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is directed to a.continuous carrier support for carrying el ectn P&)
rt boar d

mechani cal. conponents for automatic placenent on a printed ci

(PCB) or the |ike. BACKGROUND OF | NVENTI ON Tape and reel . supply of

el ectrical parts for automatic pick-and-place by a nmechanical or pneumatic
device onto a PCB or simlar device is well known in the art. See, for
exanpl e, the description in copending US application, Ser. No. 08/ 084, 579.
In the conventional system a plastic carrier tape with sprocket hol es

al ong one or both edges is enbossed to forma series of pockets into each

of which is placed a separately made el ectrical conponent. The assenbly is

then covered with a plastic strip and reeled up on a reel. During assenbly
of the PCB, the carrier tape is unreeled, the plastic strip renoved, and a
pi ck-and-pl ace head is used to contact and pick a surface nmount technol ogy

(SMT) CONPCONFINUVOUSTARMER FOR BOEETRICGAL Ok MECHANICAL COMPONENPS! i On,
usual 'y under_contrql of a conputer, on one or nore tinned PCB pads. The
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with a plastic strip and reeled up on a reel. During assembly of the PCB, the carrier tape is
unreeled, the plastic strip removed, and a pick-and-place head is used to contact and pick a surface
mount technology (SMT) component out of a carrier pocket and place it in a desired position,
usually under control of a computer, on one or more tinned PCB pads. The latter are usually
provided with solder paste that acts as a temporary adhesive to hold the SMT part onto the PCB
pads during a subsequent solder reflow process which permanently bonds and electrically connects
the part to the PCB circuitry via the pads. This system has been successfully used for many years.
However, there is a continuous trend toward reducing equipment costs and in particular assembly
costs. The conventional embossed carrier tape-assembly process is expensive, and has the further
disadvantage that it is not well suited for a mechanical pick~and-place device which has to penetrate
into the cavity of the pocket in order to grip the component. |

Commonly-owned US patent 4,832,622 describes the manufacture of a continuous strip of
‘header components by continuous extrusion or by semi-continous injection molding. In both cases,
the entire header body of each component is molded of the same plastic material simultaneously
with the plastic material that couples the header bodies together. In the case of the semi-continuous
molding, the coupling for the header bodies is a spine member that is molded simultaneously with
the header bodies and therefore must be of the same material. This scheme which works well
suffers from the disadvantage of limited ability to adjust to different conditions. In particular, the
scheme described in this patent is not doable for component coupling means that is preformed or

constituted of a different material than that of the component body. Moreover, the link between the .



the entire header body of each conponent is nolded of the sane plastic
"material sinultaneously with the plastic material that couples the header
bodi es together. In the case of the sem -continuous nol ding, the coupling
for the header bodies is a spine nenber that is nolded sinultaneously with
t he header bodies and therefore nust be of the same material. This schene
whi ch works well suffers fromthe disadvantage of l[imted ability to adjust
to different conditions. In particular,2the schene described in this patent
i.s not doabl-e for conponent coupling neans that is preforned or constituted
of a different material than that of the conponent body. Mreover, the |ink
bet ween t he 2 conponents and the conponent coupling neans is typically
relatively strong, which requires a special cutter to separate each
conponent j To]W | le e p t : as
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side of each of a series of desire
Another object of the invention is a new method of fabricating a continuous carrier

Z

supporting certain types of electrical parts or mechanical parts, and in particular SMT components.

These and other objects are achieved in accordance with one feature of the invention by

~ molding at least one continuous flexible film strip or filament to a side of each of a series of desired

electrical or mechanical components such that the components are supported by the film strip or
filament. The molded connection between each of the cOmponenfs and its supporting strip or
filament is such that the components are readily separated from its supporting strip or filament in
any one of several ways, such as by pushing, pulling or cutting, without damage to it or its
neighboring components. | |

A preferred embodiment of the invention comprises molding opposite sides of a series of
desired components to continuous flexible film strips such that the components are suspended
between the film strips. The film strips may be provided with sprocket holés or other equivalent
structure for advancing the film strips during the molding process and for reeling up the resultant
assembly onto a reel for sale or distribution to a PCB assembler. The latter places the reel of
molded parts onto a conventional feeding device which can use the same sprocket holes or other
equivalent structure for feeding the resultant carrier to, for example, an automatic pick-and-place
machine. The parts are then separated from the supporting strips, picked up by a conventional pick-
-énd-place device in the machine and placed onto the PCB in the normal manner.

In this process according to the invention, no embossing step of a plastic carrier is required,
no cover strip is needed to keep the parts from falling out of their respective pockets, and no
asserﬁbly of components into the pockets is needed. The result is that the cost of fabricating

packaged parts on a continuous carrier tape for automatic placement on PCBs is greatly reduced. In



el ectrical or nechanical conponents such that the conponents are supported
by the filmstrip or filanent. The nol ded connection between each of the
conmponents and its supporting strip or filament is such that the conponents
are readily separated fromits supporting strip or filanment in any one of
several ways, such as by pushing, pulling or cutting, wthout danmage to it
or its neighboring conponents. A preferrgd enbodi nent of the invention
conprises nol ding opposite sides of a series of desired conponents to
continuous flexible filmstrips such that the conponents are suspended
between the filmstrips. The filmstrips may be provided wth sprocket

hol es or other equivalent structure for advancing the filmstrips during

t he nol di ng process and for reeling up the resultant assenbly onto a reel
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then separated from the supporting strips, picked up conventi onal
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The invention is especially useful for the fabrication of component parts that includé, as a
" major constituentl, a molded plastic body. Preferably, the film strips or filaments are constituted of a
material that is capable of witﬁstmdhg the elevated temperatures required to injection mold the
plastic body of the components. The molded connection of the strips or filament to the plastic
component body is achieved, in accordance with another aspect of the invention, by feeding the
plastic strips or filament into the injection mold so as to overlie, at least at one side, each mold
section, clamping the strip or filament in that position, and then injecting molten plastic to form the
molded body and af.tach or encapsulate the overlying strip or filament edge. The amount of overlap
controls the pull-off strength of the bomponents from the strip or filament. Preferably, the overlap
is chosen to provide a pull-off force of between about 3-5 pounds per side strip.
The invention is applicable not only to injection molded insulating plastic materials, but also
~ to other similarly formable materials and processes. Typical insulating plastics.such as ABS, PPA,
polyesters, and polycarbonates can be used to make insulating parts, as well as silicone rubber
materials. In adition, the parts can be made electrically-conductive by using electrically conductive
plastics or by compounding insulating material with stainless steel fibers, carbon fibers or carbon
powder. The formable material can also include fibers for reinforcement, such as glass fibers. In
addition, the invention is also applicable to the molding of metals, typically low-melting-point metals
such as zinc. The process of injection molding of zinc is called die casting, but the process is very
similar to the injection molding of plastics in that the zinc is melted and as a fluid is injected under
pressure into a die or mold using using runners to direct the molten metal into a cavity or cavities,

