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ELECTRICAL, CONNECTOR WITH EMBEDDED TERMINALS

Background of the Invention

The present invention generally relates to
electrical connectors and more particularly, to an
electrical connector having a plurality of conductive
terminals fixed within its molded housing in a manner to
decrease the possibility of deformation of the terminals
under connection forces.

Electrical connectors are well known in the art
and are used in a variety of applications. Such connectors
are commonly used to provide a connection between two
opposing circuit boards. This type of connectors is
referred to in the art as board to board connectors and
typically include opposing interengaging male and female
connector components, each of which has a housing with a
plurality of conductive terminals arranged therein. The
female connector component may typically include a slot
which receives the male connector component in a connective
relationship. A plurality of conductive terminals are
arranged within this slot in a longitudinal spacing, known
as the "pitch" of the connector.

Inasmuch as electronic devices are constantly
being reduced in size, smaller connectors are desirable.
In order to achieve this desired size reduction, the pitch
of connectors is being reduced to distances of between
0.635 mm to 0.5 mm. These small pitch connectors are often
made by an insert molding process wherein the terminals are
inserted into a mold, held in a predetermined order within
the mold and a housing is molded around the terminals from
an insulative material such as plastic in order to form the
connector.

One such insert-molded connector is shown in

Japanese Laid-open Utility Model Appllcatlon No. 3= 64486.
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The present invention generally relates to el ectrical connectors and
more particularly, to an el ectrical connector having plurality of

conducti ve termnals fixed within its nol ded housi ng | ITHS SHEEERAS BEEN
10 decrease the possibility of deformation ofgl.hgstgem nfl s  REPLACEDer

connection forces. El ectrical connectors are welT Known TN
the art THNhotisAndgS 8¢ tHid YerneitorhadPR! 16441 LAGinSL IO WHEENOr S
are comonly used to provide a,connecti on petween t 15 OpROSi n
circuit boar cfsx.tendﬁi5°Y9p % 1E3nHE 1p gorder féFF@ﬂmggaEﬁ %ﬁ’e art
as board to hessctiatiedeopbug eofinector. typildaldfy thel bdembpadsi og the
e Sn9%0, ST R angeq, SHERED SOPENE e AR ool o
The 5 along the internal walls surrounding the longitudinal slot
of the housing mold. These terminals cannot be fixed
reliably in the connector slot and are therefore may be
deformed, or peeled away, from the internal wall surfaces
of the housing slot when a force is applied obliquely to
10 the contact stem of the terminal, such as that which can
occur when the plug connector is slightly misaligned during
insertion into the female connector.
The present invention is directed to an
electrical connector in which a portion of each terminal is
15 securely embedded in the connector housing which avoids the
disadvantages of the prior art as set forth above.

Summary of the Invention
Accordingly, it is a general object of the

20 present invention to provide an insert-molded type of
electric connector having its terminals firmly anchored to
its molded housing wherein the terminals are free of any
deformation or peeling-off which otherwise would be caused
if the terminal is subjected to an application of force in

25 an oblique direction relative to the terminal contact
portions.

Another object of the present invention is to
provide an improved connector in which the terminals
include means for engaging the sidewalls of the connector

30 slot, the engagement means including one or more engagement
tabs which are insert molded into the connector housing.
The engagement tabs retaining the terminals and their
associated contact portion in place within the housing slot
to thereby reduce the 1likelihood of deformation of the

35 terminals occurring during mating with another connector.

To attain these objects, the present invention
provides in a first embodiment, an electrical connector
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20 , fermal e connector conponent may typically include a slot whi ch

Fecei ves the mal e connector conponent in a connective prafan@emiie=i-0 0 SR

A plurality of conductive term nals are arranged wthi FHIS | §HEET [HAS BEEN
a | ongitudi nal spacing, known as the "pi tggrpgd ddhe dannecREFLACED
| nasmuch as el ectronic devices are constantly bei ng reduced in size,

smal | er connRavdhg & epllagaliable.of condhbtivderdrimimaliseveiked s iesar ed

si ze reductin itch connegtor,s_is, hei ng red 0, di st ances

of between BouSPLgSGE‘?&%%dt &hﬁ%%&ﬁrwh es%aqnfl %Isc%aré%n%é]g%%é%dag often

30 made byegulanseintevvalag pndcepsrbhaliyn enbeddedi naithime the

i nserted 'nt?n@uﬂgkgveh%fgéﬂ%fi*gé@eﬁﬁrmqfﬁ¥ﬁﬂwkﬂe“hthQctor. tge Mol d
ded t S om an

and a housing I's no aroun e termnal's iInsul ative
materi & sucRoapeptast heupingr bas @o Fanghtiddnal slot which opens on

its upper surface and extends down to the bottom of the
connector in order to accommodate an associated plug
connector. Each terminal includes a contact portion, or
stem, lying on the inside walls of the housing slot. The

10 terminals also include engagement ends integrally connected
to the contact portions which are embedded in the walls of
the housing, thereby anchoring each terminal to the insert-
molded connector housing.

In another embodiment, the present invention

15 provides an electrical connector having a longitudinal
connector slot and a plurality of conductive terminals
arranged therein in two parallel rows at a predetermined
pitch. The terminals include elongated body portions and
solder tail portions disposed at opposite ends of the

20 terminal body portions and extending generally transverse
to the body portions. A housing is molded around the
terminal engagement end portions in such a manner that
individual retention ribs or members are formed between
adjacent terminal engagement ends. The engagement ends of

25 the terminals include extending projections which engage
the retention ribs of the housing in manner which anchors
the terminal contact portions in place within the connector
slot against the inner surfaces of the connector housing
slot.

30 This structure of the present invention offers an
advantage over the prior art in that it substantially
prevents the terminal contact portions from separating, or
peeling away, from the inside wall of the housing connector
under the influence of oblique force applied to the

35 connector terminals during connection.

In order to form the anchoring feature at the
terminal engagement ends, the contact portions include bent
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connector. 35 One such insert-nol ded connector is shown in

Japanese Laid-open Utility Mdel Application No. 3-64486.
2 The housi ng of this connector has a | ongitudinal s| ot THSi ;E;ggg‘“mN

96-~036 SG

end portions which extend parallel to the top surface of
the connector housing. One of the bent ends defines a
solder tail portion, while the other bent end is laid and
embedded within the sidewalls of the housing either beneath
5 the 1level of the upper surface of the connector or
generally flush therewith.
These and other objects, features and advantages
of the present invention will be clearly-understood through
a consideration of the following detailed description.
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extends down to its bottomin order to accommodate an associ ated pl ug
connector. All of the termnals of the connector are arranged with

their contact surfaces exposed 5 al ong the internal malls”ﬁy ] Yeh—R-
t he | ongi tudinal sl ot of the housing nol dg-o58hege t=rn1n§§%%%%%§§ﬁEN

be fixed reliably in the connector slot and are therefere y

def ornmed, or pebéfdeseyipficommdhehentDeawdngsal | surfaces of the

housi ng sl ot when a for ' Led t agt em of
]ﬁg h\%ﬂ@gﬁkég OPQ}{Q%MO \},\%‘0 Fﬁigg}:%ﬂ &8f 't .

the termnal, such as t occur ug conne or is
slightly m saaegmebleilurdeayrlptlon.nse'netfuemncat owihd fbﬁalma@@nrﬂ&t dthe

The present 'Qﬂ@%@ﬁé’&' dx%»{h{g%cmgﬂeqna&lke ref%&ﬁ ﬁ:wefaa{ti # Whi ch

a portlon of each term na secur el connect or
housi ng 5whi chli%®ipRrts,and wherein:

FIG. 1 is a sectional view of one embodiment of
an electric connector constructed in accordance with the
principles of the present invention taken generally along
line 1-1 of FIG. 3;

