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Backaround of the Inveption

The present invention relates to terminals used
in electrical connectors and a method of making
electrical connectors, and more particularly to an
improved terminal assembly of reduced pitch which assures

5 reliable arrangement during mounting in an associated
connector housing, as well as a method of making
electrical connectors using such terminals.

'~ As is well known, electrical connectors are

used to connect different electrical components to each

10 other, and wires to printéd circuit boards in various
electrical apparatus. Such connectors are of multi-pole
or terminal structure and use a plurality of terminals
laterally arranged at ragular intervals and fixed to the
housing of the connector. Each terminal typically has a

15 solder tail portion extending from the base of the
housing for soldering to an associated wire or electrical
trace or contact pad.

In making such connectors, a plurality of
terminals may be either press-fitted in corresponding

20 holes of a connector housing, or may be embedded in the

' housing during injection molding of the housing.
Specifically, a plurality of terminals may be integrally
connected in series to an associated lateral carrier
strip, and the gseries is either press-fit into the

25 conpector housing or embedded as a whole in the housing
by injection molding an insulative material, such as a
plastic, therearound. Finally, the lateral carrier strip
is cut and separated from the terminals thus press-fitted
or embedded in the housing.

30 In the injection molding of connector housings,
inner and outer molds are used to define a mold cavity
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other, and wires to printed circuit boards in variou§ €l'€eck
Such connectors are of multi-pole or term nal structL_,_gd.,,..- '
of termnals laterally arranged at regular intervals and fixed to the
housi ng of the cod Feripgcherpinalrarrapgenenty 1o dgsgried sol der tail

portion extendi ngthaabdtwashaso cthdthanheHsunge v hoakdfgi gy ks ddlded
associated wre q&ifﬂ‘%ﬂﬁfﬁggkes terminal-arrangement embedded therein.
Then, the inner and outer molds are removed and the

5 carrier strip is cut and removed to provide an electric
connactor.

Undesired irregular arrangement of terminals,
however, may occur in press-fitting terminals into the
holes of a housing or when inserting them into a mold

10 cavity whera terminals and the inner and outer molds are
potentially misali¢gmed relative to each other. The
terminals are very thin and small, and therefore, they
are prone to belng misaligned or bent. As the pitch of
the terminals (i.e., the spacing between adjacent

15 terminals) decreases, the potential for misalignment
during assembly of the terminals into a connector housing
increases.

In an attempt to reduce such problens, some
proposals have been made for the manner of press-fitting
20 or for spaecial jigs for setting terminals in molds and
special designed molds. Such proposals are satisfactory
to some extent in improving precision of products, but
they require extra steps and complicated or time-consum-
ing work. Accordingly the manufacturing cost increases,
25 and the manufacturing efficiency decreases.

Summary of the Invention
It is therefore an object of thae invention to
provide electrical connectors in which the terminals are
30 substantially free of the disadvantages described above,
assuring the exact positioning of terminals in their
associated connector housings and attaining substantial
improvement of production thereof.
Another object of the invention is to provide a
35 method of making electrical connectors using terminals
having a very small pitch.
To attain these objects, a group of terminals
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contained within an insulative housing. Each terminal

has a tapered end at the side opposite to the side on

5 which the terminal i=s connected to the lateral carrier

strip.

This tapered end may converge toward the centerline of

the terminal, thus defining two opposing angled, or

slanted, surfaces extending from the opposite parallel

10 sides of the terminal rectangular body.

An electrical connector comprising an
insulative housing and a group of terminals arranged at
regular intervals and mounted to the housing, is
therefore improved according to the present invention in

15 that each terminal has a contact portion, a first end at
one end thereof and a mold engagement portion at the
other end thereof, the engagement portion having a
tapered end.

In mounting a plurality of terminals in a

20 cannector housing, the arranging of such terminals at
reliable and exact intervals can be attained by using
appropriate jig means in the form of specially configured
mold components having notches arranged at regular
intervals corresponding to the desired intexvals between

25 the terminals and at which the terminals are to be
arranged when fixed in the connector housing. The jig
means is used to keep all terminals arranged at exact
intervals by interdigitally nesting the tapered ends of
the terminals with the notches of the jig means. Thus,

30 irregular arrangement of terminals may be substantially
reduced once these terminals are put in the jig means.

Such jig means may be provided in the form of a
series of notches in one of the connector housing mold
components. Tha arrangement of terminals are secured

35 between the inside and outside mold components or blocks
with the tapered end of each terminal fitted in the
corresponding notch in the appropriate mold part prior to
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30 In the injection nolding of conn St Sh r .and
outer nolds are used to define a nold cavity ¢4 2jian
term nal -arrangenment is inserted

injection melding, thereby assuring arrangement aof all

terninals at exact intervals.
The presant invention also leads itself to a
method of making electrical connector, which includes the
5 steps of: providing interengaging mold components that
form a cavity for molding insulative connector housings;
placing a group of terminals into the mold cavity defined
by the mold components; injection-molding an insulative
material into the mold cavity and about a portion of the
10 group of terminals, then removing the mold components to
expose an electrical connector having the group of termie
nals arranged at regular intervals and embedded in the
insulative connector housing. Such a method is improved
according to the present invention in that one of the
15 mold components is provided with a series of notches
formed therein at regular intervals corresponding to
those at which the group of terminals are to be arranged;
the group of terminals are integrally connected to an
associated carrier strip, each terminal having a tapered
20 end complementary in shape to the notch made in the
appropriate mold component; and the group of terminals
are put between the interfitting mold components with the
tapered free-end of each terminal fitted in the mold
component notch prior to injection molding, thereby
25 assuring arrangement of all terminals at exact intervals.
Other objects and advantages of the present
invention will be understood from the following
description of a preferred embodiment of the present
invention.
30
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description, reference will be made to the attached
drawings wherein like reference numerals identify like
5 parts and wherein:

FIG. 1 is an elevational view of an electrical
connector constructed in accordance with the prlncxples
of the present invention;

FIG. 2 is a top plan view of the electrical

10 connector of FIG. 1; '

FIG. 3 is a bottom plan view of the elactrical
connector of FIG. 1; _

FIG. 4 is an end view of the electrical
connector of FIG. 1 taken along lines 4-4 thereof;

15 FIG. 5 is a cross sectional view of the
electrical connector of FIG. 2 taken along the line F~F
thereof;

FIG. 6 is a cross sectional viaw of the
elactrical connector of FIG. 2 taken aleng the line E-E

20 theraeof;

FIG. 7 is a longitudinal section of a portion
of elactrical connector of FIG. 2 taken along the line G-
G thereof;

FIG. 8 is a longitudinal section of a portion

25 of electrical connector of FIG 6 taken along the line J-J
thereof;

FIG., 9 is a longitudinal section of a portion
of electrical connector of FIG. 6 taken along the line K-
K thereof;

30 FIG. 10 is an enlarged perspective view of a
portion of elactrical connector of FIG. 1;

FIG. 11 is an enlarged perspective view of a
portion of the group of terminals integrally connected to
their lateral carrier strip;

35 FIG. 12 1ls a perspective view of a portion of
the group of terminals connected to a carrier strip,
showing how they are placed into a mold cavity between
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satisfactory terminals of FIG. 12 taken along the line X-X thereof
after positioned in place within the mold blacks, and;
S FIG. 14 is a front view of terminals as seen in
the direction indicated by arrow M in Fig. 13.
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8 shown as a receptacle housing with a central elongated
space 9 and a plurality of terminals 3 arranged at
regular intervals P in its ineulative housing 1.
Specifically, all of the terminals 3 are arranged
laterally at regular intervals P in the central space 9
defined by oppeosite side walls 19 and 20 of the connector
housing. This central space 9 is adapted to receive a
mating electrical connector, that is, a plug housing (not
shown) for establishing a required electrical connection
between the two connector components.

As the trend for raduction in size of consumer
electronics grows, the need for connactors of reduced
size likewise increases. One way to reduce the overall
size of electrical connectors 1s to reduce the pitch of
the connectors, that is, the spacing between adjoining
connector terminals. By reducing the pitch, a connector
of a given sice may accommodate more circuits. The
reduction in pitch down to 0.625 mm and the like
typically necessitates a reduction in the size vf the
terminals. As the size of the terminals decrease, the
fragility of the terminals increases and the potential
for misalignment occurring after the stamping of the

| terminals increases. Although in a stamping and forming
' process, the terminal tail portions which extend out from

a carrier strip are secured in a predetermined position
which can maintain the pitch at that position, the free
ends, in this case the engagement portions, are not. The
present invention is directed to a solution for this
problen, _

' Referring now to FIGS, 5-7, it can be seen that
each terminal 3 is composed of an elongated contact
portion 13, a solder tail portion 14 connected to one end
of the contact portjon 13 and extending outwardly
therefrom. A mold engagement portion 15 is connected to
the other ond of the econtact purllun 13 and is set within

e
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13

the connector housing sidewalls 19, 20. The contact
portion 13 is exposed along tha central space 8 of the
housing 1, and serves to provide contact with an opposing
terminal of the plug housing. The solder tail portion 14
extends out of the bottom 21 of the housing 1. Finally,
the engagement portion 15 is situated in a recess 30 made
in the top of the housing 1. As shown, a portion of each
terminal 3 is embedded in the housing 1.

