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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 

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 

ref erred 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 o.s 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 • ... ~~ 
& •• .. 
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The housing of this connector has a longitudinal slot which 
extends down to its bottom in order to accommodate an 
associated plug connector. All of the terminals of the 
connector are arranged with their contact surfaces exposed 

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 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 

2 
This Sheet Has Been:Rf*ed 

111~ II~ llHf I 



CT? _ . ...,.-----. ----. ·-~ 

96-056 SG 

having a plurality of conductive terminals 
housing molded thereover. The terminals are 

regular intervals and partially embedded 

THIS SHEET HAS BBBN 
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fixed in a 
arranged at 

within the 
insulative plastic used in molding the connector. The 

5 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 

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 surf aces 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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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 level of the upper surf ace 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 • 

. iiii11iif 
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In the course of the following description of the 

detailed description, reference will be made to the 
attached drawings wherein like reference numerals identify 

5 like parts 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. J; 

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. l; 

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

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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Referring first to FIG. 3, one embodiment of an 
electrical connector constructed in accordance with the 
principles of the present invention is illustrated 

5 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 its bottom or floor lb 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 

3 5 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. 

iii1iiUIT 
6 

i 



5 

96-056 SG 

THIS SHEET HAS BEEN 
REPLACED 

The connector 100 further includes a plurality 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 

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 
This Sheet Has Been Replaced 

' 11111~ lllltf 1111: lll 1111 



·-:-·-.--.-. -·--:---.... .. 

order and pitch. 

96-056 SG 
nus SHEET HAS BEEN 

REPLACED 

During the molding process, the tips of 
engagement end portions 7 are forced into like-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 conf iquration 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. In 
this second embodiment, certain like structural elements 
are identified with a reference numeral having a prime, 
i.e., l'. 

As illustrated in FIGS. 4 & s, 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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conductive terminals 2' arranged within the slot 4' in two 

parallel, opposing rows extending for the length of the 

slot 4'. As illustrated in FIGS. 7 and 10-12, each 

terminal 2' is formed from a metal strip 220 and has a body 

5 portion 208, an engagement 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.) 

20 

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 

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 1a' of the 

connector housing sidewalls 202, 204. This anchoring 

substantially prevents the contact portions 6' from being 
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deformed or peeled-away from the inner surfaces 203, 205 

due to any oblique force, such as that caused by inserting 

the plug connector obliquely into the slot 4 of the housing 

1'. 
5 The terminals 2, 2' are preferably formed by a 

10 

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 

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 projections 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 rece.sses 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 

illustrative 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. 

10 
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1. In an electrical connector (100) having an 

insert-molded housing and a plurality of terminals therein, 

said connector comprising: 

5 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 

10 (5, 5') and an end portion (7, 7'), the solder tail and end 

portions 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 

15 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 

20 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 surf ace interruption ( 8, 8 ' ) along at 

least one surface of said termina.1 and a complementary 

25 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 le~st one projection 

3 o farmed 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 

35 towards an adjacent terminal of said connector. 

iiiiiiilr 11 
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4 • The connector as defined in claim 1, wherein 

said mold engagement portion includes a surface tapered 

away from a tip of said terminal. 

5 5. The connector as defined in claim 4, wherein 

10 

15 

said mold engagement portion includes a pair of surf aces 

(105', 212a), each being tapered away from a tip of said 

terminal. 

6. The connector as defined in claim s, 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 

2 o 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. 

25 9. The connector as defined in claim 8, wherein 

30 

each of said housing sidewalls have distinct upper surfaces 

{la, la') 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 a, wherein 

each said housing sidewalls has a distinct upper surfaces 

(la, la') and said housing engagement portion includes at 

least one projection extending transverse to an axis of 

35 said terminal body (101), each of said projections being 

embedded in said sidewalls ( 102, 104) beneath said upper 

surfaces thereof. 
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11. The connector as defined in claim 8, wherein 
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. 

10 

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

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 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 surf ace interruption for embeddingly 

securing said housing engaging portion within said housing 
to thereby retain said terminal contact portion in place 
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relative to said housing; 
removinq said connector assembly from said mold; 

and 
removing said carrier strip from said terminals. 
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