10 FIG. 2 1is a perspective view of a conductive
terminal used in the connector of FIG. 1;

FIG. 2A is a fragmented perspective view of an
alternate tip of the conductive terminal used in the
connector of FIG. 1;

15 FIG. 3 is a perspective view of the connector of
FIG. 1, with a portion of the connector housing removed for
clarity;

FIG. 4 is a plan view of a second embodiment

connector constructed in accordance with the principles of

20 the present invention;

FIG. 5 is an elevational view of the connector of
FIG. 4;

FIG. 6 is an end view of the connector of FIG. 6;

FIG. 7 is a sectional view of the connector of

25 FIG.. 4 taken generally along line 7-7 thereof;

FIG. 8 is a sectional view of the connector of
FIG. 4 taken generally along line 8-8 thereof;

FIG. 9 is an enlarged plan view of a portion of
the connector of FIG. 4;

30 FIG. 10 is a plan view of a carrier strip of
terminals used in the connector of FIG. 4;

FIG. 11 is a side view of terminal carrier strip
of FIG. 10 prior to the fixing of the terminals into the
housing mold; and

35 FIG. 12 shows the tip end of one of the terminals
of FIGS. 10 & 11.
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principles of the present invention is illustrated
generally at 100. The connector 100 is seen to include an
elongated housing 1 and a longitudinal connector slot 4
-extending for a predetermined length between two sidewalls
102, 104 of the housing 1. This slot 4 opens upwardly at
3 and extends down to 1its bottom or floor 1b of the
connector housing 1 to define the depth of the slot 4. As
is known in the art, this slot 4 accommodates an associated
multi-contact plug connector (not shown) which interengages
with the housing 1 and terminals 2 therein to form a
connection between two printed circuit boards.

It will be understood that the female connector
housing 2 illustrated is merely exemplary of the connector
environment in which the terminals of the present invention
may be used. Other connector structures may utilize the
present invention with equal results and benefits.

The plug connector which is received within the
slot 4 of the female connector housing 1 has a series of
terminals arranged on its plug in a predetermined spacing
or pitch. This pitch is indicated at P in FIG. 3 and
represents the spacing between the centerlines of adjacent
terminals. The same pitch is maintained on the two
connector components in order to ensure reliable electrical
contact occurring at the contact portions of the terminals.
The female connector 100 and plug connector are often
joined together forcefully. It has been noted that when
one or both of the male and female connector components are
slightly misaligned either longitudinally or laterally with
respect to each other or the circuit board, oblique forces
are exerted on the terminal contact portions. These forces
may cause the contact portions of the terminals to separate
or peel away from the inner surfaces of the connector
housing slot 4. The present invention is directed to a
connector structure which overcomes this problem.
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i ncl ude nmeans for engaging the sidewalls of the connector 30 slot, the

engagenent neans including one or nore engagenent tab ' _
i nsert nolded into the connector housing. The engage REIS; SEET HAS BEEN
retaining the ternminals and their associ atgdy rti BRPLACED ace

wi thin the housing sl ot to thereby reduce thegF éellhood of
deformation of the 35 gqpd %rdﬁn@%lt%roﬁyrfdﬂguéiuﬁh'&ﬁu'&@sl RO Yhtdn fEPidyer
connect or. To, attain these gbjects, the present |nvent|on

provides in a?*??§ﬁ1?ﬁ&ﬁﬁhQRQQPCQ%YeeF@€FFPEAF gohiged otn "tne housing 1
along the slot 4. As illustrated in FIG. 2, each terminal

2 of the connector 100 can be seen to include a terminal

5 body 101 with a contact portion 6 thereon, a engagement end
portion 7 integrally connected to the terminal body 101 and
a solder tail portion 5 integrally connected to the bottom
of the terminal body 101. The engagement end and solder
tail portions 7, 5 are formed by bending the opposite ends

10 of the terminal body 101 in the same direction to define a
general U-shape to the terminal 2.

Returning to FIG. 1, the terminals 2 are secured
within the connector 100 during the course of insert-
molding the connector housing 1 around the terminals 2. In

15 this process, the terminals 2 are arranged within a mold
{not shown) and held in place in their desired end order.
Specifically, the terminals 2 are arranged at regular
intervals (for instance, at small pitches on the order of
from 0.635 mm to 0.5 mm) in two parallel rows along the

20 housing sidewalls 102, 104 which define the slot 4. The
contact portions 6 of the terminal bodies 101 of the
terminals 2 are aligned in these two rows with their
engagement ends 7 and solder tail portion 5 extending
outwardly in the opposite directions. The terminals 2 are

25 positioned in the mold at a predetermined height so that
their engagement end portions 5 are buried in the
insulative plastic injected into the mold.

As shown in FIG. 2, each engagement end portion
7 has a pointed or arrowhead-like endtip 105 having two

30 projecting catches, or projections 8, on opposite diverging
edges 105’ of the engagement end portions 7. These
projections serve to provide surfaces 106, 107 to anchor
the terminals 2 to the sidewalls 102, 104 of the connector
100. Each terminal 2 has its contact portion 6 adjacent

35 the respective opposing, interior surfaces 108, 109 of the
connector sidewalls 102, 104 of the slot 4 of the housing
1. The terminals 2 are arranged in a predetermined, desired

7
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3 having a plurality of conductive termnals fixed in a
hou5|ng nol ded thereover. The termnals are arranged at regular

intervals and partially enbedded within the i nsul ativ I §ﬁEEN

i n nmol di ng the connector. The 5 connect or g §oysE Nge has aT%gﬁaggﬂggég

sl ot whi ch opens on Its upper surface and ext ends dowk—to—t .
of the oX P @i pilten0r der to accommodate an associ ated plug

connector. Each ternlnal i ncludes a contact portion, or . sten1 | yi ng
on the inside walls of DWdNousthy) shetdinge process, the tips

engagement end portions 7 are forced into 1like-shaped
recesses in a mold cavity and retained there by applying a
5 force to contact portions 6. Upon inserting plastic into
the mold cavity around terminals 2, plastic is positioned
along the side edges 110 of the.terminals. The edges 106,
107 of projections 8 engage the plastic'to securely retain
the terminals within the sidewalls 102, 104 of the molded
10 housing below the upper surface la thereof. Such molding
process is more specifically described in European Patent
Publication No. EP 693802, published January 24, 1996,
assigned to the assignee of the present invention and

incorporated herein by reference.

15 The configuration of the engagement end portions
7'effective1y anchors the terminals in place within the
connector slot 4. This anchoring improves the reliability
of the connector, especially in small pitch connectors
wherein the pitch is on the order of from 0.635 mm to 0.5

20 mm, because it substantially prevents the contact portions
6 of the terminals 2 from deforming or separating away from
the sidewalls 102, 104 of the connector slot into or
towards the center of the slot in instances where the
opposing plug connector is inserted into the longitudinal

25 slot obliquely, thereby applying an oblique force to the
contact portions 6 of the terminals 2.

FIGS. 4 to 12, illustrate a second embodiment of
an electrical connector 200 constructed in accordance with
the principles of +the present invention similar in

30 structure to the connector 100 of the first embodiment. In
this second embodiment, certain 1like structural elements
are identified with a reference numeral having a prime,
i.e., 17.

