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SPECIFICATICN INSERT MOLDED ELECTRICAL CCNNECTCR AND METHOD FOR PREQ

SANE Background of the*lnvention The present invention relates genJ
an insert. nolding process for producing an electrical connector as
the electrical connectors produced thereby. Mre specifically, t 1322 sc
I nvention relates to an insert nolding process, in which an el ec rica?
connector is fornmed by injection noldi ggeetrf@atiey! ati ve housing nateri al
and by accurately setting and retaining a group of termnals in place
within the nold prior to and during the form ng of the connector housing.
El ectrical connectors have ITNSERTEMOLDED FLECTRICAL CONNECTOR
: AND METHOD FOR PRODUCING SAME

Background of the Invention
The present invention relates generally to an insert
molding process for producing an electrical connector as
well as the electrical comnectors produced thereby. More
5 specifically, the invention relates to an insert molding
process, in which an electrical connector is formed by‘
injection molding of an insulative housing material and
by accurately setting and retaining a group of texrminals
in place within the mold prior to and during the forming
10 of the connector housing. .

Electrical connectors have long been used for
establishing connections between electrical or electronic
circuits and one or more conductors disposed on a printed

~ circuit board or other electrical element; Typically, an
15 electrical connector has a housing formed from an
electrically insulative material and a plurality of
conductive terminals arranged within the connector
housing in a predetermined péttern and in a predetermined
_ pitch or terminal-to-terminal spacing. In some
20 applications, it is desirable that the terminals are
integrated with the connector housing. -

In such an instance, the installation of the
terminals as a group within the connector housing is
typically performed either by press-fitting the terminals

25 into portions of the connector hou51ng, or by setting the
terminals into a mold and insert moldlng the connector
housing around the terminals. ' '

As can be appreclated; it is essential for the
electrical connector that the configurations of

3¢ respective terminals in chie group of terminals are
uniform prior to and during molding, and that the
respective terminals are accurately aligned with a
correct pitch and correct attitude. 1In insert mblding,
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est abl i shing connections between electrical or electronic circuits and one

of .nore conductors disposed on a printed circuit board or other electrical

el ement. Typically, an electrical connector. has a housing fornmed frBATENT
electrically insulative material and a plurality of conductive teveaidalsc
arranged within the connector housing in a predeterm ned pattern and in a
predeterm ned pitch or termnal -to-terninal spacing. In sonme applications,

it is desirable that the termnals are integrated with the connector

housi ng. | n suchhs greummk terminals aﬂ&atﬁgque@ boheteapingaianddora group
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the terminals into portjons of the connector housing, or y settl e
of terminals are then set within the mold at
predetermined correct pitch and attitude. However, the
S molding material enters the mold under'high-injectien
pressure during molding and this injection pressure
generates forces that may be applied directly to the
terminals. These forces may often cause a fluctuation of
the pitch between the terminals in the terminal group and
10 sometimes may also cause a deformation, such as bending,
in individual terminals, resulting in degradation of the
expected precision of the connectors.
The present invention is therefore directed to
a connector construction with beneficial terminal
15 retention characteristics and a connector molding process
that overcomes the.aforementioned problems.

Suy of the Invention _ S
Accordingly, it is an object of the present
invention to provide an insert molding process.for
20  producing an electrical connector, in which the texrminals:
of the connector are easily installed.in.a. eorreCt"pitdhn'
and attitude with respect to each other and to the.
connector housing. '
- Another object of the present invention is to
25 provide an electrical comnector in which the terminals
- are insert molded in the connector housing and in which

-~ the connector terminals are aligned together in proper
position and pitch in the housing, no matter the pltch of
the terminals.

30 Still another object of the present invention

is to provide a connector having an insulative housing
and a plurallty of conductlve termlnals arranged thereon,
wherein the termlnals are partlally embedded in the
housing material. ) '
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term nal s

t-er m nal s.

connect or
termnal s
termnal s
In insert

into a nold and insert nolding the connector housing around the
As can be appreciated, it is essential for the electrical

.that the configurations of respective termnals in the grearens

are uniformprior to and during nolding, and that the 9pep®Etsee
are accurately aligned with a correct pitch and correct attitude.
nol di ng, . - 2 the group of termnals are fornmed by stanping

and/or formng the termnals fromthin netal stock. The group

Still yet another object of the present
invention is to prov;de an electrical connector component
being adaptéd to maté with: ‘A% "épposing ‘connéctor
component, the connector component having at least one
vertical sidewall with a plurality of conductive
terminals arranged thereon and extending over the top of'
the sidewall, portions of the terminals in these two
areas being exposed with the remainder of the terminals
being embedded in the connector housing. '

10 A further'object'of the present invention is to

provide a method of making small pitch connectors by
forming terminal-receiving passages in a mold core
member, arranging a set of conductive terminals in the
terminal-receiving passages so that parts of the bodies

15 of the terminals are recelved thereln,;retainlng the

terminals in place in a wanner so that the parts of the
terminals are sandwiched between respective opposing
portions of the mold pieces; and, then injecting a
molding material into a mold cavity formed in part by the

20 mold core member to form a finished connector..

It is yet a' further object of the present - -
invention to provide an electrical conmector component
having an electrically insulative connector body'and a
plurality of electrically conductive terminals disposed

25 therein in a predetermined pitch, the connector component

being adapted to engage an opposing connector component
to establish an electrical connection therebetween, the
connector component. connector body having at least one
gsidewall extending therefrom, the sidewall having a

30 terminal support surface upon which said the terminals

are disposed in their predetermined pitch, the sidewall
further having a series of grooves partially extending
therealong, and extending into top surfaces of the
sidewall that adjoin the sidewall mounting surfaces, the

35 grooves having a depth'that is less than the thickness of

3
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of termnals are then set within the nold at a predeterm ned correct pitch
and attitude. However, the nolding material enters the nold under high

i njection pressure during nolding and this injection pressure .generpATSNT
forces that may be applied-directd y=t o the t'€rm nat s.:sThese £ orce3<1BY SG

often cause a fluctuation of the pitch between the ternminals in the

terminal group and sonetimes may al so cause a def ornmati on,
in individual termnals,

of the connect orthe trrrmimalentsugly &hato paxt ing offo theditesoioalso aze

connector const iHeotd QR eMild deh
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such as bendi ng,
resulting in degradation of the expected preci si on

t'm)ld.ln process%%%at overcones the af orenenti oned probl ens.

erminals project out of the grooves.

In order to accomplish the aforementioned and
other objects of the invention, one aspect of the present
invention is the provision of a method for making a '
connector that includes the steps of: providing a mold
having first and second cooperating molded core members.
that releaseably engage each other; placing a group of
individual terminals onto the first core into a
corresponding plurality of-terminal-reéeiving receptacle
portions formed therein that are formed with a
predetermined pitch, the receptacle portions restricting
movement of the terminals; moving the second core member

into contact therewith; and, injecting a molding material

into the mold after fixing the first and second mold core
members together to thereby restrict movement of the
individual terminal by the receiving portion.

Preferably, the first wold core member includes
a sl1d1ng block carrying a projection that mates with a
portion of a corresponding individual. terminal when.
assembled to the second core member for restricting .
mcvement of the ind1v1dua1 terminal away from the
receptacle portlons of the first core, such that -
individual terminals are prevented from deforming due to
injection pressure. .

Also, the receptacle portions may define a
plurality of grooves arranged'at a predetermined pitch
corresponding to a desired pitch of the terminals of the
terminal group and each respectively formed for

‘accommodating a single terminal therein, and the step of

setting the terminals may be performed by placing
individual terminals in corresponding grooves.
Alternatively, the receptacle portions may be formed by
way of a plurality of projections arrangad on the first

4
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Summary of the Invention Accordingly, it is an object of the present
i nvention to provide an insert nolding process for producing an el ectrical
. connector,-in which the termnals of the connector are easily instaphfghrtn
a correct pitch and attitude with respect to each other and to the-132 sg
connector housi ng. Another object of the present invention is to provide an
el ectrical connector in which the termnals are insert nolded in the _
connector housing and in which the connector termnals are aligned together
in proper positimeldincbp: tudmber twieerebysithy projedttiens khdefiinec of the

termnals. Stil lcféﬁg)&ge Ot%@fébéﬁwéé}? é}.r ?‘iﬁted& %ir%ﬁ spacing
corresponding to a desired pitch of the individual
terminals and respectively formed for accommodating each
5 individual terminal, such that the placement of the
terminals is performed by placing individual terminals in
corresponding clearances.
The grooves preferably have a depth that is
less than the overall average thickness of the terminals
10 such that part of the terminals lie embedded in the
insulative housing material and the remaining part of the
terminals are exposed and pro;ect above the surfaces of
the connector housing.
Accoxding to the foregoing method, upon forming
15 the insgulative connector housing, each individual
terminal of the connector is supported in a corresponding
receptacle portion that restricts the wmovement of the
terminal. Thus, the electrical confiéctor can be
manufactured with the terminals being aligned in accurate
20 pitch. Furthermore, since the second mold core member is..
provided with projections for mating with the portions of:
the terminals, deformation of each terminals due to
injection pressure of the resin can be successfully
prevented. ' .
25 In another aspect of the present invention, a
small pitch connector is provided and includes at least a
central receptacle area for receiving a plug portion of

- an opposing connector, the receptacle area being defined
by multiple walls of the connector housing. The '
30 terminals are partially -mbedded in the vertical and

horizontal portions of the houslng sidewalls.

These and other objects, features and
advantages of the present invention will be clearly
understood through a consideration of the following

35 detailed description.
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IS to provide a connector having an insulative housing and a plurality of
conductive termnals arranged thereon, wherein the termnals are partially
enbedded in the housing material. Still yet another object of th

present invention is to provide an electrical connector componeng,bgy QSG
adapted to mate with an opposi ng connector conponent, the connec or

conponent having at |east one vertical sidewall wth a plurality of

conductive term nals arranged thereon and extending over the top of the

sidewal |, porti @Gxgeff Depetigfiidinicf ithe ReRrings

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

5 identify like parts and wherein: .