Prior to the mounting of terminals 3 to the
housing 1, these terminals 3 exist in a form wherein they
are connected to a lateral carrier strip 4 via joint
parts S (FIGS. 11 and 12) to define a ccries arrangement
of terminals 2 which have a predetermined pitch P. The
carrier strip-terminal assembly is formed by stamping and
forming such that each terminal is formed so as to have a
body portion 6 (synonymous with the contact portion 13
illustrated in FIGS. 5-7) interconnected to the carrier
strip 4 by means of a joint portion 5, which when cut
along line C, defines the solder tail portion 14 of each
terminal 3. Each terminal of the arrangement 2 has a
tapered free-end 7.

The free-aend 7 has two oppesing angled sides or
surfaces 8 converging toward the centerline 10 of each
terminal. After completing the mounting of terminals 3
to the housing 1, the carrier strip 4 is cut along the
line ¢ (FIG. 12) and is removed from the arrangement of
terminals 2. The remaining portion of the joint portion
5 serves as the solder tail portion, which is soldered to
a selected conductor on a printed circuit board (not
shown) .

: The housing 1 has positioning pegs 22 on its
bottom 21 (FIGS. 4 and 7) so that the electrical
connector 1 may be fixed to a printed circuit board with
the positioning pegs 22 fitted in the positioning holes
of the printed circuit board. The tapered free-end 7
(FIGS. 11-13) of each terminal 3 serves as the mold
engagement portion.

—_— .
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strip. This tapered end may converge toward phe-centerbine=ofrs=Hm t er nm nal ,
t hus defining two opposing angled, or slanted, surfaces extending fromthe
opposite parallel 10 si desdegcnibedt earlfnai' rehe dagarad fHrosh~endn7 of

el ectrical connectife @@¥ihiiNy Wk opposing slanted edges or surfaces 8
inclined symmetrically with respect to the centerline 10
between the opposite parallel sides 11 and 12 of the

5 rectangular terminal body. This symmetrical shape of the
tapered free—end is advantageous to help in laterally
aligning terminals 3 at the correct terminal spacing or
pitch P.

In mounting texminals 3 in the connector

10 housing 1, the arrangement of terminals 3 at exact
intervals is attained by using appropriate jig means
having notches 18 arranged at regular intervals
corresponding to the intervals P at which all terminals 3
are to be arranged when mounted in the housing 1.

15 Specifically such jig means is used to keep all terminals
3 arranged at exact intervals P by interdigitaliy nasting
the tapered free-ends 7 of the terminals 3 with the
countexr notches of the jig means. Without the use of
such jig means, the terminal tails 14 are positioned by

20 virtue of their connection to the carrier strip but the
mold engagement portions 15 are not positioned because
they are free ends. Thus, irregular arrangement or
spacing of terminals can be substantially reduced in a
forcible manner by the jig means until the terminals 3

25 are put in correct position. Such jig means is
praferably provided in the foxrm of a series of notches in
either ona of the mold parts 16 and 17. (FIG. 13) The
array of terminals 3 is placed between the two mold parts
16 and 17 with the tapered free-end 7 of each terminal 3

k[o] fitted in the corresponding notch in the mold part prior
to injection molding, thereby assuring arrangement of all
terﬁinals 3 at exact intervals P, which is effective in
maintaining very small pitches, such as 0.625mm or the
like.

35 The method of making electrical connectors
having small pitch terminals according to the present
invention will now be described. As shown in PIG. 13,

_—
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of terminals 3 (FIG. 12) having been previously stamped

and formed as described above is placed between the mold

5 parts 16 and 17, and an insulative material, such as

plastic, is injection-molded therearound. Thereafter,

the mold parts 16 and 17 are removed ta leave an

electrical connector having the arrangement 2 of termi-

nals 3 arranged at regular intervals P and embedded in

10 the insulation housing 1. As described above, one of the
inside and outside mold parts 16 and 17 (outside mold
part 16 in PIG. 13) has a series of notches 18 spaced at
regular intervals corresponding to the interval P at
which the arrangement 2 of terminals 3 are to be set.

15 The array 2 of terminals 3 is connected to its
associated carrier strip 4, and esach terminal 3 has a ta-
pered free-end 7 corresponding in shape and size to the
notch 18 made in the mold block 18, The terminal
arrangement 2 is placed between the meold block 16 and 17

20 with the tapered free-end 7 of each terminal 3 fitted in
the corresponding notch 18 in the mold part 16 prior to
injection molding. Simultaneously, the notchless molad
block 17 (shown on the inside of FIG. 13) pushes all of
the terminals 3 against the notched wmold block 18,

25 thereby forcibly reducing any deviations N which may
occur by providing a force M as indicated by arrow M in
FIG. 13, to thus arrange all of the terminals 3 at their
intended pitch intervals P as seen in FIG. 14.

Whereas the terminal tail portions 14 are posi-

30 tioned by means of their connection to the carrier strip
4, the mold engagement portions 15 (by way of their free
ends 7) are now positioned with the notched mold block 16
and held thereagainst by mold block 17. This corrective
arrangement can be performed at an increased efficiency,

35 and accordingly, highly precise electrical connec¢tors can
ba produced more efficiently.

The not.ched mold 16 may have a series of
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interval s between 25 the termnals and at qi are to be
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These mold projections form a series of holes 23. These
holes 23 can be usad for testing the terminals 3 if
S desired. FIGS. 8 and 10 illustrate the shape of the
insulative housing 1 made by using an outer mold 16
having a ecries of notches 18 and an inner wmold 17 having
no notches. The resultant notches 24 are formed in the
connector housing 1 as a result of the configuration of

10 the mold block 16 and have ho adverse effect on the
function of the electric connector. Since the notches 18
of the mold engage the slanted edges 8 of terminal
engagement portions 15, substantially no plastic is
molded onto these edges. There is, however, plastic

is above and below the engagement portions 15.

In this particular embodiment, the electrical
connector is described as a receptacle, but it may be a
plug-style electrical connector. The tapered free-end of
the terminal is described above as converging toward the

20 center line 10, thus defining two opposing slanted edges
extending from tha opposing parallel sides 11 and 12 of
the terminal rectangular body. The tapered free-ends of
the terminals, however, may also have a single slanted
edge inclining from one of its opposing parallel sides 11

25 and 12 of the terminal rectangular body and traversing
the centerline 10 and ending at the other parallel side
of the terminal rectangular body. The single inclined
edge can be formed more easily than the double angled
edge in tha tapered end of the terminal, In addition,

30 other tapered surfaces such as arcuate, stepped or other
shapes that would accurately guide and position the
tapered ends into the recesses in the mold could be used.

As may be understood from the above, terminals
according to the present invention have tapered free-ends

35 formed so as to be complimentary in shape to counter
notches made in either of the inner and outer molds,
thereby permitting corrective adjustment of terminals

This Sheet Has Been Replaced

AR




SU&ﬁEchiwéD 07/12 21:13 1995 AT 533“&%}{@@:{ |KRM‘&‘EE tﬁ (PRINT D PAE‘ge{lﬁf)es of natrc ﬁ i B dﬁv@80f

t he connecto?§ﬁ0u5|ng nnq% component s. The arr ﬁ@éhﬁﬁ”'bfAFéFﬁl |s are
FSRMRER s o]

"secured 35 bet ween the inside and outside | d S bl ocks
with the tapered end of each terminal fitteggimtTE corrggp@@glﬁg notch in

the appropriate nold part prior to 4
thus to arrange them at exact intervals in lnjection

molding.

—_—

i



i it RETE! ln“ 19 AT 533069 i PABE 17 (anri:%msgf 1'2|f ter . fat S.G><lﬂ¢3.
| nf SERA YRR S ertds TPt SOM phmeyrdengicy ey 396at Sexacds

‘intérva e present invention ?ﬁéé'é_ % dpd iof  maki ng
‘el ectrical connector, which includes the 5 S Al prOV|ding

I nt erengagi ng .nol d conponents'that forma cayl 357 Nl ative
connector housings; placing a group of termnals |nto the nold cavity
defined by the no onents; injection-nolding an insulative materi al
into the nold cavity and about a portion of the 10 group of term nals,

hen ing th | nen
then renoving the nold conmpone Bg Lfgctrical connector (1) comprising:

an insulative housing having a pair of spaced apart,
5 generally parallel sidewalls (19, 20);

a plurality of terminals (3) mounted in said housing
generally along the length of said housing sidewalls,
said terminals being generally parallel and spaced apart
a predetermined distance; and

10 each terminal including a first end (14) for
interconnection to an @lectrical component, a second
opposite end (15) positioned within said housing, and a
terminal body portion (6) between said first and second
ends, each said second end having a tapared portion (7)

15 adapted for engagement with a correspondingly shaped
recess (18) in a wold component (16) to maintain said
terminal second ends in a predetermined array said
predetermined distance (P) apart in order to maintain
said terminal body portions in a generally parallel array

20 and spaced apart said prodoterminsd distauve prior ta
overmelding said housing about said terminals.

2. The electrical connector as defined in
claim 1, wherein each of said terminal body portions has
two generally parallel sides (11, 12) which define a
width of each of said terminals, and each of said second
5 ends has at least one tapered end edge (8) extending from
one of said body portion sides towards a centerline (10)
of said terminal.

_ 3. The electrical connector as defined in
claim 2, wherein substantially no plastic is molded onto
said tapered end edge of said second end upon overmolding
sald housing about said terminals.