As illustrated in FIGS. 4 & 5, the connector 200

35 includes an elongated housing 1/ having a longitudinal plug
connector slot 4’ disposed therein between two opposing
sidewalls 202, 204. The connector 200 has a plurality of

8
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10 term nals al so i nclude engagenent ends integrally connected to.

the contact portions which are enbedded in the walls of THIS BEEN
thereby anchoring each termnal to the insert- nol defl conq&gﬁ&ﬁED
housi ng. I n anot her enbodinent,gé{Fgén§§me rventor—+b
provides an el ectrical connector having a |ongitudinal connector sl ot
and a plural idohflceqQRILEthYRatET S "B fanged wAHANGEE WIRReUR iR tvo
parallel rows at a p ?ch

predeterm ne | . The term nal s jincl d%
el ongat ed bo®praddElonLRARFING rows)| erEeRAINT pEPY| dhe &%@bdogt BSposite
ends of the 2ot §erninak bpriuderdtieds iaNdFEGS endi ngngene-ald y eashsver se

(o Lhe 2o ALOSNS 2 £ Bohed 4 Sefal 05 By wna R o,
ri bs ors nenbgiertdion RoByeanbetgwpement end portion 7/ and a solder tail
portion 5/. The terminal body portion 208 also includes a
contact portion 6/ which extends therealong between the
respective engagement end 7/ and solder tail portions 5’.
The solder tail 5’ and engagement end portions 7/
10 are bent outwardly from the terminal body portions 208 and
extend..generally transversely to the axis of the body
portion 208 which is also coterminous to the axis of the
‘contact portion 6’. The terminals 2’ (as well as the
terminals 2) present a general U-shape configuration when
15 viewed from the side. (FIG. 7.)

The endtips 212 have angled leading edges 212a as
described above with respect to the first embodiment.
However, the tip is also tapered downward at 212b to
provide a lead-in surface for mating with a complementary

20 connector. The endtips further have a pair of catches or
projections 8’ extending outwardly on their opposite sides.
These projections 8’ are positioned in the connector
housing mold (not shown) as described with respect to the
first embodiment and so that they are located at slightly
25 below or at the level of the upper surface level la’ of the
housing 1’ and are embedded within the housing sidewalls
202, 204. As such, plastic intervening retention posts 214
molded integrally with the sidewalls 202, 204 extend
between the terminal endtips 212. Such retention posts 214
30 engage projections 8’ to thereby anchor the contact
portions 6/ of the terminals 2’ in place within the
connector housing slot 4’ and against the inner surfaces

203, 205 of the sidewalls 202, 204.
The endtips 212 may be considered as embedded in
35 recesses formed along the upper surfaces l1a’ of the
connector housing sidewalls 202, 204. This anchoring

substantially prevents the contact portions 6’ from being

_—
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adj acent term nal engagement ends. The engagenent ends of 25 t he

termnals include extendi ng proj ections which engage the retention
ribs of the housing in manner which anchors t he ter m{nglis GABERHEAS BEEN
portions in place within the connector slqd-pgpiget fthe i nREALACED
surfaces of the connector housing slot. 30 ThT S
structure of db%rgtéﬁs%&l ﬂéé\i%'aua%yOffszﬁrﬁ @ inner aE\YPrdege DYB| £bB prior
art in that it substanti Qﬁ@Fern1na ontact L& ons
fr om separ at B4§, terany °b1b e fer 3?“9 Y geugs VI18FeF§g ﬁou3|ng
connect or the pIdgrcémeedtdat Ltﬂimquk‘lyolihltquthéosb@t apmifi &€het boukéngs
connector terninals during connection. In order to formthe
anchori ng fe&tﬂre at the term nal engagenent ends, the contact

portios include bent The terminals 2, 2’ are preferably formed by a
stamping and forming process, with the terminal body
portions 208 being stamped from a metal carrier strip 220
(FIG. 10) and then formed to define the ‘general U-shape at
one end of ‘the carrier strip as shown in FIG. 11.

10 It will be understood that although the preceding
detailed description has utilized board to board connectors
to demonstrate the features and advantages of the present
invention, the present invention may also be suitable for
use with, under certain conditions, edge card connectors

15 and other connectors of small pitch where the terminals
undergo some sort of insertion force during the connection
process.

It shall also be noted that the first and second
embodiments described above - illustrate the terminal

20 engagement ends having catches or projections on opposite
sides thereof, but that such catches or préjections may be
formed on upper and lower surfaces of the terminal
engagement end portions. In the alternative, recesses 120
(FIG. 2A) may be formed in place of such catches or

25 projections. If such recesses are used rather than
projections, upon insert molding the housing, the plastic
material will fill such recesses in order to retain the
tips of the terminals in place.

It will be appreciated that the embodiments of

30 the present invention discussed herein are merely
iilustrative of a few applications of the principles of the
invention. Numerous modifications may be made by those
skilled in the art without departing from the true spirit

and scope of the invention.
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4 end portions which extend parallel
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CLAIMS:

1. In an electrical connector (100) having an
insert-molded housing and a plurality of terminals therein,
said connector comprising:

an elongated insulative housing (1, 1’),

a plurality of conductive terminals (2, 2')
arranged along said housing, each of said terminals (2, 2')
including an elongated terminal body ' (101, 208) which
includes a contact portion (6, 206), a solder tail portion
(5, 5’) and an end portion (7, 7’), the solder tail and end
poftions being disposed at opposite ends of said terminal
body such that said contact portion lies therebetween, said
end portion including a mold engagement portion (105, 212)
for abutting against a portion of a mold during molding of
said housing in order to accurately locate said end portion
and a housing engagement portion adjacent said mold
engagement portion, .

said housing engagement portion and said housing
having complementary interengaging means for embeddingly
securing said housing engaging portion within said housing
to thereby retain said terminal contact portion in place
relative to said housing, said complementary interengaging
means including a surface interruption (8, 8’) along at
least one surface of said terminal and a complementary
shaped portion (102, 104, 214) of said housing engaging

said surface interruption.

2. The connector as defined in claim 1, wherein
said surface interruption comprises at least one projection
formed on said housing engagement portion (5) extending
outwardly therefrom.

3. The connector as defined in claim 2, wherein
said projection extends from an edge of said terminals
towards an adjacent terminal of said connector. '
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said mold engagement portion includes a surface tapered
away from a tip of said terminal.

5. The connector as defined in claim 4, wherein
said mold engagement portion includes a pair of surfaces
(1057, 212a), each being tapered away from a tip of said
terminal. ’

6. The connector as defined in claim 5, wherein
end portion is arrowhead shaped.

7. The connector as defined in claim 1, wherein
said terminal is generally U-shaped.

8. The connector as defined in claim 1, wherein
said housing includes a pair of generally parallel
sidewalls (102, 104, 202, 204) and a slot (4, 4')
therebetween, a row of terminals being positioned along
each said sidewall with said contact portions of said
terminals lying substantially adjacent against interior
wall surfaces (108, 109, 203, 205) of said respective
sidewalls.

9. The connector as defined in claim 8, wherein
each of said housing sidewalls have distinct upper surfaces
(la, 1la’) and each of said terminal end portions is
embedded in said sidewalls so as not to project
substantially above said upper surfaces thereof.

10. The connector as defined in claim 8, wherein
each said housing sidewalls has a distinct upper surfaces
(l1a, la’) and said housing engagement portion includes at
least one projection extending transverse to an axis of
said terminal body (101), each of said projections being
embedded in said sidewalls (102,104) beneath said upper
surfaces thereof.

T
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Bri ef Description of the Draw ngs In the course of the
follo ﬁﬁi ﬂ= bt t he det ai |l ed description, referenee—wdl_he
made mmmmﬂ Ilﬂ l?lt hed drawi ngs wherein |like reference nOHeT EFTHAS BEEN
identify 5° “li'ke®patts and wherein: 96-055 o G 4—is R#ﬁ?ibnal
view of one embodi ment of an electric connector constructed in
accordance with the 11 p’fh@“é&ﬂr%%t@r EQedefﬁé&tm B3 8n &ﬁ&?@ln
general ly al on FIG IS a

FI G
per specti ve §P8R/ §pig BBHG&E% §édewa11 {%9%1?1%‘1‘) JR_3%¥ R PHEeEoﬁHEE?‘B? of
FIG 1, (1a’) and said ﬁou%&nlgseﬁgﬁdjéﬂéﬁﬂt;ﬁﬁktpﬁfrs AeaRi)vésverbeddedn

E:E?rgate tIQnOfSLQS ng gfﬁéve I§g§2fls ge eraﬂl&heflush w?@ﬂecégidOf

5 sidewall upper surfaces.