and cores if desired may also be introduced to make more complex shapes. For further information,
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t he nol dabl e .regi on of the conponent while the latter is nolded. Another
advant age achieved with the invention is.that the conponent parts supported
by the carrier strip or filament can be nade readily accessible both to the
normal suction head of a pneumatic pick-and-place device, as well as the
normal gripper of a mechanical pick-and-place device. Still another
advantage is that nore parts per linear foot of the carrier is possible as
t he conponents can be nore closely spac&d. A further advantage of the
enbodi ment enpl oyi ng spaced strips on both sides is that any difference in
shri nkage between the conponent nolding and the carrier strips is not
reflected in any loss in accuracy of any | ocator neans on the strip, such
as, for exanple, drive holes. The invention is especially useful for the
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Fig. 1A shows, schematically, a conventional reel of carrier parts;

Fig. 1B is an enlarged detail view of part of the conventional reel of carrier parts shown in
Fig 1A,

Fig. 2A is a schematic view of a reel according to the invention containing one form of a
carrier support in accordance with the invention; '

Fig. 2B is a plan view of part of the carrier support on the reel of Fig. 2A;

~ Fig. 2C is an enlarged plan view of the carrier support of Fig. 2B;

Fig. 3 is a side view of the carrier support of Fig. 2C;

Fig. 4 is an end view of the carrier support of Fi'g. 3;

Fig. 5is a detail view of the carrier suppoﬁ of Fig. 3 along the line 5-5;

Figs. 6A and 6B are plan and side views of the carrier support after the molding step but
before insertion of the pins; |

Fig. 7A, 7B, and 7C are plan, end and side views, respectively, of a strip of pins;

Fig. 8A is a perspective view schematically illustrating how the strips are molded to the
molded bodies of component parts inside a mold section;

Fig. 8B is a cross-sectional detail view of part of the mold of Fig. 8A;



_powder. The formable material can also include fibers for reinforcenent, .

"such as glass fibers. In addition, the invention is also applicable to the
nol ding of. netals, typically lownelting-point nmetals such as zinc. The
process of injection nmolding of zinc is called die casting, but the process
Is very simlar to the injection nolding of plastics in that the zinc is
nelted and as a fluid is injected unders pressure into a die or nold using
using runners to direct the nolten neteﬁ into a cavity or cavities, and
cores if desired may al so be introduced to make nore conpl ex shapes. For
further information, 4 reference is made to "Product Design For D e
Casting", published in 1996 by the Di ecasting Devel opnment Council, 4th Ed.,
Ch. 4, Pgs. 97-102, whose contents are herein incorporated by reference. -
Thus, the terRg.9isalschediatic pearspieetive ivizo-itlustrasirg'the Fabri¢atiainbfd' contuuolsieanderig” as
used herein houLﬂH$e.u§gerstood in the broadest sense to include not only
i nj ecti oﬁc%‘f b CPVeEPrhcs or other fornable materials but also die
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' showing another way of separating a component from the strips; '
Fig. 13 shows another form of structure for increasing the holding power of a strip;
Fig. 14 is a perspective view of part of another series of carrier-supported components
using both a strip and a monofilament; |

Fig. 15 is an end view of the carrier of Fig. 14.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
Figs. 1A and 1B are schematic views of a prior art reeled tape of electrical components. The
reel 10 has reeled up on it a plastic tape 12 which is embossed to form a series of pockets 14 into
each of which is placed a separately fabricated electrical component 16. The tape 12 has a series of
sprocket holes 18 along one edge for advancing the tape. After the components 16 have been
loaded into the tape pockets 14, a plastic cover strip 20 is sealed over the filled pockets 14 to
prevent the components from falling out when the strip is reeled onto or unreeled from the reel 10.
As will be observed from Fig. 1B, the components 16 typically have a flat top for receiving the end
of a suction head for removing the component from the pocket and piacing it on the PCB surface
after the cover strip is removed. However, the part 16 is at or below the tape surfacé, making it
difficult to use a mechanical gripper to remove the part, as the gripper would have to be inserted
into the pocket 14 to grip the component sides below its exposed top. -Moreover, the cost of
fabricating the embossed tape and assembling the separately mﬁde components 16 to the tape is
relatively high.
' A principal feature of the invention is to encapsulate or attach one or a pair of carrier strips
or ﬁlamqnts directly to a side portion of each of the components while a molded part of the latter is

molded. The invention, instead of separately making the electrical components and embossed tape



Fig. 1A shows, schematically, a conventional reel of carrier parts; Fig. 1B
*is an enlarged detail view of part of the conventional reel of carrier
parts shown in Fig 1A, Fig. 2Ais a schematic view of a reel according to
the invention containing one formof a carrier support in accordance with
the. invention; Fig. 2B is.a plan view of part of the carrier support on the
reel of. Fig. 2A; Fig. 2Cis an enlarged6épl an view of the carrier support of
Fig. 2B; Fig. 3 is a side view of the carrier support of Fig. 2C, Fig. 4 is
an end view of the carrier support of Fig. 3; Fig. 5is a detail view of
the carrier support of Fig. 3 along the line 5-5; Figs. 6A and 6B are pl an
and side views of the carrier support after the nolding step but before
insertion of the pins; Fig. 7A, 7B, and 7C are plan, end and side views,
respect i vasndyssembling them,iinfegsated moldingistgp oftheicomponsats svithattachment afithe carrier
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i 11 ust r atinnig referentedcbomh@diilownedPR&R théinbéitioR allows the use of strips or filaments that
are not of the same material as that of the molded component portion, and provides a continuous
supply strip of components that allows the components to be readily separated from its supporting
strip or filament by simply pulling the component off of its attachment.

Fig. 2A shows a reel 21 according to the invention containing one form of a carrier supply
strip 22 according to the invention, and Fig. 2B is an enlarged plan view of part of the carrier strip
22 according to the invention supporting four components 24, in this instance pin headers with two
rows of electrically-conductive pins 26. Inthe enlarged view of Fig. 2C, spaced plastic strips 28, 30
are provided from a reel, having been cut to the desired width and shape indicated in the figure by
reference 32. The strip widths do m;ot have to be the same. Along one strip edge is provided a
series of round sprocket holes 34, and along the corresponding edge of the other strip is provided a
series of oval sprocket holes 36. The round sprocket holes 34 are used to advance the strip in
controlled steps by any known indexing device such as a controlled sprocket wheel. The oval holes
36, which are also engaged by a sprocket wheel, are slightly enlarged to accommodate variations
and tolerences in the advancing drive.

