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CONTINUOUS PLASTIC STRIP FOR USE IN MANUFACTURING
INSULATIVE HOUSINGS IN ELECTRICAL CONNECTORS

5 Background of the Invention

1.  Field of the Invention: The present invention relates to electrical

connectors and more particularly to plastic strips for use in manufacturing

insulative housings for use in electrical connectors.

2. Brief Description of Prior Developments: It has been suggested
10  that the use of pin header connectors in continuous reel form might be
desirable due to lower costs of assembly and inventory. By obtaining
headers in strip form and using automated assembly equipment to cut parts
to length and place, a manufacturer might be able to significantly reduce
inventory requirements. Furthermore, component to circuit board assembly
15 throughput rate might also be improved.

' The pri.or art, for example U.S. Patent No. 4,832,622 to Zahn, teaches
the use of continuous extrusion plastic strips for producing insulative
plastic strips for use in manufacturing unshrouded housings for electrical
headers. One drawback,' however, to the continuous extrusion of plastic

éO strips for this purpose is that secondary operations may be required to
produce the full finished part configuration. For example, it may be
necessary to cut lateral notches to serve as points for segmenting the strip
into individual insulative plastic strips. It may also be necessary to
perforate the strip to provide apertures for the placement of pins or other

25 conductive members in the completed connectors. |

The aforesaid Zahn patent also suggests that a continuous plastic

strip may be manufactured in discrete segments by injéction molding. In
one proposed mode of manufacturing a continuous plastic strip by injection
molding, Zahn teaches the use of a separate longitudinal spline as a carrier

30 for the units to be molded. A disadvantage to this approach may, however,
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complexity and expense of the overall operation. In another proposed mode,
Zahn teaches the sequential molding of discrete units in series without a
separate spline. Since, however, no specific means may be disclosed for

5 interlocking the sequentially molded segments, the resulting continuously
molded strip may lack the degree of flexibility or strength that would be
desirable for certain uses such as being capable of being wound on a reel to
extended lengths.

A need, therefore, exists for a continuous plastic strip which can be
10 used as or to manufacture an electrical connector housing which does not
require expensive finishing operations. A need also exists for such a
continuous plastic strip which may be manufactured without a separate
longitudinal spline or carrier. A still further need exists for a continuous
.plastic stripl which has the necessary strength and flexibility that would
15 enable it to be wound on a reel at extended lengths to facilitate its .
subsequent transport and storage.
Summary of the Invention
The plastic strip of the present invention comprises an elongated body
having a first and second end, and adjacent the first end there is a cavity for
20 receiving a polymeric molding compound. A plurality of conductive member
receiving means are spaced at intervals between the cavity and the second
end. Preferably the cavity is connected to the first end by a recess, groove or
slot to allow molding compound to be easily conveyed from the first end into
the cavity. Preferably the molding compound receiving cavity is an aperture
25 extending transversely through the plastic strip. More preferably, the cavity

comprises a pair of parallel transverse apertures connected by a pair of axial

grooves.
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' nj ecti ofoiqh3h3%urhdturing unshrouded insulative housings for electrical

connectors which comprises of elongated body which is formed of two
separate polymeric sections. These separate sections are formed by
5 separate shots or injections of a polymeric molding compound during an

injection molding process. Typically these first and second polymeric
sections will be axially aligned and over the length of the strip there will be a
plurality of axially spaced conductor member receiving means. Also
preferably, the second polymeric section fills a generally cylindrical shaped

10  space which extends transversely across the plastic strip. More preferably,
there can be two generally cylindrically shaped spaces which are connected
by a bridge, or still more preferably two bridges positioned and spaced
superimposed relation. The conductive member receiving means would

| preferably be a pin receiving aperture which also extends traversely across

15  the plastic strip in concentric arrangement with one of the transverse
cylindrical spaces. In a single pin row arrangement the two generally
cylindrically shaped spaces are arranged in axial relation and the bridges
would extend axially between them. In a row arrangement four cylindrically
shaped spaces could be used. In such an arrangement there are two pairs

20 of spaces in side by side relation and bridges would convert the cylindrically
shaped spaces.

The present invention also encompasses the product of a process for
continuously manufacturing an insulative plastic strip for an unshrouded
insulative ho'using electrical connector comprising the steps of first

25 providing an elongated mold for forming a length of the plastic strip. The
mold has a first and second opposed ends, and adjacent said first section
there is a means for forming an end cavity in said length of plastic strip. At

spaced intervals there are means for receiving a conductive element. The
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elongated mold is then filled with a polymeric molding compound, and the

molding compound is allowed to harden to form a first length of plastic strip.
A cavity is formed in this length adjacent the first end and a plurality of
spaced conductive element receiving means are also interposed between the

§ first and second ends of the mold. The first length of plastic strip is then
partially displaced from the second end of the mold. The cavity remains in
the mold, and the mold is again filled with the polymeric molding
compound. The molding compound is then allowed to harden to form a
second length of plastic strip contiguous with said first length of plastic

10 strip. This second length of plastic strip is also allowed to harden and the

process is repeated until the desired amount of plastic strip is produced.

Brief Description of the Drawings

The insulative connector plastic strip of the present invention and
plastic strip of its manufacture is further described with reference to the
15 accompanying drawings in which:
Figs. 1a-1f are top plan schematic views of a mold for use in the
plastic strip of the present invention and a continuous plastic strip
produced by the plastic strip of the present invention;
- Fig. 1g is an enlarged view of area Ig in Fig. 1a;
20 Fig. 1h is a cross sectional view through Ih - Ih in Fig. 1g;
Fig. 2 is a top plan view of a portion of a continuous plastic strip
representing a preferred embodiment of the present invention;
Fig. 3 is a side elevational view of the plastic strip shown in Fig. 2;
Fig. 4 is a cross sectional view through IV - IV in Fig. 2;
25 Fig. 5 is a cross sectional view through V - V in Fig. 2;

Fig. 6 is an enlarged view of the area within VI in Fig. 2;
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plastic strip of the present invention;
Fig. 8 is a top plan view of a portion of the plastic strip similar to
5 Fig.2 on the completion of a subsequent step in the process of its
manufacture;
Fig. 9 is a cross sectional view through IX - IX in Fig. 8;
Fig. 10 is a cross sectional view through X - X in Fig. 8;
Fig. 11 is a perspective view of the strip shown in Fig. 8 as emplaced
10 on a reel;
Fig. 12 is a detailed view of the area within circle XII in Fig. 11;
Fig. 13 is a is a top plan view of a portion of a continuous plastic strip
representing an alternate preferred embodiment of the present
inven.tion;
15 Fig. l4isa side elevational view of the continuous plastic strip shown
in Fig. 13;
Fig. 15 is a cross sectional view throggh XV - XV in Fig. 13;
Fig. 16 is a cross sectional view through XVI - XV1 in Fig. 13;
| Fig. 17 is an enlarged view of the area within circle XVII in Fig. 13;
20 Fig. 18 is a top plan view of a portion of a plastic strip similar to the
plastic strip shown in Fig. 13 on the completion of a subsequent step
in the process of its manufacture;
Fig. 19 is a cross sectional view through XIX - XIX in Fig. 18;
Fig. 20 is a cross sectional view through XX - XX in Fig. 18,
25 Fig. 21 is a cross sectional view through XXI - XXI in Fig. 18;
Fig. 22 is a perspective view of the continuous plastic strip shown in
Fig. 18 as emplaced on a reel;

Fib. 23 is a detailed view of the area with circle XXIII in Fig. 22;
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may be manufactured from the plastic strip shown in Fig. 11;

Fig. 25 is an end view of the electrical header shown in Fig. 24,

Fig. 26 is a fragmented top plan view of an electrical header which
may be manufactured from the plastic strip shown in Fig. 22;

Fig. 27 is an end vfew of the electrical header shown in Fig. 26;

Fig. 28 is a fragmented side elevational view of the electrical header
shown in Fig. 26; and

Fig. 29 is a fragmented perspective view of the continuous header
shown in Fig. 26 as emplaced on a reel.

Detailed Description of the Preferred Embodiments

Referring to Figs. 1a - 1f, a mold used in the plastic strip of the
present invention is shown generally at numeral 10. This mold includes a
base wall 12, and, as is conventional, an upper wall (not shown) in opposed
relation to the base wall. As is also conventional, the mold would include
side walls 14 and 16 and a molding compound receiving space 18 formed
between the side walls and the base and upper walls. As is conventional,
molding compound would be introduced into mold space 18 through a gate
20 which is connected to a runner (not shown). A plurality of projections as

at 22 and 24 extend respectively from side walls 14 and 16 into space 18.

‘The mold also has a first end 26 and a second article output end 28, and

adjacent the first end there is a major cavity producing body 30 which
extends upwardly from the base 12 into the space 18. Also projecting from
the base 12 into space 18 there are at regular intervals pin opening
producing projections 32, 34, 36, 38, 40 and 42. The major cavity
producing projection 30 includes cylindrical sections 44 and 46. Referring |
particularly to Figs. 1g - 1h, between the first end of the mold and

cylindrical section 44 there is an upper projection 48 and a lower projection
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a top medial bridge 52 and a lower medial bridge 54. To the interior side of

cylindrical section 46 there is a top interior projection 56 and lower interior
projection 58. Referring particularly to Fig. 1b, the mold described above is

5 initially filled with a suitable polymeric molding compound 60. This molding
compound is preferably a wholly aromatic thermoplastic polymer and more
preferably a mineral-filled liquid crystal polymer such as DUPONT ZENITE
6330 which is a 30% by weight mineral filled liquid crystal polymer. Other
suitable polymeric molding compounds would include polyamides,

10 polyesters, polyolefins, polycarbonates, polyketones and polyphenylenes,
especially polyphenylene sulfides. The molding compound selected would
preferably have a tensile elongation of from 1 percent to 20 percent.: The
molding compound selected would also have when cured, as will be
épparent from the following disclosure, requisite stiffness to maintain

" 15 spacing for pin insertion and have a flexural modulus of from 300,000 psi to
2,500,000 psi. Particularly for applicatidns in which high temperature
capabilities are desired, a mineral-filled polymeric molding compound might
be selected.

Referring to Fig. 1c¢, after the molding compound introduced to the

20 mold in Fig. 1b hardens, a first strip length 62 is displaced toward the
second or output end of the mold. This first strip length will have a major
end cavity 64 which remains inside the mold and a plurality of pin receiving
cavities 66, 68, 70, 72, 74 and 76. A plurality of side cavities as at 78 and
80 are also formed in this first strip length. Referring particularly to Fig. 1d,

25 molding compound 82 is again injected into space 18. It will be appreciated
that this molding compound also enters major cavity 64 in first strip length
62. Referring to Fig. le, after the molding compound 82 hardens, a second

strip length 84 which is contiguous with and connected to strip length 62
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a gener %dt%u?%ufgf él{:earlnosfafiﬁfec}errmg to Fig. 1f, it will be seen that a major
cavity 86 will be formed in the second strip length 84, and that this major
cavity will remain in the mold. Similarly pin receiving cavities as at 88 and

5 side notches as at 90 will also be formed in the second strip length.
Although not shown in the drawings, molding compound will again be
introduced to space 18 and to major end cavity 86 of the second strip
length. Still another strip length will be formed as a result, and that strip
length will be displaced from the second output end of the mold, after which
10  still more molding compound will be injected into space 18 and the major

end cavity of the strip length to form still another strip length.

Referring to Figs. 2 - 6, the continuous plastic strip includes filled
segments as at 92 each of which has a pin receiving cavity 94 and spacers
és at 96. These continuous strips also include lateral notches as at 98 and

15  100. These notches serve as point where the plastic strip may be segmented
to form individual connector housings. Those notches also contribute to
“achieving the necessary flexibility in the strip so that it can be wound on a
reel as will be explained hereafter. The continuous strips also include an
end section shown generally at numeral 102 which are made up of unfilled

20 sections 104 and 106 which have a central major cavity shown generally at
108. This major cavity has two generally cylindrically shaped apertures 109
and 110 which are connected by upper medial recess 111 and lower medial
recess 112. These upper and lower medial recesses are separated by bridge
113. Aperture 109 also has a connecting upper lateral recess 114 and a

25 lower lateral recess 115 which are separated by tongue 116. Aperture 110
has a connecting upper lateral recess 117 and a lower lateral recess 118
which are separated by bridge 119, It will be appreciated that lateral

recesses 117 and 118 and medial recesses 111 and 112 serve to convey
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productinghed Kelefing fp%tlcularly to Fig. 6, the notches preferably have an
5 angular width a of from 10° to 75° and have a depth of from 10 percent to
40 percent of the width of the strip. Referring particularly to Fig. 7, the
position of the end .section after the first strip length has been displaced
from the second end of the mold is shown. It will be seen that pin projection
producing projections as at 140 and 142 extend upwardly into the two
10 apertures 109 and 110 respectively to the unfilled segments 104 and 106.
After the first strip has been partially displaced from the mold through the
second end, the major cavity is filled with a second shot or injection of
molding compound. This procedure is then repeated until the desired
iength of the continuous strip is achieved. Preferably the finished
15 continuous strip would be from 5 feet to 5,000 feet in length.