[y ""“ﬁ]‘i’"]i‘i‘i;ﬁﬁi“,ﬁ]ii;



RESENIED WY, EL: 1o L0S OF Raea \FASF, R TR © e rerm—==ra 2406 arfget/2
exvowty B Eol ol o e plfls Henmg S0 tyeld/al

method is inproved according to the present ifjventi Bk al_ade of the 15
nol d conponents is provided with a series ofy4TOTTHES sl.dgicigyi n at
regular intervals corresponding to those at which the group of term nals
are to be arranged; the gro#p oletea!erIbnatiscﬂ ednmieeyorl Ay dafimadt dd t 0 an
associ ated carri ereiglin B, @ReFa{ire": aaéfhggi@g._eqmtﬁggrggc% ends€nd
conpl ementary in Sh%ﬂ? to the notch made 1n the . ]

includes two taperaed end edges extending from said

generally parallel sides of said body portions toward

5 said terminal centerline.

5. The electrical connactor as defined in
claim 4, vherein said two taperad end edges converge and
intersect with each other generally at said centerline to
define said tapered second end of said terminals.

6. The electrical connector as defined in
clain 5 wherein said first end is a solder tail for
solder interconnection to circuitry of an electronic
circuit.

7. . The electrical connector as defined in
claim 1, wherein each of said terminal second ends has
two genarally parallel sides and at least one tapered end
edge extanding from one of said second end sides towards
a centerline of said second end.

8. The electrical connector as defined in
claim 7, wherein substantially no plastic is molded onto’
said tapered end edge of sald second end upon overmolding
said housing about said terminals.

q. The elactrical connector as defined in
claim 8, wherein each of said terminal second ends
includes two tapered end edges extending from said
generally parallel sides of said second ends toward said

5 centerline.
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assuring arrangenent of all termnals at exagé- 9 apj ects and
advant ages of the present invention will be understood fromthe foll ow ng

description of a preferred afbodimelecitribal peoamttornusndapinedddn
claim 9, wherein said two tapered end edges converge and
intersect with each other generally at said centerline to
define said tapered portion of said second end of said
10 terminals.

11. The electrical connector as defined in
claim 1, wherein said body portion of each terminal is
generally rectangular and said first and second ends ara
génerally parallel.

12. The electrical connector as defined in
claim 11, wherein said first and second ends extend away
from said terminal body portions.

13, The electrical connector as defined in
claim 1, wherein said housing includes a saries of
projactions extending from said housing sidawalls and
generally conforming to the shape of said taperad portion
of said second end of said terminals.

14.  The electrical connector as defined in
claim 13, wherein substantially no plastic is molded onto
said tapered end edge of said second end upon overmolding
said housing about said terminals.

15. A method of manufacturing an electrical
connector having an insulative housing (1) molded about a
plurality of terminals (3), said insulative housing
having a pair of spaced apart, generally parallel
5 sidewalls (19, 20), said plurality of terminals being

mounted in said housing generally along the length of
said housing sidewalls, said terminals being generally
parallel and spaced apart a predetermined distance, the
method comprising the steps of:

10 providing interengaging mold components (16,
17) that cooperate to define a mold cavity corresponding
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view of an el ectrical 16= g5< N

ta the configuration of said connector housing, at least
one of said mold components having a series of engagement
recesses (18) in a surface thereof, said recesses being
spaced apart said predetermined distance (P);

providing a carrier strip assembly (2) having
an elongated carrier strip (4} with a plurality of
stampad and formed terminals (3) extending generally
transversely f£rom sald strip spaced apart said predeter-
mined distance, each terminal including a first end (14)
for interconnection to an electrical component, a second
opposite, cantilevered end (15) for positioning within
said housing, and a terminal body portion (6) between
said first and second ends, each sald terminal being
connacted to said carrier strip generally adjacent said
first end, said carrier strip maintaining said terminals
in an array spaced apart by said predetermined distance,
each said second end having a tapered portion (8) adapted
for engagament with one of said engagement recesses in
said at least one mold component, said tapered portion
and said engagement recess being correpondingly shaped to -
maintain said terminal second ends in a predetermined
array said predetermined distance apart within said mold
cavity in order to maintain said terminal body portions
in a generally parallel array and spaced apart said
predetermined distance prior to overmolding said housing
about said terminals,

inserting said tapered portion of said terminal
second ends into said mold component recesses in order to
align said second ends in an array said predetermined
distance apart;

securing said carrier strip assenmbly
substantially within said mold cavity; and

injecting an insulative molding material into
said mold cavity defined by said mold components to form
said connector housing about said terminals.
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FIG 4 is an end view of the electrical coRppes os-d4ahafgen al ong
l'ines 4-4 thereof; 15 FIG 5 is a cross sectional view of the
el ectrical connector of FIX&. 2ThakaetiddrF cleiki b2, FUrther including

the step of removing said terminals from said carrier
strip adjacent said first ends to define free solder tail
portions extending away from said connector housing.

17. The method of claim 15, further including
the step of holding said terminals proximate their body
portion during said injection molding in order to define
a series of openings (23) in sald connector housings in

5 which a portion of said terminals are exposed.

18. The method of claih.is, wherein sald
securing step includes clamping said carrier strip
assembly between some of said mold components.
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* section of a portion of electrical connecto
G G thereof; FIG 8 is a |longitudinal sectyi

el ectrical connector of FIG 6 taken

along t
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en ajjong the line

An improved electrical connector has terminals
(3) with tapered mold engaging ends (8, 15) formed to be
complimentary in shape to notches (18) made in a mold
component (16) in order ta retain the pitch (P) of the
5 ternminal ends during injection molding of a connectar
housing (1) thereabout.

—_—

This Sheet Has Been R

A

tin



S TR, T g ST Sl el g o

"enl arged perspective view of a portion of electr| lllil /G -1,
FIG 11 is arggd perspective view of a por %H‘Séz_ At %‘irb\‘ of .
termnal s i JyJconnected to their lateral acci )

FIG 12 is a perspectlve view of a. portion of the group of term nals
connected to a carrier strip,
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is shown as a receptacle housing with a cehtral elpagated—=] Face = a
plurality of termnals 3 arranged at 5 regul ary iTht 1§

i nsul ative housing 1. Specifically, all of the tert i nal REPIHCEDR 1 andled
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adapted to receive a 10 mat i ng electrlc confi EmySHEEﬁﬁA$§EE§
housi ng (not shown) for establishing a required electr|BEPL66ﬁﬁQ
bet ween the two connector conponents. As the trend=Fot ctron 1 n size of
consuner electronics grows, the need for connectors of reduced 15 si ze

i kewi se mcreFL@ m to reduce the overall size of el ectrlcal
connectors is t pitch of
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typically n‘ecesiﬁij ? a reduction in the size of the td¢rmHsadiseET 9% BEEN

size of the ter e, the fragility of the teﬂmnal BEPDECEASES
and the potenti nrrent occurying after, the s i
term nal s increases. AIthough in a stapping ’f’ or mi ng process, the
termnal tail portions which extend pft from
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for this probl or nowto FI'GS. 5-7, it can bm(ggemgtrma:tsmh
ternminal 3 is conposed of an el ongated contact portifn 13, REPINGERr t ai
portion 14 connected to one end 35 of the cont act=portHor—t3—and
extending outwardly therefrgQ A nol d engagenent portion 15 is connected to
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theggyheffﬁnd of the contact portion 13 and is set wt |%
- connector housing sidewalls 19, 20. The contact portio

s ex
space 9 of the housing 1, and serves to pr bg@cbliggéﬁ\m

opposi ng term nal* of thé plug hbousing. The sol der tai
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“extends out of the bottom 21 of the housing 1. Finally,
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SPECIFICATION

ELECTRICAL CONNECTOR TERMINAL AND METHOD OF
MAKING ELECTRICAIL, CONNECTOR WITH SAME

Background of the Invention

The present invention relates to terminals used
in electrical connectors and a method of making
electrical connectors, and more particularly to an
improved terminal assembly of reduced pitch which assures
reliable arrangement during mounting in an associated
connector housing, as well as a method of making
electrical connectors using such terminals.

As is well known, electrical connectors are
used to connect different electrical components to each
other, and wires to printed circuit boards in various
electrical apparatus. Such connectors are of multi-pole
or terminal structure and use a plurality of terminals
laterally arranged at regular interwvals and fixed to the
housing of the connecﬁor. Each terminal typically has a
solder tail portion extending from the base of the
housing for soldering to an associated wire or electrical
trace or contact pad. '

In making such connéctors, a plurality of
terminals may be either press-fitted in corresponding
holes of a connector housing, or may be embedded in the
housing during injectioh molding of the housing.
Specifically, a plurality of terminals may be integrally
connected in series to an associated lateral carrier
strip, and the series is eitherlpress-fit into the
connector housing or embedded as a whole in the housing
by injection molding an insulative material, such as a
plastic, therearound. Finally, the lateral carrier strip
is cut and,separatéd from the terminals thus press-fitted
or embedded in the housing.

In the injection molding of connector housings,
inner and outer molds are used to define a mold cavity
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t he engagenent portion 15 is situated in a recess 30 nidg=gindeieHopyedT the
housing 1. As shown, a portion of each termnal 3 is effbedded in th
housing 1. Prior to the mounting of terminals 3 to the{i . 1.9 1
these termnals 3 exist in a formwherein they are conkeeted-to-a-tateral

carrier strip 4 via joint parts 5 (FIGS. 21 and 12) to define a series
arrangenent of termnals 2 which have a predeterm ned pitch P. The carrier
strip-term nafndssegbrjessteoninalbgrcangenentaks iBsertedior mi ng such that

each termnal ¢hsréBefRden? 28 tRala¥R Bnsulative housing may be molded
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with the series terminal-arrangement embedded therein.
Then, the inner and outer molds are removed and the
carrier strip is cut and removed to provide an electric
connector.