The electrical components 24 in this embodiment are pin headers, two of which are shown
spaced apart in the longitudinal direction of the carrier, and each of which oomprises a molded
plastic body 40 perforated with two rows of apertures 41 into which are inserted electrical pins 26.
Each header encapsulates edge regions 42 (Fig. 6A) along facing edges of the two strips 28, 30
which thus support the components 24 between the strips. The resultant supply strip 22 of edge-
suppbned components 24 can now be wound up on the reel 21 for use by a component feeding
device used with a mechanical pick-and-place device for gripping the component by one or more of
its upstanding pins after it has been separated from its supporting strips 28, 30 for placement on a
PCB. Ifinstead it is desired to use a pneumatic pick-and-place device, which requires a flat top
surface for the suction head, a stiff plastic cover 44, shown in phantom, may be detachably
assembled to the header 24 to supply the flat top, thg cover 44 being removed from the header after



separated fromthe carrier of Fig. 9 and picked up by a conventi onal

* pi ck-and-place system Fig. 11 is a perspective view of part of another
series of strip-supported nmechani cal conponents, also showi ng one way of

i ncreasing the hol ding power of the strips; Fig. 12 is a perspective view
of part of another series of strip-supported conponénts, also show ng

anot her way. of separating a conponent fyomthe strips; Fig. 13 shows

anot her form of structure for iIncreasing the holding power of a strip; Fig.
14 is a perspective view. of part of another series of carrier-supported
conponents using both a stri.p and a nonofilanment; Fig. 15 is an end view of
the carrier of Fig. 14. DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS Fi gs.
1A and 1B are schematic views of a prior art reeled tape of el ectrical
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,hi gh. processed 54 to encapsulate the strips 28, 30 into a series of molded components 24. One way of
doing this, which is not to be considered limiting, is illustrated in Figs. 8A and 8B. The strips 28, 30
are indexed over the mold base or lower cavity B of an injection mold, the upper cavity A of which
is a mirror image of the lower cavity. The lower cavity contains two mold sections 60, each
configured to mold one of the header bodies 40. Each mold section 60 contains along opposite
edges recessed regions 61 for receiving a strip (only the recess for the strip 30 is shown). When the
upper cavity part A is closed over the lower cavity part B, the strips 28, 30 are clamped between the
two mold parts, shown schematically in Fig. 8. When molten plastic is injected into the closed
mold in the usual way, the plastic body 40 of each header is molded, simultaneously encapsulating
the edge regions 42 of both of the flexible strips. The apertures 41 in the header body 40 may be
simultaneously molded by means of core pins (not shown) in the mold halves, or they can be
punched in a subsequent step. Following cooling, the mold halves are opened, and the finished
assembly 62 ejected from the mold, while simultaneously the assembly 62 is advanced to provide in
the opened mold the next strip sections to be encapsulated into the next set of headers to be molded.
The process is repeated until molded headers 40 have been attached to and suspended between the
strips 28, 30 over their entire length. | _

Typically, posts 63 are provided for alignment of the mold halves. In additioh, pins 63A are

shown in the mold for engagement of the sprocket holes 34 to ensure proper alignment of the strips
to the component. The pins 63A are shown enlarged for clarity. A recessed area 63B may be

provided downstream of the cavities 60 for receiving the molded assembly 62 to prevent damage



A principal feature of the invention is to encapsulate or attach one or a.
' pair of carrier strips or filanents directly to a side portion of each of
t he conponents while a nolded part of the latter is nolded. The invention,
i nstead of separately nmaking the electrical conponents and enbossed tape
6 and assenbling them ‘integrates a nolding step of the conponents with
attachnent of the carrier support to agide portion of each conponent,
hence eliminating the tape enbossing step, the assenbling step and the
attachnment of the cover strip step thereby greatly reducing the fabrication
cost of a carrier strip |loaded with electrical conponents. |In conparison
with the schene described in the referenced comonl y-owned patent, the

i nvention allows the use of strips or filanents that are not of the sane

nmateri al wikn tHedoldélodel e INhe deHemaLY GTIHE 9} th@pfdcésﬁlﬁg sREEIS4i6 mindﬂﬁth@nﬁ%k' nuous
supply strip of conmponents that allows the conponents to be readi |
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i nvention contalning one formof a car strip 22 accor o the
i nvent i oo fasma ﬂmﬂyr smlyu reel 50A éorl pmag,wgptaeq 54;ifollovang which theﬁtnpiﬂbedrm@

st ance i el e Pkeiip <CSOB, i idBREE b O sleBly naSRERE BIASTE fad b |
]E he enl ar’@sdltmnmeeéheﬁnegf rezlting an() asrecling It‘tzrsingI or mbnt'elspxgeﬂap aﬁﬁgafxﬁgfdtgfhded
W
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al ong the ﬁgrrﬁsponding edge of the other strip is provided a series of
oval spr ol es 36. The round sprocket holes 34 are used to advance the

strip in Part of the assembly 62 in this intermediate condition following the molding operation is

illustrated in Figs. 6A and 6B for a dual row header containing seven apertures 41 in each row.
One of the aperture openings may be bevelled 64 for ease of insertion of the pins 26. The pins 26
can be supplied from a reel 65 as a continuous strip 66 (see Figs. 7A-7C also) with reduced
thickness regions 68 for separation of the pins in a conventional inserter machine 70, illustrated
schematically in Fig. 9, which also inserts them into the apertufes 40 of the header bodies 40. If
desired, a supply 72 of plastic caps 44 from a reel 74 is provided, individual caps 44 separated and
attached to the headers 24 in a machine 76, and the modified assembly, which corresponds to the
pinned assembly 22 of Fig. 2B, reeled up on a reel 21 typically with interleaf layer 22A for
distribution or sale to the PCB fabricat;)r. |

At the plant of the fabricator, the carrier 22 is unreeled from the reel 21 and passed through
a device 78 which phshes up (by means not shown) on each of the supporting tabs 29 of each of the
strips 28, 30 with enough force, while the strips 28, 30 are tightly held, that the component 24
separates from its carrier strips 28, 30 and, while supported, the component can be picked up by a
conventional pick-and-place device 80 having a suction head 82 which contacts and vacuum-
attaches to the component cover 44. As the carrier 22 advances, a suction head 82 comes into
position with each newly-severed component 24 and carries it to the PCB, places the component,
and then retumns to pick up another component from the carrier 22. The carrier strip residues 84, -
together with the usual paper interleaf 22A, are guided to a separate accumulation area for disposal.