From the above description it will be appreciated that the strip of the
present invention may be considered to be characteristically comprised of an
elongated body which is formed of separate sections of polymeric molding
compound. Referring to Figs. 8 - 10, the strip having an insulated body is

20 shown generally at numeral 128. This strip includes segments 130, 132,
134, and 136. These segments have central pin receiving apertures
respectively at 138, 140, 142 and 144. The strip also has lateral notches as
at 146 and 148 and spacers as at 150 and 152. The insulative strip also
includes a first polymeric section shown generally at 154 which is formed

25 from a first shot or injection of a polymeric mold compound. Axially aligned
with the first polymeric section is a second polymeric section shown
generally at numeral 156 which is formed from a second subsequent shot or

injection. This second polymeric section occupies, in part, a first generally
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space 160 which are positioned transversely across the height of the strip in

parallel relation. It will be understood that these generally cylindrically
shaped spaces may be cross sectionally octagonal or hexagonal or any other
5 regular figure and the term “generally cylindrical” will be understood to
include such embodiments. These transverse generally cylindrical shapes
are connected by an upper axial bridge 162 and a lower axial bridge 164
which also form part of the second polymeric section 156. Interposed
between this upper and lower axial bridge there is a first scctibn fill 166. In
10 opposed relation to the axial bridges there is on the transverse cylindrical
shaped base 158 and upper axial tongue 168 which is superimposed over a
lower axial tongue 170 and which is spaced from that lower axial tongue by
a first section fill 172. In opposed relation to the axial bridges on the
transverse cylindrical shaped space 160 there is an upper axial tongue 174
15  which is superimposed in spaced relation to a lower axial tongue 176 and
which also make up part of the second polymeric section. The axial tongues
174 and 176 are separated by a first section fill 178. _
Referring to Figs. 11 and 12, the continuous strip 128 may then be
wound on a reel 180 for storage or transportation. The reel should be of a
20 sufficient diameter so that a permanent curvature in the plastic strip will
not result. Preferably the reel will have a 10 inch inner diameter and more
preferably a 20 inch inside diameter on which a continuous strip having a
preferred length of from 100 feet to 500 feet would be wound.
Referring to Figs. 13 - 17, it will be seen that the steps described
25 above may also be used to make a plastic strip for a two pin row header. The
continuous strip includes filled segments as at 192 each of which has a pair
of pin receiving apertures 194 and 195 and spacers as at 196. This

continuous strip also include notches as at 198 and 200. The continuous
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peated until the desired amount of plastic strip 1s produced
cavity shown generally at 208. This major cavity has four apertures 209,
210, 211 and 212 which have lateral bridges 214, 215 and 216 and tongues

S 218 and 219. The strip will preferably have a height of from .050 inches to

.500 inches. Its width will preferably be from .100 inches to .500 inches.
Referring particularly to Fig. 17, the notches preferably have an angular
width b of from about 10° to 75° and have a depth of from 10 percent to 40
percent of the width of the strip.

10 Referring to Figs. 18 - 21, the process of making the continuous strip
shown in Figs. 13 - 17 is further illustrated. It will be appreciated that these
figures are analogous to the part of the plastic strip shown above in Figs. 8 -
9. It will also be appreciated that the strip with two rows of pin apertures
.may also be considered to be characteristically comprised of an elongated

15 body which is formed of separate sections of polymeric molding compound.
Referring to Figs. 18 - 20, the two row strip having an insulated body is
shown generally at numeral 328. This strip includes segments 330, 332,
334, and 336. A first lateral row of pin receiving apertures on these
segments is shown at 337, 338, 339 and 34(5. A second lateral row of pin

20 receiving apertures is shown at 341, 342, 343 and 344. The strip also has
lateral notches as at 346 and 348 and spacers as at 350, 351 and 352. The
insulative strip also includes a first polymeric section shown generally at
354 which is formed from a first shot or injection of a polymeric mold
compound. Axially aligned with the first polymeric section is a second

25 polymeric section shown generally at numeral 356 which is formed from a
second subsequent shot or injection. This second polymeric section
occupies, in part, a cylindrical shaped spaces 358, 359, 360 and 361 which

are each positioned transversely across the height of the strip in parallel
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5 fill as at 366. Between the cylindrical spaces 359 and 360 and cylindrical
spaces 361 and 362 there is an upper axial bridge 368 and a lower axial
bridge 370 both of which are part of the second polymeric section.

Referring to Figs. 22 - 23, the continuous strip 328 may then be
wound on a reel 480 for storage or transportation. Preferably the reel will be
10 a atleast a 10 inch and more preferably a 20 inch diameter reel on which a
continuous strip having a preferred length of from 100 feet to 500 feet would
be wound.
Referring to Figs. 24-25, a single pin row continuous strip with pins in
_place is illustrated. This strip 436 has notches as at 438 and 440 and
16  spacers as at 442 and 444. Pins as at 446 and 448 may be inserted in any
conventional way. Referring to Figs. 26-29, a continuous strip with pins in
place is illustrated. This strip 536 has notches as at 538 and 540 and
spacers as at 542 and 544. Pins as at 546 and 548 may be inserted in any
conventional way. Referring particularly to Fig. 29, the continuous strip 536
20 with pins emplaced may then be wound on a reel 680 for storage or
transportation. Preferably the reel will be at least a 10 inch and more
preferably a 20 inch inner diameter reel on which a continuous strip having
a preferred length of from 100 feet to 500 feet would be wound. Ordinarily
these reels would be transported to the site of an electronic manufacturer’s
25 assembly operation. The manufacturer would then segment the strip at
appropriate notch positions to obtain headers of a desired length. Preferably
the strip would be segmented by cutting it in any conventional means such

as with a band saw or with opposed blades in a scissors or guillotine like
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electronic assembly operations so that a header would be cut from a reeled
strip just prior to the placement of the header on a printed wiring board.
Example 1
5 A mold was constructed to produce an insulative strip similar to that

shown in Fig. 2. The strip was .100 inches in height and .095 inches in
width. Notches were separated by .100 inch and were .028 inch in depth
and had an angular size of 54°. The length of the strip in the mold was 3.60
inches. The molding compound used was DUPONT ZENITE 6330 (black), a

10 wholly aromatic liquid crystal polymer. The length of the strip in the mold
was 3.60 inches. The tensile elongation of the molding compound was 4
percent and its flexural modulus was 2.1 million psi. The mold was filled
with the molding compound, and a first insulative strip was produced. Mold
tc;rnperature was 160°F and nozzle heater temperature was 660°F. As was

15 described above, this strip was displaced from the second end of the mold,
and the mold was again filled with molding compound while the cavity in the

. first strip was engaged with the molding compound. Strips were

continuously produced in the above described manner until an overall
length of about 800 feet was achieved. 400 feet of this strip was wound on a

20  20inch .inner diameter reel. The remainder of this strip was approximately
éVenly divided and wound on three 20 inch inner diameter reels.

Example 2
A mold used to produce an insulative strip similar to that shown in

Fig. 13 was made. The strip width was 1.960 inches and the height of the

25  strip was 1.000 inches. The notches were separated by .100 inches and
were .075 inches in depth and had an angular size of 54°. The molding
compound, mold temperature and nozzle heater temperature were the same

as Example 1. In the way described above, lengths of plastic strip were



Fi.g. 9 is a cross sectional viewthrough IX - IXin Fig. 8; Fi g.

10 is a cross secfyional view through X - X i - 8, Fig. 11
is a perspective view of the strip shown in | THISE RS TS edr 10

on a reel; Fig. 12 is a detailed Jii ew ofgpig !\‘Nyfthi ncircle
XI'l in Fig. 11; Fig. 13 is ais ___:g_xgz_.:QLJaportionof
a continuous plastic strip 14epresenting an alternate preferred
enbodi mrent of the present i nvention; 15 Fig. 14 is a

si de el eoatimrakslyiprodeicednentPaistipBfxhe! I8AktE of Abblt B0DMeet was n
Fig. 13; Fig. 15 is a cross sectional view through XV - XV in
Fig. 13available. 400 feefof e istrip wAPHOUIRELH 2D iMbRINhEF %%el%ﬂ reelXVI 1 n
Fig. 13; Fig. 17 is an enlarged view of the area wthin circle

XVI'I i nTHedrerh@iniA@ strip wasfgprokfinhfelq e?r@ﬁlgpdiﬁ'fﬁéﬁ BY (Hre@ PP Ihrfr 2
plastic strip simlar to the plastic strip showmn 1n Fig. 13 on
t he comalieincter pdels, subsequent step

5 It will be appreciated that a plastic strip and apparatus for
economically and efficiently continuously producing an insulative strip for
use in manufacturing an unshrouded insulative housing for an electrical
connector has been disclosed.

While the present invention has been described in connection with the
10 preferred embodiments of the various figures, it is to be understood that
other similar embodiments may be used or modifications and additions may
be made to the described embodiment for performing the same function of
the present invention without deviating therefrom. Therefore, the present
invention should not be limited to any single embodiment, but rather
15  construed in breadth and scope in accordance with the recitation of the

appended claims.
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in the process—ef—its—manufacture; Fi g. 19 is a cross sectional

vi.ew through XIX - XIXin Fig. 18; |s a cross sectional
Vi ew throughThﬁ(SheetHXsBe&)Lfd gcedl S 25 “ﬁros?%gt i onal
vi ew t hrough *FI g ﬁf% ctive
view of the cqg |c strlp shown in === 18 as
enpl aced on a Fi b. 23'5|s a detalledm t‘he area wWith
circIeXXIlllnFlg 22;
6 Fig. 24 is a fragnmented top plan view of an electrical header
whi ch may be manufactured fromthe plastic strip shown in Fig.
15 Claims

WHAT IS CLAIMED IS:

1. A plastic strip used in the manufacture of unshrouded insulative

5 housings for electrical connectors comprising an elongated body having a
first and second end and having adjacent said first end a cavity for receiving
a polymeric molding compound for attachment to a second strip and a -
plurality of conductive member receiving means interposed at spaced

intervals between said cavity and said second end.
10

2. The plastic strip of claim 1 wherein a molding compound conveying
‘means connects the first end of the strip and the cavity for receiving the

polymeric mblding compound.

15 3.  The plastic strip of claim 1 wherein the cavity for receiving the

polymeric molding compound is a transverse aperture in the plastic strip.

4. The plastic strip of claim 3 wherein the cavity for receiving the
polymeric molding compound is a pair of parallel transverse apertures in the .

20 plastic strip.

S. The plastic strip of claim 4 wherein the parallel transverse apertures

are connected by at least one molding compound conveying means.

W




Fig. 25 is an end-view of the electrical header shown in Fig. 24;

Flg 26 is a fragnented top plan view of an electrical header which 5
rmay be manufactudred fromthe plastic strip shown in Fig. 22;

Fig. 27 is an end view of the electrical header:shcw&:u&:Erg::%B
Fig. 28 is a fragmented si de el evati onal V|em}dmﬂ$BEEEWB58EEE&I header
shown in Fig. 26; and Fig 91is fragﬁﬁmﬁeamperspkctive Vi ew
of the continuous header 10 shom% in Flg —26-as—enpraced ‘on a reel.
Det ai | ed Description of the Preferred Enbodi nents Referring to
Figs. la - 1f, a nold used in the plastic strip of the pr esent

i nvention is shown generally at nuneral 10. This nold includes a base

wal |12, gand, 7Rg g1 55O SR of Uilthn SAIMERAR tHIHerk BB aSHAWMN B SRBRZEd

axial molding compound conveying means connecting said transverse

apertures and said first conveying means is superimposed over said second

5 conveying means.

7.  The plastic strip of claim 1 wherein the conductive member receiving

means are pin receiving cavities.

10 8.  The plastic strip of claim 1 wherein there are a plurality of lateral

notches on the strip.

9, The plastic strip of claim 1 wherein said strip has a height of from
about .100 inch to about .500 inch.