Undesired irregular arrangement of terminals,
however, may occur in press-fitting terminals into the
holes of a housing or when inserting them into a mold
cavity where terminals and the inner and outer molds are
potentially misaligned relative to each other. The
terminals are very thin and small, and therefore, they
are prone to being misaligned or bent. As the pitch of
the terminals (i.e., the spacing between adjacent
terminals) decreases, the potential for misalignment
during assembly of the terminals into a connector housing
increases.

In an attempt to reduce such problems, some
proposals have been made for the manner of press-fitting
or for special jigs for setting terminals in molds and
special designed molds. Such proposals are satisfactory
to some extent in improving precision of products, but
they require extra steps and complicated or time-consum-
ing work. Accordingly the manufacturing cost increases,
and the manufacturing efficiency decreases.

Summary of the Invention

It is therefore an object of the invention to
provide electrical connectors in which the terminals are
substantially free of the disadvahtages described above,
assuring the exact positioning of terminals in their
associated connector housings and attaining substantial
improvement of production thereof.

Another object of the invention is to provide a
method of making electrical connectors using terminals
having a very small pitch.

To attain these objects, a group of terminals



body ,porion 6 (synonynous with the contact portion 13 iﬁﬁﬁkﬁ¥¥ﬁ§ﬁi$mﬁﬁﬂ
5-7) interconnected to the carrier strip 4 by nmeans offla %onn p@ﬂﬂ@!ﬁ 5,
whi ch when cut along line C, defines the solder tail pIQQQWP-4~o$neaGh- 0
termnal 3. Each termnal of the arrangement 2 has a tapered free- .
The free-end 7 has two opposing angled sides or surfaces 8 converging
toward the centerline 10 of each termnal. After conpleting the nounting of
terminal s 3 29re lateraidyhessiangedl, atheegalareinterivalé aadccbnakeredt he

to a lateral carrier strip via joint portions and
contained within an insulative housing. Each terminal
has a tapered end at the side opposite to the side on

5 which the terminal is connected to the lateral carrier
strip.

This tapered end may converge toward the centerline of

the terminal, thus defining two opposing angled, or

slanted, surfaces extending from the opposite parallel
10 sides of the terminal rectangular body.

An electrical connector comprising an
insulative housing and a group of terminals arranged at
regular intervals and mounted to the housing, is
therefore improved according to the present invention in

15 that each terminal has a contact portion, a first end at
one end thereof and a mold engagement portion at the
other end thereof, the engagement portion having a
tapered end.

In mounting a plurality of terminals in a

20 connector housing, the arranging of such terminals at
reliable and exact intervals can be attained by using
appropriate jig means in the form of specially configured
mold components having notches arranged at regular
intervals corresponding to the desired intervals between

25 the terminals and at which the terminals are to be
arranged when fixed in the connector housing. The jig
means is used to keep all terminals arranged at exact
intervals by interdigitally nesting the tapered ends of
the terminals with the notches of the jig means. Thus,

30 irregqular arrangement of terminals may be substantially
reduced once these terminals are put in the jig means.

Such jig means may be provided in the form of a
series of notches in one of the connector housing mold
components. The arrangement of terminals are secured

35 between the inside and outside mold components or blocks
with the tapered end of each terminal fitted in the
corresponding notch in the appropriate mold part prior to



lipe C (FIG 12) and is renoved fromthe arrangenen
remai ning portion of the joint portion 5 serves as he soI
which is soldered to a selected conductor on a prin egmﬁtﬂ? _______________________
30 shown). The housing 1 has positioning pegs 2

(FIGS. 4 and 7) so that the electrical cohnector 1 may be fixed to a
printed circuit board with the positioning pegs 22 fitted in the
posi ti oni ng Hallestdmon molgtingye thenehyd agsuaing pFxeggeremd ofpaddd

free-end 7 terminals at exact intervals.

The present invention also leads itself to a
method of making electrical connector, which includes the
5 steps of: providing interengaging mold components that
form a cavity for molding insulative connector housings;
placing a group of terminals into the mold cavity defined
by the mold components; injection-molding an insulative
material into the mold cavity and about a portion of the
10 group of terminals, then removing the mold components to
expose an electrical connector having the group of termi-
nals arranged at regular intervals and embedded in the
insulative connector housing. Such a method is improved
according to the present invention in that one of the
15 mold components is provided with a series of notches
formed therein at regular intervals corresponding to
those at which the group of terminals are to be arranged;
the group of terminals are integrally connected to an
associated carrier strip, each terminal having a tapered
20 end complementary in shape to the notch made in the
appropriate mold component; and the group of terminals
are put between the interfitting mold components with the
tapered free-énd of each terminal fitted in the mold
component notch prior to injection molding, thereby
25 assuring arrangement of all terminals at exact intervals.
Other objects and advantages of the present
invention will be understood from the following
description of a preferred embodiment of the present
invention. ' |
30



(FIGS. 11;13) of each termnal 3 serves as the nold
9 As described earlier, the tapered free-end 7 of th
opposi ng sl anted edges or surfaces 8 inclined symetr
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Brief Description of the Drawing

~ In the course of the following detailed
description, reference will be made to the attached
drawings wherein like reference numerals identify like

.parts and wherein:

FIG. 1 is an elevational view of an electrical
connector constructed in accordance with the principles
of the present invention;

FIG. 2 is a top plan view of the electrical
connector of FIG. 1;

FIG. 3 is a bottom plan view of the electrical
connector of FIG. 1;

FIG. 4 is an end view of the electrical
connector of FIG. 1 taken along lines 4-4 thereof;

FIG. 5 is a cross sectional view of the
electrical connector of FIG. 2 taken along the line F-F
thereof;

FIG. 6 is a cross sectional view of the
electrical connector of FIG. 2 taken along the line E-E
thereof;

FIG. 7 is a longitudinal section of a portion
of electrical connector of FIG. 2 taken along the line G-
G thereof;

FIG. 8 is a longitudinal section of a portion
of electrical connector of FIG 6 tdken along the line J-J
thereof;

FIG. 9 is a longitudinal section of a portion
of electrical connector of FIG. 6 taken along the line K-
K thereof; _

FIG. 10 is an enlarged perspective view of a
portion of electrical connector of FIG. 1;

FIG. 11 is an enlarged perspective view of a
portion of the group of terminals integrally connected to
their lateral carrier strip;

FIG. 12 is a perspective view of a portion of
the group of terminals connected to a carrier strip,
showing how they are placed into a mold cavity between

to



;5.'TfyreciangUiar termnal body. This symetrical gEFLSEEMEﬁTEaperé

free-end is advantageous to help in laterally aligniln ernérﬁlrgs %a‘t
~correct termnal spacing or pitch P. In nmounting ter 'aghiJ _____ 4y, é ........

~connector 10 housing 1, the arrangenent of term 30 : .
intervals is attai ned by using appropriate6jig neans having notches 18
arranged at regular intervals corresponding'to the intervals P at which all

terminals 3 ars ?6rb%n%r?ﬁﬁﬁédmﬁh%ﬁb &d in the housing 1.
' FIG. 13 is a longitudinal section of the

terminals of FIG. 12 taken along the line X-X thereof
after positioned in place within the mold blocks, and;

5 FIG. 14 is a front view of terminals as seen in
the direction indicated by arrow M in Fig. 13.

he :




15 | Specifically such jig neans is used to keep

)¢ _ i 3—arj anged
at éxact 'intervals P by interdigitally nesting the |t BFELAGEVENESEAHS [T of
the terminals 3 with the counter notches of the jidg nmean 5\5&&1 t hg use
of such jig neans, the termnal tails 14 are positi aemzﬂynze ------------ vir fue of

their connect

ion to the carrier strip but 4he nold genernt _portions 15

are not positioned because they are free ends. Thus, irregul ar arrangenent

or spaci ng of

I DetiaTila Dt it ivm) $ifatinea Prne fleetiede Embodd mbartsi bl e manner
by the jig nmeans unti tReef ter,m
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errlngn%loS P%Gs. 1-6, an electrical connector
is shown as a receptacle housing with a central elongated
space 9 and a plurality of terminals 3 arranged at
regular intervals P in its insulative housing 1.
Specifically, all of the terminals 3 are arranged
laterally at regular intervals P in the central space 2
defined by opposite side walls 19 and 20 of the connector
housing. This central space 9 is adapted to receive a
mating electrical connector, that is, a plug housing (not
shown) for establishing a required electrical connection
between the two connector components. '

As the trend for reduction in size of consumer
electronics grows, the need for connectors of reduced
size likewise increases. One way to reduce the overall
size of electrical connectors is to reduce the pitch of
the connectors, that is, the spacing between adjoining
connector terminals. By reducing the pitch, a connector
of a given size may accommodate more circuits. The
reduction in pitch down to 0.625 mm and the like
typically necessitates a reduction in the size of the
terminals. As the size of the terminals decrease, the
fragility of the terminals increases and the potential
for misalignment occurring after the stamping of the
terminals increases. Although in a stamping and forming
process, the terminal tail portions which extend out from
a carrier strip are secured in a predetermined position
which can maintain the pitch at that position, the free
ends, in this case the engagement portions, are not. The
present invention is directed to a solution for this
problem.