FIG. 1 is a cross-sectional view of one half of
a mold assembly illustrating a step in the molding .
process with the first and second mold core members in an
open position depicting how a group of terminals is set

10 in the mold; '

FIG. 2 i3 a cross-sectional view of the mold
assembly of FIG. 1 illustrating another step in the
molding process utilized to make connectors constructed
in accordance w1th the pr1nc1p1es of the present

15 invention;

FIG. 3 is an enlarged perspective cross-
sectional, detail view illustrating portions of the first
and second mold core members of the mold assembly of FIG.
1 with an enlarged portion showning a terminal about to

20 engage a recess in the mold;

FIG. 4 is a perspective view of an electrical
connector constructed in accordance with the principles
of the present invention; '

FIG. 5 is an enlarged perspective cross-section

25 detail view illustrating another form of a first mold
core member suitable for use in the mold assembly of FIG.
1;

- * PIG. 6 is a top plan view of the comnector of
FIG. 4; '

30 . FIG. 7 is a cross-sectional view Of the

connector of FIG. 4 taken along lines 7-7 thereof through
the connector housing in the space occupled by a pair of
opposing, aligned termlnals,
FIG. 8 is a cross-sectional view of the
35 connector of FIG. 4 taken along lines 8-8 thereof through

6 -
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areas being exposed with the remai nder of the term nals being enbedded in

t he connector housing. A further object of the present invention is to
provide a method of making small pitch connectors by formng TEN"
term nal -receiving passages in a nold core nenber, arranging a sgy.9%2 -
conductive termnals in the term nal-receiving passages so that parts o}
the bodies of the termnals are received therein, retaining the termnals
in place in a manner so that the parts of the term nals are sandw ched
bet ween respect itk wﬁsédftg:mq-rddsmfg Gin tiie rEpatdispRratdng adjakent

injecting a nol rial into a nold cavity forned in part by the nold
core nenber to ﬁﬁ?ﬂ¥ 'f §ﬁ§% connector. It is yet a further object of t he

pr esent : FIG. 9 is an enlarged detail view of the
connector housing-terminal interface of the connector of
5 ~ FIG. 4, taken along lines 9-9 thereof.
-
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I nvention to provide an electrical connector conponent having an

electrically insulative connector body and a plurality of electrically

. conductive-term nals disposed therein in a predeterm ned pitch, thepaTENT

- connector conponent being adapted to engage an opposi ng connect os7caBROBENt
to establish an electrical connection therebetween, the connector conponent
connector body having at |east one sidewall extending therefrom the
sidewal | having a termnal support surface upon mhlch sald the termmnals
are di sposed in Retailedchesc bain fexived | B gimenthavi ng a
series of grooves partially el £6d t top
surfaces of the sidewall thaf%ﬁ ng#%g?ég %Id R@?#nnnuﬁgfgﬁg {§é&i§§che
grooves having aheepinafrer in F%E@StQﬁnatméefﬂrtﬁﬁe%meﬁ ment

illustrated in the accompanying drawings. In the

5 following description, numerous specific details are set
forth in order for the reader hereof to gain a thorough
understanding of the present invention. It will be
obvious, however, to those skilled in the art that _
certain well-known elements may not be shown in detail in

10 order to unnecessarily obscure the present invention:
FIGS. 1-3 illustrate the major portions of a
mold used for producing an electrical connector component
1 as illustrated in FIG. 4. ‘The connector 1 can be seen
as including a connector hou31ng 2 formed from an
1S electrically insulative material and a plurality of
electrically conductive terminals 3 arranged within the
housing 2 in alignment with each other and with a given
pitch P.
The connector housing 2 includes a central
20 opening 50 that defines a receptacle for an opposing
connector of the plug type (not shown) that_mates with
the connector 1 in a manner well known in the art. .In .
this mating, the two connectors engage each other in a
manner such that the terminals 3 of the connectors
25 ‘electrically contact each other. The connector opening

' 50 extends between opposing s'dewalls 52 of the cornector

housing 2. The sidewalls 52 are connected at their

-~ opposing ends by endwalls 53. As seen best in FIG. 4,
the endwalls 53 extend slightly above the topmost level H
30 of'the sidewalls 52, which have a reduced height relative

to the end walls. The terminals 3 are arranged in sets
on opposing interior surfaces 54 of the connector housing
sidewalls 52 in the predetermined pitch P.
The terminals 3 have contact portions 3a that
35 - exXtend vertically within the connector opening 50 and

i
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4 the termnals such that portions of the termnals are held within the
grooves and the remainder of the termnals project out of the grooves. In
order to acconplish the aforenenti oned and ot her objects of the inveargR®
one aspect of the present invention is the provision of a nethodgfenzpakizng
a connector that includes the steps of: providing a nold having first and
second cooperating nol ded core nenbers that rel easeably engage each ot her
pl acing a group of individual termnals onto the first core into a

along the interior surfaces 54 of the sidewalls 52

thereof. The contact portions 3a terminate in connector
housing engagement portibns 3b at one end thereof and
terminate in generally horizontal solder tail portions 3¢
5 at the other end thereof. As seen in FIGS. 2, 3 and 4,
the housing engagement portions 3b and the solder tail
portions 3c of the terminals 3 preferably extend at an
angle to the contact portions 3a. . The housing engagement
portions 3b and solder tail portions 3c typically extend
10 in horizontal planes. The terminals 3 have an averall
average thickness t that is shown at their side edges 3d
in FIG. 9. _
A meld emplbyed in molding the connectors 1 is
sectionally shown in FIGS. 1 and 2. .It should be noted
15 that FIGS. 1 and 2 show half of the mold and the other
half of the mold is substantially a mirror image of that
depected in FIGS. 1 and 2. The mold includes a first, or
rear core piece 4 and a second, or front core piece 5
that releaseably engage each other. The front core piece
20 S is moveable toward and away from the rear core piece 4
as shown by the arrow 6 in FIGS. 1 and 2. The rear core
piece ¢ is provided with a central rear core piece ‘main
body 7, a set of spacer elements 8 (only one is shown)
disposed at both sides of the rear core piece main body 7

25 and a set of slidable blocks 9 provide on the spacer
elements 8 for movement in the direction shown by arrow
10. '

-~

A set of mold core pins 11 may be provided in
an angular disposition extending cbliquely from a surface
30 of the front core piece 5 toward the rear core piece 4

and in opposition to the'sliding blocks 9 thereof. Each
of the sliding blocks 9 1s formed W1th one or more guide
holes 13 that also extend. obl;quely in order to
accommodate the end tips of the core pins 11. A locking
35 -~ block 12 is provided along one edge of the mold assembly

S
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corresponding plurality of term nal-receiving receptacle portions forned

therein that are fornmed with a predeterm ned pitch, the receptacle portions
restricting movenent of the terminals; noving the second core menbegpirgirp
contact therewith; and, injecting a nolding material into the nan-gggegG
fixing the first and second nold core nmenbers together to thereby restrict
novenent of the individual termnal by the receiving portion. Preferably,
the first nold core nmenber includes a sliding block carrying a projection
that mates w th to doscatos tiie afront capd nekadt corck \piktds trd nial when

assenbled to the second cor er for restricting novenent of the
I ndi vi dual tenﬁ?égéégQSPFr§#§$¥5?¥éceptacle portions of the first core,

such t hat The locking block 12 and the sliding block 9
are provided with respective tapered surfaces 14, 15 that
S mate with each other when the mold assembly is closed.

Therefore, when the front core piece 5 is moved from an |
open position as illustrated in FIG. 1 to its engagement
position as illustrated in FIG. 2, where it mates with
the rear core piece 4, the angled core pins 11 enter the
10 guide holes 13 of the guide blocks 8 and thereby move the
sliding block 9 toward the rear core piece main bedy 7.
Simultanedusly; the tapered surface 14 of the locking
block 12 will contact the tapered surface 15 of the
sliding block % in order to lock the sliding block at its
15 position moved toward the rear core piece main body 7.
Coﬁversely, when the fromt core piece 5 is
released away from the rear core piece 4, the locking of
the sliding block 9 is released as the tapered surfaces
14, 15 move apart. The withdrawal of the angled pins 11

20 from the guide holes 13 assists in the movement of the
sliding blocks 9 away from the rear core piece main beody

7. .

| A clearance 16 is initially defined between the
rear core piece main body 7 and the sliding mold block 9.

25 This clearance or cavity is illustrated best in FIG. 1 at

16, and it permits the conductive terminals 3 to be set

in the mold at their féspeétive'positioné for molding

into the connector housing 2. A terminal strip 25 that

is used in the molding process and that contains a

30 plurality of individual terminals 3 is illustrated in
PIG. 3. The terminals 3 include triangular-shaped
housing retention portions 56 as shown in FIGS. 3 and 6. .
These retention portions 56 have edges 63 shown in FIG. 6
that engage the connector housing 2 along the upper

35 surfaces 64 of the housing sidewalls 52.
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I ndi.vidual termnals are prevented fromdetorm ng due to injection

pressure. Also, the receptacle portions nay define a plurality of grooves
arranged at a predeterm ned pitch corresponding to a desired pitch %ﬁ:&%@
termnals of the term nal group and each respectively forned for97_132 sa
accommodating a single termnal therein, .and.-the step of setting t.he.
termnals may be perforned by placing individual termnals in correspondi ng
grooves. Alternatively, the receptacle portions may be forned by 5 way

of a plurality of projecti pgémaFI@ng8dafd &8eméhtfbébned above, it can be
seen that each terminal 3 includes a contact portion 3a
- that eventually is maintained in place as a contact in
the connector 1 along the inner surfaces 54 of the
5 connector housing sidewalls 52 (FIG. 4), a2 mold and
connector . housing engagemenf portion 3b with a connector
housing retention portion 56 at its end and a solder tail
portion 3c. The mold engaging portion 3b and solder tail
portion 3c preferably extend at angles to the contact
10 portions 3a of the terminals. Although the mold engaging
portion 3b and the solder tail portion 3c are shown
extending at right angiés from the coﬁtact'portion'3a, no
angle or other angles may be utilized in the context. of
the claimed invention.

@ o015

15 The rear core main body piece 7 has a
configuration generally complementary to the terminal 3.
That is, it includes a head portion S8 that forms the
central opening 50 of the connector 1, a pair of terminal
contact portion support walls 17 that extend between the

20 head portion 58 and a pair of terminal engagement. :
portions 18. The terminal contact portion support walls
17 support at least a portion of the terminal contact
portions 3a during molding and preferable support the
entire length of such contact portions 3a. Similarly,

25 the terminal engagement portions 18 of the main body rear

core piece 7 support the engagemént portions 3b of the’

terminals 3.

A series of grooves, or recesses 19, are formed

in both the vertical and horizontal surfaces 17, 18 of

30 the rear main body core piece 7 that have a width
preferably equal to the width of the individual terminals
3. The grooves 19 are arranged at a predetermined pitch
corresponding to the desired pitch P of the terminals 3

in the finished connector 1. (FIG. 4). A series of
35 raised, or land portions 66, separate the grooves 19 from
11
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nol d core nmenber whereby the projections define a clearance therebetween at
a- predet erm ned spacing corresponding to a desired pitch of the individual
termnals and respectively forned for accomopdati ng each indivi dual pATENT
termnal, such that the placenment of the termnals is perfornmed &y-p3acsemg
I ndi vidual termnals in correspondi ng cl earances. The grooves preferably
have a depth that is |ess than the overall average thickness of the
termnals such that part of the termnals |lie enbedded in the insulative

housi ng mat er i aleaghd ather and nivhepaalding matesislndiss iatrodwusededntind
proj ect above t hohes Wd1RL,ewiafl (dul-vAed WY dePin0 tHe YppRtl Sudifage!, Ookthop
foregoing met hoci,edugpeonsi ’oron% r{_'%e connector housing sidewalls 52.
Preferably, the grooves 19 have a depth that is less than
S the overall average thickness t of the terminals 3.
Thus, the two surfaces 17, 18 preferably cooperate to
form a terminal engaging and.contact portion receptacle
portion 20 on the main body rear core piece 7.
On a surface of the mold core sliding block 9
10 that opposes the rear core main body piece 7, a series of
projections 21 are preferably provided at a pitch and
arrangement that matches that of the grooves 19 so that
the projections are located in opposition to the grooves
19. When the sliding block 9 is moved toward the rear
15 core main body 7 so that the projections 21 will engage
the interior surfaces 57 of the terminal mold block
engagement portions 3b of the terminals 3 set in the
grooves 19. These projections 21 form in the finished
connector recesses 70 separated by dividers 72 as shown
20 in FIGS. 4 and 8. At the protruding tips thereof, each
projection 21 may include a chamfered edge 2l1la so as to
gently abut the terminal portion 3b and not interfere
. with them as received within their respective grooves 189.
As illustrated best in FIG. 8, these chamfered edges 21a
25 result in the formation in the finished conmector
sidewalls 52 of a ledge, or layer 62, of housing material
aligned with and beneath the terminal housing engagement
~ portion 3b. ' '
Additionally, in one embodiment of the
30 invention shown in FIGS. 1 and 2, the opposing surface 9a
of the sliding mold block 9 may also include additional
projections 23 for'engaging'aﬁd suppofting the terminals
3 in the placement on the rear body main core piece 7.
These projections form openings 22 in the housing
35 - sidewalls 52. Additional projections 74 are on the

12
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t he insul ati ve connector housing, each individual term nal of the connector

I s supported in a corresponding receptacle portion that restricts the

movenment of the termnal. Thus, the electrical connector. can be PATENT
manuf actured with the termnals being aligned in accurate pitch.g7-132 gg
Furthernore, since the second nold core nmember is provided with projections
for mating with the portions of- the termnals, deformation of each

termnals due to injection pressure of the résin can be successfully
prevented. |n asuxifecendaeEoroffoind ngr epentingsy g5t iantha hnabﬁngitch

connector s br Qyiflediand sonel %m%&% Bectitnll 7 oh%ﬁgtg 4gwaied 52'

receiving a plugportion o oSt n € area
bei ng defined for holding the terminals 3 in allgnment form recesses 80

in the housing sidewalls 52.