15

10. The plastic strip of claim 9 wherein the plastic strip has a width of
from about .050 inch to about .500 inch.

11. The plastic strip of claim 8 wherein the lateral notches have an

20 angular width from about 10° to about 75°.
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15 relat mﬂ_t“ﬁ—t“he—bﬁS‘e“Vb&H' As is also conventional, the nold would

include This |ls 14 and 16 and a nol di ng c»orrpound recei ving space 18
f or med _ P e walls and the base and uppet S. As is
conventionai’ | l g conpound woul d bﬁﬂﬁﬁlnrg%q% Bﬁi’ﬂ) ‘!m)l d space 18
through a g - ' ich is connected lé@,p_gcg()not thown) A
plurality of projections as 20 at 22, _and ex ngl:r:em@c"ﬁel y from side
wal I's 14 and 16 |nto space 18. The mot@ al so has a first end 26 and a

?}ngr”dﬁ |ty Sl o0 of Sl nerein B Taterel Botehen YSTY o ANHIE 'EESZ 12
there ALTART Seaar 4D 5ckeBhE of the Widb aFithg sseb 1 <l 45 pePesicdt

34, 36,3 and 42. The major cavity produci ng projection 30
I ncl ude’g ‘? ‘é}q $d1P-sections 44 and 46. Referri ng particularly to
Figs. 1g - Ih, between the first end of the nold and cylindrical

section 44 there is an upper projection 48 and a | ower projection

5 13. The plastic strip of claim 1 wherein said strip has a length from about

-5 feet to about 5000 feet.

14. The plastic strip of claim 1 wherein said strip is comprised of a
polymeric molding compound having a tensile elongation of from about 1

10  percent to about 20 percent.

15. The plastic stﬁp of claim 1 wherein the strip is cofnprised ofa
polymeric molding compound having a flexural modulus of from about
300,000 psi to about 2,500,000 psi.

15
16. ‘A plastic strip used in the manufacture of an unshrouded insulative
housing for an electrical connector comprising an elongated body formed of
first and second polymeric sections which are formed from separate
injections of a polymeric molding compound.

20
17. The plastic strip of claim 16 wherein said strip has a plurality of

axially spaced conductor member receiving means.

18. The plastic strip of claim 16 wherein the first and second polymeric

) BN VR

25 sections are axially aligned.



7 50 in the body 30. Simlarly between cylindridal sections 44 and 46

there is top nedial bridge 52 and a | ower nedial bridge 54. To the
interior side o cylindrical section 46 there is a top interior
projection 56 and | ower interior proj epti-0p--h8—-Retertrin

particularly to Fig. |Ib, the nold described Abpvwe sHEET BASI BHIAN gl ly filled
with a suitable polyneric nolding cog@)und 60). Thl%maﬂmg Jx conpound
is preferably a wholly aromatic thernopl asti e~pot=Frer—andFore

preferably a mneral-filled liquid crystal polyner such as DUPONT ZEN TE

19.  The plastic strip of claim 16 wherein the second polymeric section fills

a generally cylindrically shaped space which extends transversely across the

plastic strip.

20. The plastic strip of claim 19 wherein the second polymeric section fills
a pair of spaced generally cylindrically shaped spaces which extend

transversely in parallel relation across the plastic strip.

10 21. The plastic strip of claim 20 wherein the parallel transverse spaces are

connected by an axial bridge.

22. The plastic strip of claim 21 wherein the parallel transverse spaces are
connected by first and second axial bridges wherein said first bridge is

15  positioned in spaced superimposed relation over said second bridge.

23. The plastic strip of claim 22 wherein at least one axial tongue projects
from each of the parallel transverse spaces in opposed relation to the
connecting axial bridge.

20
24." The plastic strip of claim 23 wherein a pair of transversely spaced
axial tongues extend from each of the parallel transverse spaces in opposed

relation to the connecting axial bridge.

25 25. The plastic strip of claim 19 wherein the conductive member receiving

means comprise transverse pin receiving apertures.

—_—
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6330 which is a 30% by weight mineral filled Ii qui d crystal pol yrrer O her
sui tabl e pol ymervc nmol di ng conpounds woul d i ncld pelyam-de:

pol yesters, pol yol efins, polycarbonates, polykét nesiamt jpd 5 enes,
especi al | y pol yphenyl ene sul fi des. The mol di ng icorrpoaﬂei‘ ;sre@mct ed uI d
preferably have a tensile elongation of from 1'pereert=to 20 percent. The
nol di ng conpound sel ected woul d al so e when cured, as will be

apparent fromthe follow ng disclosure,” requisite stiffness to maintain 15

T "0 980Gt wtiic seih B Eiala) By e a e BBk o e B gh 7
EﬁFﬁ?LSt mcrn ERGAA S0 R 50  tne hdh ﬁxhgfir%ﬁg%é o, 1c,

after the nol ding conmpound introduced to the 20 nold in Fig. Ib hardens, a
first strip length 62 is displaced toward the

27. The plastic strip of claim 20 wherein there are a pair of pin receiving
5 apertures and each of said apertures extends transversely through the strip

in concentric relation to one of said cylindrically shaped spaces.

28. The plastic strip of claim 19 wherein the second polymeric section fills
two pairs of spaced generally cylindrically shaped spaces which extend

10 transversely in parallel relation across the plastic strip.

29. The plastic strip of claim 28 wherein the cylindrically shaped spaces
in each of said pairs positioned in side by side relation are connected by a
iaterally extending.bridge.

15
30. The plastic strip of claim 29 wherein the parallel transverse spaces are .
connected by first and second bridges wherein said first bridge is positioned

in spaced superimposed relation over said second bridge.

20 31. The plastic strip of claim 29 wherein the two pairs of cylindrically

shaped spaces are connected by an axial bridge.

32. The plastic strip of claim 31 wherein the two pairs of cylindrically
shaped spaces are connected by first and second axial bridges wherein said
25 first bridge is positioned in spaéed superimposed relation over said second

bridge.

-
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second or outpu{——eﬁd-—oL_I_he_m_g. This first st,
end cavity 64 which remains inside the nold and an,pég £+ - .|f1
recei vi ng ThE etHaeEeeﬁﬁeplaG&, 70, 72, 74 and 6. plﬂ_[g\éé?%i; “of (5| de

cavities as at are also formed in=t —~s\t.«r.+p | engt h.
Referring parti 1 d, 25 nolding conpound 82 is again
I njected into space be appr@ci at ed that this nolding

conmpound al so enters maj or caV|ty 64 in first strip length 62.

Referring3.o Altg V\ﬁlaetxcaéth;f of Haimod iwleereimaaundaBtorigueprojeces froaptie
strip length 84 ichis contlguous wi th and connected to strip length 62

laterally extending bridge in opposed relation to the axial bridge.

engt.h wil|l_ have a ngjor

34. The plastic strip of claim 16 wherein there are a plurality of lateral

5 notches on the strip.

35. The plastic strip of claim 16 wherein said strip has a height of from
about .100 inch to about .500 inch.

10 36. The plastic strip of claim 29 wherein the plastic strip has a width of
from about .050 inch to about .500 inch.

37. The plastic strip of claim 34 wherein the lateral notches have an
| angular width from about 10° to about 75°.
15 ' |
38. The plastic strip of claim 37 wherein the lateral notches have a depth
of from about 10 percent of the width of the strip to about 40 percent of the
width of the strip. |

20 39. The plastic strip of claim 16 wherein said strip has a length from
"about 5 feet to about 5000 feet.

40. The plastic strip of claim 16 wherein the polymeric molding compound '
has a tensile elongation of froﬁ about 1 percent to about 20 percent.

25
41. The plastic strip of claim 16 wherein the polymeric molding compound

has a flexural modulus of from about 300,000 psi to about 2,500,000 psi.

LAY R




will be formed. This strip length will itself be-displace fromthe second
out put end of thg nold. Referring to Fig. if, it lLl_Dbe seen that a najor
cavity 86 will be forned in the second strip |engt 'fhlé@-&E@?q r@gEmt i's major
cavity will remain in the nold. Simlarly pin re ewngFgLaA ’;ies ag at 88
and 5 side notches as at 90 will also be forned

| engt h. Al t hough not shown in th2fdraw ngs, nol di ng corrpound vm I I
agai n be i ntroduced to space 18 and to major end cavity 86 of the
second s#2ip The plastiasttip dfidlaim d7owhereintcorpluctivgt ¢dlemdritsizrefangagddas a
result, and that strip |l ength will be displaced fromthe second

out put einl tbé cohductivd elerhent recsivinglfesnisl | nore nol di ng conpound wi || be
i njected into space 18 and the nmajor
43. A plastic strip used in the manufacture of unshrouded insulative
5 housings for electrical connectors comprising the product of a process
comprising the steps of: '
{a)} providing an elongated mold for forming a length of said plastic
strip having first and second opposed ends wherein adjacent
said first section there is a means for forming an end cavity in
10 said length of plastic strip and at spaced intervals there are
means for forming conductive element receiving means in said
length of said plastic strip;
(b) at least partially filling said elongated mold with a polymeric
- molding compound and aliowing said molding ;:ompound to at
15 least partially harden to form é first length of plastic strip
having a cavity adjacent the first end and a plurality of spaced
conductive element receiving means interposed between the first
and second ends of the mold;
. {¢) partially displacing the first length of plastic strip formed in step
20 (b) axially from the second end of the mold such that the cavity
in the plastic strip length formed in step (b) remains in the
mold; and
(d) again at least partially filling the eiongated mold including the -
cavity in the plastic strip length formed in step (b) with the
25 polymeric molding compound and allowing said molding
compound to at least partially harden to form a second length of

plastic strip contiguous with said first length of plastic strip.
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end cavity of the stri p |l ength to formstill another strip |ength.

Referring to Fi g; the continuous plastic strip includes filled
segnents as at 9 each of whi ch has a pin recei g, spacers
as at 96. These continuous strips also include Iaﬂgrg{&mqimegx~\aé at 98 and
15 100. These notches serve as point where the pl asRERLSCEDp mayj be
segnent ed to formindividual connggtor héuﬁ%—ﬁgﬁ—ﬂ"ﬁ&mhes al so
contribute to achieving the necessary flexibility in the strip so that

it can be4qaounpheplastic strl}lb o€kl %Ivbhémﬁmb%akﬂuimuaaé taSfeanB8or
continuous strips also include an end section shown generally at

nuneral 1@#miRipGh apertiiedos Peée‘m fmbl&ﬂg?&mﬁéﬁhdfmsth%oﬁia%ﬁ@ skfi. whi ch
have a central "major cavity shown general [y at This major cavity
has two generally cylindrically shaped apertures 109 and 1 10 which
are connected by upper nedial recess 11 1 and | ower nedi al

45. The plastic strip of claim 45 wherein the mold includes a means for
5 forming a pair of transverse apertures for receiving molding compound in

the plastic strip.

46. The plastic strip of claim 45 wherein the apertures are connected by

at least one axial recess.

10

. 47.  The plastic strip of claim 46 wherein the apertures are connected by

an axial first recess superimposed over an axial second recess.

48. The plastic strip of claim 44 wherein there is a molding compound
15 receiving space in the molds and the means for forming the major cavity is a

projection extending into said molding compound receiving space.

49. The plastic strip of claim 45 wherein there is a base wall and a
projection extends from said base wall into said molding compound

20 receiving space.
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recess 112. These upper and | ower nedi al recesses are separated by bridge
113. Aperture 10? al so has a connecti ng uppet—=ateraF=Feces85—T14 and a 25
| ower |ateral récess 115 which are separ at ed| b3 SHEEEHAS EENpgrture 110
has a connecting upper lateral recess 1 17 and a IRERAACERterallirecess 1 18
whi ch are separated by bridge 119. It wll be=apprecrated that | ateral
recesses 117 and 118 and nedi al recess 111 and 112 serve to convey

9 mel ted nol di ng conmpound fromthe end of the strip respectively into

50. The plastic strip of claim 49 wherein the projection extending from the

base wall into said molding compound receiving space comprises a first and

a second cylinder.

5 51. The plastic strip of claim 50 wherein at least one bridge connects said

first and second cylinder.

52. The plastic strip of claim 51 wherein between said first and second

cylindér a first bridge is superimposed over a second bridge.

10

' 53. The plastic strip of claim 52 wherein at least one projection extends

from said first cylinder toward the first end of the mold.

54. The plastic strip of claim 51 wherein at least one projection extends

15 from the second cylinder toward the second end of the mold.

55. The plastic strip of claim 44 wherein the means for receiving the
conducting elements comprise a plurality of conductive element receiving

cavities substantially openly spaced on the strip.