Referring now to FIGS. 5-7, it can be seen that
each terminal 3 is composed of an elongated contact
portion 13, a solder tail portion 14 connected to one end
of the contact portion 13 and extending outwardly
therefrom. A mold engagement portion 15 is connected to
the other end of the contact portion 13 and is set within
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25, , are put in correct position. Such jig neans
in the formof a series of notches in either one of
17. (FIG 13) The array of termnals 3 is placed bet
16 and 17 with the tapered free-end 7 of each termnal 3 30 fitted in

t he corresponding notch in the nold part &rior to injection nolding,

t hereby assuring arrangenent of all termnals 3 at exact intervals P, which
is effectivethe it fousdngs sadewpildishdd, 2@ech Fhepcembastor the

l'i ke. portion 13 is exposed along the central space 9 of the
housing 1, and serves to provide contact with an opposing
terminal of the plug housing. The solder tail portion 14

5 extends out of the bottom 21 of the housing 1. Finally,
the engagement portion 15 is situated in a recess 30 made
in the top of the housing 1. As shown, a portion of each
terminal 3 is embedded in the housing 1.

Prior to the mounting of terminals 3 to the

10 housing 1, these terminals 3 exist in a form wherein they
are connected to a lateral carrier strip 4 via joint
parts 5 (FIGS. 11 and 12) to define a series arrangement
of terminals 2 which have a predetermined pitch P. The
carrier strip-terminal assembly is formed by stamping and

15 forming such thaf each terminal is formed so as to have a
body portion 6 (synonymous with the contact portion 13
illustrated in FIGS. 5-7) interconnected to the carrier
strip 4 by means of a joint portion 5, which when cut
along line C, defines the solder tail portion 14 of each

20 terminal 3. Each terminal of the arrangement 2 has a
tapered free-end 7.

The free-end 7 has two opposing angled sides or
surfaces 8 converging toward the centerline 10 of each
terminal. After completing the mounting of terminals 3

25 to the housing 1, the carrier strip 4 is cut along the
line C (FIG. 12) and is removed from the arrangement of
terminals 2. The remaining portion of the joint portion
5 serves as the solder tail portion, which is soldered to
a selected conductor on a printed circuit board (not

30 shown) .

The housing 1 has positioning pegs 22 on its
bottom 21 (FIGS. 4 and 7) so that the electrical
connector 1 may be fixed to a printed circuit board with
the positioning pegs 22 fitted in the positioning holes

35 of the printed circuit board. The tapered free-end 7
(FIGS. 11-13) of each terminal 3 serves as the mold
engagement portion.



35 ., i The net hod of meking electrical con
pitch termnals according to the present invention wf
As shown in FIG 13, 10 two nold parts 16 and 17

i nsul ati ve connector housings 1 as is known in the a
termnals 3 (FIG 12) having been previously stanped

As described earlier, the tapered free-end 7 of
the terminal 3 has opposing slanted edges or surfaces 8
inclined symmetrically with respect to the centerline 10
between the opposite parallel sides 11 and 12 of the

5 rectangular terminal body. This symmetrical shape of the

tapered free-end is advantageous to help in laterally
aligning terminals 3 at the correct terminal spacing or
pitch P.

In mounting terminals 3 in the connector

10 housing 1, the arrangement of terminals 3 at exact
intervals is attained by using appropriate jig means
having notches 18 arranged at regular intervals
corresponding to the intervals P at which all terminals 3
are to be arranged when mounted in the housing 1.

15 Specifically such jig means is used to keep all terminals
3 arranged at exact intervals P by interdigitally nesting
the tapered free-ends 7 of the terminals 3 with the
counter notches of the jig means. Without the use of
such jig means, the terminal tails 14 are positioned by

20 virtue of their connection to the carrier strip but the
mold engagement portions 15 are not positioned because
they are free ends. Thus, irregular arrangement or
spacing of terminals can be substantially reduced in a
forcible manner by the jig means until the terminals 3

25 are put in correct position. Such jig means is
preferably provided in the form of a series of notches in
either one of the mold parts 16 and 17. (FIG. 13) The
array of terminals 3 is placed between the two mold parts
16 and 17 with the tapered free-end 7 of each terminal 3

30 fitted in the corresponding notch in the mold part prior
to injection molding, thereby assuring arrangement of all
terminals 3 at exact intervals P, which is effective in
maintaining very small pitches, such as 0.625mm or the
like. '

35 The method of making electrical connectors
having small pitch terminals according to the present
invention will now be described. As shown in FIG. 13,



and,forngd as described above is placed between the rp gPEACEMgﬁf@srga i

17, and an insulative material, such as plastic, is |nJect|§£
1 1 FEB

t herearound. Thereafter, the nold parts 16 and 17 arsg
connect or haV|ng the arrangement 2 of tern

el ectrical 3 :
intervals P and enbedded in 10 10t he |nsulat|on housi ng 1. As

regul ar

descri bed above, one of the inside and outside nold parts 16 and 17
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of terminals 3 (FIG. 12) having been previously stamped
and formed as described above is placed between the mold
parts 16 and 17, and an insulative material, such as
plastic, is injection-molded therearound. Thereafter,
the mold parts 16 and 17 are removed to leave an
electrical connector having the arrangement 2 of termi-
nals 3 arranged at regular intervals P and embedded in
the insulation housing 1. As described above, one of the
inside and outside mold parts 16 and 17 (outside mold
part 16 in FIG. 13) has a series of notches 18 spaced at
regular intervals corresponding to the interval P at
which the arrangement 2 of terminals 3 are to be set.

The array 2 of terminals 3 is connected to its
associated carrier strip 4, and each terminal 3 has a ta-
pered free-end 7 corresponding in shape and size to the
notch 18 made in the mold block 16. The terminal
arrangement 2 is placed between the mold block 16 and 17
with the tapered free-end 7 of each terminal 3 fitted in
the corresponding notch 18 in the mold part 16 prior to
injection molding. Simultaneously, the notchless mold
block 17 (shown on the inside of FIG. 13) pushes all of
the terminals 3 against the notched mold block 16,
thereby forcibly reducing any deviations N which may
occur by providing a force M as indicated by arrow M in
FIG. 13, to thus arrange all of the terminals 3 at their
intended pitch intervals P as seen in FIG. 14.

Whereas the terminal tail portions 14 are posi-
tioned by means of their connection to the carrier strip
4, the mold engagement portions 15 (by way of their free
ends 7) are now positioned with the notched mold block 16
and held thereagainst by mold block 17. This corrective
arrangement can be performed at an increased efficiency,
and accordingly, highly precise electrical connectors can
be produced-more efficiently. |

The notched mold 16 may have a series of




whi ¢ch the .arrangenment 2 of termnals 3 are to be set. ﬁEPLAcgmghﬂr-*'T he
array 2 of termnals 3 is connected to its associatedjcarrier stri ﬂnd
each termnal 3 has a ta- pered free-end 7 correspondg ggmlnlihaﬁa ze
to the notch 18 made in the nold block 16. -The term "“"aaﬂewp”t 23

pl aced between the mold block 16 and 17 294 with the tapered free-end 7
of each termnal 3 fitted in the corresponding notch 18 in the nold part 16

prior to injegiriogeckibisnqshdwiyl faraedsklherebs rot phbperlyobdsiiitdok 17

(shown on the I%?E%%p%&tF%gb %%%m&%%&%SBahklgg to and during molding.
These mold projections form a series of holes 23. These
holes 23 can be used for testing the terminals 3 if

5 desired. FIGS. 8 and 10 illustrate the shape of the

insulative housing 1 made by using an outer mold 16
having a series of notches 18 and an inner mold 17 having
no notches. The resultant notches 24 are formed in the
connector housing 1 as a result of the configuration of

10 the mold block 16 and have no adverse effect on the
function of the electric connector. Since the notches 18
of the mold engage the slanted edges 8 of terminal
engagement portions 15, substantially no plastic is
molded onto these edges. There is, however, plastic

15 above and below the engagement portions 15.

In this particular embodiment, the electrical
connector is described as a receptacle, but it may be a
plug-style electrical connector. The tapered free-end of
the terminal is described above as converging toward the

20 center line 10, thus defining two opposing slanted edges
extending from the opposing parallel sides 11 and 12 of
the terminal rectangular body. The tapered free-ends of
the terminals, however, may also have a single slanted
edge inclining from one of its opposing parallel sides 11

25 and 12 of the terminal rectangular body and traversing
the centerline 10 and ending at the other parallel side
of the terminal rectangular body. The single inclined
edge can be formed more easily than the double angled
edge in the tapered end of the terminal. 1In addition,

30 other tapered surfaces such as arcuate, stepped or other
shapes that would accurately guide and position the
tapered ends into the recesses in the mold could be used.

As may be understood from the above, terminals
according to the present invention have tapered free-ends

35 formed so as to be complimentary in shape to counter
notches made in either of the inner and outer molds,
thereby permitting corrective adjustment of terminals



t he*t.ermimral s 3 agai nst the notched nold bl ock 16, 2 Yailug€iibl y
reduci ng any devi ations N which may occur by providi @%F%%Sféﬁﬁal{

indicated by arrow Min FIG 13, to thus arrange all jof thg?FEBl ______ at
their intended pitch intervals P as seen in FIG 14. Ihe"ta. |
tail portions 14 are posi- 30 tioned Py neans of Their connection to
the carrier strip 4, the nold engagenent portions 15 (by way of their free
ends 7) are nthupotot aprergel themhatnekabedifebevahlacknlénjadthehd

t her eagai nst mélﬁ?hg bl ock 17. This corrective
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arr,angenment can be perforned at QE_LQELQ;____;__1C|ency, 35

accordlngly hi ghly precise el Ge RESHEN § can b

efficiently. The notched nold 16 'E?%% gis of BE?@

proj ections (shown) fornmed thej O PO zerFy—posi ti on Daite XD errersnesieerenn
13 ate ..................