5 In the process of molding, the mold is placed
into an initial position such as shown in FIG. 1 where
the mold is opened and the front core piece S5 is moved
away from the rear core piece 4. This opening movement,
by virtue of the angled pins 11, causes a displacement.of

10 the sliding block 9 away from the rear core main body 7
to expose the clearance 16 between the two which
facilitates the setting of the terminals 3 therein. The
terminals 3 are typically set in place while they are
connected to a carrier strip 25 (FIG. 3) along their

15 "solder tail portions 3c. Dividers 28 disposed between
terminals 3 additionally assist to assure accurate
terminal alignment. The terminals 3 are therefore set in
the mold as an integrated terminal group 24.

In instances where the terminals 3 have the

20 triangular-shaped retention portions 56 (FIGS. 4-8), the
sliding mold block 9 may contain recesses 65 that are . '
complementary in shape to the retention portions 56 and
are aligned with the'groovés 19 of the first mold block.
Thus, when the terminals 3 are set into place on the

25 first mold block 4 and the sliding block 9 is brought
thereagainst, the retention portionS'sslare received in
and held by the opposing recesses 65. When the terminal
group 24 is set in place, the respective mold engagement
portions 3b (and at least part of the contact portions

30 3a) thereof are received within the grooves 19 of the
terminal receptacle portion 20 of the main body rear core
7. |

Once the terminals 3 are set in place, the
front core piece 5 is shifted toward the rear core piece

35 4 to place the two core pieces 4,.5 together in close

13
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by multiple walls of the connector housing. The terminals are partially
enbedded in thé vertical and horizontal portions of the housing sidewalls.
These and .ot her objects, features and advantages of the present i nvgNan
will be clearly understood through a consideration of the foll owwng32 sg
det ai | ed descri ption. 6 Brief Description of-the Drawings In the course
of the follow ng description of the detalled description, reference will be
made to the

proximity as illustrated in FIG. 2. At this time, the

projections 21 respectively each engage against the inner
surfaces 57 of the terminal mold engaging portions 3b and
assist in holding them in place within the mold. an
5 insulative molding material 26, such as plastic or resin,
is injected into the mold cavity defined by the mold core
pieces 4 and 5 to form the connector housing 2. This
molding material will flow through the mold cavity and
around the terminals 3, particularly the rear sides of
10 the terminals 3 and around the side edges 3d of the
terminals 3, in essence creating grooves 69 in the
connector housing sidewalls 52 in which the terminals 3
are partially embedded. After curing, the mold core
pieces are moved apart and the finished comnector 1 is
15 ejected from the mold. Further processing of the
connector 1 will entail cutting the terminal solder tail
portions 3¢ near the carxier strip 25.
In this process, the terminals 3 are maintained
in their predetermined pltch P as they are received
20 within the receptacle portlon '20 of the terminal engaglng
surfaces 17, 18 of the rear core main body 7. The
grooves 19 in the rear core main body 7 and the
projections 21 cooperate to restrict any movement of the
terminals under the force of the molding material
25 injection pressure. Not only are the connector terminals
3 maintained in their pitch P and alignment throughout
their entire extent in the connector housing 2, but as
illustrated in FIG. 9, the top surfaces of all of the
terminals 3 (especially the housing engagement portions
30 56 and when desired, portions of the contact portions 3a)
11e in a common plane. The connector 1 may therefore be
produced with a high degree of precision with respect to
its terminal arrangement.

The projections 21 assist in effect in clamping

35  the terminals 3, most notably the engagement portions 3b
14
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attached drawi ngs wherein |ike reference numerals identify like parts and
wherein: FIG 1 is a cross-sectional view of one half of a nold assenbly
illustrating a step in the nolding process with the first and secongp

core nenbers in an open position depicting how a group of term ngfsisg.§€t

in the nold; FIG 2 is a cross-sectional view of the nold assenbly of FIG

1 iIIustrating another step in the nolding process utilized to nmake

connectors constructed in accordance with the principles of the present

i nvention; FIG theseaf ®oltheeshgsyinegiete aurgportsesllons ofdeha redrew

'ITustrating pofééﬁgﬁmgintﬂga}iﬁfgce 7 to successfully prevent the
terminals 3 from deforming due to the injection pressure
of the molding material 26 or for any'other reason. The

5 projections 21 are particularly useful in holding the
terminals 3 in place given that the grooves 19 have a
depth D less than the thickness t of the terminals 3,
especially in their terminal contact portions 3a and
housing engagement portions 3b, so that the projectiqné
10 21 will hold the terminals 3 in place under the impact of
injection molding pressure, particularly due to the
impact of molding material upon the sides 3d of the
terminals 3. This process is particularly useful in
instances where the terminals 3 are very thin and/or are
15 formed from a very resilient material.
In instances where the terminals 3 are thlck or
where they are formed in a rigid configuration or from a
relatively highly rigid or stiff material, the need for
the projections 21 on the opposing surface 9a of the mold
20 slide block 9 becomes less necessary. In these-
instances, the need for grooves 19 on the terminal.
receptacle portion 20 of the rear core main body. support
wall 18 also becomes less necessary. Rather, as shown in
PIG. 5, the terminals 3 may be retained in place on the
25 rear core main body 7 by way of a series of upstanding
projections 27 that are arranged thereon in intervals
having the same pitch P as the terminals 3. The mold
engaging portions 3b of the terminals 3 are then recelved

by and held between the pro:ectlons 27.

30 : While the preferred embodiment of the 1nvention
have been shown and described, it will be apparent to
those skilled in the art that changes and modifications
may be made therein without departing from the spirit of
the invention, the scope cf whlch is deflned by the

35 appended claims.

15
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and second nold core nmenbers. of the nold assenbly of FIG 1 with an
enl arged portion showning a terninal_abhout to engage—a—+ecess in the nold;
FIG 4 is a perspective view of an electrical connéqtq& construct edphRenr
accordance with the principles of theTh# as ﬂi h; FIG 5 Eq -382 sg
enl arged perspective cross-section detaj i ' rating anot or m of
a first nold core nenber suitable for: jJ assenbly of FIG 1;
FIG 6 is a top plan view of the connector of FIG 4; FIG 7 is a
cross-sectional onzxgm®$ the connector of FIG 4 taken along lines 7-7
t her eof through

1. An electrical connector (1), cowprising: a
connector housing (2) formed from an electrically
insulative material, the housing (2) having a pair of

5 spaced-apart sidewalls (52) and a pair of endwalls (53)
to define an opposing connector element-receiving space
(50) bounded by said connector housing sidewalls (52) and.
‘endwalls (53), said commector housing sidewalls (52)
having interior faces (54) that confront the opposing

10 cormector element-receiving space (50) and upper surfaces
(64) that lie generally adjacent said opposing connector
element-receiving space (50); and, a plurality of
electrically conductive terminals (3) mounted in said
connector housing (2), the terminals (3) being arranged

15 . lengthwise in spaced-apart order at a predetermined pitch
(P) along said housing sidewall interior (54) and upper
surfaces (64), each of said terminals having a solder
tail portion (3c¢), a connector housing engagement portion
(3b) and a body portion (3a) extending between the solder

20 tail portions (3¢) and connector housing engagement '
portions (3b), said solder tail portions (3c) extending . -
out of said connector housing (2) and positioned for
connection to a circuit board, said connector housing
engagement portions (3b) engaging said connector housing

25 (2) along said sidewall upper surfaces (64) and said body

portions (3a) extending along said sidewall interior

surfaces (54) in said predetermined pitch (P), said

sidewall upper surfaces (€4) and a portion of said

sidewall intexior surfaces (54) including a series of

30 grooves (69) formed therein that partially accommodate
said terminals (3) therein, individual terminals (3)
being accommodated in individual grooves (69) such that
portions of said terminals (3) lie embedded in said

_ grooves (69) “and portions of said terminals (3) extend
35 out of said grooves (69). |

16
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the connector housing in the space—eeeupred—by—a—parr'of opposi ng, aligned
termnals; FIG 8 is a cross-section ls&ge e c%nnector of FIG 4

taken along lines 8-8 thereof throug Ct or housi ng i npi

space separating adjacent term nals; an enl arged detazd ggew
of the connector housing-term nal int onnector of FIG 4,
taken along lines 9-9 thereof.

2. The connector as defined in claim 1,
wherein said endwalls (53) have a height that is greater
than a corresponding height of said sidewalls (52) and
said endwalls (53) have respective upper surfaces that

5 are spaced apart from said sidewall upper surfaces (64).

3. The connector as defined in claim 1,
wherein said sidewalls (54) include a plurality of
cavities (22) formed therein and disposed beneath said
terminal housing engagement portions (3b). '

10 4. The connector as defined in claim 3,
wherein each said terminal housing engagement_porticn
(3b) has a tip portion (56) that extends from said
terminal body portion (3a) for a predetermined length,
the tip portion (56) having lateral edges (63) that
15 engage said sidewall upper surfaces (64).

5. The comnector as defined in claim 1,
wherein said terminal housing engagement portions (3b)
and said terminal solder tail portioms (3c). are angularly.
offset from said terminal body portions (3a).

20 6. The connector as defined in claim 4,
wherein said connector housing (2) includes a plurality
of support ledge portions (62) that are aligned with and
disposed beneath said terminal housing engagement

-~ portions (3b) to thereby partially support said terminal

25 housing engagement portions (3b) in place on said
connector housing (2).

7. The connector as deflned zn clazm 1,

wherein said sidewall interior and’ upper surfaces (54,64)
intersect each other.

17 ______/
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8 Detail ed Description of the Preferred Enbodinents The present invention
shal |l be discussed hereinafter in terns of a preferred enbodi nent

illustrated in the acconpanyi ng draw FgsShestilas Besn Replacesvi ng descri pt bRPENT
" nunerous specific details are set fort : t he reader Here®d &©
gai n a thorough understandi ng of the pr n. It wll be obvious,

however, to those skilled in the art that certain well-known-el enents may
not be shown in detail in order to unnecessarily obscure the present

i nventi on.

10

s

20

25

30

FIGS. 1-3 illus8rat Théreconfjerteoras gefiofeda in claim 1,

wherein said grooves (69) have a depth less than an
average thickness (t)- of said terminals (3), such that
part of said terminals (3) is received within said
grooves (692) and part of said terminals (3) project out
of said grooves (69), said terminal parts that project .
out of said grooves (69) lying in a common plane.