12. The connector as defined in claim 1, wherein
said surface interruption comprises at' least one recess
formed on said housing engagement portion.

10

13. A method of manufacturing an electrical
connector:having a plurality of terminals arranged in a
predetermined pitch along the length of the connector, said
method comprising the steps of:

15 providing a plurality of terminals mounted to a
carrier strip, each of the terminals (2) having an
elongated terminal body (101, 208) which includes a contact
portion (6, 206), a solder tail portion (5, 5’) and an end
portion (7, 7’), the solder tail and end portions being

20 disposed at opposite ends of said terminal body such that
said contact portion lies therebetween, said end portion
including a mold engagement portion (105, 212) for abutting
against a portion of a mold during molding of said housing
in order to accurately 1locate said end portion and a

25 housing engagement portion adjacent said mold engagement
portion, said housing engagement portion including a
surface interruption (8, 8’) along at least one surface of

it 4B RO O TR = Faaer Rt 4B

said terminal;
positioning said plurality of terminals within a
30 mold having a cavity formed therein, said mold engagement
portion abutting against a portion of a mold in order to
accurately locate said end portion;
injecting plastic within said mold about said
terminals to form a connector assembly, said connector
35 assembly including a complementary shaped portion of said
housing engaging said surface interruption for embeddingly
securing said housing engaging portion within said housing
to thereby retain said terminal contact portion in place

13 This Sheet Has Been Replaced
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15 FIG 3 is a perspective view of the connector of FI G

1, with a portion of the connector housing renmpved for clarity;

FIG 4 is a plan view of a second enbodi ment connectOrEQARET HAL BEEN
in accordance with the principles of 20 t he 9‘%{-—%“8(3 nvent | ONREpLACED
FIG 5 is an elevational view of the connector © Fi 4

FIG 6 is an, gRd+YieW8f shb8 rou8eRGor of FIG 6; FIG 7 is
a sectional \1/’:i ew olfy }[A?’:'Ie gonnector. of' 25 FIG 4 taken general I% i\l ong
line 7-7 thereof; removing saiggonnegtor; agsemidyafrémefiadfl pALd
connector of anq FIG 4 taken generally along line 8-8 thereof;

FIG 9 1s an enlarged Qéﬁgv‘{hgwsé’{d acé)rox[itéronstgip from said terminals.

[T
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t he connector of FIG 4; 30 FIG 10 is a plan view of a

carrier strip of termnals used in the connector of FIG 4;

FIG 11 is a side view of termnal carrier strip of FIG_10 prior to

the fixing of the termnals into the housgdos®!| g and [3PHIS SHEET HAS BEEN

FIG 12 shows the tip end of one of the termnals of FIIGS. 1RERM.ACED
ABSTRACT:

10

15

ELECTRICAL CONNECTOR WITH EMBEDDED TERMINALS
An electrical connector (100,200) has a

longitudinal slot (4,4’) and a plurality of terminals
(2,27) fixed within the slot (4,4’) in the connector
housing (1,17). The terminals (2,2’) are arranged at
regular intervals and embedded in the sidewalls
(102;104,202,204) of the housing (1,1’) ‘during the process
of insert-molding the connector (100,200). Each terminal
(2,2’) includes a contact portion (6,6’) which is
positioned vertically in the connector housing slot (4,47)
along the inner walls (108,109,203,205) thereof, an
engagement end (7,7’) which is embedded in the housing
sidewalls (102,104,202,204), and a solder tail (5,5’)
portion which extends out of the connector. The contact
portion (6,6’) is retained in place on the inner walls
(108,109,203,205) of the connector slot (4,4’) by virtue of
the engagement end (7,7’) being embedded in the housing
sidewall (102,104,202,204).
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6 Det ai | ed Description
Referrlng first to FIG 3, one
constructed in accordance with
invention is illustrated 5

of “Preferred Enbodi nents of an

enbodi nent of an
t he
generally at 100.

el ectrical
princi pl es of the present
The connect or

connect or

100 . iLs—seen

to include an el ongat ed hou5|n3 1 and a | ongi t udi PacsHERIGAS BB,
4 extending for a predeternlnd 'Iéngth bet ween twh si dRERLAGED
102, 104 of the housing 1. This ghot 4 opens upmardly at 3 and
ext ends d its ottoﬁtn l'oor I'b of the 10 connector housing 1 to
definethm,of he sfot A. As
4
\ [ ' 05’
102 — B L
Z
2 108 10! ———
/;’u_/ 6
/
7
5
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Is knowmn in the art, this slot 4 accommobdates an associ at ed

mul ti-contact plug connector (not shown) which interengages with the
housing 1 and terminals 2 therein to forma connecti on between two
printed circuit boards. 15 It will be understood that the
femal e connect or housing 2 illustrated is nerely ex foyfnr e
connect or environnment in which {2&)ermnals off {ims SHEET fivehti on
may be used. Other connector structures may utilize tie REP ,

i nvention with equal results and benefits. 20 The pl ug
connector which is received within the slot 4 of the female

connector housing 1 has | es of termnals arranged on its plug
in a predeternvned szé&EEE?j% or pitch. This pitch is indicated at P
in FIG 3 and ™~ re emts the spacing between the centerlines of

adj acent

This Sheet Has Been Replaced
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25 | term nals. The same pitch is maintained on the two

eonnector conponents in order to ensure reliable electrical cont act
occurring at the contact portions of the term nals. The femal e
connector 100 and plug connector are often j oi ned toget her
forcefully. 1t has been noted that when 30 one or both of the male and
femal e connector conponents are Zyghtly m sali gt

longitudinally or laterally with (3;1r e)spect to each %Eiﬁgagééfh%gligﬁqrcw t
board, oblique forces are exerted on the term nd OftiORiS .
These forces may cause the contact portions of the termnals to
separate 35 or peel away fromthe inner surfaces of the connector

housing slot 4. The present invention is directed to a connect or
structure which overcones this problem

)
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The gonnector 100 further inludes a plurality of electrically

conductive termnals 2 fixed in the housing 1 along the slot 4. As
illustrated in FIG 2, each term nal 2 of the connector 100 can be
seen to include a termnal 5 body 101 with a contact portion 6 thereon,

a engagenent end

(4-7)

THIS SHEET HAS BEEN
REPLACED

1

la’

200

1 o o o i e e ] e ) e ] s o e o o e

g bl b i e o
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portion 7 integrally connected to the term nal body 101 and a sol der

tail portion 5 integrally connected to the bottom of the term nal
body 101. The engagenent end and sol der tail portions 7, 5 are forned
by bendi ng Si ends 10 of the ée?ginal body 101 in the sane
direction t A .azﬁ gener al @ shaﬁ - the term nal 2.