Claims:

1. An electrical connector (1) comprising:
an insulative housing having a pair of spaced apart,
5 generally parallel sidewalls (19, 20);

a. plurality of terminals (3) mounted in said housing
generally along the length of said housing sidewalls,
said terminals being generally parallel and spaced apart
a predetermined distance; and

10 each terminal including a first end (14) for
interconnection to an electrical component, a second
opposite end (15) positioned within said housing, and a
terminal body portion (6) between said first and second
ends, each said second end having a tapered portion (7)

15 adapted for engagement with a correspondingly shaped
recess (18) in a mold component (16) to maintain said
terminal second ends in a predetermined array said
predetermined distance (P) apart in order to maintain
said terminal body portions in a generally parallel array

20 and spaced apart said predetermined distance prior to
overmolding said housing about said terminals.

2. The electrical connector as defined in
claim 1, wherein each of said terminal body portions has
two generally parallel sides (11, 12) which define a
width of each of said terminals, and each of said second
5 ends has at least one tapered end edge (8) extending from
one of said body portion sides towards a centerline (10)
of said terminal.

3. The electrical connector as defined in
claim 2, wherein substantially no plastic is molded onto
said tapered end edge of said second end upon overmolding
said housing about said terminals.

Sheet Has Been Re‘ilaced
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projections forma series of h
testing the termnals 3 if 5
shape of the insulative housinglLl _nad: . =
series of notches 18 and an inner nold 171having no notches. The resultant
notches 24 are forned in the connector housing 1 as a result of the
configuration of 10 4t.he Mbled ellegtik ite laggnnectono asddefdnedf finct on the

function of tRaa8heel herINEEah of Ra8dl Rertihaiesel®nd ends

includes two tapered end edges extending from said

generally parallel sides of said body portions toward
5 said terminal centerline.

5. The electrical connector as defined in
claim 4, wherein said two tapered end edges converge and
intersect with each other generally at said centerline to
define said tapered second end of said terminals.

6. The electrical connector as defined in
claim 5 wherein said first end is a solder tail for
solder interconnection to circuitry of an electronic
circuit.

7. The electrical connector as defined in
claim 1, wherein each of said terminal second ends has
two generally parallel sides and at least one tapered end
edge extending from one of said second end sides towards
a centerline of said second end.

8. The electrical connector as defined in
claim 7, wherein substantially no plastic is molded onto
said tapered end edge of said second end upon overmolding
said housing about said terminals.

9. The electrical connector as defined in
claim 8, wherein each of said terminal second ends
includes two tapered end edges extending from said
generally parallel sides of said second ends toward said

g



subsfantially no plastic is

pl astic 15

particul ar enbodi nent, the Iectrﬂ&&LAcﬁnnecto
recept acl e,

above and beljjoWHtSh@HEET)HYS WBEEN

but it may be a

free-end of the termnal is descrlbed above as convergi ng tomard t he 20
center line 10, thus deidni nghéveleppoital sbanéetoedgesaerinadi hg fromthe

opposi ng para&igkmsédeéhé%efﬂds&gdoéwo tapered end edges converge and

10

10

intersect with each other generally at said centerline to
define said tapered portion of said second end of said
terminals.

11. The electrical connector as defined in
claim 1, wherein said body portion of each terminal is
generally rectangular and said first and second ends are
generally parallel.

12. The electrical connector as defined in
claim 11, wherein said first and second ends extend away
from said terminal body portions.

13. The electrical connector as defined in
claim 1, wherein said housing includes a series of
projections extending from said housing sidewalls and
generally conforming to the shape of said tapered portion
of said second end of said terminals.

14. The electrical connector as defined in
claim 13, wherein substantially no plastic is molded onto
said tapered end edge of said second end upon overmolding
said housing about said terminals.

15. A method of manufacturing an electrical
connector having an insulative housing (1) molded about a
plurality of terminals (3), said insulative housing
having a pair of spaced apart, generally parallel
sidewalls (19, 20), said plurality of terminals being
mounted in said housing generally along the length of
said housing sidewalls, said terminals being generally
parallel and spaced apart a predetermined distance, the
method comprising the steps of:

providing interengaging mold components (16,
17) that cooperate to define a mold cavity corresponding

T T AT




t he:t.ermsnal rectangul ar body. The tapered free emdsﬁﬁpgAgEM1Nv@ngﬁ,
however, nmay al so have a si ngl linling fr Eﬁglt
opposi ng parallel sides 11 THIS's i'?’\soﬁg ENhe terf fa?gﬁg __________ dy
and traversing the centerli fhithg at |t he r
the term nal rectangul ar body. The srnglerr¥gTﬂed edge can be fornmed nDre
easily than the doubl e angled edge in the tapered end of the termnal. In
addition, 30  tOthE dGREIAGSHLIR @&rx@é&l&r Proudi®RPC A tOn Alher
shapes that woul d aceyrately ui de and positio

one of said d components hav1ng a series of engagement

recesses (18) in a surface thereof, said recesses being
15 spaced apart said predetermined distance (P);
providing a carrier strip assembly (2) having
an elongated carrier strip (4) with a plurality of
stamped and formed terminals (3) extending generally
transversely from said strip spaced apart said predeter-
20 mined distance, each terminal including a first end (14)
for interconnection to an electrical component, a second
opposite, cantilevered end (15) for positioning within
said housing, and a terminal body portion (6) between
said first and second ends, each said terminal being
25 connected to said carrier strip generally adjacent said
first end, said carrier strip maintaining said terminals
in an array spaced apart by said predetermined distance,
each said second end having a tapered portion (8) adapted
for engagement with one of said engagement recesses in
30 said at least one mold component, said tapered portion
and said engagement recess being correpondingly shaped to
maintain said terminal second ends in a predetermined
array said predetermined distance apart within said mold
cavity in order to maintain said terminal body portions
35 in a generally parallel array and spaced apart said
predetermined distance prior to overmolding said housing
about said terminals,
' inserting said tapered portion of said terminal
second ends into said mold component recesses in order to
40 align said second ends in an array said predetermined
distance apart;
securing said carrier strip assembly
substantially within said mold cavity; and
injecting an -insulative molding material into
45 said mold cavity defined by said mold components to form
said connector housing about said terminals.

T This Sheet Has Been Replaced
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tapered gnds into the reces

understood fromthe above, (I eHE 9QEST ABS@EENN(
have tapered free-ends 35

f oEPILACEDAS t O
counter notches nade in eit =4 f

to the present

La—the—snid=coyl d be @9&@@@@@5@':”

permtting corrective adjustnent of terniﬂaLs

16. The method of claim 15, further including

_—

the step of removing said terminals from said carrier
strip adjacent said first ends to define free solder tail
portions extending away from said connector housing.

17. The method of claim 15, further including
the step of holding said terminals proximate their body
portion during said injection molding in order to define
a series of openings (23) in said connector housings in
which a portion of said terminals are exposed.

18. The method of claim 15, wherein said

securing step includes clamping said carrier strip
assembly between some of said mold components.

[
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thus ;to arorange themat exact intervals in injectio
el ectrical connector (1) conprising: an insulative
spaced apart, generally parallel sidewalls (1 9, 20)
termnals (3) nmounted in said housing generally al
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sai d: housi ng sidewal|s, said term nals being generally parallel and spaced
apart a predeterm ned di stance; and each term nal i [jC i W i
(14) for interconnection to an electrical conponent %ﬁgég%%@55$%%é$¥e end
(15) positioned within said housing, and a term nal dy 1P rRER 6)
between said first and second ends, each said secon Q%W%IEZVTH Emﬁ'
portion (7) adapted for engagenent with a correspondi ngly shaped recess
(18) in a nold conponent (16) to maintai said term nal second ends in a
predeterm ned array said predeterm ned distance (P) apart in order to
mai ntain said termnal body portions in a generally parallel array and

spaced apart said predeterm ned distance prior to qwernnlding sai d housi ng
about said termnals; whereby said tapergd portiofiS assist-
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and align in aligning said termnals at said pred¢
The el ectrical connector as defined in claim1l, wjeREPh
term nal body portions has two generally parallel ||si de §1
define a width of each of said term nals, and eac @ﬂegan
at | east one tapered end edge (8) extending from Ome O por ti ons
sides towards a centerline (10) of said termnal. 3. The el ectri cal
connector as defined in claim?2, wheretn substantially no plastic is nol ded
onto said tapered end edge of. said second end upon overnol di ng said housi ng
about said termnals. 4. The el ectrical connedtor as defined in claim 2,
wherein each of said terninal second ends inclugdes two t apered end edges
extending fromsaid generally paralfel g
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si des;of said body portions toward said termnal centerline. 5. The

el ectrical connector as defined in claim4, wherei h%ﬁkg ﬂﬂ ereu end
edges converge and intersect with each other genersué%% i é%%% | i ne
to define said tapered second end of said term nal§. Dé% qgnptr ifcal
connector as defined in claim5 wherein said first IS a Yol t for

sol der interconnection to circuitry of an electronic circuit.
REPLACEMENT SHEET

Fig. 10




14 7. ~*The electrical connector as defined in claim T Qf;pf‘*said
term nal second ends has two generally parallel sides dﬁﬂ“ﬁpﬂ%&%ﬁ“%ﬁé