9. - An electrical conmnector component (1)
which is engageable with an opposing connector component
to provide an electrical connection between the comnector
component and the opposing connector component, said
connector component (1) comprising: a comnector body (2)
formed from an electrically insulative material, a
plurality of electrically conductive terminals (3)
disposed in the connector body (2), said connector body
(2) having at least one sidewall (52) having a terminal
mounting surface (54) associated thefewith,.said
conductive terminals (3) being disﬁosed along said
sidewall terminal mounting surface (54) in a
predetermined pitch (P), said connector body sidewall
(52) having a series of terminal-receiving grooves '(69)
formed therein, the'termiﬁél—receiving grooves (69)
having a depth less than-a corresponding thickness (t) of
said terminals (3) such that when said terminals (3) are
received within said ﬁerminal-receiving grooves (€9),
part of said terminals  (3) partially'project out of said
grooves (69).

. 10. The connector compenent as defined in
claim 9, wherein a mounting surface on a top ledge of
said sidewall intersects said sidewall terminal mounting
surface. '

AN D
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nmol d used for producing an el ectrical—conmector component 1 as illustrated
in FIG 4. The connector 1 can be segf; af.ei 1S BLiiRiG:@¢ CONNect or housing 2
formed froman electrically insulativ a plurality of PATENT
electrjcally conductive termnals 3 agrmﬁl lﬂ It he housi ng 27+132 sSG
alignment with each other and with a gii #MiThe connector housing 2
I ncl udes a central opening 50 that defines a receptacle for an opposing
connector of the plug type (not shown) that mates with the connector 1 in a

manner wel |l known in the drk- [The iGonneston compenens adnAesised &ngage
each other in adIRKerleUGhdiEn g3 d FoRnRASr3 Bhpbhent0AfCiatIudes
electrically conta%F each ot her q? cQnnect.or _Qpening ]
at least one endwall, the endwall (52) having a top ledge
associated therewith, said endwall having a height
S greater than a corresponding height of said sidewall
(53), such that said endwall top ledge is spaced apart

from and higher than said sidewall top ledge (64).

12. The connector component as defined in
claim 10, wherein each of said terminals (3) includes a
10 contact portion (3a) disposed aleong said sidewall
' terminal mounting surface (54), a solder tail portion
(3c) extending out of said connector component body (2),
and a connector component Eody.engagement portion (3b)
- that extends along and engages a portion of said sidewall
15 top ledge (64).

13. The connector component as defined in
claim 12, wherein part of said terminal contact portions
(3a) and said terminal housing engagement portions. (3b)
are received within said terminal-receiving groowves (69),
20 and wherein sections of said terminal housiﬁg engagement
portions (56) that project ocut of said grooves (€9) lie
in a common plane. . |

l4. The comnector component as defined in
claim 13, wherein said terminal housing engagement
25 portions (3b) include lateral retaining edges (63) that
engage said sidewall top ledges (64).

19
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50 extends between opposi ng S|demalLs—52~0+—the-cvﬁﬁéffor housi ng 2. The

sidewalt|s 52 are connected at their &ndwal I's 53. As seen
best in FIG 4, the endwalls 53 exten ¥ the topnost | pxeknk
of the sidewalls 52, which have a redu tive to theggngipaghs.
The terminals 3 are arranged in sets o rior surfaces 54 of

t he connector housing sidewalls 52 in the predetern1ned}pitch P. The
termnals 3 have contact portions 3a that extend vertically within the
connector opening 50 and 159 A method for molding an electrical

connector component (1) of the type having a cornector
- component housing (2) formed from an electrically
insulative material and further hav1ng a plurality of
5 electrically conductive termlnals (3) disposed therein,
the terminals (3) hav1ng a predetermined thickness, the
method comprising the steps of:
providing at least first and second
interengaging mold blocks (4,9) to mate together to form
10 at least a portion of a mold cavity, '
providing terminal receptacle portioms (20) on
said first mold block (4) which include a plurality of
terminal-receiving slots formed thereon, said terminal-
receiving slots being sized to partially receive therein,
15 corresponding first portions of said terminals (3) and
maintain,said terminale in a predetermined pitch, said
terminal-receiving slots for partially restricting
movement of said terminals (3) within said mold cavity,
placing electrically conductive terminals (3)
20 between said first and second mold blocks (4,9) so that
portions of said terminals are partially. held within said
terminal-receiving slots of said first mold. block (4),
moving said second mold block (9) close to said
first mold block (4) such that said first and second mold -

25 blocks (4,9) contact said terminals (3) and hold them in
place in alignment with said termlnal-rece1v1ng slots,
and,

-~ injecting an insulative molding material into.

said mold cavity to form a comnector housing (2) in

30 contact with said terminals. (3), said terminals (3)
paitially projecting ocut of said terminal-receiving slots
such that said terminals (3) are partially embedded
within said molding material that forms said and
partially protrude therefrom.

20
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along the interior surtaces 54 of the sidewalls 52 thereof. The contact

pertions 3a termnate in connector housi ng engagenent portions 3b at one
end thereof and term nate in general |This Replagefor ¢ aj | porti BRSEIF
at the other end thereof. As seen in'F “ m , the housigg_132 s
engagenent portions 3b and the sol der . c of the termnals %
preferably extend at an-angle to the contact portions 3a. The housi ng
engagenent portions 3b and solder tail portions 3c typically extend in
hori zontal planes. The ternénal Phé héetodnasvsel fortleriagecldinckisgss t that
s showmn at their, side edges 3d in A G _9..A nol | 0 | n _mol.di_ng .t he
connectors 1 is ‘9&%{%%?%3sﬁ%ﬁmﬁﬁ#ﬁ%ﬁl‘%ﬁ%&f&?tﬁﬁiﬁ% %g%ag.&tty
of grooves (19) formed in a first surface (20) of said
first mold block (4).

g1 0005

5 17. The method as set forth in claim 16,
wherein said first mold block (4) includes a second.
surface that extends at an angle to said first surface
thereof, and said grooves (19) extend from said first
surface (20) into said second surface, such that said

10 grooves (19) partially retain said terminals (3) in two
different directions while said molding material is being
injected into said mold cavity.

18. The méthod as set forth in claim
17, further including the steps of forming a plurality of
15 terminal-engaging projections (21) on a first surface of
said second mold block (S) equal in number to said
plurality of grooves (19) formed in said first mold block
(4); and _ _
‘aligning said first and second mold:blocks.
20 (4,9) together such that each of said terminal -engaging
projections (21) oppose a single groove (19); '
and, bringing said first and second mold blocks
(4,9) together so that said terminal-engaging projections
(21) engage said terminals received in said grooves (19).

25 19. The method as set forth in claim 15,
wherein said terminals (3) include tip end portions (56)
and further including the step of providing a series of
recesses on said second mold block (9) in alignment with
said terminals (3) such that said terminal tip ends (56)

30 are received within said recesses when said first and
second mold blocks (4,5) are brought together.

.21
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that FIGS. 1 and 2 show half of the_nmold-anrd—+he—other half of the nold is

substantially a mrror inmage of that depected i 'Fkgﬁn 1 and 2. The nold

. 7 . h' S (<) : .
includes a.first, or rear core pi ecdhy , or front core pa®=sNT5
t hat rel easeably engage each other. T ﬂ Fi ece 5 is noepddz sG
toward and away fromthe rear core pi v by the arrow 6 in FIGS
1 and 2. The rear core piece 4 is provided with a central rear core piece
mai n body 7, a set of spacer elenents 8 (only one is shown) disposed at

both sides of the rear cordd pi dhe methdsb@p Beinfoxthednorlsiimdable bl ocks
9 provide on thegRas SIARNNY &H stOL T bridyildinglar sekieg sgown by
arrow 10. A set of pold core pins 11 nmay be provided_in
projections (27) on said first mold block (4)
corresponding in number to said terminal receiving slots,
5 said first mold block projections (27) defining said

terminal-receiving slots therebetween.

21. The method as set forth in claim 20,
further including the .step of providing a. series of
recesses (65) on said second mold block (9), said secord

10 mold block recesses (65) being aligned with said first
mold block terminal-receiving slots, said recesses (65)
receiving tip ends (56) of said terminals (3) therein
when said first and second mold blocks (4,9) are brought
together.

22
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an angul ar di sposition extending obli guely—f+rem-a—surface of the front core

ptece 5 toward the rear core piece 4 and.in o position to the sliding

bl ocks 9 thereof. Each of the sliding b a3 el with one OPATENET
gui de holes 13 that al so extend obli quel ﬂ dfpccomodat 87+ha82e8d

tips of the core pins 11. A | ocking bloc

the nol d assenbly 10 to locate the front and rear core pieces 5 4 in
engagenent toget her. The | ocking block 12 and the sliding block 9
ABSTRACT

10

15

INSERT MOLDED ELECTRICAL CONNECTOR
AND METHOD FOR PRODUCING SAME -

An electrical connector component has a body
portion and a plurality of conductive terminals disposed
within the connector .body portion. The terminals are
arranged at regular intervals and partially embedded in
at least one sidewall of the connector body portion
during the process of insert-molding the comnector
component. Each terminal includes a contact portion and
a solder tail portion which extends out of the connector
body portion. The contaét and engagement portions are
retained in place on the connector body portiom by wvirtue
of being partially embedded ih"the body portion, thus
preventing movement or deformation of the contact portion
in the connector body portion because of forces app11ed
thereto during molding.

23

d along one edge of
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are provided wth respective tapered surfaces 14, 15 that nmate with each
ot'her when the nold assenbly is closed. Therefore, when the front core

piece 5 is noved froman open position as .illustr atigShekttabB&an Ripliced i t'S

engagenent position as illustrated in FIG 2, wher ! t he rear
core piece 4, the angled core pins 1 ,g%)er the_guiel Iﬂgwgﬂltuu t he gui de
bl ocks 8 and thereby nove the sliding bllock 9 towar e piece

mai n body 7. Sinultaneously, the tapered surface 14 of the | ocking block 12
will contact the tapered surface 15 of the sliding block 9 in order to |ock
the sliding block at its position noved toward the rear core piece main
body 7. Conversely, when the front core piece 5 is released away fromthe
rear core piece 4, the |ocking of

A ocos

’
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t he sfldlﬁb blocR 9 i€ TelCased as the .tapered surfaces 14, 15 nove apart
The wi thdrawal of the angled pins 11 fromthe gui de holes—iS—asst+sts—+n-the

novenent of the sliding blocks 9 away fromthe rear cogg pie mai n body 7.
A clearance 16 is initially defined between the rear cor B I y 7
and the sliding nold block 9: This cleggﬁgg? or cavity iﬂ! best
in FIG 1 at 16, and it permts the co fve term nal n the
nold at their respective positions for nmolding into the connector housing
2. Atermnal strip 25 that is used in the nolding process and that

contains a plurality of individual termnals 3 is illustrated in FIG 3.
The termnals 3 include triangul ar-shaped -
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housing retention portions 56 as shown in FIGS. 3 and 6. These retention

portions' 56 have edges 63 shown in FIG 6 that engage the.connector housing

2 along the uppér surfaces 64 of the housing sidewalls 52. FromFIG 3

and as nment iR SkL.AROKEN R lacg{;m be seen t?%[ ;jch termnal 3 includes a
ntually is matAT& Aed in place as a contact in
ﬁm mlﬂ nner surfaces 54 of the\&onnector housing
) | d and connect or housi €Tmgagenent portion 3b
end q&? a sol der tai

contact porti
t he connect or

sidewal | s 52 ]ﬂ

Wi th a connector housing retention portion 56 at i
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portion 3c. The nold engagi ng portion 3b and solder tail portion 3c

preferably extend at angles to the contact portions 3a of the termnals.