A feature of the invention is that electrical or mechanical components of most any size,

shape or configuration can be accommodated on the flexible strips, provided that they include along



controlled steps by any known |ndeX|ng devi ce such as a controlled sprocket
* wheel . The oval holes 36, which are al so engaged by a sprocket wheel, are °
slightly enlarged to acconmpdate variations and tol erences in the advancing
drive. The electrical conponents 24 in this enbodi nent are pin headers, two
of which are shown spaced apart in the |ongitudinal direction of the
carrier, and each of which conprises a polded plastic body 40 perforated
"wWith two rows of apertures 41 into which are inserted el ectrical pi ns 26.
Each header encapsul ates edge regions 42 (Fig. 6A) along facing edges of
the two strips 28, 30 which thus support the conmponents 24 between the
strips. The resultant supply strip 22 of edge- supported conponents 24 can
now be wound up on the reel 21 for use by a conponent feeding device used
with a nuhbdicsides aimofiiabli repivh; by whieh idencamten region that ip fabricatédisy meldippofanglastiy one

or -nore of st.andi i ns af I t. has be e ted f
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to use a comporehisi 24 Wavinl pREKL YIRS 20, AK8Yicarbe ihdeowitl GidUiwog 6r orkré\vs donfainkigl f ace
for the suctjon _head, a stiff plastic cover 44, shown 1 n phant o may be
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that an ali gnnent not ch be nol ded into the side of each header 24 to
ai d the frersepsntedindfig3 hyutbwlezqum% @oo'éle examples given.3he dimensing Nearwdry Fi gs.
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The amount of the overlap of the edge regions 42 of the flexible strips 28, 30 with the mold
sections, and thus the degree of encapsulation or attachment, controls the amount of pull-off force
needed to separate each component 24 from its supporting strips. The pull-off force should be at
least a minimum amount, to ensure that the electrical components 24 do not detach from their
carrier during reeling and unreeling and normal handling before being deliberately separated at a
time just before being picked-up by the pick-and-place device 82. Similarly, the pull-off force
should not exceed a maximum amount, fo ensure that any convenient separator force or separating
device can be used to reliably separate a component from its carrier strips 28,30 without causing
damage to the separated component or the components that remain behind. Experience has shown
that, for the component examples given above, a pull-off force of about 3-5 pounds per side is
adequate to satisfy both requirements. This pull-off force is achieved by a mok_ied region 42 having
a length indicated by 94 in Fig. 6A, for components of the size indicated above, preferably of about
0.2 inches, and an overlap indicated by 96 preferably of about 0.015-0.020 inches. Smaller
components may use a smaller overlap, and larger components can use a larger overlap. In this
regard, it is useful to provide separating notches 98 in both strips 28, 30 between the component
supports. The notches 98 act to weaken the strip at the region of the notches and thus isolate
adjacent components and prevent separating forces applied to one component from being
transmitted to and damaging adjacent components. Alternatively, the weakened strip regions can be
supplied by a soties of perforations.
The invention is obviously not limited to pin header components and can be applied to any

type of electrical or mechanical component part that have moldable side regions that can be molded



synchronous drive (not shown), through a conventional stanping die 52 which
‘configures and forns the two side strips 28, 30. Wiile Fig. 9 shows a
starting strip 48 with the sanme width as the final product, and with the
stanper 52 renoving the center strip section to formthe two side strips
28, 30, this is not essential. One can start with two prestanped narrower
strips or with a single narrower strip whdch is stanped or slit to formthe
two side strips 28, 30. The latter are then processed 54 to encapsul ate the
strips 28, 30 into a series of nolded conmponents 24. One way of doing this,
which is not to be considered limting, is illustrated in'Figs. 8A and 8B.
‘The strips 28, 30 are indexed over the nold base or | ower cavity B of an

injectio lod. - ' A of which d.gwa mrror i e.of the | ower
ot ty. TR St Bpk DBEE bt iker Sp ol AT e 8 R B S ed o
nol d one hotsingheplasiciraderh with excked), anf sariousniechasiesl icomporfzaits Mthtphisticbodl Paves.
opposite cessed. regions 61 for receiving a rip (pnly the recess
for the ées(rllq%ﬁ?g S pgehg%ﬁ shoys.» plastie pary a(,s&(?lwtq?p ;')@?w tedSepieersaRpirRfer . t he
| ower cawvarripr gtpst10Bwithloppasité siSregidns FAheAplastic AV POImEIdEd @tRe ddiRert Wlges®! d

parts, sgngn chemath_@ally in Fig. 8B. When nolten plastic is injected into
the cl os BT SHPS-Ls ual way, the plastic body 40 of each header is

mol ded, si mul preaMYS the fleaBle Bivigs 26, 30 Qréd%ﬁstﬁggcg%t:ﬁg%@sﬁﬁéo}&#g )}ﬂ%{g&, Ruddfast N

flexible strips. The apertures 417in the
si mul t an@efyesters spmmpnly knpwnes 'Mylar". The kightemperatue propertyriy désiratiléas thestdp hal ves,

or they egfs kil ' QEIEHB . FOl | 0w ol ing the. nold
hal ves are open%?ﬁgﬁgiéoﬁgéﬁl%@ﬁe assgégﬁlg"@eg%gé@g@}c remﬂ@‘nﬁ,
whi | e si Hh¢lcompensatslagd enicepsulatingithe strif® The nauldingplestic skould eiwiilady bewblete opened
nmol d t heyg | | on 0 nGa l.at I nto the next set of
header s ?Jcl}ﬁﬁgenﬁn%{ %%3&3% ef)ai‘g e tgﬁel %@Q%Mﬁ@wﬁr Iw%sagﬂml?é’é%‘@?sstgﬁéh%ave
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| engt h. ,cal l ts 63 e provi ded r_alignnent, of the nold hal ves.
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hol es 34obviowsis those skille@ rthishitgnment of the strips :
While, in the preferred embodiment, the strips are provided with built in advancing means in
the form of the sprocket holes, this is not essential. The downstream end of a strip can be attached

to a take-up reel or other pulling deﬁée for advancing the strip or filament. Alternatively, the edges

of the strip or filament can be engaged by friction drive means for advancing purposes.