tapered end edge extending fromone of said second en Hz%dea 5Gwd&dﬂsa
centerline of said second end. 8. The el ectrical co § oras-defined |j n
claim7, wherein substantially no plastic is nolded onto sai d tapered end
edge of said second end upon overnol ding $aid housing about said term nals.
9. The electrical connector as defined in claim8, wherein each of said
term nal second ends includes two t dges extending fromsaid
generally parallel sides of said sgcond en aid centerline.
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10. . [Thesel ectrical connector as defined in claim9, wherein_said tw _

t apered end edges converge and intersect with each ot hﬁgpggegf(ﬁ M.)éﬂgk.rs id
centerline to define said tapered portion of said segp nﬂls(ii sal
termnals. 11. The electrical connector as defined inpglai mILl| EBHESG: n
said body portion of each termnal is generally rect dagular and S37d 1 st
and second ends are generally parallel. The el ectrical connector as
defined in claim1l, wherein sal d first _g‘r;d second ends extend away from
said term nal body pOILtI ons. The el-€etrical connector as defined in
claim1l, wherein said'hou | [0j ections extending

from said housing sidewalls ’ g ng to the shape of said
tapered portion of said S : :
2 >
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14. , The el ectrical connector as defined in.claim 13, wherei
no plastlc is nol ded onto said tapered end edge of s
overnol di ng said housing about said termnals. 15. rl-al
connector, conprising an elongated insulative housingjhayin
sidewal s, a series of electrical term nakg spaced ap rP2S | BHG :
sidewal I s of said housing in a predeterm ned, general 'y parallel array,

said term nals being spaced apssttRA¢TaoBr EHEt BIBCLESUREt ch, each of said

terminal s | ol 90l Aty Bk fiTaRoRRfth e uRiG " °Of

ext endi ng awa T O MOUSTT
ELECTRICAL CONNECTOR WITH SAME

An improved electrical connector has terminals
(3) with tapered mold engaging ends (8, 15) formed to be
complimentary in shape to notches (18) made in a mold
component (16) in order to retain the pitch (P) of the
5 terminal ends during injection molding of a connector
housing (1) thereabout.



*C- L M1 engagenent portion disposed at an opposite endﬂgPL&QEMENEHSHEEﬂ

and a boq“ “ nl nnecting said solder tail and said nold
crcecere ANBIBNINY s onGoserent et o v Jigptescamrgmeey

~adapted to be received in a conpl ement ary 3ot ch fornmed i ISjQQQnﬁEBent

for maintaining said nold engagenent

sai d predeterﬁﬂ@é&%ﬂtch prior to ovgrmaw dHEGTsMiscBmuYi Nng about sai d
termnals, said termi nal body portiofis al REMCED spacgld apart by said
predeterm ned pitch witan S%airfieclon

eéLricéI connector (1) comprising:
an insulative housing having a pair of spaced apart,
5 generally parallel sidewalls (19, 20);

a plurality of terminals (3) mounted in said housing
generally along the length of said housing sidewalls,
said terminals being generally parallel and spaced apart
a predetermined distance; and

10 each terminal including a first end (14) for

' interconnection to an electrical component, a second
opposite end (15) positioned within said housing, and a
terminal body portion (6) between said first and second

ends, each said second end having a tapered portion (7)
bena ovqr‘moldo_d N sand housm ]

15 _ : :

26ce8s—(18)—ina-mold-component—(36) to maintain said

terminal second ends in a predetermined array said

predetermined distance (P) apart in order to maintain

said terminal body portions in a generally parallel array

20 and spaced apart said predetermined distance.prier—te—
143 a3 . boud g4 Lradee

2. The electrical connector as defined in
claim 1, wherein each of said terminal body portions has
~ two generally parallel sides (11, 12) which define a
width of each of said terminals,'and each of said second
S ends has at least one tapered end edge (8) extending from
' one of said body portion sides towards a centerline (10)
of said terminal.

3. The electrical connector as defined in
claim 2, wherein substantially no plastic is molded onto
said tapered end edge of said second end upon overmolding
said housing about said terminals.

Sheet Has Been Replaced i
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16. .The c fined in claim15, wherein saj i.ng i ncludes a
series of ﬁ!@ggﬁj“gﬂ"&%lﬂdl ng fromsaid sidewal | of ||Sggg] ' l
general |y ceohl shape of said tapered end portior Eg '

Je) 1994

ternminals, and substantially no plastic is nolded ontp mepgd. eddeSt .
t apered end portion upon overnol di ng saisl housi ng abo a—term NALS: 17.
An el ectrical connector conprising: aHei@kaimstive housing having a pair of

spaced apart, generally parall el ,si ggvvgl | s eacEllr Qavi ng an %Lg iol;quurface;
a plural ity of terni ] WW a‘ l.engt h
of said ou?gggl 3&11 - f’é&rﬁaﬁl’& § 3 P3AN Y ARRS Fa| FEReRY ©
spaced agart a a plurality of terminals mounted in said housi generally
along the length of said housing sidewalls, said terminals being
6 generally parallel and spaced apart a predeterminaed distance; and
each terminal ineluding a first end for interconnection to an
8 electrical component, a second opposita end positioned within saia
housing, and a terminal body portion betwaen said first and second
10 ends, each said second end having a tapered portiocn adapted for
engagement with a correspondingly shaped recess in a mold component
12° to maintain said terainal second ends in a predetermined array,
sald predetarmined distance apart in order to maintain said
14 terminal body portions in a generally parallel array and spaced
apart said predetermined diatancs prior to overmolding said houaing
16 about said t._ermina].s: i ortio

18 :
2. The alectrical connector as defined in eclaim 1,
2 vwharein each of said terminal body portions has two generally
parallel sides which dafine a width of each of said terminals, and
4 each of said second ends has at least one tapered =nd aedge
extending from one of sald body portion sides towards a centerline
€ of szaid terminal. _

3. The electricial comnactor as defined in eclaim 2,

2 wherein substantially no plastic 1z molded onto said tapered end

. :dgc .i.:fl said second end upon overmolding said housing about said
erminals.

4. The selectrical comnector as defined in claim 2,
wvherein each of sald terminal sescond ends includas two tapered and
edges extending from said generally parallel sides of said bedy

4 pertions toward said terminal centerline. '

. 5. The electrical connactor as defined in c¢lainm 4,
2 wherain said two tapaered and adges converge and intersect with each
other generally at said centerline to define sald tapered second
end of said terminals.

L8

6. The alectrical connactor as defined in claim S
wherein said first end is a zolder tail for solder interconnection
to cireuitry of an electronic circuit,

7. The electrical connector as defined in claim 1,
"wherein esach of sald terminal second ends has two generally
parallel sides and at least one tapered snd edge extending from one
of said sccrond end sides towards a centerline of said secand end.

= N N

8. The electrical connector as defined in claim 7,
2 wherein substantially no plastic is molded onto said tapered end
edge of said second end upon overmolding said housing about said

///
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pr edet er m gmll |“ﬂ (ﬂm&ﬂﬂ each termnal including a -eFre=F _
i nt er conned{i@H| Mkical conponent, a second QpPEBHAGEMENT SHEET |
positioned wthin sard housi ng, and a term nal body pgrtion ‘pthFB ?i d
first and second ends, each said second end having a tlap@féd-portioh-ilush

with a generally correspondingly tapered4ortion of said extertror sort
of a respecmléﬁlz‘of said sidewal | s, said tapered portion of said second

end bei.ng" overnol ded ¢ n sghd NQUDYua1 connector as defined in claim s,

2 wharein each of said terminal sacond ends includes two tapered end
edgas extending from said generally parallel sides of said second
4 ends toward sald centerline. -

10. The alactrical connector as definad in claim 9,
whexrein said two tapered end edyges convergs and intersaect with sach
other generally at saild centerline to define said taperad porxtion
of zald second end of said terminals. '

11. The elactrical connector ag defined in elaim 1,
wherein said body portion of each terminal is gemerally reotangular
and said first and second ends are generally parallal.

12. The electrical connector as dafined in claim 11,
whersin said first and second ends extand away from said terminal
‘body portions.

*»

13. The electrical connactor as defined in claim 1,
wherein said housing includes a saeriss of projections extending
from said housing sidewalls and generally conforming to the shape
of said tapered portion of said second end of said tarminals.

B W = N AN

14. The electrical =onncc£or ag defined in claim 13,
wherein substantially no plastic iz molded onto Baid tapered end
:23:10:!1 said second end upon overmolding said housing about said

nals. '

15. (Amended) An improved electrical connector,
comprising an elongated linsulative housing baving twa opposing
sidewalls, a series of electrical terminals apaced apart along said
sidewalls of said housing in a predetermined, generally parallel
array, sald terminals being spaced apart by a predetermined pitch,
each of said terminals including a solder tail portion disposed at
one end thereof extending away from said housing, a mold engagement
portion disposed at an opposita and of said terminal and a body
portion intarconnecting said solder tail and said mold engagement
10 portions, said mold engagement portion i

with respect to gajd bodv portion and including a tapered end
12 portion adapted to be received in a complementary notch formed in

a mold componant for maintzining said mold engagement portions in
14 an array spaced apart by said predetermined pitch prior to

overmolding said housing about gsaid terminals, said terminal body
16 portions also baing spaced apart by said predetermined pitch within

said connactor [betwaen sajid free ends and sald mold engagenent
18 portions).