Returning to FIG 1, the teym na secur ed ithin the connector
100 during the course of ids [ m)_g.'kwthe conn%dcms SHBHT HA§ BEEN
around the termnals 2. Ig/igrfj this proteSs, the termjnal s RERUACERr r angpd
within a nold @2 ~shoiwn)_Amt—twetd i place in théir desired end

or der. Specifically, theterpi als 2 are arranged at regul ar
intervals (for instance, at small prX€hes on the order of from 0. 635

mmto 0.5 M) in tw parallel rows along the

204— 03 —!
e 80B - 202
205 }
/ 77 5
This Sheet Has Been Replaced
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20 housi ng sidewal | s 102, 104 which define the slot 4. The

contact portions 6 of the termnal bodies 101 of the termnals 2 are
aligned in these two rows with their engagenent ends 7 and sol der
tail porqyt ext@ndi ng out war d{§-7h t he opposi t g—di+eetionrs—Ihe
terninaJ]FE[‘E;.Z positioned in the nold at a predef it AHEEThEAYBEEN

t hat t heir engagenpgt' end.portions 5 are buried i h-the REPLACE

insul ative plastic injeBtdd int sﬁe nol d. As shown in FIG

2, each engagenent end ryion
endtip 105 having two 30 '

7 has a pointed or arrowhead-Iike
ct/Ang catches, or projections 8, on
' end portions 7.

$ﬁposite diverg!ngF::EE g L end \
thgsteerrri na@z%s- # 184St , l’/berto anchor

‘ AN L4 %6

5 . T
(€ —_—
l
//\Av |
ZI} 30 41

FIG. 11
mg - 20.6-1
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100. _Each termnal 2 has its contact portion 6 adjacent 35 t he

respective opposing, interior surfaces 108, 109 of the
sidewal I s 102, 104 of the slot 4 of the housing
are arranged in a predeterm ned, desired

T OFGM2ZT e

6
é‘l 2
2i2q
;7
8
This Sheet Has Been Replaced
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REPLACEMENT SHEET,

Durlng the nol oﬂ!bﬁé”*”apﬁoeybss the tips of € 2E§ WENT SHE
portions 7 are fo‘ggg into |Iike-shaped recesse<Rg Hu r“av. ’E and
rétained there by applying a 5 force to contact pqrtji ons 6.
inserting plastic into the mold cdvity around term&QI&EQWI ast c

I s positioned al ong the side edges 110 of the tlerjm nals. The eflges
106, 107 of projections 8 en C Ic td securely retain
the termnals within the sidewalls 102, 104 of the nolided. 10 housing
bel ow t he upper surface |la thereof Such_mol di n ‘ ﬁ § IS nore
specifically descri beBRERLE QNNECTOR WITH S0B EREMERE2 EP 693802,
published January 24, 1996, aSS|gned to the assignee of the present
i nventi on and herein by reference. 15 The

COI’IfIgUI’%’[IOI’] 5 HEOURGAE e S6TET ons

The present invention generally relates to
electrical connectors and more particularly, to an
electrical connector having a plurality of conductive
terminals fixed within its molded housing in a manner to

10 decrease the possibility of deformation of the terminals
under connection forces.

Electrical connectors are well known in the art
and are used in a variety of applications. Such connectors
are commonly used to provide a connection between two

15 opposing circuit boards. This type of connectors is
referred to in the art as board to board connectors and
typically include opposing interengaging male and female
connector components, each of which has a housing with a
plurality of conductive terminals arranged therein. The

20 female connector component may typically include a slot

. which receives the male connector component in a connective
relationship. A plurality of conductive terminals are
arranged within this slot in a longitudinal spacing, known
as the "pitch" of the connector.

25 Inasmuch as electronic devices are constantly
being reduced in size, smaller connectors are desirable.
In order to achieve this desired size reduction, the pitch
of connectors is being reduced to distances of between
0.635 mm to 0.5 mm. These small pitch connectors are often

30 made by an insert molding process wherein the terminals are
inserted into a mold, held in a predetermined order within
the mold and a housing is molded around the terminals from
an insulative material such as plastic in order to form the
connector.

35 One such insert-molded connector is shown in

' Japanese Laid-open Utility Model Application No. 3-64486.



7 effectively anchors the termnals in place within the connect or
slot 4. This anchoring inproves the reliability of the connector,
especially in small pitch connectors wherein the pitch is on the
order of from0.635 mMmto 0.5 20 mm Because it substantially prevents
t he contact portions 6 of the termnals 2 from deform ng or
separat i ng awafher bausing of tthissicganertoribas a dengituddnednmdotovhicht

into or eh@eRadS ddim ceat qrtsofbwemﬁl qfn I&dé&steacea%eﬁ?ﬂo%a%e an
opposi ng plug connegtor .is_inserted into the gltu inal 25 sl ot

obl i quel'y, theP§§9°&BBP9|E@ugnQﬂﬂHQ$§9qﬁwck4}o° h&he termdnads:iofokke ons
6 of the tern gahfedtor are arranged witilS%hed rt @oih%actl EUgEaske expesaad

enbodi ne of electri nector 20Q con cted accor ce
eropdimen Of atopg BeclSERERRE vt R ar R ing BRe! 1 Phg pydi AET 518
of the housing mold. These term:.nals cannot be fixed

reliably in the connector slot and are therefore may be
deformed, or peeled away, from the internal wall surfaces
of the housing slot when a force is applied obliquely to
10 the contact stem of the terminal, such as that which can
occur when the plug connector is slightly misaligned during
insertion into the female connector.
The present invention is directed to an
electrical connector in which a portion of each terminal is
15 securely embedded in the connector housing which avoids the
disadvantages of the prior art as set forth above.

Summa f the Invention
Accordingly, it is a general object of the
20 present invention to provxde an 1nsert-molded type of
electric connector hav1ng iﬁd‘termihéls flrmly anchored to
its molded housing whereln the termlnals are free of any
deformation or peeling-off whlch otherw1ée would be caused
if the terminal is subjedted to an appllcatlon of force in
25 an oblique direction relﬁﬁive-~to-mthehwtérminal contact
portions.

Another object of the present invention is to
provide an improved connector in which the terminals
include means for engaging the sidewalls of the connector

30 slot, the engagement means including one or more engagement
tabs which are insert molded into the connector housing.
The engagement tabs retaining the terminals and their
associated contact portion in place within the housing slot
to thereby reduce the likelihood of deformation of the
35 terminals occurring during mating with another connector.

To attain these objects, the present invention

provides in a first embodiment, an electrical connector



-
=

30 structure to the connector 100 of the first enbodi nent. I n

this second enbodi nent, certain |ike structural elenents are
identified with a reference nuneral having a prine, i.e., 1'.
As illustrated in FIGS. 4 & 5, the connedtor 200 35 i ncl udes an
el ongated housing 1' having a |ongitudinal pl ug connector slot 4

di sposed t her ehaViRg waerblupabiipsiofig conductiiveewhersinaks fixed The a
connector 200 RégsEnd! H6PabdYtREreover. The terminals are arranged at

1o

15 .

20

25

30 .

35

regular intervals and partially embedded within the
insulative plastic used in molding the connector. The
connector housing has a longitudinal slot which opens on
its upper surface and extends down to the bottom of the
connector in order to accommodate an associated plug
connector. Each terminal includes a contact portion, or
stem, lying on the inside walls of the housing slot. The
terminals also include engagement ends integrally connected
to the contact portions which are embedded in the walls of
the housing, thereby anchoring each terminal to the insert-
molded connector housing.

In another embodiment, the present invention
provides an electrical connector having a longitudinal
connector slot and a plurality of conductive terminals
arranged therein in two parallel rows at a predetermined
pitch. The terminals include elongated body portions and
solder tail portlons dlsposed at opposite ends of the
terminal body portlons and - extendlng generally transverse
to the body portlor;s. A housihg is molded around the
terminal engagement ' ehd port;.ons in such a manner that
individual retention rJ.bs or members are formed between
adjacent terminal engagement ends. The engagement ends of
the terminals include extending projections which engage
the retention ribs of the housing in manner which anchors
the terminal contact portions in place within the connector
slot against the inner surfaces of the connector housing
slot.

