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Background of the Tnvention 5 1. Field of the I'nvention: The pr ent
i nvent iThis Sheetn-eba'eadRéma@Hect rical connectors and nore particul -ar\%é
met hods f trical connectors. 2. Brief Description of E g?z
Developne nuf-act ure of napy types of elecg#gsﬁé connect b Z"
contacts are posr in a nold 10 ter which . the filled wwth a
suitabl e nol di ng conpound mhlch is allowed to harden to forman insulative
housi ng surroundi ng.ts . .% Fig. la and 1b,
the mold is shown gghEfol
opposed | ower di e 1%YiNE
exterior section 18 with a 15 _- drno conmpound i njection port
20. There |s al so a contact=F 22t H the base of the | ower

aperidre ‘o the ThbERY 4"5 éegﬁﬂﬁiab%éﬁ%’?e% WL Carminal
ternl%a?lﬁﬁr@é %%gé?ﬂ%ﬁﬂg%op%t@.}l?ﬂ partrcu? rllly toﬁéagfj ?a a

nol di ng copreMBSl ESnhéttopduced to the interi or 16 of the nold 10 through
the injectron port 20. {Xt? the beginning of the injection process, the

mol di ng caiEHes Ditiription bf Barlies Déﬁéldﬁg‘eiﬁs‘)f tireth®hthrh@faatare ef t he
| ead contact Z4. Referring particurarly to FIig. |Ib, however, as the
interior #farf types oDelectficAbgonfAetdrsPOo RGOS idré mw ihkenmwldssure f
t he nol di ng conpound may cause the contact to be flexed and displace it
from1iQ s aftegiwlaichpids mald.isHdledwitlp hesuitablei molding ¢cdmpéuod: which b

hori zontal |eg 30 as the contact
allowed to harden to form an insulative housing surroundmg the contact.

16 and an

Refemng, for example, to Fig. 1a and 1b, the mold is shown generally at
numeral 10 and has an upper die 12 and an opposed lower die 14. The
mold also has an interior section 16 and an exterior section 18 with a

15  connecting molding compound injection port 20. There is also a contact
receiving aperture 22 in the base of the lower die 14. A conductive
contact 24 is positioned in the contact and receiving aperture 22. The
contact 24 has a vertical leg 26 with a contact terminal 28. It also has a
horizontal leg 30 with an oblique section 32 and a terminal horizontal

20 section 34.

Referring particularly to Fig. 1a, a. molding compound is introduced
to the interior 16 of the mold 10 through the injeétion port 20. At the
beginning of thé injection process, the molding compound begins to fill
the interior 16 of the mold 10 around the lead contact 24. Referring

25 particularly to Fig. 1b, however, as the interior 16 of the mold 10 begins
to apf:roach its capacity the pressure of the molding compound may
cause the contact to be flexed and displace it from its original position.

For example, in Fig. 1b, the front of the horizontal leg 30 as the contact
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2.24 is flexed dowmwardly and nol.ded conpound enters the space 36 between
‘t he.contact 24 and the upper ‘die 12. Referring to Fig. 1c, the filling of

the interior 16 of the mold 10 in the -way shown in Fig. Ib may result in

har derned nol di ng conpound 38 in position above the horizontal 5 leg 30 in
t he conpl eted connector. Referring to Eig. 1d, it may a?? possi bl e t hat
har dened nol di ng conpound 40 may be sufleri nposed over t I'nher side of the

Ero. 5o B e By kel B P B R 0
oo foce GPEHEARRSIHRARRTA ahRthuplnt 8, ROLRLE ML, 4B
mol di N9 RiRGEUIRS ihPeriGr18Fof e HUMHCRDR (AE waf EnBhf APFRIATH Ifapet ween

t he uppe izontal Teg o e conta t he “upper surfacte of the

housi ng. reWHIFENYhREdEdER] hilethE @Brdfound 38 il poBitisieAbove \thethdrizdrftad =~
nmet hod for manufacturing an electri'cal connector conprising an insulative

