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SPECIFICATfa
Pz

ELECTRICAL TERMINAL
WITH IMPROVED RETEN]

' Field of the Invention

This invention generally relates to the art of
5 electrical connectors and, particularly, to an improved
retention means or system for holding the terminals in the

connector housing..

Backqround of the Invention

A known type of input/output electrical connector

10 - includes a dielectric housing having a front mating face
and a rear face with a terminal-receiving cavity means or
a plurality of terminal-receiving passages extending
between the faces. A plurality of terminals are mounted in
the housing, with forwardly extending mating or contact

15 portions of the terminals provided for mating with the
terminals of a complementary mating connector. The
terminals have rearwardiy extending terminating portions,
such as tail portions projecting from the connector
housing. Most often, the terminals have enlarged body

20 portions between the mating and terminating portions and
which are used to f£ix the terminals within.the passages in
the housing to maintain the terminals in proper spacing and
alignment. The terminals typically are stamped and formed
of conductive sheet metal material.

25 Heretofore, the enlarged body portions of the
terminals have included retention sections. Typically, a
retention section is formed with teeth projecting laterally
outwardly from opposite edges of the terminal to skive into
the sides of a respective terminal-receiving passage in the

30 connector housing. Other types of terminal retention means

| have included raised sections of the terminal centered
generally on the longitudinal axis of the terminal. Often,
the side teeth or the center raised sections have been
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above probl ens &nd satisfying the need for an effective retention system
for holding termnals wthin passages in electrical connector housings.

Summary of the Invention An object, therefore, of the invention is
to provide a new and inproved retention system or neans forgkeqRgnaks
wi thin electrical connector housings. In the exenpl ary enbodi nment

of the inventiphaaéiuetectih gHeveItima mbVEheieSoan thleO RgHintiha | @ik ikody
its respective terminal-receiving passage. '
The present invention is directed to solving the
above problems and satisfying the need for an effective
5 retention system for holding terminals within passages in
electrical connector housings.

Summary of the Invention

An object, therefore, of the invention is to

provide a new and improved retention system or means for
10 terminals within electrical connector housings.

In the exemplary embodiment of the invention, an
electrical terminal includes an elongated planar body
portion defining generally parallel opposite sides and
opposite edges. A contact portion extends forwardly of the

15 body portion, and a téerminating portion extends rearwardly
of the body portion. The body portion includes a retention
section having a retention nib coined out of each edge of
the body portion and defining a generally planar surface
offset from one side of the body portion and generally

20 parallel thereto.

With the above structural combination, the planar
surfaces of the retention nibs are adapted for engaging one
side of a passage in an appropriate electrical connector
housing. The opposite side of the body portion engages the

25 opposite side of the passage.

As disclosed herein, the terminal is stamped and
formed of sheet metal material. Each of the retention nibs
includes a tooth projecting outwardly of the adjacent edge
of the body portion for establishing an interference fit

30 with a portion of the passage. The retention nibs are
spaced laterally of the body portion to leave a planar
section of the body portion between the nibs.

Another feature of the invention comprises teeth
projecting outwardly from the opposite edges of the body

35 portion and spaced longitudinally of the retention section.
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portion defining generally parallel opposite sides and opposite edges. A
contact portion extends forwardly of the body portion, -and a term nating
portion extends rearwardly of the body portion. The body portion includes a
retention section having a retention nib coined out of eachggdgggokgt he
body portion and defining a generally planar surface offset fromone side

of the body pofliéofeatill edercddted Betivedin Y 2tention secti¥ht AnlihEhe
above structural conpi nat apar surﬁlaces of the retention nibs are