0003

Al t hough the nol d engagi ng portion 3b and the solder tail portion 3c are
shown extending at right angles 'fromthegg)r% ct portion 3a, mmHesMnReplaced
=

ot her angles may be utilized in the cont the cl ai ned i nvxm !“I mﬁll II
I
e

rear core main body piece 7 has a configuration generally conp

the termnal 3. That is, it includes a head portion 58 that forns
central opening 50 of the connector 1, a gair of term pal contact portion
support walls 17 that extend betwee hea¢gZ=porti on and a pair .of

term nal engagenent portions 18. The 3?/ﬁinal contacy portion support walls -
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17 Sﬁ% E adt feast %.portlon of the term nal contact . portions 3a during

nol di ng. and preferable support the entire Iength of such centact—portions

3a.. Simlarly, the term nal erigagenent portlons 18 of the naln bod rear

core piece 7 support the engagénent partiogs 3b of the term wanmmm
series of grooves, or recesses 19, ar é d in both the ver H
hori zontal surfaces 17, 18 of the rear main body pi ece

al termnals 3. The

ﬁypondlng to the .
S hector 1. (FIG 4). A
series of raised, or land portions 6& grooves 19 from

r7
20

wi dth preferably equal to the width of the
grooves 19 are arranged at a predeternrne- i

-—_./g'

27 . e 5
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12 each other and, when nolding material is introduced into the nold, 1
serve tordefine the upper surface, or top |edge 64, of the connector :
“housi ng sidewal |l s 52. Preferably, t'he grooves 19 have a depth that is |ess
than the overal|l average thickness t of ,the.termnals 3. Thus, the.two
surfaces 17, 18 preferably cooperate to{fge@ a term nal engagi ng and
contact “portion receptacle portion 20 oM the nain body rear core piece 7.
On a surface of the nold core sliding block 9 that opposes the rear core
mai n body piece 7, a series of Y]

7// 36
P~ w— -
| 7 JA:[ 72
24
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projecti.ons:2l-are preferabl'y provided at a ﬁitch ?ﬁd—aLfﬂnﬂPﬁEnt t*hat
mat ches 't hat. of the grooves 19 so that the projectlonsR§PbACBhﬁ%HdsHEE

opposition to the grooves 19. Wen the sliding blog¢ Egbﬂﬁﬂpbmmdpgﬁuakd“; S :;
reafr core main body 7 so that the projections 21 w ﬂ4ﬂhgm@ th@%kgngbo :edJQ
surfaces 57 of the termnal nold bl ock engagenent )dmmmmwm éu@&é&)péidérg

I'n Hq§§&5ﬂ~5-

termnals 3 set in the grooves 19. These OJect|01d32mmﬁ@ﬁW|| D693
fini shed connector recesses 70 separg&ig;%%gghipgars 72 as sho
and 8. At the protruding tips thereo tqgﬂrg%gﬁﬁﬁatﬁﬁ%gd

chanfered edge 2la so as to gently abut the term nar—per

interfere with thgnlas re wmd ﬁ ﬁﬁhégggves 19. As
gﬁ\k %?%ﬁ é PeIn

illustrated best in FIG

ARPS METHA SAME

Background of the Invention

The present invention relates generally to an insert
molding process for producing an electrical connector as
well as the electrical connectors produced thereby. More
specifically, the invention relates to an insert molding

process, in which an electrical connector is formed by
injection molding’of an insulative housing material and
by accurately setting and retaining a group of terminals
in place within the mold prior to and during the forming
of the connector housing.

Electrical connectors have long been used for
establishing connections between electrical or electronic
circuits and one or more conductors disposed on a printed
circuit board or other electrical element. Typically, an
electrical connectdr has a housing formed from an
electrically insulative material and a plurality of
conductive terminals arranged within the connector
housing in a predetermined pattern and in a predetermined
pitch or terminal-to-terminal spacing. In some
applications, it is desirable that the terminals are
integrated with the connector housing.

In such an instance, the installation of the
terminals as a group within the connector housing is
typically performed either by press-fitting the terminals
into portions of the connector housing, or by setting the
terminals into a mold and insert molding the connector
housing around the terminals. |

As can be appreciated, it is essential for the
electrical connector that the configurations of
respective terminals in the group of terminals are
uniform prior to and during molding, and that the
respective terminals are accurately aligned with a
correct pitch and correct attitude. 1In insert molding,

——



result in the formation-in the finished connector sidewalls 52 of a |edge, *
or layer 62, of housing material aligned with and beneath the term nal
housi ng engagenent portion 3b. Additionally, in one enbodi ment of the

i nvention shown in FIGS. 1 and 2, the opposing surface 9a of the sliding
mold block 9 may al so include additional projections 23 for engagi ng and
supporting the terminals 3 in the placenent on the rear body main core

pi ece 7. These projections form openings in the housing sidewalls 52.
Addi tional projections 74 are on the

the group of terminals are formed by stamping and/or
forming the terminals from thin metal stock. The group
of terminals are then set within the mold at a
predetermined correct pitch and attitude. However, the
molding material enters the mold under high injection
pressure during molding and this injection pressure '
generates forces that may be applied directly to the
terminals. These forces may often cause a fluctuation of
the pitch between the terminals in the terminal group and
sometimes may also cause a deformation, such as bending,
in individual terminals, resulting in degradation of ‘the
expected precision of the connectors.

The presént invention is therefore directed to
a connector construction with beneficial terminal
retention characteristics and a connector molding process
that overcomes the aforementioned problems.

Summary of the Invention
Accordingly, it is an object of the present

invention to provide an insert molding process for
producing an electrical connector, in which the terminals
of the connector are easily installed in a correct pitch
and attitude with respect to each other and to the
connector housing.

Another object of the present invention is to
provide an electrical connector in which the terminals
are insert molded in the connector housing and in which
the connector terminals are aligned together in proper
position and pitch in the houéing, no matter the pitch of
the terminals.

Still another object of the present invention
is to provide a connector having an insulative housing
and a plurality of conductive terminals arranged thereon,
wherein the terminals are partially embedded in the
housing material.



13 surface 9a for formng openings 75 in the housing sidewalls 52. Further
projections 79 on the sidewalls 52 for holding the termnals 3 in alignnent
formrecesses 80 in the-housing sidewalls 52. In the process of nolding,
the nmold is placed into an initial position such as shown in FIG 1 where
the nold is opened and the front core piece 5 is noved away fromthe rear
core piece 4. This opening novenent, by virtue of the angled pins 11,
causes a di splacenent of the sliding bl @8k 9 away fromthe rear core main
body 7 to expose the clearance 16 between the two which facilitates the

setting of the term nal t herein he t als_3 .are ¢ |caIIy set in
pl ace while they ar e §%;al yet anogher ébjeéE of the p JQ

invention is to prOV1de an electrical connector component
being adapted to mate with an opposing connector
component, the connector component having at least one
vertical sidewall with a plurality of conductive
terminals arranged thereon and extending over the top of
'the sidewall, portions of the terminals in these two
areas being exposed with the remainder of the terminals
being embedded in the connector hoﬁsing.

A further object of the present invention is to
provide a method of making small pitch connectors by
forming terminal-receiving passages in a mold core
member, arranging a set of conductive terminals in the |
terminal-receiving passages so that parts of the bodies
of the terminals are received therein, retaining the
terminals in place in a manner so that the parts of the
terminals are sandwiched between respective opposing
portions of the mold pieces;. and, then injecting a
molding material into a mold cavity formed in part by the
mold core member to form a finished connector. '

It is yet a further object of the present
invention to provide an electrical connector component
having an electrically insulative connector body and a
plurality of electrically conductive terminals disposed
therein in a predetermined pitch, the connector component
being adapted to engage an opposing connector component
to establish an electrical connection therebetween, the
connector component connector body having at least one
sidewall extending therefrom, the sidewall having a
terminal support surface upon which said the terminals
are disposed in their predetermined pitch, the sidewall
further having a series of grooves partially extending
therealong, and extending into top surfaces of the
sidewall that adjoin the sidewall mounting surfaces, the
grooves having a depth that is less than the thickness of



connected to a carrier strip 25 (FIG 3) along their solder tail portions
3c. Dividers 28 disposed between terninals 3 additionally assist to assure
accurate termnal alignnent. The termnals 3 are therefore set in the nold
as an integrated term nal group 24. In instances where the term nals 3 have
the triangul ar-shaped retention portions 56 (FIGS. 4-8), the sliding nold
bl ock 9 may contain recesses 65 that are_conplenentary in shape to the
retention portions 56 and are aIigned_mLﬁh the grooves 19 of the first nold
bl ock. Thus, when the termnals 3 are set into place on the first nold

ek s 00 LU ShLARE! geknc bECERUILERATEEE AR, OBkl 71001
t er m nal held within the grooves and the remainder of the
' terminals project out of the grboves.

In order to accomplish the aforementioned and
other objects of the invention, one aspect of the present
invention is the provision of a method for making a
connector that includes the steps of: providing a mold
having first and second cooperating molded core members
that releaseably engage each other; placing a group of v
individual terminals onto the first core into a .
corresponding plurality of terminal-receiving receptacle
portions formed therein that are formed with a
predetermined pitch, the receptacle portions restricting
movement of the terminals; moving the second core member
into contact therewith; and, injecting a molding material
into the mold after fixing the first and second mold core
members together to therxeby restrict movement of the
individual terminal by the receiving portion.

Preferably, the first mold core member includes
a sliding block carrying a projection that mates with a
portion of a corresponding individual terminal when
assembled to the second core member for restricting
movement of the individual terminal away from the
receptacle portions of the first core, such that
individual terminals are prevented from deforming due to
injection pressure.

Also, the receptacle portions may define a
plurality of grooves arranged at a predetermined pitch
corresponding to a desired pitch of the terminals of the
terminal group and each respectively formed for
accommodating a single terminal therein, and the step of
setting the terminals may be performed by placing
individual terminals in corresponding grooves.

- Alternatively, the receptacle portions may be formed by
5 way of a plurality of projections arranged on the first



group 24 is:set in-place, the respective nold engagenent portions 3b (and
at least part of the contact portions 3a) thereof are received wthin the
grooves 19 of the term nal receptacle portion 20 of the main body rear core
7. Once the termnals 3 are set in place, the front core piece 5is shifted
toward the rear core piece 4 to place the two core pieces 4, 5 together in
cl ose 14 proximty as illustrated in EIG 2. At this tinme, the

proj ections 21 respectively each engage ai nst the inner

mold core member whereby the projections define a
clearance therebetween at a predetermined spacing
corresponding to a desired pitch of the individual
terminals and respectively formed for accommodating each
individual terminal, such that the placement of the
terminals is performed by placing individual terminals in
corresponding clearances.

The grooves preferably have a depth that is
less than the overall average thickness of the terminals
such that part of the terminals lie embedded in the
insulative housing material and the remaining part of the
terminals are exposed and project above the surfaces of
the connector housing.

According to the foregoing method, upon forming
the insulative connector housing, each individual
terminal of the connector is supported in a corresponding
receptacle portion that restricts the movement of the
terminal. Thus, the electrical connector can be
manufactured with the terminals being aligned in accurate
pitch. Furthermore, since the second mold core member is
provided with projections for mating with the portions of
the terminals, deformation of each terminals due to
injection pressure of the resin can be successfully
prevented.

In'another aspect of the present invention, a
small pitch cdnnector is provided and includes at least a
‘central receptacle area for receiving a plug portion of
an opposing connector, the receptacle area being defined
by multiple walls of the connector housing. The
terminals are partially embedded in the vertical and
horizontal portions of the housing sidewalls.