The invention is not limited to a pair of strips connected to opposite side regions of each
component so that the components are suspended between the strips. With small components that
are light in weight, one side support alone is sufficient to support a series of such components, for
example, a small header with only 1 or 2 positions. Also, in the example so far given, the
component is separated from the pair of supporting strips by an upward pushing force, which will
tear the strip material at the component body, or pull out the strip material from the component
body. This is not essential. With a one-carrier strip support, the component can be pulled lateraily
with respect to the longitudinal direction of the carrier to detach it from the carrier. Alternatively,
the component at the leading edge of the étrip can be pulled off frontwards with a force in the.the

longitudinal direction of the carrier to detach it from the carrier. While pulling or pushing on the
- carrier to detach the component from the carriér is preferred, depending upon the component size
and the strength of the carrier, the oomponeni can also be separated from its carrier supports by

pulling or pushing on the component or by severing it from its carrier supports. In any case, no -



to the conponent. The pins 63A are shown enl argéd for clarity. A recessed

. area 63B may be provided downstream of the cavities 60 for receiving the

nol ded assenbly 62 to prevent damage =~ 8 when the nold closes. In the
schematic of Fig. 9, the processing stage 54.is inline in the multiple
stage processing starting fromone supply reel 50 and endi ng at one take-up
reel 21. Fig. 8A also illustrates an ali?rnative schene wherein, follow ng
the processing stage 52, the strips arefeeled up to forma further supply
reel 50A for- processing stage 54, follow ng which the strip-body assenbly
62 is reeled up on a take-up reel 50B, which then acts as the supply for
the next stage 70, and so on. This alternative schene of reeling and
unreeling for one or nore stages can al so be applied to t he ot her stages.
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illustrated.s hematlcally in, Fi whi ch al so inserts theminto the
aper t ur esmalded,gompgapent tabsjinsteaiof; tabs wopld be preferred. supply 72 of plastic
caps 44 from Fréfig difefent &E%Qi'ihg%ﬂachhn@ﬂ'b‘é%@@{he%ﬁ@%r%n&ﬁpﬁﬂ eSholape
attached to the headers n a machi ne 76, nodi fied assenbly,

whi ch cor 9488 pbthesomppnentds too weak, the attachment can be enhanced by adding holding structure to
the strip edge. For example, as illustrated in Fig. 11, holes 114 can be punched into the strip edge
region to be encapsulated. During the molding process, plastic fills the hole and reinforces the
strength of the attachment of the component side to the carrier strip. Fig. 13 showsa modiﬁ;:ation
for the holding structure using small slits 116 in the sﬁip 118 to increase the holding power to the
componeht. This may be desirable when the components are supported by only one side strip 118
or filament. Other holding structure can also be substituted, such as dimples or rough edges or
other means to increase the holding surface area. '

In the preferred embodiment, a pair of flexible plastic strips serve as the carrier for the series
of components. While preferred, this is not essential. The carrier can also be constituted of a single
flexible plastic strip attached along one side of éach component or of a single or pairs of flexible
paper strips or metal stﬂps'that will attach to plastic. For example, copper or aluminum foil strips,
for example, 0.003-0.005 inches in thickness, are flexible and can be attached by molding to most
plastics and can be substituted for the plastic strips. Also, the invention is not limited to strips and
can also be implemented by a single flexible filament or pair of ﬁlamenfs, of plastic or metal, which
is attached by molding to a side, or encapsulated by molding in the side, of the molded region of a
component. A weakened region for easy separation of the component from its supporting filament
can be provided by reduced thickness regions in the filament just above and below where it attaches
to each component. This is illustrated in Figs. 14 and 15, which shows a series of pinless headers
120 each supported at molded side regions 122 by a strip 124 of plastic, metal or fiber on one side,

and by a monofilament 126 of plastic or metal molded into the oppdsite side region 128.



pi nned assenbly 22 of Fig. 2B, reeled up on a reel 21 typically with
‘interleaf |ayer 22A for distribution or sale to the PCB fabricator. At the
pl ant of the fabricator, the carrier 22 is unreeled fromthe reel 21 and
passed t hrough a device 78 which pushes up (by neans not shown) on each of
t he supporting tabs 29 of each of the strips 28,30 with enough force, while
the strips 28, 30 are tightly held, that2the conponent 24 separates from
its carrier strips 28, 30 and, whil e supported, the conponent can be picked
up by a conventional pick-and-place device 80 having a suction head 82

whi ch contacts and vacuum attaches to the conponent cover 44. As the
carrier 22 advances, a suction head 82 cones into position with each

new y- severed conponent 24 and carries it to the PCB, places the conponent,
and then retur esuafR
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one, two, Or nDre rows contalnlng anywhere from 2-22 or nore pins per row.
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of the assenbly, represented in Fig. di nrension 92. For
exanpl es filledrin thejaet and thus Hiednyegtidpndsmot \ygnt9d to the preferred embodiments but is mtended to

encompass such modifications.



‘between 0.190-2.190 inches, and the dinension 92 can vary between
"1.260-2.835 inches for typical pin spacings of 0.100 i nches. These nunbers
are nmerely exenptary—and are not to be consided limting. The anount of the
ovm"ﬂ'wmm regions 42 of the flexible strips 28, 30 with the nold
se , 7,“ m‘ he degree of encapsul ation or attachnent, controls the
anount ¢of tput | -0 drce needed to sepf%ate each conponent 24 fromits
supporting strips. The pull-off force Should be at |east a m ni num anount,
to ensure that the electrical conponents 24 do not detach fromtheir
carrier during reeling and unreeling and normal handling before being

del i berately separated at a tine just before being picked-up by the

pi ck- andwpATE CEXIMED3®: Simlarly, the pull-off force should not exceed a
maxi mum amount, to ensure that any convenient separator force or separating
devi ce can bd- (fsEentingoys sarrignstslp fricaleor seghanisal componantseqmpsisivgir r i er stri ps

28, 30 wi t hou | ARG : . nent s
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- weakeneX region be_tween each of its molded connections to the longitudinally-spaced components.

3. A continuous carrier strip as claimed in claim 1, wherein the filament or strip is constituted
of plastic, paper, or metal that is of a different composition than that of the moldable edge. |

4. A continuous carrier strip as claimed in claim 3, wherein only a single filament or strip is
z_lttached to only one side of each of the components. |

5. A continuous carrier strip as claimed in claim 3, wherein a pair of spaced parallel filaments
or strips is attached each to only one or the opp_osité side of each of the components.