housi g g BosirPase coiriffletsd cafineatts eReferfitigaadFigatle, 4t maylalsd beer posed
bet ween sai d base side and sai d opposed side and at | east one conductive
cont act eossitslerthalt trandenedoasddirigieomipotired #0smiaytbeosuperinposed ovey and
then laterally adjacent the top side 20 of the housing in a second leg. In
thi s net lthd inher side of theihbrizontableg 36rgy thaththeleg extendscobliguelyy opposed
second die all _defining an jnterior cavity and_an exterior area. A nolding
conpound Upwardlyas isshewasirpFigwekdy Qanssguently thareanayPe 8 i nteri or
cavity and a contact receiving aperture extendi ng thyough t first .die
from t he undesirapledefgcitan mqgaan’wé?theeatm YPPSH %'—"e : H&g}e Weé@ Stact is
then1808it{1i oned so that ,the first '

e contacts and the upper surface of the housing. _

A need therefore exists for a way to improve molding procedures to
reduce the incidents of lack of coplanarity between the upper horizontal
leg of the contact and the upper surface of the housing.

Summary of the Invention

16 The present invention is a method for manufacturing an electrical
connector comprising an insulative housing with a base side and an
opposed side and lateral sides interposed between said base side and said
opposed side and at least one conductive contact extending from the base
side of the insulation in a ﬁ:_'st leg and then laterally adjacent the top side

20 of the housing in a second leg. In this method there is provided a mold
compr,isingé. first die and an opposed second die all defining an interior
cévity and an exterior area. A molding compound input port extends
between the exterior area and the interior cavity and a contact receiving
aperture extending through the first die from the exterior area to the

25 interior cavity. The conductive contact is then positioned so that the first
leg extends upwardly from the exterior area through the contact receiving

aperture into the interior cavity. The first leg extends through said
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| eg ‘extends upwardly fromt xterior area"t _
aperture into the interior cavity. The first |leg extends through said 3.
interior.-cavity, and the second | eg extends laterally adjacent the opposed
die. The interior cavity of the nold is then filled with a polyneric '
mol di ng conpound,- and force is applied,on the second Ieg i@zcause t he
second | eg of the contact to bear agai ﬁst t he second di &. _
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met hod i lgf¢RkIcHritdct o Hedr RSEtHE seédtd ddel s @ top plan view of the

preferred enbodi nent of an electrical 15 connect or manuf act ur ed
accorgling to the nethod (ﬁﬂehm_yaliﬂbﬂ' of théiDfawings 3 is a side

el evational view of the electrical connector shown in Fig. 2; Fig. 4 is an
end vi ew of tFhepeesenicimventioneis furthépdescribed with refiffencetothéig. 5 is a

perspective view of the electrical connector shown in Fig. 2; and Fig. 6 is
a schenmaticcompanyingwrowhickct i onal vi ew of the connector

Figs. 1a and 1b are cross sectional sch.ematic views showing two
stages in the injection of molding compound dulfing the prior art
10 " method of manufacturing electrical connectors; |
Figs. 1c and 1d are cross sectional schematic views of prior art
electrical connectors which may result from the use of the method
illustrated in Fig. 1la and 1b;
Fig. 2 is a top plan view of the preferred embodiment of an electrical
15 connector manufactured according to the method of the present
invention; |
Fig. 3 is a side elevational view of the electrical connector shown in
Fig. 2;
Fig. 4 is an end view of the electrical connector shown in Fig. 2;
20 Fig. S is a perspective view of the electrical connector shown in Fig.
2; and
Fig. 6 is a schematic partial cross sectional view of the connector
through 6 - 6 in Fig. 5 illustrating the method of the present
invention. _ |
25 Detailed Description of the Preferred Embodiments
.Referring to Figs. 2 - 5, a connector made according to the method

of the present invention includes an insulative housing 40 which has a
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25 . Det ai | ed Description of -the Preferred Enbodinments Referring to
Figs. 2 - 5 a connector made according to the method of the pr esent
i.nvention includes an insulative housing 40 which has a 4 base side 42,

a top side 44, a front lateral side 46,and a rear |ater Izaﬁhde 48. This
housi-ng 40 al so has opposed end | ateraft sides 50 and 57% the top surface
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the top here are a contacts as at contact 68.