.t |
adapted for enGRQFAG oﬂBrtr‘gB BEe’éBﬁaggﬁﬁ‘é NRf-an appropriate el ectrical

connect or Other objects, features and advantages of the
invention will be apparent from the following detailed
5 description taken in connection with the accompanying
drawings.
_—
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housi.ng. The opposite side of the body portion engages the opposite side of
t he passage. As disclosed herein, the termnal is stanped and

fornmed of sheet netal material. Each of the retention nibs includes a tooth
projecting outwardly of the adjacent edge of the body porti gy fi8fg s¢
‘establishing an interference fit with a portion of the passage. F%e

retention ni bsgakgrspacedibishdldsy tdle DFAWIEN PoOrtion to | eave a planar
section of the body portiron hetween the ni N nQt her Lgﬁture of

pS.. | . Al
the invention conprises E&8t ReBEBFESt PhGELE viHPRREFID IR GFFobrlde¥E es

of the body to be novel are set forth with particularity in the append-

ed claims. The invention, together with its objects and
5 the advantages thereof, may be best understood by reference
to the following description taken in conjunction with the
accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:
FIGURE 1 is an enlarged section taken generally
10 along line A-A of Figqure 3;
FIGURE 2 is an enlarged section taken generally
along line B-~B of Figure 3;
FIGURE 3 is a bottom plan view of an electrical
connector according to the present invention;
15 FIGURE 4 is a top plan view of the connector;
FIGURE 5 is a side elevational view of the
~connector;
FIGURE 6 is a plan view of a plurality of stamped
and formed terminals still connected to a carrier strip
20 during manufacture;
FIGURE 7 is a section taken generally along line
7-7 of Figure 6; and
FIGURE 8 1is an enlarged, fragmented section
through the terminal retention area of the connector.

e
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porfion and spaced longitudinally of the retention section.

3
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30

35

95-136 SG

Detailed Description of the Preferred Embodiment

Refertring to the drawings in greater detail, and
first to Figures 1-5, the invention is embodied in an
electrical connector, generally designated 1, having a
housing 2 unitarily molded of dielectric material such as
plastic or the like. The housing includes a front mating
face 3 and a rear terminating face 4. A plurality of
terminal-receiving passages 5 extend in a direction between
the faces. A plurality of terminals, generally designated
6, are stamped and formed of sheet metal material and are
inserted through the rear face of the housing into the
passages. _

Referring next to Figures 6 and 7, each terminal
6 includes a terminating portion or tail 7 extending
rearwardly of a generally planar body portion 8. A cohtact
portion 9 extends forwardly of the body portion. The
terminal is stamped and formed by known processes with
terminating portion or tail 7 of each terminal still
connected to a carrier strip 10. Upon installation of the
terminals into connector housing 2, each individual

" terminal 6 is separated from carrier strip 10 by cutting

along a broken line 7a.

Body portion 8 of each terminal 6 is generally
planar or of a flat configuration and includes a retention
section 8a. A pair of teeth 11 project outwardly from
opposite edges of the body portion between retention
section 8a and contact portion 9. As will be more clearly
described below, a retention nib 12 is coined out of each
edge of retention section 8a of body portion 8 to define a
generally planar surface 12a offset from one side 8c of the
body portion/retention section. Contact portion 9 is
formed as one leg of a U-shaped front end of the terminal,
which is formed to also include a bend 13 between the
contact portion and an extension 8b of the body portion.
As best seen in Figure 7, contact portion 9 is at an angle
or obligue to body portion 8.

This Sheet Has Been Replaced
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The’teeth are | ocated between the retention section and the contact portion

of the term nal. O her objects, features and advant ages of the
i hvention will be apparent fromthe follow ng detail ed description taken in
connection with the acconpanying draw ngs. 95-136 SC

Front mating face 3 of connector housing 2 is
adapted for recdeiving a flat cable, such as a flat flexible
cable, or a flexible printed circuit board, having
conductors for engaging contact portions 9 of terminals 6.