~These and other objects, features and
advantages of the present invention will be clearly
understood through a consideration of the following
detailed description.



surfaces 57 of the terminal’ nold engaging portions 3b and assist in holding
themin place within the nold. An insulative nolding nmaterial 26, such as
plastic or resin, is injected into the nold cavity defined by the nold core
pieces 4 and 5 to formthe connector housing 2. This nolding material will
flow through the nold cavity and around the termnals 3, particularly the
rear sides of the ternmnals 3 and around. the side edges 3d of the termnals
3, in essence creating grooves 69 in th onnect or housing sidewalls 52 in
which. the termnals 3 are partially enbedded. After curing, the nold core

P eces, 2 e BRNGE SN Al g e apeetor 1 19 elected from the
termnal solder tail In the course of the following description of
the detailed description, reference will be made to the
attached drawings wherein like reference numerals
identify like parts and wherein:

FIG. 1 is a cross-sectional view of one half of
a mold assembly illustrating a step in the molding
process with the ﬁirst and second mold core members in an
open position depicting how a group of terminals is set
in the mold; _

FIG. 2 is a cross-sectional view of the mold
assembly of FIG. 1 illustrating another step in the
molding process utilized to make connectors constructed
in accordance with the principles of the presént
invention; '

FIG. 3 is an enlarged perspective cross-
sectional, detail view illustrating portions of the first
and second mold core members of the mold assembly of FIG.
1 with an enlarged portion showning a terminal about to
engage a recess in the mold;

FIG. 4 is a perspective view of an electrical
connector constructed in accordance with the principles
of the present invention; |

FIG. 5 is an enlarged perspective cross-section
detail view illustrating another form of a first mold
core member suitable for use in the mold assembly of FIG.
1;

FIG. 6 is a top plan view of the connector of
FIG. 4;

FIG. 7 is a cross-sectional view of the
connector of FIG. 4 taken along lines 7-7 thereof through
the connector housing in the space occupied by a pair of
opposing, aligned terminals;

FIG. 8 is a cross-sectional view of the
connector of FIG. 4 taken along lines 8-8 thereof through



portions 3c:near the carrief strip 25. In this process, the termnals 3 are
mai ntained in their predetermned pitch P as they are received within the
receptacle portion 20 of the term nal engaging surfaces 17, 18 of the rear
core main body 7. The grooves 19 in the rear core main body 7 and the
projections 21 cooperate to restrict any novenent of the term nals under
the force of the nolding materi al inject%pn pressure. Not only are the
connector termnals 3 maintained in thei+pitch P and alignnment throughout
their entire extent in the connector housing 2, but as illustrated in FIG

engagerent poft Guier, Hinsi i o B bt R e R T ons
3a) terminals; and,
FIG. 9 is an enlarged detail view of the
connector housing-terminal interface of the connector of
FIG. 4, taken along lines 9-9 thereof.



lie-in a comon plane. The tonnector 1 may therefore be produced with a

hi gh degree of precision with respect to its termnal arrangement. The
projections 21 assist in effect in clanping the termnals 3, nost notably

t he’ engagenent portions 3b 15 thereof to the engagi ng pi ece support wall
18 of the rear core main body piece 7 to successfully prevent the termnals
3 fromdeform ng due to the injection prgssure of the nolding material 26
or for any other reason. The projections—1 are particularly useful in
hol di ng t he

Detailed Description of the Preferred Embodiments

The present invention shall be discussed
hereinafter in terms of a preferred embodiment
illustrated in the accompanying drawings. In the
following description, numerous specific details are set
forth in order for the reader hereof to gain a thorough
'understandiﬁg of the present invention. It will be
obvious, however, to those skilled in the art that
certain well-known elements may not be shown in detail in
order to unnecessarily obscure the present invention.

FIGS. 1-3 illustrate the major portions of a-
mold used for producing an electrical connector component
1 as illustrated in FIG. 4. The connector 1 can be seen
as including a connector housing 2 formed from an
electrically insulative material and a plurality of
electrically conductive terminals 3 arranged within the
housing 2 in alignment with each other and with a given
pitch P.

The connector housing 2 includes a central
opening S0 that defines a receptacle for an opposing
connector of the plug type (not shown) that mates with
the connector 1 in a manner well known in the art. In
this mating, the two connectors engage each other in a
manner such that the terminals 3 of the connectors
electrically contact each other. The connector opening
50 extends between opposing sidewalls 52 of the connector
housing 2. The sidewalls 52 are connected at their
opposing ends by endwalls 53. As seen best in FIG. 4,
the endwalls 53 extend slightly above the topmost level H
of the sidewalls 52, which have a reduced height relative
to the end walls. The terminals 3 are arranged in sets
on opposing interior surfaces 54 of the connector housing
sidewalls 52 in the predetermined pitch P.

The terminals 3 have contact portions 3a that .
extend vertically within the connector opening 50 and |



temﬁnﬂs
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3:in place given that the grooves 19 have a depth D |l ess than the
t of the termnals 3, especially in their termnal contact

portions 3a and housi ng engagenent portions 3b, so that the projections 21

will hold
pressure,
3d of the
where t he
mat eri al .
formed in
mat eri al
nol d

the termnals 3 in place under the inpact of injection nolding
particularly due to the inpact of nolding material upon the sides
termnals 3. This process is eg;ticularly useful in instances
termnals 3 are very thin and/ are formed froma very resilient
In instances where the terminals 3 are thick or where they are
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thereof. The cgntéct portions 3a term?gate gn connector
housing engagement portions 3b at one end thereof and
terminate in generally horizontal solder tail portions 3¢
at the other end thereof. As seen in FIGS. 2, 3 and 4,
the housing engagement portions 3b and the solder tail
portions 3¢ of the terminals 3 preferably extend at an
angle to the contact portions 3a. The housing engagement
portions 3b and solder tail portions 3c typically extend
in horizontal planes. The terminals 3 have an overall
average thickness t that is shown at their side edges 34
in FIG. 9. |

A mold employed in molding the connectors 1 is
sectionally shown in FIGS. 1 and 2. It should be noted
that FIGS. 1 and 2 show half of the mold and the other
half of the mold is substantially a mirror image of that
depected in FIGS. 1 and 2. The mold includes a first, or
rear core piece 4 and a second, or front core piece 5
that releaseably engage each other. The front core piece
5 is moveable toward and away from the rear core piece 4
as shown by the arrow 6 in FIGS. 1 and 2. The rear core
piece 4 is provided with a central rear core piece main
body 7, a set of spacer elements 8 (only one is shown)
disposed at both sides of the rear core piece main body 7
and a set of slidable blocks 9 provide on the spacer
elements 8 for movement in the direction shown by arrow
10.

A set of mold core pins 11 may be'provided in
an angular disposition extending obliquely from a surface
of the front core piece 5 toward the rear core piece 4
and in opposition to the sliding blocks 9 thereof. Each
of the sliding blocks 9 is formed with one or more guide
holes 13 that also extend obliquely in order to
accommodate the end tips of the core pins 11. A locking
block 12 is provided along one edge of the mold assembly



slide bl.ock -9 becones | ess necessary. In these instances, the need for
grooves 19 on the term nal receptacle portion 20 of the rear core main body
support wall 18 al so becones 1ess necessary. Rather, as shown in FIG 5,
the terminals 3 may be retained in place on the rear core main body 7 by
way of a series of upstanding projections 27 that are arranged thereon in

I ntervals having the sane pitch P as thigterninals 3. The nol d engagi ng
portions 3b of the termnals 3 are the ceived by and hel d between the
projections 27. Wile the preferred enbodi nent of the invention have been

shown and descEébfgc &é @hélfpﬁgggggae?%agoc&pgsghg %glgd h” hhe art that

changes and nndlflc I ONsS na erel departlng fromthe
spirit of engagement together

The locking block 12 and the sliding block 9
are provided with respective tapered surfaces 14, 15 that
mate with each other when the mold assembly is closed. |
Therefore, when the front core piece 5 is moved from an
open position as illustrated in FIG. 1 to its engagement“
position as illustrated in FIG. 2, where it mates with
the rear core piece 4, the angled core pins 11 enter the
guide holes 13 of the guide blocks 8 and thereby move the
sliding block 9 toward the rear core piece main body 7.
‘Simultaneously, the tapered surface 14 of the locking
block 12 will contact the tapered surface 15 of the
sliding block 9 in order to lock the sliding block at 1ts
position moved toward the rear core piece main body 7.

Conversely, when the front core piece 5 is
released away from the rear core piece 4, the locking of
the sliding block 9 is released as the tapered surfaces
14, 15 move apart. The withdrawal of the angled pins 11
from the guide holes 13 assists in the movement of the
sliding blocks 9 away from the rear core piece main body
7. '

A clearance 16 is initially defined between the
rear core piece main body 7 and the sliding mold block 9.
This clearance or cavity is illustrated best in FIG. 1 at
16, and it permits the conductive terminals 3 to be set
in the mold at their respective positions for molding
into the connector housing 2. A terminal strip 25 that
is used in the molding process and that contains a
plurality of individual terminals 3 is illustrated in
FIG. 3. The terminals 3 include triangular-shaped
housing retention portions 56 as shown in FIGS. 3 and 6.
These retention portions 56 have edges 63 shown in FIG. 6
that engage the connector housing 2 along the upper
surfaces 64 of the housing sidewalls 52.



the -i nvention, the scope of which is defined by the appended cl ai ns. 16
CLAI M5: 1. An el ectrical connector (1), conprising: a connector housing
(2) fornmed froman electrically insulative material, the housing (2) having
a pair of spaced-apart sidewalls (52) and a pair of endwalls (53) to define
an opposi ng connector el enent-receiving space (50) bounded by said

~connector housing sidewalls (52) and endwqh!s (53), said connector housing
sidewal I s (52) : —==

From FIG. 3 and as mentioned above, it can be
seen that each terminal 3 includes a contact portion 3a
that eventually is maintained in place as a contact in
the connector 1 along the inner surfaces 54 of the
connector housing sidewalls 52 (FIG. 4), a mold and
connector housing engagement portion 3b with a connector
housing retention portion 56 at its end and a solder tail
portion 3c. The mold engaging portion 3b and solder tail
portion 3c preferably extend at angles to the contact
portions 3a of the terminals. Although the mold engaging
portion 3b and the solder tail portion 3¢ are shown
extending at right angles from the contact portion 3a, no
angle or other angles may be utilized in the context of
the claimed invention.

The rear core main body piece 7 has a
configuration generally complementary to the terminal 3.
That is, it includes a head portion 58 that forms the
central opening 50 of the connector 1, a pair of terminal
contact portion support walls 17 that extend between the
head portion 58 and a pair of terminal engagement
portions 18. The terminal contact portion support walls
17 support at least a portion of the terminal contact
portions 3a during molding and preferable support the
entire length of such contact portions 3a. Similarly,
the terminal engagement portions 18 of the main body rear
core piece 7 support the engagement portions 3b of the
terminals 3.

A series of grooves, or recesses 19, are formed
in both the vertical and horizontal surfaces 17, 18 of
the rear main body core piece 7 that have a width
preferably equal to the width of the individual terminals
3. The grooves 19 are arranged at a predetermined pitch
corresponding to the desired pitch P of the terminals 3
in the finished connector 1. (FIG. 4). A series of
raised, or land portions 66, separate the grooves 19 from



having interior faces (54) that confront the opposing connector

el enment -recei vi ng space (50) and upper surfaces (64) that |lie generally

adj acent sai d opposing connector el ement-receiving space (50); and, a
plurality of electrically conductive termnals (3) nounted in said
connector housing (2), the termnals (3) being arranged | engthw se in
spaced-apart order at a predeterm ned pit (P) along said housing sidewall
interior (54) and upper surfaces (64), e of said term nals having a

sol der tail portion (3c), a connector housing engagenent portion (3b) and a

connector houst R cRuRGRraR e el Tuly Sitenlel, BE) baPSante, Bike o)
ext endi ng out e sedld conhkltaerveusd ndef e avide pasper osedféce, or top
ledge 64, of the connector housing sidewalls 52.
Preferably, the grooves 19 have a depth that is less than
the overall average thickness t of the terminals 3.
Thus, the two surfaces 17, 18 preferably cooperate to
form a terminal engaging and contact portion receptacle
portion 20 on the main body rear core piece 7.