This CO”Egﬁgraﬁ%eEE;%é&iﬁ?ea 38. iRPehé benbidl FecdébedcaréanS§8 andiextandings ol der

tab 70 an ower contact termnal 72. Referring to Fig. 6, a nold is

showng ge%fﬂg‘ééﬂy%ﬁ 'thle HcdusihB 40, Ricthnting apkriaes®0y62bnd 6éper die 76

whi ch includes a nold top surface 78. The nold 74 al so includes stationery

I ower di m&ﬁ%\tﬁb@dg’eﬁ@f titee o shefdce 4 theps is 8periphdral eeetssG6f aces as at
surface 84. The 15 nold has an interior 86 which is connected to an

ext er i or Eateadfitg vgrtieally thfoughnthdihupsingpnd themjpositionedonttten. 1 n the
bottom surface 82 of the lower die 80 there is a contact receiving aperture
92. A colateral saised ageasr 3 lapchb6mfrthestoposuriace Ada JoeraArs 2 PRIAGHY act
o S fgonragts as at contact 88, This contact 68 nctudds, &5 oes the'otnr
10 contacts, an upper solder tab 70 and a lower contact terminal 72.
Referring to Fig. 6, a mold is shown generally at numeral 74. This
mold 74 includes a movable upper die 76 which includes a mold top
surface 78. The mold 74 also includes stationery lower die 80 which
includes a bottom surface 82 and lateral surfaces as at surface 84. The
15 mold has an interior 86 which is connected to an exterior area 88 by
means of a molding compound inj.ection port 90. In the bottom surface
82 of the lower die 80 there is a contact receiving aperture 92. A contact
shown}enerally at numeral 94 is engaged with the contact receiving
aperture 92. This contact 94 has a vertical leg 96 with a terminal 98 that
20 extends outwardly from the lower die 80. The {rertical leg 96 also extends
upwardly to adjacent the top surface 78 of the movable upper die 76. At
tlﬁs point the terminal extends iaterally in a horizontal leg 100. An
oblique section 102 extends in a forward and downward direction to
horizontal mid-section 104. ‘There is alsb a post 106 which forms an
25 aperture in the housing.
A force 108 acts on the upper edge 110 of the horizontal legs 100 of

the contact 94. This force results in contacts bends 112 which displaces
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extends upwardly to adjacent the top surface 78 of the novabl e upper die
76. At this point the terminal extends laterally in a horizontal |eg 100.
An oblique section 102 extends in a forward and downward direction to
hori zontal m d-section 104. There is a}e.so a post- 106 \Ahg?&gz(irrrs an 25
aperture in the housing. A force 108 atts on the upper 10 of the
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- compound g gﬁiﬁ?l;gh?go(égérﬁt?ﬁoﬁﬁi 18 RISIiAe BEGh Bakie 99 prbvened adae 110° of

the hori zont e interior surface 78 of the upper die 76 of

the npl dbeﬁ?@%ﬂéiﬁ@ﬁé&b&%eh%ezﬁﬁ ea%é 290102 thE Hdiezormtal deg 100 andd ch nay

be a solder p wi ||l be coplanar or at |east parallel with the upper
surface 1RO interibe saefavecT 8tohthus uppet 2ie 78 of the mdhd. €arisequrertiynt

i nvention has been described in connection with the preferred enbodi ments
of the vahehorizomtal deg 100 iaf the dontant 845 whicht may e Beoldeniprd; will
enbodi nents may be used or nodifications and additions may a]e made to the
descri bedecesplanarmr ableass pasalehwiththe apper sinfacs 180 ofie)r esent
I nvention w thout deviating therefrom
- completed housing 122. ‘
10 While the present invention has been described in connection with
the preferred embodiments of the various figures, it is to be understood
that othei' similar embodiments may be used or modifications and
additions may be made to the described embodiment for performing the
same function of the present invention without deviating therefrom.
15 Therefore, the present invention should not be limited to any sir_lgle .
embodiment, but rather construed in breadth and scope in accordance

with the recitation of the appended claims.
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enbodi nent, but rather construed in breadth and scope in accordance wth
t he recttationof the appended clains. . 6 Clainms WHAT IS CLAIMED IS: 1.
A et hod ' an electrical connector conprising an insulative
hausi ng ME'@D@M“MH“‘EM an opposeg side and | ater ﬁéﬁes 5 i nterposed
bet ween C i aid sai d opposed side and at | eaSt e conductive
contact extending fromthe base side of.the insulation in a first |leg and
then laterally adjacent the top side o%ousi ng in a second leg, said
met hod CcQERains| ,of : (a) providing a nold conprising a first die
W bgi@g;iﬂﬁﬂéﬁ&%.

