETaRFe Wi thin ghe| ggoove
depressed, s® thatlb¢n ddashoyneingaBegaret Iderances 98 which surround the
arm 1la and any prottlberance within the groove 5 = 11c, as shown in
Figure 13. Thus as described above, the conponents are attached to one

hal f-side portion of base tBhus5adydeseribedcabene,othedhespopensasearand
protuberances 10 ttf%ﬁb@rPX'Pﬁg ﬁﬁlfb§19§h§5r9§55fﬁfdﬁager&hﬁg 8f phase
tape 5 so as to make an anti-slip surface fo

the attachment of adhesive tape, and protuberances

10 are provided at the other.half-side portion of base
. tape 5 so as to make an anti-slip surface for
— engagement by the pressure arm 1lla.

15
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engagenent by the breSsure armlla.. 15 20 25 30 35 - 9 - CLAI M

1.
tape structure conprising a base 5 tape; an attachnent tape having a
wi dt b ich is approximately half the width of said base tape, said

formed fro

et tape extendi ng along and over $.f|rst hal f -si de of sai d base
taple,’ ¢ai\d base tape and sai.d attachment ta

pe bein
to [LOny support term nal legs of electrical conpﬁ

t ap& a sai d attachment tape thereby defining corrtigati dns*inssatd
att achpenht tape mhere said terminal |egs are located; and protuberan
pe provided on a 15 . second hal f-side of s
A tape structure as clainmed in claim1, wherein said

base tape. 2.

prot uberances are heni-gphericgl_and eac

corrugati on:

base tape,
A tape struct

ect ive
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In clarm1l
attachment tape extending along and over a first

half-side of said base tape, said base tape and said

:attachment tape being bonded together so as to

10

support terminal legs of electrical components

_between said base tape and said attachment tape

15

20
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thereby defining corrugations in said attachment tape
where said terminal legs are located; and _
protuberances formed from the base tape provided on a-
second half-side of said base tape.

2. A tape structure as claimed in claim 1,
wherein said protuberances are hemi-spherical and
each aligned with a respective corrugation.

3. A tape structure as claimed in claim 1,
wherein said protuberances each comprise a cut-out
tongue portion projecting from the base tape, each
portion being aligned with a respective corrugation.

4. A tape structure as claimed in claim 1,
wherein said protuberances are in the form of ridges
disposed transversely of the base tape.

5. - A tape structure as claimed in claim 4,
wherein said ridges are disposed parallel to the
corrugations and either aligned with or between lines
extending from the corrugations.

6. - A tape structure as claimed in claim 1,
wherein said protuberances are in groups of

SO as

ces
aid

sai d

-protubeSancesta@eh @mm@tta;nmenn tnpethﬁ@gﬂgper1®ﬁhpwh4ehtiag fromthe
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wherei n said protuberances are in the formof ridges disposed transverseiy
of t'he base tape. 30 5. A tape structure as clained in

clai m 4, wherein said ridges are disposed paralIe+~%e~%he—c@LLugaLLQns an
~weither aligned with or between |ines ext endj i t he corrugatlons
mher i};{

6. Atape structure as claimed in claim mwﬂ"glﬂ ﬂmjlwll:nces

i n groups of apen-centred protuberances
¢laimed in any bpefdeientrédipBotdbnintasii d attachnent tape Has *an 5
adhesi ve agent dep05|ted thegg%n for the bonding on said base tape. 10
20 25 30 35

H 7. A tape structure as claimed in any
foregoing claim, wherein said attachment tape has an
5 adhesive agent deposited thereon for the bonding on

said base tape.
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