On a surface of the mold core sliding block 9
that opposes the rear core main body piece 7, a series of
projections 21 are preferably provided at a pitch and
arrangement that matches that of the grooves 19 so that
the projections are located in opposition to the grooves
19. When the sliding block 9 is moved toward the rear
core main body 7 so that the projections 21 will engage
the interior surfaces 57 of the terminal mold block
engagement portions 3b of the terminals 3 set in.the
grooves 19. These projections 21 form in the finished
connector recesses 70 separated by dividers 72 as shown
in FIGS. 4 and 8. At the protruding tips thereof, each
projection 21 may include a chamfered edge 2l1a so as to
gently abut the terminal portion 3b and not interfere
with them as received within their respective grooves 19.
As illustrated best in FIG. 8, these chamfered edges 2la
result in the formation in the finished connector
sidewalls 52 of a ledge, or layer 62, of housing material -
aligned with and beneath the terminal housing engagement
portion 3b.

Additionally, in one embodiment of the
invention shown in FIGS. 1 and 2, the opposing surface 9a
of the sliding mold block 9 may also include additional
projections 23 for engaging and supporting the terminals
3 in the placement on the rear body main core piece 7.
These projections form openings 22 in the housing
sidewalls 52. Additional projections 74 are on the



connection to a circuit board, said connector housing engagenment portions
(3b) engagi ng said connector housing (2) along said sidewall upper surfaces

(64) and said body portions (3a) extending along said sidewall interior
surfaces (54) in said predetermned pitch (P), said sidewall upper surfaces
(64) and a portion of said sidewall interior surfaces (54) including a

series of grooves (69) forned therein that, partially accommbdate said
termnals (3) therein, individual term na (3) being accommodated in
i ndi vi dual grooves (69) such that portions of said termnals (3) lie
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sidewalls 52. Further projections 79 on the sidewalls 52

for holding the terminals 3 in alignment form recesses 80

in the housing sidewalls 52.

In the process of wmolding, the mold is placed
into an initial position such as shown in FIG. 1 where
the mold is opened and the front core piece 5 is moved
away from the rear core piece 4. This opening movement,
by virtue of the angled pins 11, causes a displacement of
the sliding block 9 away from the rear core main body 7
to expose the clearance 16 between the two which
facilitates the setting of the terminals 3 therein. The
terminals 3 are typically set in place while they are
connected to a carrier strip 25 (FIG. 3) along their
solder tail portions 3c. Dividers 28 disposed between
terminals 3 additionally assist to assure accurate
terminal alignment. The terminals 3 are therefore set in
the mold as an integrated terminal group 24.

In instances where the terminals 3 have the
triangular-shaped retention portions 56 (FIGS. 4-8), the
sliding mold block 9 may contain recesses 65 that are
complementary in shape to the retention portions 56 and
are aligned with the grooves 19 of the first mold block.
Thus, when the terminals 3 are set into place on the
first mold block 4 and the sliding block 9 is brought
thereagainst, the retention portions 56 are received in
and held by the opposing recesses 65. When the terminal
group 24 is set in place, the respective mold engagement
portions 3b (and at least part of the contact portions
3a) thereof are received within the grooves 19 of the
terminal receptacle portion 20 of the main body rear core
7. '

Once the terminals 3 are set in place, the
front core piece 5 is shifted toward the rear core piece
4 to place the two core pieces 4, 5 together in close



17 2.  The-.connector as defined in claim1, wherein said endwalls (53)
have a height that is greater than a correspondi ng hei ght of said sidewalls
(52) and said endwalls (53) have respective upper surfaces that are spaced
apart from said sidewall upper surfaces (64). 3. The connector as defined
in claiml, wherein said sidewalls (54) include a plurality of cavities
(22) formed therein and di sposed beneath, gaid term nal housing engagenent
portions (3b). 4. The connector as def din claim3, wherein each said
term nal housi ng engagenent portion

proximity as illustrated in FIG. 2. At this time, the
projections 21 respectively each engage against the inner
surfaces 57 of the terminal mold engaging portions 3b and
assist in holding them in place within the mold. Aan
insulative molding material 26, such as plastic or resin,
is injected into the mold cavity defined by the mold core
pieces 4 and 5 to form the connector housing 2. This
molding material will flow through the mold cavity and
around the terminals 3, particularly the rear sides of
the terminals 3 and around the side edges 3d of the
terminals 3, in essence creating grooves 69 in the
connector housing sidewalls 52 in which the terminals 3
are partially embedded. After curing, the mold core
pieces are moved apart and the finished comnnector 1 is
ejected from the mold. Further processing of the
connector 1 will entail cutting the terminal solder tail
portions 3¢ near the carrier strip 25.

In this process, the terminals 3 are maintained
in their predetermined pitch P as they are received
within the receptacle portion 20 of the terminal engaging
-surfaces 17, 18 of the rear core main body 7. The
grooves 19 in the rear core main body 7 and the
projections 21 cooperate to restrict any movement of the
terminals under the force of the molding material
injection pressure. Not only are the connector terminals
3 maintained in their pitch P and alignment throughout
their entire extent in the connector housing 2, but as
illustrated in FIG. 9, the top surfaces of all of the
terminals 3 (especially the housing engagement portions
56 and when desired, portions of the contact portions 3a)
lie in a common plane. The connector 1 may therefore be
produced with a high degree of precision with respect to
its terminal arrangement.

The projections 21 assist in effect in clamping
the terminals 3, most notably the engagement portions 3b



(3b)- has a tip portion (56) that extends fromsaid term nal body portion
(3a) for a predetermned length, the tip portion (56) having | ateral edges
(63) that engage said sidewal |l upper surfaces (64). 5. The connector as
defined in claiml1l, wherein said term nal housing engagenent portions (3b)
and said termnal solder tail portions (3c) are angularly offset fromsaid
term nal body portions (3a). 6. The cqnpector as defined in claimi4,
wherein said connector housing (2) incl a plurality of support | edge
portions (62) that are aligned with and di sposed beneath said term nal
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core main body piece 7 to successfully prevent the
terminals 3 from deforming due to the injection pressure
of the molding material 26 or for any other reason. The
projections 21 are particularly useful in holding the
terminals 3 in place given that the grooves 19 have a
depth D less than the thickness t of the terminals 3,
especially in their terminal contact portions 3a and
housing engagement portions 3b, so that the projections
21 will hold the terminals 3 in place under the impact of
injection molding pressure, particularly due to the
impact of molding material npon the sides 3d of the
terminals 3. This process is particularly useful in
instances where the terminals 3 are very thin and/or are
formed from a very resilient material.

In instances where the terminals 3 are thick or
where they are formed in a rigid configuration or from a
relatively highly rigid or stiff material, the need for.
the projections 21 on the opposing surface %9a of the mold
slide block 9 becomes less necessary. In these
instances, the need for grooves 19 on the terminal
receptacle portion 20 of'the rear core main body support
wall 18 alsc becomes less necessary. Rather, as shown in
FIG. 5, the terminals 3 may be retained in place on the
rear core main body 7 by way of a series of upstanding
projections 27 that are arranged thereon in intervals
having the same pitch P as the terminals 3. The mold
engaging portions 3b of the terminals 3 are then received
by and held between the projectiéns 217.

While the preferred embodiment of the invention
have been shown and described, it will be apparent to
those skilled in the art that changes and modifications
may be made therein without departing from the spirit of
the invention, the scope of which is defined by the
appended claims.



connector housing (2). 7. The connector as defined in claiml1, wherein
said sidewall interior and upper surfaces (54,64) intersect each other.

8. = The connector as defined in claim1, wherein said grooves (69) have a
depth less than an average thickness (t) of said termnals (3), such that
part of said termnals (3) is received within said grooves (69) and part of
said termnals (3) project out of said oves (69), said termnal parts
that project out of said grooves (69) Lgiﬁg in a common plane.

CLAIMS:

1. An electrical connector (1), comprising: a
connector housing (2) formed from an electrically
insulative material, the housing (2) having a pair of
spaced-apart sidewalls (52) and a pair of endwalls (53)
to define an opposing connector element-receiving space
(50) bounded by said connector housing sidewalls (52) and
endwalls (53), said connector housing sidewalls (52)
having interior faces (54) that confront the opposing
connector element-receiving space (50) and upper surfaces
(64) that lie generally adjacent said opposing connector
element-receiving space (50); and, a plurality of
electrically conductive terminals (3) mounted in said
connector housing (2), the terminals (3) being arranged
lengthwise in spaced-apart order at a predetermined pitch
(P) along said housing sidewall interior (54) and upper
surfaces. (64), each of said terminals having a solder
tail portion (3¢c), a connector housing engagement portion
(3b) and a body portion (3a) extending between the solder
tail portions (3c¢) and connector housing engagement
portions (3b), said solder tail portions (3c) extending
out of said connector housing (2) and positioned for
connection to a circuit board, said connector housing
engagement portions (3b) engaging said connector housing
(2) along said sidewall upper surfaces (64) and said body
portions (3a) extending along said sidewall interior
surfaces (54) in said predetermined pitch (P), said
sidewall upper surfaces (64) and a portion of said
sidewall interior surfaces (54) including a series of
grooves (69) formed therein that partially accommodate
said terminals (3) therein, individual terminals (3)
being accommodated in individual grooves (69) such that
portions of said terminals (3) lie embedded in said
grooves (69) and portions of said terminals (3) extend

out of said grooves (69).
I

AT



9. An electrical connector conponent (1) which is engageable with an
opposi ng connector conponent to provide an el ectrical connection between
the connector conponent and the opposing connector conponent, said
connector conponent (1) conprising: a connector body (2) formed from an
electrically insulative material, a plurality of electrically conductive
termnals (3) disposed in the connector f dy (2), said connector body (2)
having at | east one sidewall (52) having—zfterninalﬁnDunting surface (54)
associ ated therewi th, said conductive terminals (-3)' being di sposed al ong

sai d sidewal | term nal jnountd g{ﬁ;e%%z( 3% derfi%e%; qqleth_rﬂnpq_d’ pitch (P),
sai d connector body sidewall (5 aV|n?1a series of termnal-receiving
grooves (69)wherein said endwalls (53) have a height that is greater
than a corresponding height Qf_said sidewalls (52) and
said endwalls (53) have respective upper surfaces that

are spaced apart from said sidewall upper surfaces (64).

3. The connector as defined in claim 1,
wherein said sidewalls (54) include a plurality of
cavities (22) formed therein and disposed beneath said
terminal housing engagement portions (3b).

4, The connector as defined in claim 3,
wherein each said terminal housing engagement portion
(3b) has a tip portion (56) that extends from said
terminal body portion (3a) for a predetermined length,

- the tip portion (56) having lateral edges (63) that
engage said sidewall upper surfaces (64).

5. The connector as defined in claim 1,
wherein said terminal housing engagement portions (3b)
and said terminal solder tail portions (3¢c) are angularly
offset from said terminal body portions (3a).

6. The connector as defined in claim. 4,
wherein said connector housing (2) includes a plurality
of support ledge portions (62) that are aligned with and
disposed beneath said terminal housing engagement
portions (3b) to thereby partially support said terminal
housing engagement portions (3b) in place on said
connector housing (2).