This structure of the present invention offers an
advantage over the prior art in that it substantially
prevents the terminal contact portions from separating, or
peeling away, from the inside wall of the housing connector
under the influence of oblique force applied to the
connector terminals during connection.

In order to form the anchoring feature at the
terminal engagement ends, the contact portions include bent



conductive termnals 2' arranged wthin the slot 4' in two parallel,

opposi ng rows extending for the length of the slot 4'. As

i Flustrated in FIGS. 7 and 10-12, each termnal 2' is formed froma
metal strip 220 and has a body 5 port#on 208, an engagenent end portion
7' and a solder tail portion 5. The term nal body portion 208 al so

i ncl udes a end cparhiéenpowhich extenficparailindstohdheatory syaiacen athe
respective engegemeBhneBlof HUUEitg.derohé! bePAHd Obén®’ ends defines a
The solder tail 5 and engagerrpnt en&’#)rtlons 7 10 are .benlt i%thaédly
from the terni RAFA8BAYALbPPBREOBOVHE the other bent end is laid an
embedded within the sidewalls of the housing either beneath
5" the 1level of the upper surface of the connector or
generally flush therewith. .
These and other objects, features and advantages
of the present invention will be clearly understood through

a consideration of the following detailed description.

REPLACEMENT SHEET
30 DFC 1996




extend generally transversely to the axis of the body

8
which is also coterm nous to the axis of the c
The termnals 2° (as well as the termnals 2)

U-shape configuration when 15 vi ewed fSromthe side.
The endtips 212 have angled Ieadlng edges 212a as
W th respect t @riled DS

e

,[the tip is also

tapered downward at lebﬂmothe couﬁé)‘ﬂfd%hé fSﬁﬂodlfhcr eW th
a conplenentary 20 connector. The endtips further ve a pa|

cat ches or eﬁi@%e@ctﬂ6ﬁ§r8ptéﬁﬂendi?£F¥ERQQu(ﬂiﬂjonhﬁhePPdepﬁgltEhe

si des. Thtdied achvengsSwnér&iwopild Ghibridhdd umeradet Qdentify
housi ng mol d (nat shown as de cribed with respect to the first

embodi mem®  and S'0°% PRT geFSt’:ﬁt ed at slightly

FIG. 1 is a sectional view of one embodiment of
an electric connector constructed in accordance with the
principles of the present invention taken generally along
line 1-1 of FIG. 3;

10 FIG. 2 is a perspective view of a conductive
terminal used in the connector of FIG. 1;

FIG. 2A is a fragmented perspective view of an
alternate tip of the conductive terminal used ‘in the
connector of FIG. 1;

15 FIG. 3 is a perspective view of the connector of
FIG. 1, with a portion of the connector housing removed for
clarity;

FIG. 4 is a plan view of a second embodiment

connector constructed in accordance with the principles of

20 the present invention;

FIG. 5 is an elevational view of the connector of

FIG. 4;
FIG. 6 is an end view of the connector of FIG. 6;
FIG. 7 is a sectional view of the connector of
25 FIG.. 4 taken generally along line 7-7 thereof;

FIG. 8 is a sectional view of the connector of
FIG. 4 taken generally along line 8-8 thereof;

FIG. 9 is an enlarged plan view of a portion of
the connector of FIG. 4;

30 ' FIG. 10 is a plan view of a carrier strip of
terminals used in the connector of FIG. 4;

FIG. 11 is a side view of terminal carrier strip
of FIG. 10 prior to the fixing of the terminals into the
housing mold; and

35 FIG. 12 shows the tip end of one of the terminals
of FIGS. 10 & 11.
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25 bel ow or at the | evel of the upper surface level la'" o

housing 1' and are enbedded within the housing sidewalls 202, 204. As
such, plastic intervening retention posts 214 nol ded n eéKBDEQ'WW&h
the sidewalls 202, 204 extend bét ween the terminal pngdtips 212.

Such retention posts 214 30 » engage prOJectlons 8' to I hereby anchor
the contact DRetailed;Desgriptig : mbod thin the

connect or housing sl ot 4Reﬂé§ri‘ﬁ@' potet Neo | FIRES §Ur$ﬁéeénbod1mer&.03bf2é)§ of
the sidewalls 2 endt j be QonS|dered

as enbedded |neg§btr1FEEe§§é’§‘ecF8Fn&P“£tﬁh’§tPﬁe ’t}gpéF°°§ﬂ?¥% e¥ith, they
t he connprincipdasi ngfsi dheal Ipreddit 2Ghventions aixxhoiingstrated

substant%ally BES&QQ&ithE fﬁ%qéu¥héuﬁgﬂﬂﬁgiég 1BB°€EbS£QH to include an
elongated housing 1 and a longitudinal connector slot 4

extending for a predetermined length between two sidewalls

102, 104 of the housing 1. This slot 4 opens upwardly at

3 and extends down to its bottom or floor 1b of the

10 connector housing 1 to define the depth of the slot 4. As

is known in the art, this slot 4 accommodates an associated
multi-contact plug connector (not shown) which interengages

with the housing 1 and terminals 2 therein to form a

. connection between two printed circuit boards.

15 It will be understood that the female connector
housing 2 illustrated is merely exemplary of the connector
environment in which the terminals of the present invention
may be used. Other connector structures may utilize the
present invention with equal results and benefits.

20 The plug connector which is received within the
slot 4 of the female connector housing 1 has a series of
terminals arranged on its plug in a predetermined spacing
or pitch. This pitch is indicated at P in FIG. 3 and
represents the spacing between the centerlines of adjacent

25 terminals. The same pitch is maintained on the two
connector components in order to ensure reliable electrical
contact occurring at the contact portions of the terminals.
The female connector 100 and plug connector are often
joined together forcefully. It has been noted that when

30 one or both of the male and female connector components are
slightly misaligned either longitudinally or laterally with
respect to each other or the circuit board, oblique forces
are exerted on the terminal contact portions. These forces
may cause the contact'portions of the terminals to separate

35 or peel away from the inner surfaces of the connector
housing slot 4. The present invention is directed to a
connector structure which overcomes this problem.




| REPLACEMENT SHEET]

10 deformed or peel ed-away fromthe innef purfaces 20371205

due to any oblique force, such as that caused b n t he pl ug
connector obliquely into the slot 4 of the houslnj gﬂjbte%p?b g

The terminals 2, 2' are preferably forned by a

The connector 100 further—includes=piur=tity of

electrically conductive terminals 2 fixed in the housing 1
along the slot 4. As illustrated in FIG. 2, each terminal
2 of the connector 100 can be seen to include a terminal

5 body 101 with a contact portion 6 thereon, a engagement end
portion 7 integrally connected to the terminal body 101 and
a solder tail portion 5 integrally connected to the bottom
of the terminal body 101. The engagement end and solder
tail portions 7, 5 are formed by bending the opposite ends

10 of the terminal body 101 in the same direction to define a
general U-shape to the terminal 2.

Returning to FIG. 1, the terminals 2 are secured
within the connector 100 during the course of insert-
molding the connector housing 1 around the terminals 2. 1In

15 this process, the terminals 2 are arranged within a mold
(not shown) and held in place in their desired end order.
Specifically, the terminals 2 are arranged at regular
intervals (for instance, at small pitches on the order of
from 0.635 mm to 0.5 mm) in two parallel rows along the

20 housing sidewalls 102, 104 which define the slot 4. The
contact portions 6 of the terminal bodies 101 of the
terminals 2 are aligned in these two rows with their
engagement ends 7 and solder tail portion 5 extending
outwardly in the opposite directions. The terminals 2 are

25 positioned in the mold at a predetermined height so that
their engagement end portions 5 are buried in the
insulative plastic injected into the mold.