———
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apertures 109 and 110. The stri p will preferably have a height of from 100
inches to .500 ifiches. ts width will preferak 050 i.nches to 500

inches. Referring particularly to Fig. 6, thé nosehesTef se@blly have an
5 angular wwdth a of from 100 to 75[err] ang havergpidarth of_f]irom 10

percent to 40 percent of the wi dth of ﬂﬂaxer:st:#:kqgc;—ﬁeﬁf:etmﬂg
particularly to Fig. 7, the posir2i40n of the end section after the
first strip length has been displ aced fromthe second end of the nold

as ot 148 %nd T PESHE Mfip o tiaRh 4 iieRein ibre arg a BRSKMV I 0001 200 015
respect i byectnis"EctbAlling fdnt tHEHASE Wit adMlly'8Faced between the second

cylinder and the second end of the mold to form pin receiving cavities.

5 §7. The plastic strip of claim 44 wherein means are provided for

producing lateral notches in the plastic strip length.

S8. The plastic strip of claim 44 wherein a plurality of projections extend
from the lateral walls of the mold into the molding compound receiving

10  space to produce lateral notches in the plastic strip length.

59. The plastic strip of claim 44 wherein the polymeric molding compound

is a wholly aromatic thermoplastic polymer.

15  60.  The plastic strip of claim 44 wherein the polymeric molding compound
is a liquid crystal polymer.

61. The plastic strip of claim 44 wherein the polymeric molding compound
is selected from the group consisting of polyamides, polyesters, polyolefins,

20  polycarbonates, polyketones and polyphenylenes.
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After the first strip has been partially displaced fromthe nold through

t he second vend, the major cavity is filled with a second shot or

i nj ection of ¥ ol di ng conpound. This pro%edure,is t hen repeated unti
the desired | ength of the continuous stri g rigf erably
the finished 15 continuous strip would be fdaﬁﬁ§§E§§iéﬁéig?sgoffeet in

| engt h. From the above descjg pti Onizi--i ~@Q{g{ﬁ_&_ﬁfated t hat
the strip of the present invention nay be considered to be

charactergsti c ' : : t | ' of
6311 OPhE PI4SHEP 5‘%@?){ %imrmﬁF ﬁi‘}n‘ghef'élﬁ rtgg rﬁ;‘gﬁﬁﬁy gmf’l’ﬂc figst B o

separate sections of pol rring to Figs.

- 10, the i ) ' i : numer al
12" 7oy S5 TR BonTEM o o RS fTrodabalio AN Rbo o4

inches.

5 63. The plastic strip of claim 61 wherein the steps are sequentially
repeated until an overall plastic strip length from about S feet to about

5,000 feet is formed.

64. The plastic strip of claim 63 wherein the plastic strip is wound on a

10  reel having an inside diameter of more than about 10 inches.

65. The plastic strip of claim 63 wherein the plastic strip is cut into

segments at least at some of the notches.

156 66.. The plastic strip of claim 44 wherein the plastic strip has a height of
\\

» 4 I
from about .100 inch to about .500 inch. This Shee;

\\
i
67. The plastic strip of claim 66 wherein the plastic strip has a width ot |

from about .050 inch to about .500 inch.

20

68. The plastic strip of claim 44 wherein the lateral notches have an

angular width of from about 10° to about 75°.



134; and 136. These segnents have central pin receiving apertures
respectively at 138, 140, 142 and 144. The stri P, al.so.has lateral notches

as at 146 afd 148 and spacers as at 150 an JﬂSi?S SJE?TH%%LQ“\' ye strip
al so includes a first polyneric section sh Wﬁ‘@l\b gpat 154 which
is formed 25 froma first shot or injection ofLa__pe,_._‘,'_m_nLJ.s_ﬂ“ u..uorrpound
Axi ally aligned with the first popgneric section is a second

pol ymeric section shown general ly at numeral 156 which is formed from

a second ggbseqHeHastiOStip of clami BBeﬁthé]n thai 18t HORCRAS KEBE aCd&SEt | on
occupies, In part, a first generally
from about 10 percent of the width of the strip to about 40 percent of the

width of the strip.

5 70. The plastic strip of claim 44 wherein the plastic strip is comprised of a
polymeric molding compound having a tensile elongation of from about 1

percent to about 20 percent.

71. The plastic strip of claim 44 wherein the plastic strip is comprised of a
10  polymeric molding compound having a flexural modulus of from about

300,000 psi to about 2,500,000 psi.

72. The plastic strip of claim 44 wherein conductive elements are engaged

in the conductive element receiving means.

15
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10 - cylindrically shaped space 158 and a second generally
cylindrically shaped -~ space 160 which are positioned transversely
across the height¥of the strip in parallel relation. It will be
understood that these generally cylindrically -may be
cross sectionally octagonal or hexagonal or any EthHEETHEg@EQN Figure
and the term"generally cylindrical" wlg7 be underst OBEPLACED i n{;l ude
such enbodi ments. These transverse generally cylT ﬂmzs#ape&-‘ are
connected by an upper axial bridge 162 and a | ower axial bridge 164
whi ch also formpart of the second polyneric section 156. |nterposed
between this upper and | ower axial brABgtractere is a first section fill
166. In

Disclosed is a plastic strip for use in the manufacture of unshrouded

insulative housings for electrical connectors. The strip is comprised of an

5 elongated body having a first and a second end and adjacent the first end
there is a cavity for receiving a polymeric molding compound. This cavity
allows the strip to be attached end to end a second subsequently formed
axially aligned plastic strip to allow for the continuous manufacture of such
strips. The strip also includes a plurality of axially spaced apertures for

10 receiving pins or other conductive elements.

e
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10 opposed relation to the axial bridges there is on the transverse

cylindrical +sshaped base 158 and upper axial tongue 168 which is
superlnagﬁﬁgvaer a | ower axial tongue 170 a mhlch i's spaced from

t hat t ongue by a first section f

relation to the axial bridges on the transveise ? L Fi%\héped
space 160 there is an upper axial tongue 174 15 : Mhme«hwf§ﬁﬁbrlnpﬁsed I n
spaced relation to a |ower axial tdnglié€) 176 and whi ch al'so make up
part of the second polyneric section. The axial tongues 174 and 176
are separated by a first section fill 178. Referring to Figs. 11
and 12, the continuous strip 128 may then be wound on a reel 180 for
storage or transportation. The reel should be of a 20 sufficient dianeter
so that a permanent curvature in the plastic strip wll not result.

Preferably the regly will have a 10 inch inner dianmeter and nore
preferably a 20 ingh inside dianeter on which a continuous strip having a
preferred I ength ofg from 100 feet to 500 f eet mould be wound. Eg

e

Referring to15|g< 13, - 17 it M' he ;/}ﬂa /;y ?
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25 above may al so be used to nake a plastic strip for a two pin row header.

has a pair

igﬂginuoﬁs strip includes filled segnents as at 192 each of which
of pin receiving apertures 194 and 195 and spacers: as at

196. This continuous strip also include notgﬁﬁg:ég_g%HAQQﬁgmdLZOO. The

cont i nuous strip also includes an

i Bagid; givzghown general |y

at nunmeral 202 which are nadezﬂijB unfil | gd._secti-ars—284=ant 206
whi ch have a central major

14
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cavity shown generally at 208. This major cavity has four apertures 209,
210, 211 %gréiz whi ch have lateral bridges 214, 215 and 216 and tongues 5
218 and 219. e strip will preferably have aéﬂTe’Tght—‘OT“‘f'T“O‘m‘; 0 inches to
.500 inches. Its width will preferably be frog ' @Hﬁ%&ﬁ B&N 500 i nches.
Referring particularly to Fig. 17, the notche '_,__J)_LQL%E )ave _&n angul ar
width b of fromabout 10[err] to 75\[;\-}9}41] and have a depth of from 10
percent to 40 percent of the tfpof the strip. 10 Ref erri ng
to Figs. 18 - 21, the process of making the continuous strip shown in
Figs. 13 - 17 is further illustratéed. It will be appreciated that these

figures are anal ogous to t8I8e part ‘ef

! U
o t90 W

1§

58 FIGth N\ P ———

30 This Sheet Has Been Replaced

LT



9..1t will also be éppremated that the strip with two rows of pin
apertures mdly al so be considered to be characteristically conprised

of an el oﬁgéﬁeh 15 body which is fornmed of separate sections of polyneric
mol di ng conpound. Referring to Figs. 18 __ZQ,_.Lhe__t_mn_LoAAL.stm p

havi ng an insul ated body is shown generalﬂ u? é% , Thi's
strip includes segnents 330, 332, 4/10"}34 ar’ad 3 6R téﬁt atieral row
of pin receiving apertures on t hese seg owR-at-337, 338,

339 and 340. A second lateral row of pin FE&EI Vi ng apertures is own
at 341, 342, 343 and 344. The strip also ggl Izateral mgcbe'sﬂas t
346 and 348 and spacers as at 350, 351 and®352. \ 109 \“0
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|nsulat|ve strip also I ncludes a first polyneric section shown generally at
354 mhlch4#iﬁgfrnéd froma first shot or injection of a polymeric nmold
conmpound ly aligned with the first polyneric section is a second 25
pol yneric section shown generally at nuneral 356 mhlch is formed froma

second subsequent shot or injection This second %HE[IL SEector—:
occupies, in part, a cylindrical 5a?£ paces 35 EEEIASREEG ] whi ch
are each positioned transversely ac he he|ghi_of vﬁefé¥?ﬁp in parallel

—
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12. rel ation. The transverse generally cylindrical shapes on opposite
si-des of the “strip are connected by an upper axial bridge as at 362
and a | owed £Bilal bridge as at 364 which also formpart of the second

pol ynmeric section 356. | nt er posed between ffh T Gwer axi al
bridge there is a first section fill as at 6?‘%%&%%%
fox=t-wlle

5 % |
cylindrical spaces 359 and 360 and %I 'eri (o | [ | S—— 361 _and 362
there is an upper axial bf28dge 368 ;/ | ower axi al bri dge 370 both

of which are part of the s conX pol yrer tion.
130§ 146 132 158 £

140 168 162 144
154\‘ o N 14
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Referrlng to Figs. - 23, the continuous strip 328 may then be
480 for storage or transportati ~the reel wll

wound on r 2{ TR
be. 10 a a 4% st a 10 inch and nore preferably’_aT’Z@SHﬁﬂTHﬁEﬁ@@:@H reel on
which a continuous strip having a preferrgd Ien@EﬂkﬁEﬁromiiOO f eet
to 500 feet would be wound. Referrinmg—to-Frgs—24-25, a

single pin row continuous strip wthlgﬁ pl ace I 1 lustrated.
This strip 436 has notches as at 438 440 and 15 :XED @ and
eﬁi | jway.
‘|

1

444. Pins as at 446 and 448 nay be inset3gd |n1941y1g2 20
S

Referring toH ./-(;)2-6-%9,0 ont pyou
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place is illustrated. This strip 536 has notches as at 538 and 540 and
spacers aS4a4 42 4nd 544. Pins as at 546 and 548 nay be inserted in any
conventi onal . Referring particularly to Fig. -2€ continuous strip
536 20 with pins enplaced nmay then be wound on?am,g%lH o), 1.01 orage or
transportation. Preferably the reel will be at |gas | Erﬁﬁ‘birmre
preferably a 20 inch inner dianeter $(Zejsgon whi ch=a=—ecart-n M&Lp havi ng
a preferred | engtigogf from 100 feet

0 feet would be wound. O'dinarily
these reels would be tragsported to the si of an el ectronic

manuf acturer's 25 %sse“ 6) ration. TheAmanufacturer woul d then segnent
the strip at 330 4 ¢ %Xf jons to %%ain hddHers of a

desired Ieglﬁ h. Rrefigg

337

364
4
356 /\%N FIG 21

] 362
377356 356 366
\?Q\\\\
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3y, 3
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t he strlp woul d be segnented by cutting it in any conventional neans such
as° wth a aw’or with opposed bl ades in a sci.SSQrs._or _ QU|IIot|ne i ke

act.i on. Prefergbly such segnentation woul d be |ntégﬁg§ et -
el ectroni c assenbly operations so that a header g%ggﬁgr “bhreeled
strip just prior to the placenent of the header o hLLﬂgjboard
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Exanmple 1 5 A nmol d was constructed to produce an insulative strip
sifm lar to4481 *  shown in Fig. 2. The strip was 100 inches-in: hei ght
and . 095 inches’in wi dth. Notches were sepay atgeshyer 4RS Begah) and
were .028 inch in depth and had an angul ar E;fe GHeArhcebhe | epgth of
the strip in the nold was 3. 60 I nches. The -di-Rg—conpourd=gsed was
DUPONT ZENI TE 6330 (bl ack), a 10 qﬁyb&yoaronatic liquid crystal polyner.
The length of the strip in the nold was 3.60 inches. The tensile

el ongati on of the nol di ng conpound was 4 percent and its flexural
modul us was 2.1 mlli psi . {~hhe nold was filled Wi t he nol di ng
conpound, and a firstf fnsul atifjve strip was produced. Ml d

» 48
- /_348 ~
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KAl 1 it %:‘nr
tenperature was 160[err]F and nozzl e heater terrperat).l Of.. “‘f
was 15 described above, this strip was displaced fro,’mthe second fi of

the nol d, and the mold was again filled with r’rd | di n§ £66Hogen v\/n Ie
the cavity in the first strip was engaged vmth;th,e ol di ng conp

Strips were continuously produced in the above | escrl bed rrarinE“r nt|I
an overal | | engt h of about 800 feet was achl ev 4@0@&31, of thu S

strip was wound o e [\ Af this
strip was appromafgg%;r JLaQJé Q’%y ham C IMON ]¥ ch
| nner d| anet er ree' g ATIVF HOU NGS IN FLE TR

A nold used to produce an insulative strip simlar to that shown |n

Fig. 13 vs nade. The strip w dB&c ind T thechegemtiont he hei ght of the
25 strip was 1.000 inches. The notches were separated by .100 i nches and

1. Field of the Invention: The present invention relates to electrical

connectors and more particularly to plastic strips for use in manufacturing
insulative housings for use in electrical connectors.