7. The connector as defined in claim 1,
wherein said sidewall interior and upper surfaces (54,64)

intersect each other.
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formed therein, the term nal-receiving grooves (69) having a depth |ess
than a correspondi ng thickness (t) of said termnals (3) such that when
said termnals (3) are received within said term nal-receiving grooves
(69), part of said termnals (3) partially project out of said grooves
(69). 10. The connector conponent as defined in claim9, wherein a

nmounting surface on a top | edge of said iidemall I ntersects said sidewall
term nal nounting surface. 19 18
8. The connector as defined in claim 1,

wherein said grooves (69) have a depth less than an
average thickness (t) of said terminals (3), such that
part of said terminals (3) is received within said
grooves (69) and part of said terminals (3) project out
of said grooves (69), said terminal parts that project
out of said grooves (69) lying in a common plane.

_ 9. An electrical comnector component (1)
which is engageable with an opposing connector component
to provide an electrical connection between the connector
component and the- opposing connector component, said
connector component (1) comprising: a connector body (2)
formed from an electrically insulative material, a
plurality of electrically conductive terminals (3)
disposed in the connector body (2), said COnnectoi body
(2) having at least one sidewall (52) having a terminal
mounting surface (54) associated therewith, said
conductive terminals (3) being disposed along said
gsidewall terminal mounting surface (54) in a
predetermined pitch (P), said connector body sidewall
(52) having a series of terminal-receiving grooves (69)
formed therein, the terminal-receiving grooves (69)
having a depth less than a corresponding thickness (t) of
said terminals (3) such that when said terminals (3) are
received within said terminal-receiving grooves (69),
part of said terminals (3) partially project out of said
grooves (69).

10. The connector component as defined in
claim 9, wherein a mounting surface on a top ledge of
said sidewall intersects said sidewall terminal mounting

surface.
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11. -The connector conponent as defined in claim10, wherein said connector
conponent (1) includes at |east one endwall, the endwall (52) having a top
| edge associated therewith, said endwall having a height greater than a
correspondi ng hei ght of said sidewall (53), such that said endwall top

| edge is spaced apart from and higher than said sidewall top |edge (64).
12. The connector conponent as defined i | ai m 10, wherein each of said
termnals (3) includes a contact portiongﬁga) di sposed al ong said sidewal |
term nal nounting surface (54), a solder tail portion (3c) extending out of

sai d connector conponenijbod¥ng2¢onABEr8r COGRESHEAE CREPARETheBOEH
engagenent portion £3b) t hat . extends al ong and engages a Eortlon of said
si dewal | claim 10, "wherein said connector component (1) includes

at least one endwall, the endwall (52) having a top ledge

associated therewith, said endwall having a height

greater than a corresponding height of said sidewall

(53), such that said endwall top ledge is spaced apart

from and higher than said sidewall top ledge (64).

12. The connector component as defined in
claim 10, wherein each-of said terminals (3) includes a-
contact portion (3a) disposed along said sidewall
terminal mounting surface (54), a solder tail portion
(3¢) extending out of said connector component body (2),
and a connector component body engagement portion (3b)
that extends along and engages a portion of said sidewall
top ledge (64).

13. The connector component as defined in
claim 12, wherein part of said terminal contact portions
(3a) and said terminal housing engagement portions (3b)
are received within said terminal-receiving grooves (69),
and wherein sections of said terminal housing engagement
portions (56) that project out of said grooves (69) lie
in a common plane.

14. The connector component as defined in
claim 13, wherein said terminal housing engagement
portions (3b) include lateral retaining edges (63) that
engage said sidewall top ledges (64).

A



top 1 edge (64). 13. The connector conponent as defined in claim12, wherein
part of said term nal contact portions (3a) and said term nal housing
engagenment portions (3b) are received within said termnal-receiving
grooves (69), and wherein sections of said termnmnal housing engagenent
portions (56) that project out of said grooves (69) lie in a comon pl ane.
14. The connector conponent as defined inicjain113, wherein said term nal
housi ng engagenent portions (3b) include ral retaining edges (63) that
engage said sidewall top |edges (64).

15. A method for molding an electrical
connector component (1) of the type having a connector
component housing (2) formed from an electrically
insulative material and further having a plurality of
electrically conductive terminals (3) disposed therein,
the terminals (3) having a predetermined thickness, the
method comprising the steps of:

providing at least first and second
interengaging mold blocks (4,9) to mate together to foxrm
at least a portion of a mold cavity,

providing terminal receptacle portions (20) on
said first mold'block.(4) which include a plurality of
terminal-receiving slots formed thereon, said terminal-
receiving slots being sized to partially receive therein,
corresponding first portions of said terminals (3) and
maintain said terminals in a predetermined pitch, said
terminal-receiving slots for partially restricting
movement of said terminals (3) within said mold cavity,

placing electrically conductive terminals (3)
between said first and second mold blocks (4,9) so that
portions of said terminals are partially held within said
terminal-receiving slots of said first mold block (4),

moving said second mold block (9) close to said
first mold block (4) such that said first and second mold
blocks (4,9) contact said terminals (3) and hold them in
place in alignment with said terminal-receiving slots,
and, ' ' '

injecting an insulative molding material into
said mold cavity to form a connector housing (2) in
contact with said terminals (3), said terminals (3)
partially projecting out of said terminal-receiving slots
such that said terminals (3) are partially embedded
within said molding material that forms said and
partially protrude therefrom.
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20 15. A net-hod for nolding an electrical connector conponent (1) of the
type having a connector conponent housing (2) fornmed froman electrically
insul ative material and further having a plurality of electrically
conductive termnals (3) disposed therein, the termnals (3) having a
predet erm ned thickness, the nethod conprising the steps of: providing at

| east first and second interengagi ng nold blocks (4,9) to mate together to
format |east a portion of a nold cavity viding term nal receptacle
portions (20) on said first nold block (4) which include a plurality of

16. The method as set forth in claim 15,
wherein said terminal-receiving slots include a plurality
of grooves (19) formed in a first surface (20) of said

- first mold block (4).

17. The method as set forth in claim 16,
wherein said first mold block (4) includes a second
surface that extends at an angle to said first surface
thereof, and said grooves (19) extend from said first
surface (20) into said second surface, such that said
grooves (19) partially retain said terminals (3) in two
different directions while said molding material is being
injected into said mold cavity.

18. The method as set forth in claim
17, further including the steps of forming a plurality of
terminal ~engaging projections (21) on a first surface of
said second mold block (9) equal in number to said
plurality of grooves (19) formed in said first mold block
(4); and |

aligning said first and second mold blocks
(4,9) together such that each of said terminal-engaging
projections (21) oppose a single groove (19);

~ and, bringing said first and second mold blocks

(4,9) together so that said terminal-engaging projections
(21) engage said terminals received in said grooves (19). -

19. The method as set forth in claim 15,
wherein said terminals (3) include tip end portions (56)
and further including the step of providing a series of
recesses on said second mold block (9) in alignment with
said terminals (3) such that said terminal tip ends (56)
are received within said recesses when said first and
second mold blocks (4,5) are brought together.
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termnal-receiving slots forned thereon, said termnal- receiving slots
being sized to partially receive therein, corresponding first portions of
said termnals (3) and naintain said termnals in a predeterm ned pitch
said termnal -receiving slots for partially restricting novenent of said
termnals (3) within said nold cavity, placing electrically conductive
termnals (3) between said first and secq nol d bl ocks (4,9) so that
portions of said termnals are parti all d within said

termnal -receiving slots of said first nold block (4), noving said second

Second mold bl ocke. (4. 633 conFhe: TefRal aBnprL EoFSF SRahatE Them | n pl ace

in alignment ﬂmrhhsniﬂncbudlnglthecatepagoﬁlpreviding a series of
projections (27) on said first mold block (4)
corresponding in number to said terminal receiving slots,
said first mold block projections (27) defining said
terminal-receiving slots therebetween.

21. The method as set forth in claim 20,
further including the step of providing a series of
recesses (65) on said second mold block (9), said second
mold block recesses (65) being aligned with said first
mold block terminal-receiving slots, said recesses (65)
receiving tip ends (56) of said terminals (3) therein
when said first and second mold blocks (4,9) are brought

together.
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and, -injecti-ng an insulative nolding material into said nold cavity to form
a connector housing (2) in contact with said termnals (3), said termnals
(3) partially projecting out of said termnal-receiving slots such that
said termnals (3) are partially enbedded within said nolding nmaterial that
forms said and partially protrude therefrom 21 16. The et hod _as..set

forth in claim15, wherein said terninal-égceivin Fhi SHESCHNS BERN
plurality — REPLACED

ABSTRACT:

INSERT MOLDED ELECTRICAL CONNECTOR
AND METHOD FOR PRODUCING SAME

An electrical connector component has a body
portion and a plurality of conductive terminals disposed
within the connector body portion. The terminals are
arranged at regular intervals and partially embedded in
at least one sidewall of the connector body portion
during the process of insert-molding the connector
component. Each terminal includes a contact portion and
a solder tail portion which extends out of the connector
body portion. The contact and engagement portions are
retained in place on the connector body portion by virtue
of being partially embedded in the body portion, thus
preventing movement or deformation of the contact portion
in the connector body portion because of forces applied
thereto during molding.

Fig. 4
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of grooves (19) fornmed in a first surface (20) of said first nold block (4)
17. The nmethod as set forth in claim16, wherein said first nold block (4)
i ncl.udes a second surface that extends at an angle to said first surface

t hereof, and 'said grooves (19) extend fromsaid first surface (20) into
said second surface, such that said grooves (19) partially retain said
termnals (3) in tw different directions while said nolding material is
being injected into said nold cavity. 1§-&Yhe nethod as set forth in claim
17,further including the steps of formng a plurality of term nal-engagi ng

projections (21) on a first surface of said second nold block (9) equal in
nunber to said




plurality of-grooves (19) forned in said first nold block (4); and aligning
said first and second nold bl ocks (4,9) together such that each of said

t erm nal - engagi ng projections (21) oppose a single groove (19); and,
bringing said first and second nold bl ocks (4,9) together so that said .
term nal - engagi ng projections (21) engage said termnals received in said
grooves (19). 19. The nmethod as set forth in claim15, wherein said
termnals (3) include tip end portions (36) gnd further including the step
of providing a series of recesses on sai 2@tond nol d bl ock (9) in
alignment with said termnals (3) such that said termnal tip ends (56) are
received within said recesses when said first and
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second nol d-bl ocks (4,5) are brought together. 22 20. The method as set
forth in claim15, further including the steps of providing a series of
projections (27) on said first nold block (4) corresponding in nunber to
said termnal receiving slots, said first nmold bl ock projections (27)
defining said termnal -receiving slots therebetween. 21. The nethod as set
forth in claim 20, further including the eg of providing a series of
recesses (65) on said second nold bl ock (997 dai d second
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nol d bl ock recesses (65) being aligned with said first nold bl ock

termnal -receiving slots, said recesses (65) receiving tip ends (56) of
said termnals (3) therein when said first and second nold bl ocks (4,9) are
br ought toget her.
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TEXT OF THE ABSTRAC

INSERT MOLDED ELELCTRICAL CONNECTOR AND METHOD FOR PRODUCING
SAME ' '

An electrical connector component (1) has a body portion (3a) and a plurality of conductive
terminals (3) disposed within the connector body portion (3a). The terminals (3) are arranged
at regular intervals and partially embedded in at least one sidewall (52) of the connector body .
_portion (3a) during the process of insert-molding the connector component (1). Each terminal
(3) includes a contact portion and a solder tail portion (3¢) which extends out of the connector
body portion (3a). The contact and engagement portions (3b) are retained in place on the
connector body portion (3a) are retained in place on the connector body portion (3a) by virtue
of being partially embedded in the body portion (3a), thus preventing movement or
deformation of the contact portion (3b) in the connector body portion (32) because of forces
applied thereto during molding. '

Figure 4.
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