As shown in FIG. 2, each engagement end portion
7 has a pointed or arrowhead-like endtip 105 having two

30 projecting catches, or projections 8, on opposite diverging
edges 105’ of the engagement end portions 7. These
projections serve to provide surfaces 106, 107 to anchor
the terminals 2 to the sidewalls 102, 104 of the connector
100. Each terminal 2 has its contact portion 6 adjacent

35 the respective opposing, interior surfaces 108, 109 of the
connector sidewalls 102, 104 of the slot 4 of the housing
1. The terminals 2 are arranged in a predetermined, desired



stanping and form ng process, with the term nal CEMENIBCSHEETS 208

being stanped froma netal carrier strip 220 (FIG I0) a tthen
formed to define the general U shape at ona:anG(prehgﬁga rifer strip
as shown in FIG 11. 10 It W1l be pnderstood that {alft hough

t he preceding detai | ed description has utifi? oard
connect ors ordey aRAPLtFRte the features andf advant ages of thé present

invention, the present iDwehigontAey aola@ibg S%%&H&,Tgrt?e tc:%ﬁe\g[fo?’s
spder SoTLoln CaRbRRRRE GHICREPLLORE" P Chee? Sias Mt PInERLE
force during thecesseecinom mold cawidyeand retained there by tapdltingils0 be
Inﬂ 5gt ﬁ g?te t [‘ﬁgfﬂ:{:g Fnaﬂg?ﬁ‘egef'dportionse eodi G Sinéléaﬁ.cfﬂéj %asaﬁocveinto

the mold cavity around terminals 2, plastic is positioned

along the side edges 110 of the terminals. The edges 106,

107 of projections 8 engage the plastic to securely retain

the terminals within the sidewalls 102, 104 of the molded

10 housing below the upper surface la thereof. Such molding

process is more specifically described in European Patent
Publication No. EP 693802, published January 24, 1996,
assigned to the assignee of the present invention and
incorporated herein by reference.

15 The configuration of the engagement end portions
7 effectively anchors the terminals in place within the
connector slot 4. This anchoring improves the reliability
of the connector, especially in small pitch connectors
wherein the pitch is on the order of from 0.635 mm to 0.5

20 mm, because it substantially prevents the contact portions
6 of the terminals 2 from deforming or separating away from
the sidewalls 102, 104 of the connector slot into or
towards the center of the slot in instances where the
opposing plug connector is inserted into the longitudinal

25 slot obliquely, thereby applying an oblique force to the
contact portions 6 of the terminals 2.

FIGS. 4 to 12, illustrate a second embodiment of
an electrical connector 200 constructed in accordance with
the principles of the present invention similar in

30 structure to the connector 100 of the first embodiment. 1In
this second embodiment, certain like structural elements
are identified with a reference numeral having a prime,
i.e., 17.

As illustrated in FIGS. 4 & 5, the connector 200

35 includes an elongated housing 1/ having a longitudinal plug
connector slot 4’ disposed therein between two opposing
sidewalls 202, 204. The connector 200 has a plurality of
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20 engagenent ends having catches or projectj

NS on opposité. si des
t hereof, but that such catches or projections bg o pEC 199¢0r [refl on upper
and | ower surfaces of the term nal engag nt enJEport|o1s In the
alternative, recesses 120 (FIG 2AP may of such
catches or 25 proj ections. I f such recessjes are used rat hef than
proj ecti ons, upenduptive herwinals e’ RuraAngsd 7R cEal

will fill suchphegaesags | e[l tfbdé*é&ﬁbﬁ&ﬁh o Eh@slﬁh e deeremdal s
i n place. P dﬁﬂy' b be appreclatéﬁ or he enggginents of 30

the present FA®&nt40on d‘f\§cu’s]s"ék'f' ated ningRIG sﬁer@l yan 10-1R) ,s83SR i ve
of a few appli ¢arm@nalop’tie ﬁm Fron af méh&l stnp lzn\oerahuonas Aluvadyp us

ggg;ﬁ{?ﬁéf?pgng% glppngggp $#tengagement eng por ion ;J] g%igggttail
portion 5/. The terminal body portion 208 also includes a

contact portion 6’ which extends therealong between the

respective engagement end 7/ and solder tail portions 5’.

The solder tail 5/ and engagement end portions 7’

10 are bent outwardly from the terminal body portions 208 and

extend .generally' transversely to the axis of the body

portion 208 which is also coterminous to the axis of the

contact portion 6’. The terminals 2’ (as well as the
terminals 2) present a general U-shape configuration when
15 viewed from the side. (FIG. 7.)

The endtips 212 have angled leading edges 212a as
described above with respect to the first embodiment.
However, the tip is also tapered downward at 212b to
provide a lead-in surface for mating with a complementary

20 connector. The endtips further have a pair of catches or
projections 8’ extending outwardly on their opposite sides.
These projections 8’ are positioned in the connector
housing mold (not shown) as deéescribed with respect to the
first embodiment and so that they are located at slightly
25 below or at the level of the upper surface level 1la’ of the
housing 1/ and are embedded within the housing sidewalls
202, 204. BAs such, plastic intervening retention posts 214
molded integrally with the sidewalls 202, 204 extend
between the terminal endtips 212. Such retention posts 214
30 engage projections 8’ to thereby anchor the contact
portions 6/ of the terminals 2 in place within the
connector housing slot 4’ and against the inner surfaces

203, 205 of the sidewalls 202, 204.
The endtips 212 may be considered as embedded in
35 . recesses formed along the upper surfaces 1la’ of the
connector housing sidewalls 202, 204. This anchoring
substantially prevents the contact portions 6’ from being



and scope of the invention.

CLAI VE:

i nsert-nol ded housing and a plurality of term ngl
connector conpri sing: 10

10

15

20

25

30

\ REPLACEMENT SHEET "
1. In an electrical co1n,c§ﬁipéﬁoﬁébheving an
5 n,

sai d

deformed or peeled-away from the 3, 205
due to any oblidque force, such as that caused by inserting
the plug connector obliquely into the slot 4 of the housing
1s.

The terminals 2, 2’ are preferably formed by a
stamping and forming process, with the terminal body
portions 208 being stamped from a metal carrier strip 220
(FIG. 10) and then formed to define the general U-shape at
one end of the carrier strip as shown in FIG. 11.

It will be understood that although the preceding
detailed description has utilized board to board connectors
to demonstrate the features and advantages of the present
invention, the present invention may also be suitable for
use with, under certain conditions, edge card connectors
and other connectors of small pitch where the terminals
undergo some sort of insertion force during the connection
process.

It shall also be noted that the first and second
embodiments described above - illustrate the terminal
engagement ends having catches or projections on opposite
sides thereof, but that such catches or projections may be
formed on upper and lower surfaces of the terminal
engagement end portions. 1In the alternative, recesses 120
(FIG. 2A) may be formed in place of such catches or
projections. If such recesses are used rather than
projections, upon insert molding the housing, the plastic
material will fill such recesses in order to retain the
tips of the terminals in place.

| It will be appreciated that the embodiments of
the present invention discussed herein are merely
illustrative of a few applications of the principles of the
invention. Numerous modifications may be made by those
skilled in the art without departihq from the true spirit
and scope of the invention.
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a plurality of conductive terminals (2, 27)
arranged along said housing, each of said terminals (2, 2’)
including an elongated terminal body (101, 208) which
includes a contact portion (6, 206), a solder tail portion
(5, 5’) and an end portion (7, 7’), the solder tail and end
poftions being disposed at opposite ends of said terminal
body such that said contact portion lies therebetween, said
end portion including a mold engagement portion (105, 212)
for abutting against a portion of a mold during molding of
said housing in order to accurately locate said end portion
and a housing engagement portion adjacent said mold
engagement portion,

said housing engagement portion and said housing
having complementary interengaging means for embeddingly
securing said housing engaging portion within said housing
to thereby retain said terminal contact portion in place
relative to said housing, said complementary interengaging
means including a surface interruption (8, 8’) along at
least one surface of said terminal and a complementary
shaped portion (102, 104, 214) of said housing engaging
said surface interruption.