2. Brief Description of Prior Developments: It has been suggested

10 that the use of pin header connectors in continuous reel form might be
desirable due to lower costs of assembly and inventory. By obtaining
headers in strip form and using automated assembly equipment to cut parts
to length and place, a manufacturer might be able to significantly reduce
inventory requirements. Furthermore, component to circuit board assembly

15  throughput rate might also be improved.

The prior art, for example U.S. Patent No. 4,832,622 to Zahn, teaches
the use of continuous extrusion plastic strips for producing insulative
plastic strips for use in manufacturing unshrouded housings for electrical
headers. One drawback,. however, to the continuous extrusion of plastic

20 strips for this purpose is that secondary operations may be required to
produce the full finished part configuration. For example, it may be
necessary to cut lateral notches to serve as points for segmenting the strip
into individual insulative plastic strips. It may also be necessary to
perforate the strip to provide apertures for the placement of pins or other

25 conductive members in the completed connectors.

The aforesaid Zahn patent also suggests that a continuous plastic
strip may be manufactured in discrete segments by injection molding. In
one proposed mode of manufacturing a continuous plastic strip by injection
molding, Zahn teaches the use of a separate longitudinal spline as a carrier

30 for the units to be molded. A disadvantage to this approach may, however,



were . 075 inches in depth and had an angul ar si ze of’n" A(;Négg
conpound, nold tenperature and nozzl e heater terrpera‘
as Exanple 1. In the way descri bed above, |engths of

iwe**lﬁgr{re

| astic strlpz

14 continuously produced until a strip of the enng ot ’”’/ﬁf/avl @bl e.
400 feet of the strip was wound on a 20 inch inner difaneter reel. i The
remai ning strip was approxi mately evenly dRvided on three 20 | nch |nﬁer
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20

25

be that the use of the separate longitudinal spline may contribute to thc

complexity and expense of the overall operation. In another proposed mode,
Zahn teaches the sequential molding of discrete units in series without a
separate spline. Since, however, no specific means may be disclosed for
interlocking the sequentially molded segments, the resulting continuously
molded strip may lack the degree of flexibility or strength that would be
desirable for certain uses such as being capable of being wound on a reel to
extended lengths.

A need, therefore, exists for a continuous plastic strip which can be
used as or to manufacture an eléctrical connector housing which does not
require expensive finishing operations. A need also exists for such a
continuous plastic strip which may be manufactured without a separate
longitudinal spline or carrier. A still further need exists for a continuous
plastic strip which has the necessary strength and flexibility that would
enable it to be wound on a reel at extended lengths to facilitate its
subsequent transport and storage.

Summary of the Invention

The plastic strip of the present invention comprises an elongated body
having a first and second end, and adjacent the first end there is a cavity for
receiving a polymeric molding compound. A plurality of conductive member
receiving means are spaced at intervals between the cavity and the second
end. Preferably the cavity is connected to the first end by a recess, groove or
slot to allow molding compound to be easily conveyed from the first end into
the cavity. Preferably the molding compound receiving cavity is an aperture
extending transversely through the plastic strip. More preferably, the cavity

comprises a pair of parallel transverse apertures connected by a pair of axial

grooves.
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di aneter reels. 5 . It will be appreciated that g:

j<prasfic stitip anf
appar at us for econonical ly and efficiently continugusl’y produ¢ifg an
i nSul ative strip for use in manufacturing an unshﬁr{audgg, AQsyl at ij‘fveg-
housing for an el ectrical connector has been dis¢l 6sed” ¥v: 9/ | hile

the present invention has been described i 8 connecti pn~wrt-h--the 10 ! !
preferred enbodi nents of the various figures, it is to be under st ood t hat
other sinilar enbAltoramdsnpaysdiewittdd the present madrndian #na plasticistrip fimy
be made to the described enbodi ment for performng the same function of
t he present usyéemmanufEdtuomy drsheauderd irtslative mousiege far electmealpr esent
i nvention should not be imted to any single enbodinent, but rather 15
const rued i ncdnmeatohs winick copeprisesiof elomgated wodr whishr iscformedoal 7o t he
appended cl ai s. .
separate polymeric sections. These separate sections are formed by
5 separate shots or injections of a polymeric molding compound during an
injection molding process. Typically these first and second polymeric
sections will be axially aligned and over the length of the strip there will be a
plurality of axially spaced conductor member receiving means. Also
preferably, the second polymeric section fills a generally cylindrical shaped
10 space which extends transversely across the plastic strip. More preferably,
there can be two generally cylindrically shaped spaces which are connected
by a bridge, or still more preferably two bridges positioned and spaced
superimposed relation. The conductive member receiving means would
preferably be a pin receiving aperture which also extends traversely across
15 the plastic strip in concentric arrangement with one of the transverse
cylindrical spaces. In a single pin row arrangement the two generally
cylindrically shaped spaces are arranged in axial relation and the bridges
would extend axially between them. In a row arrangement four cylindrically
shaped spaces could be used. In such an arrangement there are two pairs
20  of spaces in side by side relation and bridges would convert the cylindrically
shaped spaces.

The present invention also encompasses the product of a process for
continuously manufacturing an insulative plastic strip for an unshrouded
insulative housing electrical connector comprising the steps of first

25 providing an elongated mold for forming a length of the plastic strip. The
mold has a first and second opposed ends, and adjacent said first section

there is a means for forming an end cavity in said length of plastic strip. At

spaced intervals there are means for receiving a conductive element. The
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d ai s WHAT |'S CLAIMED I S: 1. Aplast{fl o strip usedlml}he
manuf act ure of unshrouded i nsul ative 5 housings far glegtrisg @:j 5 f
connectors conprising an el ongated body having a | first and sfecpnd end
and having adjacent said first end a cavity for regeiving

nol di ng conpound for attachnent to a second 4'strl p and_a,.
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o a»boé yneric

elongated mold is then filled with a polymeric molding compound, and the
molding compound is allowed to harden to form a first length of plastic strip.
A cavity is formed in this length adjacent the first end and a plurality of
spaced conductive element receiving means are also interposed between the
5 first and second ends of the mold. The first length of plastic strip is then
partially displaced from the second end of the mold. The cavity remains in
the mold, and the mold is again filled with the polymeric molding
compound. The molding compound is then allowed to harden to form a
second length of p{asﬁc strip contiguous with said first length of plastic
10  strip. This second length of plastic strip is also allowed to harden and the
process is repeated until the desired amount of plastic strip is produced.
Brief Description of the Drawings
The insulative connector plastic strip of the present invention and
plastic strip of its manufacture is further described with reference to the
15 accompanying drawings in which:
Figs. la-1f are top plan schematic views of a mold for use in the
plastic strip of the present invention and a continuous plastic strip
produced by the plastic strip of the present invention;
Fig. 1g is an enlarged view of area Ig in Fig. 1a;
20 Fig. 1h is a cross sectional view through Ih - Ih in Fig. 1g;
. Fig. 2 is a top plan view of a portion of a continuous plastic strip
representing a preferred embodiment of the present invention;.
Fig. 3 is a side elevational view of the plastic strip shown in Fig. 2;
Fig. 4 is a cross sectional view through IV - IV in Fig. 2;
25 Fig. S is a cross sectional view through V - V in Fig. 2;

Fig. 6 is an enlarged view of the area within VI in Fig. 2;
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i nterval s between said cavity and said second endg. | 10 pose e | The
plastic strip of claim1l wherein a nol di ng conpound céfn‘(ﬁe”yi% n"é’{a""’ § { neans
connects the first end of the strip and the cavity #or.receivingithe

pol ymeri c nol di ng conpound. 15 3. 5The pl as:t ic strip of clai in 1
wherein the cavity for receiving the et o

Fig. 7 is a perspective schematic view of a portion of the strip header
shown in Fig. 7a during a subsequent step in the manufacture of the
plastic strip of the present invention;
Fig. 8 is a top plan view of a portion of the plastic strip similar to
5 Fig.2 on the completion of a subsequent step in the process of its
manufacture;
Fig. 9 is a cross sectional view through IX -Xin Fig. 8;
Fig. 10 is a cross sectional view through X - X in Fig. 8;
Fig. 11 is a perspective view of the strip shown in Fig. 8 as emplaced
10 oﬁ a reel;
Fig. 12 is a detailed view of the area within circle XII in Fig. 11;
Fig. 13 is a is a top plan view of a portion of a continuous plastic strip
representing an alternate preferred embodiment of the present
invention;
15 Fig. 14 is a side elevational view of the continuous plastic strip shown
in Fig. 13;
Fig. 15 is a cross sectional view throggh XV - XV in Fig. 13;
Fig. 16 is a cross sectional view through XVI - XVI in Fig. 13;
Fig. 17 is an enlarged view of the area within circle XVII in Fig. 13;
20 Fig. 18 is a top plan view of a portion of a plastic strip similar to the
plastic strip shown in Fig. 13 on the completion of a subsequent step
in the process of its manufacture;
Fig. 19 is a cross sectional view through XIX - XIX in Fig. 18;
Fig. 20 is a cross sectional view through XX - XX in Fig. 18&;
25 Fig. 21 is a cross sectional view through XXI - XXI in Fig. 18;
Fig. 22 is a perspective view of the continuous plastic strip shown in
Fig. 18 as emplaced on a reel,;

Fib, 23 is a detailed view of the area with circle XXIII in Fig. 22;
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poI ymeric mol ding conpound is a transverse aperture; Ene e pI astlc s,terl p.

4. The plastic strip of claim3 wherein the caV|ty or-reeei ving.. the
pol'yneric nol ding conpound is a pair of parallel transverse apertur*ez in
the 20 plastic strip. 5. The plastic stirlp Gf!(?(#alﬁf?ﬂ\i\h rein
the parallel transverse apertures ar & connect;ed~ by..at. | east Dné

nol di ng conpound conveyi ng neans.
Fig. 24 is a fragmented top plan view of an‘éTectncaLheadcr whlch

may be manufactured from the plastic strip shown in Fig. 11;

Fig. 25 is an end view of the electrical header shown in Fig. 24;

Fig. 26 is a fragmented top plan view of an electrical header which
5 may be manufactured from the plastic strip shown in Fig. 22;

Fig. 27 is an end view of the electrical header shown in Fig. 26;

Fig. 28 is a fragmented side elevational view of the electrical header

shown in Fig. 26; and

Fig. 29 is a fragmented perspective view of the continuous header

10 shown in Fig. 26 as emplaced on a reel.