6. A continuous carrier strip of electrical or mechanical components, comprising:

a) a pair of spaced, parallel, continuous, flexible strips having a longitudinal direction and
having along at least one edge structure for advancing the strips,

b) a series of electrical or mechanical components having opposed moldable edges molded to
and detachably suspended between inside facing edge regions of the flexible strips to form a continuous
carrier strip containing a plurality of longitudinally-spaced components, the molded connection
between the moldable edges of the components and the facing edge regions of the flexible strips being
such that individual componénts will remain attached to the strips during normal handling of the strip-
supported components but the components can be separated from the strips by an applied separating

 force without affecting adjacent components. '
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type of electrical or mechanical conponent part that have nol dabl e side
“regio 10 to the flexible strips. Exanpl es of ot her

.conpone ers or switches wth pl asti c housings, plastic
header s ﬂl B‘mu d var| ous nechani cal conponents with plastic body
parts. Fig. 11 shows a plastic part with a screw top

100 nount ed beween a pair of carrier strips 102 with opposite side regions
of the plastic part 100 nol ded to thejadj acent edges 104 of the carrier
strips. Preferably, the flexible strips 28, 30 are constituted of a high
tenperature plastic, such as polyesters commonly known as "Myl ar”. The high
tenperature property is desirable as the strip edges will be subjected to
the el evat edy,t £ Ggtnadus crrief stlip Scobfding adinm) Imefennhas&mﬁonaﬁeﬂmmme @@Qeq% ng
the conponents and encapsul ating the stri he nol ding plastic sh

si mi | ar fenstituted jof plastig and thp Sexible stripsare pa,di @Gﬂtﬂéﬂﬁ)@rat ures of the standard
SMTI refl ow e \Gri

Mol di ng pl a?;.)g@‘ywt g’ﬁhs pr%perty é‘?%f%ﬁ%‘%ﬁ’b‘%’ﬁg@% oyéster
avai | abplesticormerci al |y from suppli ers such as CGE-and DuPont. These and
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in the &taomprisingoheorapsre cdwes of'spdced eledtidabpins not essent i aI The downstream end

of astrlpcné{)e attachedtoatae r.ee f‘h‘g |@€Féls‘)cefor
advancing th fqnfinygus earier strip a ‘g%{ﬂ‘\}gel"‘&?/‘er E1f QS‘E#] %
fil anenheeaapmtmgmeﬂomléédgegbgﬂea{mp(,ﬁeﬂ@ans for advanci ng purposes. The

invention is, not limted to a pair of strips connected to oppgsite side
regions of eHeH continuous carrier strip according to claim 10, wherein the encapsulation is such that

between about 3-5 pounds of pull-off force is needed to separate individual components from the
flexible strips.

12. A continuous carrier strip as claimed in claim 6, wherein each of the strips has a weakened

. region between each of its molded connections to the longitudinally-spaced components.

13. A continuous carrier strip according to claim 1, further comprising a removable cover over
and removably attached to at least part of the component, said removable cover having a surface
configured for cooperating with a pneumatic pick-and-place device. |

14. A continuous carrier strip according to claim 1, further comprising means at the molded
connection for strengthening the attachment between the moldable edge of the electrical components
and the region of the filament or edge region of the flexible strip.

15. A continuous carrier strip according to claim 14, wherein the means for strengthening the
attachment comprises holes or slits or surface features at the region of the filament or edge region of
the flexible strip.

16. Areel and wound up on the reel a continuous carrier strip according to claim 1.

17. A reel according to claim 16, wherein the continuous carrier strip is at least 6 feet long.

18. A-method of fabricating a continuous carrier strip of electrical or mechanical components,
comprising:

a) providing at least one, continuous, flexible filament or flexible strip,

b) providing a mold with sections for the components, said mold having along a side a region
for receiving the flexible filament or strip such that their edge overlaps an edge of the mold sections,

-
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conponent so that the conponents are suspended between the stri ps. Wth
* small conponents that are light in weight, one side support alone is

sufficrent—to support a-series of such conponents, for exanple, a small
head 2 positions. Also, in the exanple so far given, the
conp |“I Imsm wkﬂ d fromthe pair of supporting strips by an upward
pushi ng orce,n wll tear the strip material at the conponent body, or
puII out the strip material fromthe g®nponent body. This is not essential.
Wth a one-carrier strip support, the conponent can be pulled laterally

Wi th respect to the longitudinal direction of the carrier to detach it from
the carrier. Alternatively, the conponent at the | eading edge of the strip

can be pulle .t h fqrce i.n the | ongitudinal, ditection of
the carrier % %@f"ﬁc“ﬁtﬂt@" T&iﬂ?ﬁ‘ﬂ'@ °§gf°3{°é'ﬁl.° f%ef"eor 6&1"%?’?%’3%31’ 8599 on t he
carrier otrerlaplmnaadgeoﬂtbemoidmnmt fromthe carrier is preferred, depending
upon the co | nd en carr.i the co ent can
al so be sepgé5 B‘r?FdPﬁgm %P?ell"ﬁ? {@ﬂg’z‘gﬁ%"‘bwﬁaﬁ Raflr?gt%rco'ﬂﬁ‘gﬁ?tgg’ {%he
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harmresults . f part. of the carrier strip is I n aelnt det ached
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assenbl y 10?0%}%& gqéd fromthe strips by a force 110 exerted in the

| ongi t udfei® popcd tethemolds i bs. As a further alternative, with
shorter Cor'rpf)lﬂﬁﬁitﬁlglitébs dHhe aﬁd’-@ﬁt feﬂ&"oh&r to%rﬂ“’benéstoflsﬁac&!)&%{p%&tstrﬁbl&b‘ae tabs

29 of th r’q:-\1 Iength an h the npl di extended fromthe co nent

si des b °E‘$\PFH MMﬁbmteachﬁ#ﬂewe%ae&m%h@ﬂe%e’élmmsmtsapto I'n
t hi s casentinfstsichririgr #fip ddafii gp%%a P@Q@ I nstead of the stri p tabs
woul d be preferred. Froma different aspec I " the attachnent between the

strip or fil8his molged congection bepysenthe moldable edge of the components and the attached
region of the filament or edge region of the flexible strip being such that individual components will
remain attached to the filament or strip during normal handling of the filament- or strip-supported
components but the components can be separated from the filament or strip by an applied separating
action without damaging adjacent components.

19. A continuous carrier strip as claimed in claim 18, wherein the separating action is a pulling
or pushing force.

20. A continuous carrier strip as claimed in claim 18, wherein the separating action is a cutting
action. '

21. A method of fabricating a continuous carrier strip of electrical components, comprising:

a) providing a pair of spaced, parallel, conﬁnuous; flexible strips having along at least one edge
structure for advancing the strips, .

b) providing a mold with sections for electrical components, said mold having along opposite
sides regions for receiving the flexible strips such that their inside facing edges overlap opposite edges
of the mold sections, - ‘

c) clamping with the mold portions of the flexible spaced strips such that inside edge regions
overlap opposite edges of the mold sections,

d) injecting plastic into the mold to form at least part of the electrical components molded to
and encapsulating the edge regions of the spaced strips, |

—_—
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.edge of the conponent is too Weak, the attachment can be enhanced by addi ng
hol ding structure to the strip edge.  For exanple, as illustrated in Fig.