16. The connector as defined in claim 15, wherein said

2 housing includes a saries of projections extending from said
sidewall of said housing and generally conforming to the shape of

4 8aid tapered and portion of said terminals, and substantially no
plastic is molded onto end edges of sald tapered end portion upon

B & & N
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hod of manufacturing an el ectrical connect o] HEl
|nsul atlvel l ’m I MII:E,“ed about a plurality of termfpals A%M’ENT EET
i nsul ative pai r of spaced apart, genera Igét(p!g _____ Iﬁ 7
sidewal I s (19, salcf plurallty of termnals being nouftes—a—said """
housi ng gener al I y al ong the length of sa& housi n&m dewal I s, said

term nal s_bedwermpddingl s3ighaudiag ahout mald) tepminale pr edet er mi ned

di st ance, 2t he net hod conpr|5|ng the steps of : prOV|ding I nt erengagi ng nol d

tC(r)]rrpone]?t (1? 17) th? '&1 |é pondl ng to
e confiduratio g%ﬁ? g yao)
conponent g rkng.n &i ggg‘,{. sufface ﬁly

t hereof, sai a plurality of tem:.nals mounted in said housinq generally
§ along the length of said housing sidewalls, said terminals being
generally parallal and spaced apart a predetarminad distance; and
10 each terminal including a first end for interconnection "co an
alactrical component, a second opposite end positioned within said
12 housing, and a tern:l.nal body portion between said first and second
ends, each said second end having a tapered portion flush with a
14 generally correspondingly tapered portion of said exterior surfaca
of a respactive one of said gsidevalls, a portion of said second and
16 being overmolded in said housing.

1aced
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1

recesses bei ng spaced -apart—said predeterm ned distance

! : E BMERY
carrier strip Rg an el ongated carrier

plurality of sﬁﬁmﬂm 3“"1" W@E termnals (3) extending|gemet® ¥ wWUN I3 _
transversely fromesaid strsp aced apart said predeter 5w cH
termnal including a first end (14) for iqa erconnection to an eI ectrical
conmponent, a second opposite, cantilevered end (15) for positioning wthin
sai d_housiing, Anoumeanwmemﬂmwmpmga) between said first and second
ends, each said ter connected to said carrier strip generally

adj acent said A"/ “rpﬁﬂ‘ff’ hgg C'E’VI"F%F Pair of sRaced :apart, ggnarally ﬂ%‘?“?'rﬁ!ﬂ%wﬂlﬁ

an array @rgamf apart by sal d predeterm ned di stance, each said second end

[ d t adapted for engagenent with one of said
Qﬁ\é;ggngni afgggg@'gh&nggtgﬁ nals (3)mountpd in sgl housing generally along the length of

said housing sidewalls, said terminals being generally parallel and spaced apart a

predetermined distance; and

each terminal including a first end (14) for interconnection to an electrical
component, a second opposite end (15) positioned within said housing, and a terminal
body portion (6) between said first and second ends, each said second end having a
tapered portion (7) adapted for engagement with a correspondingly shaped recess (18)
in a mold component (16) to maintain said terminal second ends in a predetermined
array said predetermined distance (P) apart in order to maintain said terminal body
portions ina generally parallel array and spaced apart said predetermined distance prior
to overmolding said housing about said terminals; whereby said tapered portions assist
and align in aligning said terminals at said predetermined distance.

2. The electrical connector as defined in claim 1, wherein each of said terminal bddy
portions has two generally parallel sides (11,12) which define a width of each of said
terminals, and each of said second ends has at least one tapered end edge (8) extending
from one of said body portions sides towards a centerline (10) of said terminal.

3. The electrical connector as defined in claim 2, wherein substantially no plastic is
molded onto said tapered end edge of said second end upon overmolding said housing
about said terminals.

4, The electrical connector as defined in claim 2, wherein each of said terminal
second ends includes fwo tapered end edges extending from said generally parallel

sides of said body portions toward said terminal centerline.

5. The electrical connector as defined in claim 4, wherein said two tapered end
edges converge and intersect with each other generally at said centerline to define said
tapered second end of said terminals.

6. The electrical connector as defined in claim 5 wherein said first end is a solder

tail for solder interconnection to circuitry of an electronic circuit.



nol d corrponént, saird t'apered portion and said engage kep ' -Qel
correspondi n | FH yntain said termnal second gtjgggeiéﬁcg?sp&:r
predet erm neﬁlmﬂmwm ml mljeterm ned di stance apart L8Rne Sfin
cavity in order ¢otmarntain-said ternmnal body portio nﬂgsrfmlgm V4
parall el array and spaced apart said pre erm ned di stance prior to
over nol di ng sai d housi ng about said termnals, inserting said tapered

portion of. sai Thé @leetrichl 66RNetlor adSdéfitied FPERIMT!,CvherdiP28Rh JES&Hd SBrminal

order to align, said ﬁecond ends in an array said predeterm ned di stance

p
apart; sc®¢fINd, ends has, two-generally paraliel,sides and ati least pnei tapered; nd edgel

cavity; aggtehdingCroMJonedof 8aid! sticond dHY $idB8 toWarSs' £behBHhe 8t Shil¥edofid \EnlY
defined by said nold

8. The electrical connector as defined in claim 7, wherein substantially no plastic is
molded onto said tapered end edge of said second end upon overmolding said housing
about said terminals.

9. The electrical connector as defined in claim 8, wherein each of said terminal
second ends includes two tapered end edges extending from said generally parallel
sides of said second ends toward said centerline. ’

10. The electrical connector as defined in claim 9, wherein said two tapered end
edges converge and intersect with each other generally at said centerline to define said
tapered portion of said second end of said terminals.

11.  The electrical connector as defined in claim 1, wherein said body portion of each
terminal is generally rectangular and said first and second ends are generally parallel.

12. The electrical connector as defined in claim 11, wherein said first and second

ends extend away from said terminal body portions.

13.  The electrical connector as defined in claim '1, wherein said housing includes a
series of projections extending from said housing sidewalls and generally conforming
to the shape of said tapered portion of said second end of said terminals.

14. The electrical conneétor as defined in claim 13, wherein substantially no plastic
is molded onto said tapered end edge of said second end upon overmolding said
housing about said terminals.

15.  An improved electrical connector, comprising an elongated insulative housing
having two opposing sidewalls, a series of electrical terminals spaced apart along said
sidewalls of said housing in a predetermined, generally parallel array, said terminals
being spaced apart by a predetermined pitch, each of said terminals including a solder
tail portion disposed at one end thereof extending away from said housing, a mold
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interconnecting said solder tail and said mold engagement portions, said mold
engagement portion being angularly disposed with respect to said body portion and
including a tapered end portion adapted to be received in a complementary notch
formed in amold component for maintaining said mold engagement portions in an array
spaced apart by said predetermined pitch prior to overmolding said housing about said
terminals, said terminal body portions also being spaced apart by said predetermined
pitch within said connector.

16. The connector as defined in claim 15, wherein said housing includes a series of
projections extending from said sidewall of said housing and generally conforming to
the shape of said tapered end portion of said terminals, and substantially no plastic is
molded onto end edges of said tapered end portion upon overmolding said housing
about said terminals.

17.  An electrical connector comprising:

an insulative housing having a pair of spaced apart, generally parallel sidewalls
each having an exterior surface;

a plurality of terminals mounted in said housing generally along the length of said
housing sidewalls, said terminals being generally parallel and spaced apart a
predetermined distance; and

each terminal including a first end for interconnection to an electrical component,
a second opposite end positioned within said housing, and a terminal body portion
between said first and second ends, each said second end having a tapered portion
flush with a generally correspondingly tapered portion of said exterior surface of a
respective one of said sidewalls, said tapered portion of said second end being
overmolded in said housing.
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18. A method of nianufé'cturing an electrical connector having an insulative housing
(1) molded about a plurality of terminals (3), said insuiative housing having a pair of
spaced apart, generally. parallel sidewalls (19,20), said plurality of terminals being
mounted in said housing generally along the length of said housing sidewalls, said
terminals being generally parallel and spaced apart a predetermined distance, the
method comprising the steps of: . |

providing interengaging mold components (16, 17) that cooperate to define amold
cavity corresponding to the configuration of said connector housing, at least one of said
mold components having a series of engagement recesses (18) in a surface thereof, said
recesses being spaced apart said predetermined distance (P);

providing a carrier strip assembly (2) having an elbngated carrier strip (45) with
a plurality of stamped and formed terminals (3) extending generally transversely from
said strip spaced apart said predetermined distance, each terminal including a first end
(14) for interconnection to an electrical component, a second opposite, cantilevered end
(15) for positioning within said housing,' and a terminal body portion (6) between said
first and second ends, each said terminal being connected to said carrier strip generally
adjacent said first end, said carrier strip maintaining said terminals in an array spaced
apart by said predetermined distance, each said second end having a tapered portion
(8) adapted for engagement with one of said engagement recesses in said at least one
mold component, said tapered portion and said engagement recess being
correspondingly shaped to maintain said terminal second ends in a predetermined array
said predetermined distance apart within said mold cavity in order to maintain said

- terminal body portions in a generally parallel array and spaced apart said predetermined

distance prior to overmolding said housing about said terminals,

inserting said tapered portion of said terminal second ends into said mold
component recesses in order to align said second ends in an array said predetermined
distance apart; '

‘securing said carrier strip assembly substantially within said mold cavity; and

injecting an insulative molding material into said mold cavity defined by said mold
components to form said connector housing about said terminals.

19.  The method of claim 18, further including the step of removing said terminals
from said carrier strip adjacent said first ends to define free solder tail portions
extending away from said connector housing. '
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20. The method of cldim 18, further including thé __§tép of holding said terminals
proximate their body portion during said injection molding in order to define a series of

R,

openings (23) in said connector housings in which a portion of said terminals are
exposed.

21. The method of claim 18, wherein said securing step includes clamping said
carrier strip assembly between some of said mold components.