Detailed Description of the Preferred Embodiments

Referring to Figs. 1a - 1f, a mold used in the plastic strip of the

present invention is shown generally at numeral 10. This mold includes a
base wall 12, and, as is conventional, an upper wall (not shown) in opposed

15 relation to the base wall. As is also conventional, the mold would include
side walls 14 and 16 and a molding compound receiving space 18 formed
between the side walls and the base and upper walls. As is conventional,
molding compound would be introduced into mold space 18 through a gate
20 which is connected to a runner (not shown). A plurality of projections as

20 at 22 and 24 extend respectively from side walls 14 and 16 into space 18,
The mold also has a first end 26 and a second article output end 28, and
adjacent the first end there is a major cavity producing body 30 which
extends upwardly from the base 12 into the space 18. Also projecting from
the base 12 into space 18 there are at regular intervals pin opening

25  producing projections 32, 34, 36, 38, 40 and 42. The major cavity
producing projection 30 includes cylindrical sections 44 and 46. Referring
particularly to Figs. 1g - 1h, between the first end of the mold and

cylindrical section 44 there is an upper projection 48 and a lower projection



16 6. The plastic strip of claimb5 V\,hereﬂ n “the; ‘there—are-a first

and a second axial mol ding conpound conveyi ng hreans connecrlﬁgisald
transverse apertures and said first conveyin neans S supérinposed
over said second 5 conveyi ng neans. P 7 90 P
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50 in the body 30. Similarly between cylmdrxdalscctxons 44w fmd 46 thcrc is
a top medial bridge 52 and a lower medial bridge 54. To the interior side of
cylindrical section 46 there is a top interior projection 56 and lower interior
projection 58. Referring particularly to Fig. 1b, the mold described above is

5 initially filled with a suitable polymeric molding compound 60. This molding
compound is preferably a wholly aromatic thermoplastic polymer and more
preferably a mineral-filled liquid crystal polymer such as DUPONT ZENITE
6330 which is a 30% by weight mineral filled liquid crystal polymer. Other
suitable polymeric molding compounds would include polyamides,

10 polyesters, polyolefins, polycarbonates, polyketones and polyphenylenes,
especially polyphenylene sulfides. The molding compound selected would
preferably have a tensile elongation of from 1 percent to 20 percent.- The
molding compound selected would also have when cured, as will be
apparent from the following disclosure, requisite stiffness to maintain

- 18 spacing for pin insertion and have a flexural modulus of from 300,000 psi to
2,500,000 psi. Particularly for applicatidns in which high temperature
capabilities are desired, a mineral-filled polymeric molding compound might
be selected.

Referring to Fig. 1c, after the molding compound introduced to the

20 mold in Fig. 1b hardens, a first strip length 62 is displaced toward the
second or output end of the mold. This first strip length will have a major
end cavity 64 which remains inside the mold and a plurality of pin receiving
cavities 66, 68, 70, 72, 74 and 76. A plurality of side cavities as at 78 and
80 are also formed in this first strip length. Referring particularly to Fig. 1d,

25 molding compound 82 is again injected into space 18. It will be appreciated
that this molding compound aiso enters major cavity 64 in first strip length
62. Referring to Fig. 1e, after the molding compound 82 hardens, a second

strip length 84 which is contiguous with and connected to strip length 62
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7. The plastic strip of claim1l wherein the conQut:turve Ener mpecel Vi ng

means are pin receiving cavities. 10 8. ‘Fha«pﬂasllc strlp,g@f claim1l

whérein there are a plurality of -l ateral rjotches on the™s fp

9. The plastic strip of claim1l wherein said strlpsbfajsf‘a gjtg)g t; of from
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about .100 inch to about .500 inch. 15 g
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output end of the mold. ‘Referring to Fig. 1f, it will be seen that a major
cavity 86 will be formed in the second strip length 84, and that this major
cavity will remain in the mold. Similarly pin receiving cavities as at 88 and
5 side notches as at 90 will also be formed in the second strip length.

Although not shown in the drawings, molding compound will again be
introduced to space 18 and to major end cavity 86 of the second strip
length. Still another strip length will be formed as a result, and that strip
length will be displaced from the second output end of the mold, after which

10  still more molding compound will be injected into space 18 and the major
end cavity of the strip length to form still another strip length.

Referring to Figs. 2 - 6, the continuous plastic strip includes filled
segments as at 92 each of which has a pin receiving cavity 94 and spacers
as at 96. These continuous strips also include lateral notches as at 98 and

15 100. These notches serve as point where the plastic strip may be segmented
to form individual connector housings. Those notches also contribute to
achieving the necessary flexibility in the strip so that it can be wound on a
reel as will be explained hereafter. The continuous strips also include an
end section shown generally at numeral 102 which are made up of unfilled

20 sections 104 and 106 which have a central major cavity shown generally at
108. This major cavity has two generally cylindrically shaped apertures 109
and 110 which are connected by upper medial recess 111 and lower medial
recess 112. These upper and lower medial recesses are separated by bridge
113. Aperture 109 also has a connecting upper lateral recess 114 and a

25  lower lateral recess 115 which are separated by tongue 116. Aperture 110
has a connecting upper lateral recess 117 and a lower lateral recess 118
which are separated by bridge 119. It will be ap;;reciatcd that lateral

recesses 117 and 118 and medial recesses 111 and 112 serve to convey




10. The plastic strip of claim9 wherein the pl a$t«+-ng~_slj;|p has a w dth of
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claim8 wherein the lateral notches have an 20 an’gui ar- ‘wi di.h’: frdm about
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melted molding compound from the end of tli;e Strip. respcctigcly 1r}to
apertures 109 and 110. The strip will preferably have a height ;F Jirom 100
inches to .500 inches. Its width will preferably be from .050 inches to .500
inches. Referring particularly to Fig. 6, the notches preferably have an
ahgular width a of from 10° to 75° and have a depth of from 10 percent to
40 percent of the width of the strip. Referring particularly to Fig. 7, the
position of the end éection after the first strip length has been displaced
from the second end of the mold is shown. It will be seen that pin projection
producing projections as at 140 and 142 extend upwardly into the two
apertures 109 and 110 respectively to the unfilled segments 104 and 106.
After the first strip has been partially displaced from the mold through the
second end, the major cavity is filled with a second shot or injection of |
molding compound. This procedure is then repeated until the desired
length of the continuous strip is achieved. Preferably the finished
continuous strip would be from S feet to 5,000 feet in length.

From the above description it will be appreciated that the strip of the
present invention may be considered to be characteristically comprised of an
elongated body which is formed of separate sections of polymeric molding
compound. Referring to Figs. 8 - 10, the strip having an insulated body is
shown generally at numeral 128. This strip includes segments 130, 132,
134, and 136. These segments have central pin receiving apertures
respectively at 138, 140, 142 and 144. The strip also has lateral notches as
at 146 and 148 and spacers as at 150 and 152. The insulative strip also
includes a first polymeric section shown generally at 154 which is formed
from a first shot or injection of a polymeric mold compound. Axially aligned
with the first polymeric section is a second polymeric section shown
generally at numeral 156 which is formed from a second subsequent shot or

injection. This second polymeric section occupies, in part, a first generally
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whérein said strip has a length from about 53f et to about SOGO feet.

14. The plastic strip of claim1l wherein said stri
pol ymeric nol di ng conpound having a tensil® el ongati
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cylindrically shaped space 158 and a second generally cyl cylméncally s}*{aped

space 160 which are positioned transversely across the helght of the strip in
parallel relation. It will be understood that these generally cylindrically
shaped spaces may be cross sectionally octagonal or hexagonal or any other
regular figure and the term “generally cylindrical” will be understood to
include such embodiments. These transverse generally cylindrical shapes
are connected by an upper axial bridge 162 and a lower axial bridge 164
which also form part of the second polymeric section 156. Interposed
between this upper and lower axial bridge there is a first section fill 166. In
opposed relation to the axial bridges there is on the transverse cylindrical
shaped base 158 and upper axial tongue 168 which is superimposed over a
lower axial tongue 170 and which is spaced from that lower axial tongue by
a first section fill 172. In opposed relation to the axial bridges on the
transverse cylindrical shaped space 160 there is an upper axial tongue 174
which is superimposed in spaced relation to a lower axial tongue 176 and
which also make up part of the second polymeric section. The axial tongues
174 and 176 are separated by a first section fill 178. _

Referring to Figs. 11 and 12, the continuous strip 128 may then be
wound on a reel 180 for storage or transportation. The reel should be of a
sufficient diameter so that a permanent éurvature in the plastic strip will
not result. Preferably the reel will have a 10 inch inner diameter and more
preferably a 20 inch inside diameter on which a continuous strip having a
preferred length of from 100 feet to SO0 feet would be wound. ‘

Referring to Figs. 13 - 17, it will be seen that the steps described
above may also be used to make a plastic strip for a two pin row header. The
continuous strip includes filled segments as at 192 each of which has a pair
of pin receiving apertures 194 and 195 and spacers as at 196. This

continuous strip also include notches as at 198 and 200. The continuous



10 percent to about 20 percent. 15. The f;;‘f AR c Stl‘.l pY qfﬂ:pél aim1l
wherein the strip is conprised of a pol ymerlfc ?"rm“rti“l ng- cermtidnﬂ havi ng
a flexural nodulus of from about 300, 000 psij tio about. 2 500} 000 psi .
16. A plastic strip used in the manufacture of an ur‘nsh‘rdu@ed %u a*tlve
housing for an el ectrical connector conpriging an el‘@ngated body ff rrred of
first and second pol yneric sections which are forped from separate

strip also includes an end section shown generally atn 1-202. which

are made up of unfilled sections 204 and 206 which have a centra! major
cavity shown generally at 208. This major cavity has four apertures 209,
210, 211 and 212 which have lateral bridges 214, 215 and 216 and tongues

5 218 and 219. The strip will preferably have a height of from .050 inches to
.500 inches. Its width will preferably be from .100 inches to .500 inches.
Referring particularly to Fig. 17, the notches preferably have an angular
width b of from about 10° to 75° and have a depth of from 10 percent to 40
percent of the width of the strip.

10 ‘Referring to Figs. 18 - 21, the process of making the continuous strip
shown in Figs. 13 - 17 is further illustrated. It will be appreciated that these
figures are analogous to the part of the plastic'strip shown above in Figs. 8 -
9. It will also be apprecié.ted that the strip with two rows of pin apertures
may also be considered to be characteristically comprised of an elongated

15 body which is formed of separate sections of polymeric molding compound.
Referring to Figs. 18 - 20, the two row strip having an insulated body is
shown generally at numeral 328. This strip includes segments 330, 332,
334, and 336. A first lateral row of pin receiving apertures on these
segments is shown at 337, 338, 339 and 340. A second lateral row of pin

20 receiving apertures is shown at 341, 342, 343 and 344. The strip also has
lateral notches as at 346 and 348 and spacers as at 350, 351 and 352. The
insulative strip also includes a first polymeric section shown generally at
354 which is formed from a first shot or injection of a polymeric mold
compound. Axially aligned with the first polymeric section is a second

25 polymeric section shown generally at numeral 356 which is formed from a
second subscquént shot or injection. This second polymeric section
occupies, in part, a cylindrical shaped spaces 358, 359, 360 and 361 which

are each positioned transversely across the height of the strip in parallel
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7.4 -The™ pi-a5-tmm strip
axi-al Iy spa&réd

I njections of a polyneric nolding conmpound. 20 ;
of claim 16 wherein said strip has a plurality of |

conduct or nenber receiving neans. 18. The pl astfl c strip of- CSA agl m 16
wherein the first and second polyneric 25 secti ons ar & amrai l,éé ,al ‘i gned.
12 —
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rclatlon The transverse generally cylindrical shalpes.on ¢ op_posxte sndes.‘of the
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strip are connected by an upper axial bridge as at 362 and a lower axial
bridge as at 364 which also form part of the second polymeric section 356.
Interposed between this upper and lower axial bridge there is a first section
5 fill as at 366. Between the cylindﬁéal spaces 359 and 360 and cylindrical
spaces 361 and 362 there is an upper axial bridge 368 and a lower axial
bridge 370 both of which are part of the second polymeric section.
Referring to Figs. 22 - 23, the continuous strip 328 may then be
wound on a reel 480 for storage or transportation. Preferably the reel will be
10  a at least a 10 inch and more preferably a 20 inch diameter reel on which a
continuous strip having a preferred length of from 100 feet to SO0 feet would
be wound.
Referring to Figs. 24-25, a single pin row continuous strip with pins in
place is illustrated. This strip 436 has notches as at 438 and 440 and
15 spacers as at 442 and 444. Pins as at 446 and 448 may be inserted in any
conventional way. Referring to Figs. 26-29, a continuous strip with pins in
place is illustrated. This strip 536 has notches as at 538 and 540 and
spacers as at 542 and 544. Pins as at 546 and ‘548 may be inserted in any
conventional way. Referring particularly to Fig. 29, the continuous strip 536
20 with pins emplaced may then be wound on a reel 680 for storage or
transportation. Preferably the reel will be at least a 10 inch and more
preferably a 20 inch inner diameter reel on which a continuous strip having
a preferred length of from 100 feet to 500 feet would be wound. Ordinarily
these reels would be transported to the site of an electronic manufacturer’s
25 assembly operation. The manufacturer would then segment the strip at
appropriate notch positions to obtain headers of a desired length. Preferably
the strip would be segmented by cutting it in any conventional means such

as with a band saw or with opposed blades in a scissors or guillotine like
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18 19. The plastic strip of claim 16 V\/neréfn ’fhe. .e-cbnd pq?i nmeric
section fills a generally cylindrically shalbeid space V\m"ch;e);tends