and an oppy second die all defining an interior cavity and

an el or oY 2 Pethodtol AAnTRAPAUNG AP HecRTEd SotlieRion GoRRENER At e

exterior "area anCF a contact recelving aperture

ext endi “?%éﬁra&w?gglsir%&afh di Badd SfAc £8d ¥4 8phesedsRie had!lateral tsidésr

cavity, en positioning the conductive contact such that the
firstgl egneerbdadd butures Yaid Bavd BRicahasatd oppusctinidegind beleasttane
receiving aperture into the interior cavity and then through said interior
cavity suienduttivd éenertextehding o dhe ddisecside dfithedpsudationliin;a fost

(c) then filling the interior cavity of the nold with a_polyneric nolding
conpoundlegamd then laterally adjacent the top side of the housing in a second leg,

said method comiprising the steps of:
(a) providing a mold comprising a first die and an opposed
10 second die all deviniﬁg an interior cavity and an exterior area,
a molding compound input port extending between the
~exterior area and the interior cavity and a contact receiving
aperture extending through thé first die from the exterior area
and the interior cavity; |
15 (b) then posiﬁoning the conductive contact such that the first leg
extends upwardly from the exterior area through the contact
receiving aperture into the interior cavity and then through
said interior cavity such that the second leg extends adjacent
the opposed die;
20 (c) then filling the interior cavity of the mold with a polymeric
| molding compound; and
(d) - substantially simutaﬁeously with setp (c ) causing the second

leg of the contact to bear against the second die.

25 2. The method of claim 1 wherein the first die is a base die and the

second die is a top die.
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(d)MéGut%étlg)r?tgu aS| |2(>]/PMSI F [ BERGI Le\%x ), Eii Loty P(aclwgausi ng. t he RGN |_efé I
‘the.cont act t-o—bear—agal—ns{——uqe-second die. 25 2. The nethod of claiml
~wherein the flcfmﬂ d|e |s a base die and the second die. is a top die. 7

3. The neth mntel n the second die is superinposed over the

first die. Ia|m3;/\,here|n ‘nol di ng cggggg}nd input port 5
~extends laterally through thé nold. 5. The net hod of ‘th 4 wherein

L0708 | 5aa0PL A58 Ribd YO o0t d B B ASTLARL. ©

second dfjga fifst dielN€ Nethod of claim4 wherein force is applied dowwardly

on the second dre. 15 8. The method of claim1 wherein the second | eg of
the conductive contact has an upper edge and a length and the upper edge is
in contact with the second die. 20 9. The met hod of claim8 wherein the

upper edge of Theemetsed &flckain®™3 whRréRNHHIdine céipotfiid irfphif pePt | NUOUS
contact with the second die over the entire l'ength of sai d second | eg. 10.

The Bet hextenidsclarerally Wienggh the rhbkl.conpl et ed connector the 25 insulative
housi ng has an upper side and the upper edge of the second leg is
substanatially parallel to the upper side of the insulative housing.

5.  The method of claim 4 wherein force is applied axially and upwardly

on the first leg of the contact.

10 6. The method of claim 5 wherein force is applied downwardly on the

second die.

7. The method of claim 4 wherein force is applied downwardly on the
second die.

15
8. The method of claim 1 wherein the second leg of the conductive

contact has an upper edge and a length and the upper edge is in contact

with the second die.

20 9. The method of claim 8 wherein the upper edge of the second leg of

the conductive contact is in continuous contact with the second die over

the entire length of said second leg.

10. The method of claim 1 wherein in the completed connector the
25 insulative housing has an upper side and the upper edge of the second leg

is substanatially parallel to the upper side of the insulative housing.