11, holes 114 ean—be punched into the strip edge region to be encapsul at ed.

During the noldj ss, plastic fills the hole and reinforces the
streng&i\‘“‘%ﬁ“‘ﬁgﬁ}mm of the conponent side to the carrier strip. Fig.
13 sho or faor the holding structure using small slits 116 in
the strip 118 to increase the hol ding ¥®wer to the conponent. This may be
desi rabl e when the conponents are supported by only one side strip 118 or
filament. Qther holding structure can al so be substituted, such as dinples

or rough edges or other neans to increase the holding surface area. In the
preferred emgpd] My ..ol | C.Std i serve .as the
carrier for tﬁfeihggig the q%o[f?&gg‘r)r'% %ngr'lt??“%\ﬁ?a%ﬁ%%de "rsréeo&? ﬁ‘f’ I!ﬂ"ia/?"g aﬁ‘@t“cmg the
essent i dlexiblpistrips untilinext following poctidne of the sloldablt sttipodre in pusitigh €o ¢ campal ¢o pleast i ¢
strip at hed al ong one side of each conponent or of a single or pairs of
fl exi bl e pdper strips or nmetal strips that will attach to plastic. For

exanpl e, copfeaepeatingstepic)) dyarids) lat l8dst ddve to for aREAHTVE Spackll GEicdl QRipohdigshes i n
t hi ckness re f <§e)t(| gl? and 1? be attached by nolding to nost plastics and
can be JPidsditp apd.detachsbly suspen @&%thqyﬁcm@a?rw%#@ﬁ@bhsmsmM

| i i t ed & contiriuobiPéarroR Sheip RontBhing 2 PRIALFGEINE Ble@ificdl Yorfpotiefitg] € f! exible filament
or pair of filanments, of plastic or 'netal, which is attached by nolding to

a side, or eBtasameldedconpptionhetivecn thermaldablesadges of ghe alastricalsotpanentsgnd theof a
corrponer}gcing%dpg RREdr R Gl Y, a{aﬂg‘_r- . g Lromits
supporting fi a%\gnt. can ggﬁgﬁg@ %jg%%t)s? re u@%ﬁgﬁ%%?h%gg&g@?'{é%@qrﬁm?%e
fi | anentattpehed tathe stapsduing porywl bandling of theastripasippertadsomporientsdbopihe eorbpondits S i S
i11ustrahefed ' &gg ' series of pinless headers 120
each suppog‘% e argd[e@ﬁr{gwﬁge | &é%gééﬁgggep%%@?cg strip 124 of plastic, netal
or fiber on @heThd methodoftlainy 22, wherehf th flesiblé stiiptare bf ppatgsiet plastichiat &l ol ded
into th Ry ?rb}n?hesﬁlgsﬁc Ls%g _Itg trllmol]d2p8art of the components. '
* 24. The method according to claim 22, wherein the electrical components are plastic headers.
25. The method according to claim 24, wherein, following step g), spaced electrical pins are
inserted into the plastic headers. ' '
26. The method according to claim 22, wherein, following step g), 'reeling the continuous
carrier strip onto a reel. ' _ '
O
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12 As before, -when assenbl ed, the resultant supply strip of
‘carrier-supported conponents can be reeled up on a reel for distribution or
sale. A feature of the invention is that a | arge nunber of conponents
supported as descri bed above can be - supplled to the PCB fabricators for
handling with the sanme kind of reel- i ed equipment that is presently in
w de use. Hence, typically such a reeI ccording to the invention wll
conprise at |east six feet of -a supply strip of conponents, which dependi ng
on conponent size can anount to hundreds of conponents supplied via a

single rg@j%t&kjvb oS gummafr bmmwmmmmnmmmm

preferre nments, 1t w e understood that nodifications thereof
within the pr mlla%gﬁhgw fgd above will be evident to those skilled in
the art and t Us the Ihvention is not linmted to the preferred enbodi nents
but is intended to enconpass such nodifications. What is clainmed is :-

Lo ponent o AR B i B b 36 E e AL b PR
(126) or mkthed bffakricating samefdfined by Aioldidg)ehe or APdir of do’kﬁnuolﬁ flpxiblé filvii shdps t6 a side
929" e U 5 Sl R B P BT

attached to the single strip or filament or suspended between the film strips or filaments. The film

strips may be provided with sprocket holes or other equivalent structure for advancing the film strips

during the molding process and for reeling up the resultant assembly onto a reel for sale or distribution

to a PCB assembler. The latter places the reel of molded parts onto a conventional feeding device.

The parts are then separated from the supporting strips or filament, picked-up by a pick-md-place

device and placed onto the PCB in the normal manner. The filament or strip may be constituted of

plastic, paper or metal.

Figure 2C
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nol ded to and detachably attached to a region of the filanment or an edge
‘region of the flexible strip to forma continuous carrier strip (22)
containing a plurality of longitudinally- spaced conponents, the nol ded
connection between the nol dabl e edge of the conponents and the region of
the filament or edge region of the flexible strip being such that

i ndi vidual conponents (24, 40, 100, 106,8120) will remain attached to the
filament or strip during normal handling of the filanent- or
strip-supported conponents but t-he conponents can be separated fromthe
filament or strip by an applied separating 2> wit hout damagi ng

. adj acent - conponents. 2. “"s{rip as clained in
Claim 1, wherein the filament or ' 'REd region (98) between

each of its nnldeﬁﬁfonne ti,ons tg | ¥- spaced conponents. 3.
A continuous carfildy, ayALp

 CHAT m 1, wherein the
filament or strip is™onstituyed/o : rdy. or netal that is a
di fferent conposition than tHhg gt ©4 gdge. 14
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“u,
-
N

‘_.—--Q-._~




4. A continuous carrier strip as clained in, Caim 3, wherein only
a single filanent or strip is attached to only one side of each of the

conmponents.” 5. A continuous carrier strip as claimed in Caim 3,
wherein a pair of spaced parallel filanents or strips is attached each to
only one or the opposite side of each of the conponents. 6. A continuous

carrier strip (22) of electrical or mechanical conponents, conprising:
a) a pair of spaced, parallel, contidffbus, flexible strips (28, 30;
102, 102; 118; 124) having a_longitudinal direction and having along at

| east one edge structure (34, 2 6) for advz cing the strips, %% a serles of
el ectrical or nechanical corrpon ts €2 34(1@ ZEOGF_D'O‘)" '

nol dabl e edges nol dep S susp~noed bet e acl ng
edge regi ons of tgﬁ FOLF ST ‘
contai ning a pluralt
connection between t
regions of the flexip
remain attached to the
conponents but the cpN
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strips by an applied separating force wthout affecting adjacent
conponents. 7. A continuous carrier strip according to Caim®6, wherein
t he conponent's (24, 40, 100, 106, 120) nol dable edge is constituted of
plastic and the flexible strips (28, 30; 102. 102; 118; 124) are of a
different plastic. @ 15 8. A continuous carrier strip according to Caim
7,. wherein the flexible strips.are of gmgolyester plastic. 9. A
continuous strip according to C aim6, erein the conponents (24) are

pl astic headers (40) conprising one or nore rows of spaced el ectrical pins
(26). 10. A continuous carrler strip according to Caim6, wherein edge
regions of the flexible stri 28, 30; 102, 10262118; 124) are

encapsul ated in the nol dabl ged s 4 theucorrp ents (24, 40, 100, 106,
120). 11. A confhut ‘ dJ : 0 aim 10, wherein
t he encapsul ation )s) of pul | -off
force is needed t flexible strips.