transversely across the plastic strip. 5 20;‘32’&19 %a?tlgCgstrlp of
claim 19 wherein the second pol ynmeric section filflg rxof spaced
generally cylindrically shaped spaces whi¢h extelzd T tfansve} spl y in

parallel relation across the plastic strip. - —

actlon Preferably such segmentation would be mtegrated ‘With ‘other

T i s

electronic assembly operations so that a header would be cut from a reeled
strip just prior to the placement of the header on a printed wiring board.
Example 1
5 A mold was constructed to produce an insulative strip similar to that
shown in Fig. 2. The strip was .100 inches in height and .095 inches in
width. Notches were separated by .100 inch and were .028 inch in depth
and had an angular size of 54°. The length of the strip in the mold was 3.60
inches. The molding compound used was DUPONT ZENITE 6330 (black), a
10  wholly aromatic liquid crystal polymer. The length of the strip in the mold
was 3.60 inches. The tensile elongation of the molding compound was 4
percent and its flexural modulus was 2.1 million psi. The mold was filled
with the molding compound, and a first insulative strip was produced. Mold
temperature was 160°F and nozzle heater temperature was 660°F. As was
15  described above, this strip was displaced from the second end of the mold,
and the mold was again filled with molding compound while the cavity in the
first strip was engaged with the molding compound. Strips were
continuously produced in the above described manner until an overall
length of about 800 feet was achieved. 400 feet of this strip was wound on a
20 20 inch inner diameter reel. The remainder of this strip was approximately
evenly divided and wound on three 20 inch inner diameter reels.
Example 2
A mold used to produce an insulative strip similar to that shown in
Fig. 13 was made. The strip width was 1.960 inches and the height of the
25 strip was 1.000 inches. The notches were separated by .100 inches and
were .07S5 inches in depth and had an angular size of 54°. The molding
compound, mold temperature and nozzle heater temperature were the same

as Example 1. In the way described above, lengths of plastic strip were



10 21. The plastic strip of claim20 wherein the parallel transverse

spaces are connected by an axial bridge. RR The plastic strip
of “claim 21 wherein the parallel transverse spaces ar*e - connect ed, by
first and second axial bridges wherein said first bri dge-is..15" posi-tj oned
in spaced superinposed relation over said second bridge 23. [The

plastic strip of claim22 wherein at | east one axi al tonguéﬁ}or,;wts 5
fromeach of the parallel transverse spaceg4in opposedI_LeI ation to th
connecting axial bridge. 20 24. The plastic strip of ¢€rar 'm’?é

wherein a p {:6n9ﬁubh§ ep%cﬁ@ééﬁ &R®t a0strip of ﬁi& RIngt Ao tb@en g ‘

of the paral trans se spaces I n opposed
available. 400 feet of the strip was wound on a 20 inch inner diameter reel.

The remaining strip was approximately evenly divided on three 20 inch inner
diameter reels.

5 It will be appreciated that a plastic strip and apparatus for
economically and efficiently continuously producing an insulative strip for
use in manufacturing an unshrouded insulative housing for an electrical
connector has been disclosed.

While the present invention has been described in connection with the
10  preferred embodiments of the various figures, it is to be understood that
other similar embodiments may be used or modifications and additions may
be made to the described embodiment for performing the same function of
the present invention without deviating therefrom. Therefore, the present
invention should not be limited to any single embodiment, but rather
15 construed in breadth and scope in accordance with the recitation of the

appended claims.



relation to the connecting axial bridge. 25 25. The plastic strip of
claim 19 wherein the conductive nmenber receiving o mmrreans conprise
transverse pin receivi ng apertures. & g

TRe v
19 26. The plastic strip of claim25 wherei nfa{{»r»ansxer-se pﬂrhw
recei ving apertures is concentrically positi é)ned in the trari?sv*’erse

cylindrical space. 15 | ; 8760t m97 1 |

m.,....mm e

Claims LN—_-’—W“'—"'"‘"""““’“"-"-'--~--~«--‘j

WHAT IS CLAIMED IS:

1. A plastic strip used in the manufacture of unshrouded insulative

5 housings for electrical connectors comi:rising an elongated body having a
first and second end and having adjacent said first end a cavity for receiving
a polymeric molding compound for attachment to a second stripand a
plurality of conductive member receiving means interposed at spaced

intervals between said cavity and said second end.

10
2. The plastic strip of claim 1 wherein a molding compound conveying
means connects the first end of the strip and the cavity for receiving the
polymeric molding compound.

15 3. The plastic strip of claim 1 wherein the cavity for receiving the

polymeric molding compound is a transverse aperture in the plastic strip.

4, The plastic strip of claim 3 wherein the cavity for receiving the
polymeric molding compound is a pair of parallel transverse apertures in the

20 plastic strip.

5. The plastic strip of claim 4 wherein the parallel transverse apertures

are connected by at least one molding compound conveying means.

AN




27 The pI astic strip of claim20 wherein there [are"a pat+- -of..pi.n receivi ng
5 apertures and each of said apertures extends transversely ’tﬁ;r‘ﬁjgh t he

strip in concentric relation to one of sai (ﬁ yI i ndri’ Ca”r"l*~y--:sh;aped
spaces: 28. The plastic strip of claim 19 ef gi- -t he secand

pol ynmeric section fills two pairs of spaced] generé1 I y"yé'yltl rjdrl cally
shaped spaces which extend 10 transversel)‘ i ni paratt-el--relation across
the plastic strip. 29. The plastic stmp;of claim 28 vvherélnthe
cylindrically shaped spaces in each of said paif§ posttionbd in side

by side relation are connected by a

6.  The plastic strip of claim S wherein the there are a first and a second
axial molding compound conveying means connecting said transverse
apertures and said first conveying means is superimposed over said second

5 conveying means.

7.  The plastic strip of claim 1 wherein the conductive member receiving

means are pin receiving cavities.

10 8.  The plastic strip of claim 1 wherein there are a plarality of lateral

notches on the strip.

9.  The plastic strip of claim 1 wherein said strip has a height of from
about .100 inch to about .500 inch.

15

10. The plastic strip of claim 9 wherein the plastic strip has a width of
from about .050 inch to about .500 inch.

11.  The plastic strip of claim 8 wherein the lateral notches have an

20 angular width from about 10° to about 75°.

RN



lateral | y extending bridge. 15 30. The plasfi¢ strip -of-claim 29

wherein the parallel transverse spaces are Fonnected by fi:r2 ! and
second bridges wherein said first bridge is p05|u|dned B i ggced
superinposed rel ati on over said second bridge. FZG Béifihe,@Las ic strip
of claim 29 wherein the two pairs of cyllndrlcallyg §hdpé6 Spaces are
connected by an axial bridge. 32. qu pla$t|C‘str|pngf QLaHn131
wherein the two pairs of cylindrically shaped spaces are condected by
\

first and secpd .d af%eaialaljsrt{cd&?isp gllh laim''1 )" wherem the lateral notches have a depth
of from about 10 percent of the width of the strip to about 40 percent of the
width of the strip.

5 13. The plastic strip of claim 1 wherein said strip has a length from about

5 feet to about 5000 feet.

14. The plastic strip of claim 1 wherein said strip is comprised of a
polymeric molding compound having a tensile elongation of from about 1

10  percent to about 20 percent.

15. The plastic strip of claim 1 wherein the strip is comprised of a
polymeric molding compound having a flexural modulus of from about

300,000 psi to about 2,500,000 psi.

16. A plastic strip used in the manufacture of an unshrouded insulative
housing for an electrical connector comprising an elongated body form.ed of
first and second polymeric sections which are formed from separate
injections of a polymeric molding compound.

20
17.  The plastic strip of claim 16 wherein said strip has a plurality of

axially spaced conductor member receiving means.

18. The plastic strip of claim 16 wherein the first and second polymeric

[

25 sections are axially aligned



25 first bridge is positioned in spaced superinposed rel ation over said

second bri dge. e 20
38. The plastic strip of claim31 wherein an ax 1af t,ongue prg s fromthe
| aterally extending bridge in opposed rel ation ;o«t“he caxi-ak b‘ifdoe.
i ,
| o70cr By

10
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20

25
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19, The plastic strip of claim 16 wherein the second polymeric section fills
a generally cylindrically shaped space which extends transversely across the

plastic strip.

20. The plastic strip of claim 19 wherein the second polymeric section fills
a pair of spaced generally cylindrically shaped spaces which extend

transversely in parallel relation across the plastic strip.

21. The plastic strip of claim 20 wherein the parallel transverse spaces are

connected by an axial bridge.

22. The plastic strip of claim 21 wherein the parallel transverse spaces are
connected by first and second axial bridges wherein said first bridge is

positioned in spaced superimposed relation over said second bridge.

23. The plastic strip of claim 22 wherein at least one axial tongue projects
from each of the parallel transverse spaces in opposed relation to the

connecting axial bridge.

24. The plastic strip of claim 23 wherein a pair of transversely spaced
axial tongues extend from each of the parallel transverse spaces in opposed

relation to the connecting axial bridge.

25. The plastic strip of claim 19 wherein the conductive member receiving

means comprise transverse pin receiving apertures.

M
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34 The plastic strip of claim 16 wherein there aj E.*a pt.oural- l‘ug’éi f—r» | at er al

5 notches on the strinp. 35. The plastic stilrp~bf-claLm nerein
said strip has a height of from about .100 inch to about 50® i nch.
10 36. The plastic strip of claim29 wher ei n thﬁ pI 8sf 0Et s’i‘?@?p has a

wi dt h of from about .050 inch to about .500 & nch. 37? The
plastic strip of claim 34 wherein the | at e(gil notches ‘have an™" e angul ar
wi dth from about 10[err] to about 75. 15 e cremmrcr |

26. The plastic strip of claim 25 wherein a transverse pm receiving

apertures is concentrically positioned in the transverse cylindrical space.

27. The plastic strip of claim 20 wherein there are a pair of pin receiving
5 apertures and each of said apertures extends transversely through the strip

in concentric relation to one of said cylindrically shaped spaces.

28. The plastic strip of claim 19 wherein the second polymeric section fills
two pairs of spaced generally cylindrically shaped spaces which extend

10 transversely in parallel relation across the plastic strip.

29. The plastic strip of claim 28 wherein the cylindrically shaped spaces
in each of said pairs positioned in side by side relation are connected by a
laterally extending bridge.

15
30. The plastic strip of claim 29 wherein the parallel transverse spaces are
connected by first and second bridges wherein said first bridge is positioned

in spaced superimposed relation over said second bridge.

20 31, The plastic strip of claim 29 wherein the two pairs of cylindrically

shaped spaces are connected by an axial bridge.

32. The plastic strip of claim 31 wherein the two pairs of cylindrically
shaped spaces are connected by first and second axial bridges wherein said
25 first bridge is positioned in spaéed superimposed relation over said second

bridge.

) DB



38 The plastic strip of claim37 wherein the |aterfat-notches™ nd\lﬁnd' depth
of from about 10 percent of the width of the stripito. gabout 4®je?ment of

t he wi dth of the strip. 20 39. The plasti¢ strlp of clalthJG
wherein said strip has a length from about 5 fgaet“‘?@@bw; 5040 feet.
40. The plastic strip of claim 16 wherein the pol ype[ic nmol di ng cdmﬁound
has a tensile elongation of from about 1 peygent tp apBout—20" p’e*r*tént; 25
41. The plastic strip of claim 16 wherein the pol yneric nol ding compound

has a f1 exur a3 modph s atid P BPLIinPSP WREr Rt lan! £xiab @bk gde PRBIRMDfR% the

10

15

20

25

laterally extending bridge in opposed relation to the axial bridge.

34. The plastic strip of claim 16 wherein there are a plurality of lateral

notches on the strip.

35. The plastic strip of claim 16 wherein said strip has a height of from
about .100 inch to about .500 inch.

36. The plastic strip of claim 29 wherein the plastic strip has a width of
from about .050 inch to about .500 inch.

37. The plastic strip of claim 34 wherein the lateral notches have an

angular width from about 10° to about 75°.

38. The plastic strip of claim 37 wherein the lateral notches have a depth
of from about 10 percent of the width of the strip to about 40 percent of the
width of the strip.

39. The plastic strip of claim 16 wherein said strip has a length from
about S feet to about 5000 feet.

40. The plastic strip of claim 16 wherein the polymeric molding compound

has a tensile elongation of from about 1 percent to about 20 percent.

41. The plastic strip of claim 16 wherein the polymeric molding compound

has a flexural modulus of from about 300,000 psi to about 2,500,000 psi.