Thls Sheet Has Been Re lp

WA A




8 1A1UG 4r'1 rngectS'F?Oc?gl coF\%Ie/gtE%Gr uc‘% al?iEstltrel&S'gﬁ' Wr%%l ative. housiNrgg-gz/\kOt h Pa 'é)galse
Side and an opposed side and lateral sides interposed between said base
side and said o ' yit | east one conductive contact extending
f.romthe base s iﬁmﬂl[‘ﬁﬂmﬁmu oninafirst leg and then 5 laterally
adj acent the tops @ heusing in a second | eg, %gztured by a
met hod conprising the steps of: (a) prfoviding a nold c i.ngda first
di e d econd di.ie all devini.ng an.intetior. cavity an
extertor L A8 SestHR] CopnbsimcommRbing b meuAkYE itaestia o

teri . | pLeri vity and cont act receivyi aperture
oxt ond: gt SR8 pb e BpBDSEH oY B il B P rafoc et

vity; : P Yolal | C e first
Cog ext erdtise HOEThRE Said Siirdel ik AR Bl L%a%th°%%§§ﬁ?ﬁéﬁ£’%tﬁ?%%#25_ |

I Vi ] R 1R al | | ' . t i nterior

Cavi ty SoaRCHRnE fodl e bisq S ofh BepHBRT %Eﬁ%%%‘é?d%?& () " then
filli t14 eerialiyeadj ' fsi hdiRgAnPe lsk8BRH degP! di ng conpound;
Lnd p3) 1aee () d@ﬁﬁ?ﬁ:ﬁ?&?ﬁagﬁu@g%é%%ﬁy o e e causing the

second | eganufatrured by al methbd vorapeisitsg thoetgneond die. 12. The
el ectrical connector of claim1l wherein the first die is a base die and

the second di da) s gprawpditigea r6ld comprising a first die and an opposed

second die all devining an interior cavity and an exterior area,
a molding compound input port extending between the
10 exterior area and the interior cavity and a contact recéiving
| aperture extending through the first die from the exterior area
and the interior cavity; |
(b}  then positioning the conductive contact such that the first leg
extends upwardly from the exterior area through the contact
16 reéeiving aperture into the interior cavity and then through
-said interior cavity such that the second leg extends adjacent
the opposed die;
(c) then filling the interior cavity of the mold with a polymeric
molding compound; and
20 (d} substantially simutaneouély with setp (c ) causing the second

leg of the contact to bear against the second die.

12.  The electrical connector of claim 11 wherein the first die is a base
die and the second die is a top die. |

25
13. The electrical connector of claim 12 wherein the second die is

superimposed over the first die.
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superinposed over the first die. . 9 14. The el ectrical connector of claim
13 wherei n nol port extends |laterally through the nold.

5. 15.- The ele of claim 14 wherein force is applied
axially and up mqﬂ ﬁg’iﬂ H l'eg of the contact. 16, The electrical
connector of clai ceis 9appl I ed domwardpy e t he second

die. 10 17. The electrical connector of claim 14 wherein force is applied
~downwardly on the second die. 18. The electrical connector of ctaim 1l

Y‘léﬁéte - arkif ﬁ?@%‘é&eﬂc‘?&ﬁ%c?ﬁﬁeﬁ 9#‘&3?&4{? ﬁv%riﬂtg?é:?a(ej Gotigein ?EEl a”d:‘
The. conaaePEldat b 1aierat eehBh e iRoler *\ T 7T he 20 second dic.

over the entire length of said second | eg. 20.- The electrical connector of
claim 11l wherein in the conpleted connector the insulative housing has an

upper 5si des. andri elestiieal eaﬁﬁeefoﬁ SECIARACTY! Wiksrelr® fMeSsUFPlicd h)haﬂl?f al I el

to the upper side of the insulative housing.
and upwardly on the first leg of the contact.

16. The electrical connector of claim 15 wherein force is applied
- downwardly on the second die.
10
17. The electrical connector of claim 14 wherein force is applied

downwardly on the second die.

18. The electrical connector of claim 11 wherein the second leg of the
15 conductive contact has an upper edge and a length and the upper edge is

in contact with the second die.

19. The method of claim 18 wherein the upper édge of the second leg of
the conductive contact is in continuous contact with the second die over

20 the entire length of said second leg. -

20. The method of claim 11 wherein in the completed connector the
insulative housing has an upper side and the upper edge of the second leg

is substanatially parallel to the upper side of the insulative housing.
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