Z4bg (3- 50t
ts fromthe
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12. A continuous carrier strip as clained in Caim 6, wherein each
‘of the strips has a weakened region (98) between each of its nol ded
connections to the |ongitudinally-spaced conponents (24, 40, 100, 106,

120). 13. A continuous carrier strip according to Claim1, further
conprising a renovabl e cover (44) over and renovably attached to at |east
part of the conponent (24), said rennvgﬁhe cover having a surface
configured for co-operating with a pne tic pick-and-place device. 14. A
continuous carrier strip according to Claim1, further conprising neans
(114, 116) at the nolded connection for strengthening the attachnent

bet ween t he nol dabl e edge of the electrical conponents and the region of
‘the filament or edge region of the flexible strip (102, 118). 16 15. A
continuous carrie b4 P according to Caim 14, wherein the nmeans for
strengthening the R conprises holes (114) or slits (116) or
surface featugpge ' ylon of the filanment or edge region of the
flexible stript _ng% SOEQQand wound up on the reel a continuous

63A 30




carrier strip (22) according to Claiml. 17. A reel according to C aim16,
Wherein the continuous carrier stripis at least 1.83 netres (6 feet) |long.
18. A nethod of fabricating a continuous carrier strip (22) of electrical
or mechani cal components (24, 40, 100, 106, 120) conprising: a) providing
at | east one, continuous, flexible filanment (126) or flexible strip (28;

30; 102; 118; 124), b) providing a nnlcéfgx B) with sections (60) for the
conponents, said nold having along a side a region (61) for receiving the
flexible filament or strip such that their edge overl aps an edge of the
nol d sections (60), c) clanping with the nold (A, B). portions of the
flexible filament or strip such that a side region overlaps an edge of the
nol d sections, d) injecting a noldable material into the nold to form at

| east part of the conponents nolded to and encapsul ati ng an edge regi on of
the flexible filanent or strip, e) renoving the nol ded conponents with
encapsul ated filanent or strip fromthe nold and advancing the fl exible
filament or strip until next following portions of  the filanent or
~strip are in position to be clanped to the nold, f) /i>qpeating steps c), d)
and e) at |east once to forma

21



series of spaced conponents (40) nolded along a side to and detachably
attached to an edge region of the flexible 17 fillament or strip to
-form a continuous carrier strip containing a plurality of the
conponents, g) the nolded connection between the nol dabl e edge of the
conmponents and the attached region of the filanment or edge region of the
flexible strip being such that i.ndividuggonmponents will remain attached
to the filament or strip during normal handling of the filanent- or
strip-supported conponents but the conponents can be separated from the
~filament or strip by an applied separating action w thout damagi ng adj acent
conponents. 19. The ngthod of Cl aim 18, wherein the separating action is a
pul l'ing or pushing fpfe\, 20. The nmethod of C aim 18, wherein the °
separating action i tinqﬂaction. 21. A nmethod of fabricating-a
continuous carrier 2 f electrical conponents (24, 40, 106, 120),

conpri si ng: pai r of spaced, 'p

el , conti nuous,




flexible strips (28, 30) having along at | east one edge structure (34, 36)
for advancing the strips, b) providing a nold (A, B) with sections (60) for
el ectrical -conponents, said nold having al ong opposite sides regions for
receiving the flexible strips such that their inside facing edges overl ap
opposi te edges of the nmold sections (60), c¢) clanping with the nold
portions of the flexible spaced stripszggich that inside edge regions

overl ap opposite edges of the nold sections, d) injecting plastic into the
nold to format |east part of the electrical conponents nolded to and
encapsul ating the edge regions of the spaced strips (28, 30), 18 e)
renovi ng the nol ded conponents (24, 40, 106, 120) with encapsul ated
strips fromthe nold and advancing the flexible strips until next

foll owi ng portions of the noldable strips are in position to be clanped to
the nold, f) repeating steps c), and e)at | east once to forma series
of spaced- electrical conponenj4=plded to and




detachably suspended between inside facing edge regions of the flexible
strips to form a continuous carrier strip containing a plurality of the
el ectrical -conponents, g) the nol ded connection between the nol dabl e edges
of the electrical conponents and the facing edge regions of the flexible
strips being. such that individual electrical conponents will remain
attached to the strips during normal handling of the strip-supported
conponents but the conponents can be &Hparated fromthe strips by an
applied separating force. 22. The nethod of Caim 21, wherein the flexible:
strips are of a polyester plastic that is different fromthe plastic used
to nold part of the conmponents. 23. The nethod according to O aim 21,
wherein the electrical conponents are plastic headers (40). 24. The net hod
according to Caim?23,. wherein, followi ng step g), spaced electrical pins
(26) are inserted into the plastic headers (40). 25. The nmethod according
to Caim2l, wherefh~following step g), reeling the continuous carrier
strip onto a reel (ZR~30B).

122 120
124 ) ) 128

)
. .. KQS

Fig. 15



19

CONTINUOUS CARRIER FOR ELECTRICAL OR MECHANICAL COMPONENTS

Abstract of the Disclosure

A new continuous carrier for surface mount or other electrical or mechanical parts, and a
method of fabricating same, formed by molding one or a pair of continuous flexible film strips to a side
or sides of a series of desired electrical or mechanical components such that the components are
attached to the single strip or filament or suspended between the film strips or filaments. The film
strips may be provided with sprocket holes or other equivalent structure for advancing the film strips
during the molding process and for reeling up the resultant assembly onto a reel for sale or distribution
to a PCB assembler. The latter places the ree! of molded parts onto a conventional feeding device.
The parts are then separated from the supporting strips or filament, picked-up by a pick-and-place
device and placed onto the PCB in the normal manner. The filament or strip may be constituted of

plastic, paper or metal.

Figure 2C
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