R )RR




21 42. The plastic strip of claim17 wherei n*coﬂdﬂetrvv_g_aLanE ts are
in the conductive el ement receivingifteans,5: 7 SH#I A
plastic strip used in the manufacture of unshroudaed: i nsur‘atl“ve“{%* Ihou5| ngs

engaged -

for electrical connectors conprising the product of{ aﬁp}gxge,s,g i
conprising the steps of: / oo ! ;
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42. The plastic strip of claim 17 wherein conductive elements are engaged

in the conductive element receiving means.

43. A plastic strip used in the manufacture of unshrouded insulative

housings for electrical connectors comprising the product of a process

comprising the steps of:

(a)

(b)

(c)

(d)

providing an elongated mold for forming a length of said plastic
strip having first and second opposed ends wherein adjacent
said first section there is a means for forming an end cavity in
said length of plastic strip and at spaced intervals there are
means for forming conductive element receiving means in said
length of said plastic strip;

at least partially filling said elongated mold with a polymeric
molding compound and allowing said molding compound to at
least partially harden to form a first length of plastic strip
having a cavity adjacent the first end and a plurality of spaced
conductive element receiving means interposed between the first
and second ends of the mold;

partially displacing the first length of plastic strip formed in step
(b) axially from the second end of the mold such that the cgavity
in the plastic strip length formed in step (b) remains in the
mold; and

again at least partially filling the eiongated mold including the
cavity in the plastic strip length formed in step (b) with the
polymeric molding compound and allowing said molding
compound to at least partially harden to form a second length of

plastic strip contiguous with said first length of plastic strip.

WA




(a) provi d| ng an el ongated nold for formng a Iengtrr of~ sarot~pi-’as‘t~i C

strip having first and second opposed ends wherei R: adj acent. Rh

sai'd first section there is a neans for formng aa end caV|ty |'n“f 10

said length of plastic strip and at spaced int erval$ tgh?rfe«gala@, |

means for form ng conductive el enment receivi ng rrean i'h sard L

| ength of said plastic strip; (b) east *ﬁa1=-t+~a-l+y—lf| l'1ing
said el ongated mold with a polyneric E m)l di ng conpound and
all owi ng said nolding conpound to at 1 Téast partially

harden to forrf4 fiThe plastigtstrigf opclaimi %3 ahergin the mold includes a mean$ fora

cavity adjacent the first end and a plurality of spaced

conductive el efnﬁmmg@ébamrrtgrwﬁah@qemmgm & sompanund én the plastic strip.

and second ends of the nold;

45. The plastic strip of claim 45 wherein the mold includes a means for

5 forming a pair of transverse apertures for receiving molding compound in

the plastic strfp.

46. The plastic strip of claim 45 wherein the apertures are connected by

at least one axial recess.

10

47. The plastic strip of claim 46 wherein the apertures are connected by

an axial first recess superimposed over an axial second recess.

48. The plastic strip of claim 44 wherein there is a molding compound

15 receiving space in the molds and the means for forming the major cavity is a

projection extending into said molding compound receiving space.

49. The plastic strip of claim 45 wherein there is a base wall and a
projection extends from said base wall into said molding compound

20 receiving space.
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(c) partially displacing the first length of plaskic stiip-thrmed
20

~rediin step
(b) axially fromthe second end of} the nold such ﬁl-hat t he
cavity in the plastic strip length fogrigdgimogyep (b)
remains in the mol d; and _ (d} again at!l east
partially filling the elongated nold including thej === tavity

in the plastic strip length fornmed in stepy b) with.the 25
pol ymeri c nol di ng conpound and al | ow ng sai d nol di ng

conmpound to | east . . iSA%ReRding f th
P s B RSP A RS se AEcsnatteling from
base wall into said molding compound receiving space comprises a first and

a second cylinder.

5 51. The plastic strip of claim 50 wherein at least one bridge connects said

first and second cylinder.

52. The plastic strip of claim 51 wherein between said first and second

cylinder a first bridge is superimposed over a second bridge.
10

53. The plastic strip of claim 52 wherein at least one projection extends

from said first cylinder toward the first end of the mold.

54. The plastic strip of claim 51 wherein at least one projection extends

15 from the second cylinder toward the second end of the mold.

55. The plastic strip of claim 44 wherein the means for receiving the
conducting elements comprise a plurality of conductive element receiving

cavities substantially openly spaced on the strip.

20

A



22 44. The plastic strip of claim43 wherein“the™nol d"imtiggey a neans
for formng an aperture for receiving nDIdlng conpound |n“t'e pl astic
strip. 45. The plastic strip of claim45 mhgreln t he nold iincl udes
a nmeans for 5 forming a pair of transverse aperiures;¥eriregei ving
nmol di ng conmpound in the plastic strip. g § 46 The pl astic strip
of claim45 wherein the apertures are conne2s# ed by ~east—ofe axi al
recess.

10

15

20

56. The plastic strip of claim 44 wherein there are a plurality of
projections extending from the base wall axially spaced between the second

cylinder and the second end of the mold to form pin receiving cavities.

57. The plastic strip of claim 44 wherein means are provided for

producing lateral notches in the plastic strip length.

58. The plastic strip of claim 44 wherein a plurality of projections extend
from the lateral walls of the mold into the molding compound receiving

space to produce lateral notches in the plastic strip length.

59. The plastic strip of claim 44 wherein the polymeric molding compound

is a wholly aromatic thermoplastic polymer.

60. The plastic strip of claim 44 wherein the polymeric molding compound

is a liquid crystal polymer.

61. The plastic strip of claim 44 wherein the polymeric molding compound
is selected from the group consisting of polyamides, polyesters, polyolefins,

polycarbonates, polyketones and polyphenylenes.

—

) 0 o



10 47. The plastic strip of claim46 wherei nf:i-;ﬁg—;amfw;ggj;;§+g
connect ed by an axial first recess superinpok&diover. an: axi
retcess. 48. The plastic strip of claim 44-§ ReTei N thereé™is
nol di ng conpound 15 receiving space in the nolds andi ttgfgaw@g@.n@}@f?org f
the major cavity is a proj ection extending into §af &*“irot“df ng ¢
recei vi ng space. 25 S S

62. The plastic strip of claim 44 wherein the-distance fronr the-firs

second
a

orm ng
onpound

t end of

the mold to the second end of the mold is from about .5 inch to about 24

inches.

5 63. The plastic strip of claim 61 wherein the steps are sequentially

repeated until an overall plastic strip length from about 5 feet to abo

5,000 feet is formed.

ut

64. The plastic strip of claim 63 wherein the plastic strip is wound on a

10  reel having an inside diameter of more than about 10 inches.

65. The plastic strip of claim 63 wherein the plastic strip is cut int

segments at least at some of the notches.

0]

15 66. The plastic strip of claim 44 wherein the plastic strip has a height of

from about .100 inch to about .500 inch.

67. The plastic strip of claim 66 wherein the plastic strip has a width of

from about .050 inch to about .500 inch.

20

68. The plastic strip of claim 44 wherein the lateral notches have an

angular width of from about 10° to about 75°.

I
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49 The plastic strip of claim45 wherein there is a“ﬁ:&%é\\?\aﬁ ag T‘a””}

L

projection extends fromsaid base wal | into said nolidi ng”“C‘Om:)‘Otmdwzﬁ) !
recei vi ng space. ey g

50. The plastic strip of cIa|m49 wherein the projedgt

23!
é’xt’%hd‘r”n’g frpmthe

base wall into said nolding conpound receiving spaceg cw»s&&&iﬂst and

10

15

!
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69. The plastic strip of claim 68 wherein the lateral notches have a depth
from about 10 percent of the width of the strip to about 40 percent of the
width of the strip.

70. The plastic strip of claim 44 wherein the plastic strip is comprised of a
polymeric molding compound having a tensile elongation of from about 1

percent to about 20 percent.

71. The plastic strip of claim 44 wherein the plastic strip is comprised of a
polymeric molding compound having a flexural modulus of from about

300,000 psi to about 2,500,000 psi.

72. The plastic strip of claim 44 wherein conductive elements are engaged

in the conductive element receiving means.



a second cyI I nder. 5 51. The plastic strip of claimb50 wherein at |east
one bridge connects said first and second cyﬁ:aﬂw—wwww 2. The
plastic strip of claimb51 wherein between said fi ]sthamdeecbﬁdz[J\ \
cylinder a first bridge is superinposed over a se&ond bﬁﬁ‘ct’:%f 10
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CONTINUOUS PLASTIC STRIP FOR USE IN MANUFACTURING
INSULATIVE HOUSINGS IN ELECTRICAL CONNECTORS
Abstract

Disclosed is a plastic strip for use in the manufacture of unshrouded
insulative housings for electrical connectors. The strip is comprised of an
5 elongated body havihg a first and a second end and adjacent the first end
there is a cavity for receiving a polymeric molding compound. This cavity
allows the strip to be attached end to end a second subsequently formed
axially aligned plastic strip to allow for the continuous manufacture of such
strips. The strip also includes a plurality of axially spaced apertures for
10  receiving pins or other conductive elements.
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53. The plastic strip of claimb52 wherein at |east one projection extends
fromsaid first cylinder toward the first end of the nold. 54. The
plastic strip of claim51 wherein at |east one prOJeCtlQﬂmﬁélendS 15 from
the second cylinder toward the second end of the nol d.2ER] @f?ﬁﬁwﬁiﬁuﬂ4?
plastic strip of claim44 wherein the neans for rece|V|ngwﬁ$w%wwl iwx’t
conducting el enents conprise a pIuraI|t¥ f conducti vie lel ement recelyl g
cavities substantially openly spaced1qé e strip. E o7 00T 197 | r
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plastic strip of claima44 wherein there are a pl ur alfi¥
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5 57. The plastic strlp of claim44 wherein neans a#e“pJQMLdﬁd”iQr
producing lateral notches in the plastic strip | endkRPLACRMENT $B87 1
plastic strip of claim44 wherein a plurality of pﬁohecrr0ﬁ®~e%{eﬁ“
fromthe lateral walls of the nold into the nDIdlng ¢o ﬁupgﬂrece|V|
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15 60. The plastic strip of claim44 wherein the po
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Is aliquid crystal polyner. 61. The pIastﬁ%Skrlﬁgéf{ﬁL i

rol-di-pg--g onmpound

T

whrerei n the pol ynmeric nol di ng conpound S seIeciéﬁ”f?ﬁWVﬁh@ éroup

consi sting of polyam des, polyesters, polyolefins,i 20 p0i¥g@r¢H

pol yket ones and pol yphenyl enes.

4/10

96
'1T IF —Ix l[- . i _ll ‘r —lr 1[‘ -1I lr S'Il Ir 1 A 0
U D
L D AL
000/ ter 6 N Lo
. 1
FIG.3 & W,
113
|
113 o s e
- S Jp ol Sal




25 62. The plastic strip of claim44 wherein the distance fromthe
first end of the nold to the second end of the nold is from about

inch to about 24 inches. - 5 63. The plastic EGFRLD At chab-m-6ly
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64. The plastic strip of claim®63 wherein the plastic strip is wound on a
10 reel- having an inside dianmeter of nore than about 10 ifaches

65. The plastic strip of claim®63 wherein the plastic stri REPELAGQMJWt I
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67. The plhastic strip of -claim66 wherein tiRgpl

DO ,«;a’L[ ;&m?i‘ijf*“H::has a width of -
from about .050 inch to about .500 inch. 20MELALENER ! Thetpl astic strip of
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a depth
per cent of the

from about 10 percent of the w dth of
wi dth of the strip.
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claim44 wherein the plastic strip is conprised of a |
nol di ng conpound having a tensile elongation of from

69. The plastic strip of claim68 wherein theJateral -notches
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71. The plastic strip of claim44 wherein the plastic strip I's conprised of

a 10 polyneric nol di ng conpound havi ng a fk@@ rﬁk AREUL f rom about
300, 000 psi to about 2,500, 000 psi. g H%*p5és% c strip of claim
44 wherein conductive el enments are engagec j in the cohductive el enent
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TEXT OF THE ABSTRACT

CONTINUOUS PLASTIC STRIP FOR USE IN MANUFACTURING INSULATIVE
HOUSINGS IN ELECTRICAL CONNECTORS

Disclosed is a plastic strip for use in the manufacture of unshrouded insulate housings for
electrical connectors. The strip is comprised of an elongated body (62) having a first and a
second end (26,28) and adjacent the first end (26) there is a cavity (64) for receiving a
polymeric molding compound (82). This cavity (64) allows the strip to be attached end to end
to a second subsequent formed axially aligned plastic strip (84) to allow for the continuous
manufacture of such strips. The strip also includes a plurality of axially spaced apertures
(66,68,70,72,74,76) for receiving pins or other conductive elements.

Fig. 1.
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