2. The connector as defined in claim 1, wherein
said surface interruption comprises at least one projection
formed on said housing engagement portion (5) extending
outwardly therefrom.

3. The connector as defined in claim 2, wherein
said projection extends from an edge of said terminals
towards an adjacent terminal of said connector. '
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5. The connector as defined in claim 4, wherein
said mold engagement portion includes a pair of surfaces
(1057, 212a), each being tapered away from a tip of said
terminal.

6. The connector as defined in claim 5, wherein
end portion is arrawhead shaped.

7. The connector as defined in claim 1, wherein
said terminal is generally U-shaped.

8. The connector as defined in claim 1, wherein
said housing includes a pair of generally parallel
sidewalls (102, 104, 202, 204) and a slot (4, 4')
therebetween, a row of terminals being positioned along
each said sidewall with said contact portions of said
terminals 1lying substantially adjacent against interior
wall surfaces (108, 109, 203, 205) of said respective
sidewalls.

9. The connector as defined in claim 8, wherein
each of said housing sidewalls have distinct upper surfaces
(la, 1la’) and each of said terminal end portions is
embedded in said sidewalls so as not to project
substantially above said upper surfaces thereof.

10. The connector as defined in claim 8, wherein
each said housing sidewalls has a distinct upper surfaces
(1a, la’) and said housing engagement portion includes at
least one projection extending transverse to an axis of
said terminal body (101), each of said projections being
embedded in said sidewalls (102,104) beneath said upper

surfaces thereof.
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3. The connector as defined in claim2, wherei
extends froman edge of said termnals 35 to

of said connector. 3 \\\\R

11. The connector as defined in claim 8, wherein

j gction
t {term nal

each said housing sidewall (202,204) has an upper surface

(1a’) and said housing engagement portion (212) is embedded

in said housing sidewalls generally flush with said
5 sidewall upper surfaces.

12. The connector as defined in claim 1, wherein
said surface interruption comprises at least one recess
formed on said housing engagement portion.

10
13. A method of manufacturing an electrical
connector:having a plurality of terminals arranged in a
predetermined pitch along the length of the connector, said
method comprising the steps of:
15 providing a plurality of terminals mounted to a

carrier strip, each of the terminals (2) having an
elongated terminal body (101, 208) which includes a contact
portion (6, 206), a Egiﬁéiftéiiiﬁbf%iéh (5, 5’) and an end
portion (7, 77), thé solder tail and end portions being
20 disposed at opposite énds of said térhinal body such that
said contact portion lies théfébétﬁeén, said end portion
including a mold engagement portion (165, 212) for abutting
against a portion of a mold during molding of said housing
in order to accurately locate said end portion and a
25 housing engagement portion adjacent said mold engagement
portion, said housing engagement portion including a
surface interruption (8, 8’) along at least one surface of
said terminal;
positioning said plurality of terminals within a
30 mold having a cavity formed therein, said mold engagement
portion abutting against a portion of a mold in order to
accurately locate said end portion;
injecting plastic within said mold about said
terminals to form a connector assembly, said connector
35 assembly including a complementary shaped portion of said
housing engaging said surface interruption for embeddingly
~securing said housing engaging portion within said housing
to thereby retain said terminal contact portion in place

AN O AU



4. The connector as defined in claim1l, wherein said nold

engagenent portion includes a surface tapered away froma tip of

said termnal. 5 5. The connector as defined in claim 4,

wherein said nold engagenent portién includes a pair of surfaces

(105", 212a), each being tapered away froma tip of said term nal

10 redativehdocspidchonsingdefined in claim5, wherein

end portion is arrowheadygh@Réflg said connector assembly from said mold;
and

removing said carrier strip from said terminals.
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7. The connector as defined in claiml1l, wherein sai
generally U shaped. 15 8. The connector as
cltaim 1, wherein sai d housing includes a pair of gen
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' I']ls. .
st dewa Aﬁ electrical connector (100,200) has a

longitudinal slot (4,4’) and a plurality of terminals
(2,2’) fixed within the slot (4,4’) in the connector
housing (1,1’). The terminals (2,2’) are arranged at
regular intervals and embedded in the sidewalls
(102,104,202,204) of the housing (1,1’) during the process
of insert-molding the connector (100,200). Each terminal
(2,2’) includes a contact portion (6,6’) which is
positioned vertically in the connector housing slot (4,4')
along the inner walls (108,109,203,205) thereof, an
engagement end (7,7’) which is embedded in the housing
sidewalls (102,104,202,204), and a solder tail (5,5’)
portion which extends out of the connector. The contact
portion (6,6’) is retained in place on the inner walls
(108,109,203,205) of the connector slot (4,4’) by virtue of
the engagement end (7,7’) being embedded in the housing
sidewall (102,104,202,204).

Fig. 2



25 . 9. The connector as defined in claim8, wherein

each of said housing sidewalls have distinct upper surfaces. = = (la, la")
and each of said termnal end portions is enbedded “*n-said sidewal | s
SO0 as not to project substantially above said uppii I ) tslpﬁlﬁqf
30 10. The connector as defined in clai xmocd i ]

each said housing sidewalls has a distinct upper surfacgs (la, 14" )
and sai d housi ng engagement portion includes at | papt SEhBEGBYecti gn
extendi ng transverse to an axis of 35 said term nal pody (101), each af
sai d projections being enbedded in said sidewal | s|(T0Z, T04) beneat |
sai d upper surfaces thereof.
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13 11. The connector as defined in claim$8, wherein

each said housing sidewal |l (202,204) has an upper surface (la") and
sai d housi ng engagenent portion (212) is enbedded in said housing
sidewal I s generally flush with said 5 si dewal | upper surfaces.
- 2 | Py memsm—— "
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12. The connector as defined in claim1l, wherein
I nterruption conprises at | east one recess
erigagenent portion. 10

sai d surface

formed on sai d housing
13. A method of manufacturing an

el ectrical connector having a plurality of termnals arranged in a

predeterm ned pitch along the Iength of the connector,
conprising -the steps of: 15 provi ding a f
nounted to a carrier strip, each of the terninal
el ongated terninal body (101, 208) which includes a c@
(6, 206), a solder tail portions (5, 5 ) and an end
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pérfion (7, 7"), the solder tail and end portions being

20 di sposed at

opposite ends of said term nal body such that sai d contact portion
| iies therebetween, said end portion including a nold engagenent
portion (105, 212) for abutting agai nst a portion of a nold during
nol di ng of said housing in order tof accurately f: “i G g ﬁE‘
portion and a 25 housi ng engagenent portion adjac i 1
engagenent portion, said housing engagenent porjtijon : lncludlng a
surface interruption (8, 8) along at |east one surfacd o30DEC 19%ai §
term nal ; positioning said plurality |off termnals w{h{n
30 nol d having a cavity forned therein, said nold jengagerent

portion abutting against a portion of a nold in orderf to accurat ely

| ocate said end portion;

FIG. 5



i njecting plastic wthin said nold about said termnals to forma

connector assenbly, said connector 35 assenbly including a
conpl ement ary shaped portion of said housi ng engagi ng sai d surface
interruption for enbeddingly securing said housifg.engagingcportion

within said housing to thereby reta§n said term f@};—gmgman

I n place
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14 . rel ative to said housing; renovi ng sai d connect or assenbly

fromsaid nold; and renmoving said carrier strip fromsaid
term nal s. |
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