5 Rear face 4 of housing 2 defines a terminal installation
area which is communicated by terminal-receiving passages
5 with front mating face 3. Each terminal-receiving
passage 5 includes a lower interior wall, generally
designated 17a, and an upper interior wall, generally
10 designated 17b. Lower interior wall 17a opposes contact
portion 9 of the terminal to form a mouth or gap 19 for
receiving the flat cable between contact portion 9 and

lower interior wall 17a. The lower interior wall is
generally parallel to exterior surfaces 18 of housing 2.
15 The upper interior wall 17b of each terminal-

receiving passage 5 has a flat surface 20 opposing
retention section 8a of planar body portion 8 of each
respective terminal 6. Flat surface 20 is generally
parallel to exterior surfaces 18 of housing 2.

20 The upper interior wall 17b of each passage 5 has
a forwardly extending tapered surface 21 which is tapered
in a direction away from body portion 8 of the terminal in
the area of extension 8b of the body portion. This allows
increased deflection of the contact end of the terminal

25 while the terminal is being retained in the area of
retention section 8a.

Referring to Figure 8 in conjunction with Figures
1 and 2, the retention section 8a of each terminal is
inserted into oppbsing slots on opposite sides of each

30 terminal-receiving passage 5. Each slot is defined on the
one or top side by flat surface 20 of upper interior wall
17b and the opposite or lower side by a wall portion 22.
In other words, the retention section is sandwiched between
flat surface 20 and wall portions 22 at opposite side edges

35 of the terminal upon insertion of the terminal into its
passage 5. Contact portion 9 and the front end of the
terminal can bypass these slots because, as clearly seen in

6
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4 Brief Description of the Drawi ngs " The features of this
~invention which are believed to be novel are set forth with particularity

i h the append-
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ed clains. The invention, together with its objects and
95-136 SG

Figure 6, the front ends of the terminals are significantly
narrower than retention section 8a.

As seen in Figure 8, wall portion 22 of each slot
on each opposite side of each passage 5 is tapered to widen
the slot in the direction of the rear insertion end of the
housing. Figure 8 also shows how each coined retention nib
12 is formed with a generally planar surface 12a offset
from the bottom side of retention section 8a and body
portion 8.

Therefore, as terminal 6 is inserted into its
respective passage 5 is the direction of arrow "A" (Fig.
8), the generally planar or flat surfaces 1l2a of coined
retention nibs 12 engage tapered surfaces of wall portion
22 of the slots at opposite sides of the passage 5, while
the opposite side of the retention section 8a and body
portion 8 engage surface 20 at the opposite sides of the
slots. In essence, the terminal, at coined retention nibs
12, becomes clamped by a press fit between flat surface 20
and tapered surfaces 22. In addition, as best seen in
Figure 6, coined retention nibs 12 are stamped with
outwardly projecting teeth 12b. These teeth skive into the
lateral side walls (not shown) of the slots at opposite
sides of the respective terminal~receiving passage 5
between flat surface 20 and tapered surfaces 22. In
addition, teeth 11 also skive into the side walls of the
slots.

Still referring to Figure 8, with surfaces 22
tapering forwardly of the passage, body portion 8 of the
terminal is clamped between flat surface 20 and a front end

22a of wall portion 22. This total retention system

substantially eliminates any play or movement whatsoever
between the terminals and connector housing 2 within the
terminal-receiving passages.

The flat cable is inserted into the mouth or gap
19 through front mating face 3 of housing 2 to interconnect
the flat cable with a printed circuit board on which
electrical connector 1 is mounted, with tails 7 coupled to

7
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t he advant ages thereof, nmay be best understood by reference to the
follow ng description taken in conjunction wth the acconpanyi ng draw ngs,
in which |ike reference nunerals identify like elenents in the figures and
i n whi ch: FIGURE 1 is an enlarged section taken ggmenalg el ong
line A-A of Figure 3; FIGURE 2 is an enl arged section taken

generaly al ongs kbagtBrBatbsFicil thdl boara, Upohl Ghidert ion bothemERhan
ool oL SEbh el Someet ot oactl o g ok PEPLEILBIELL Bomeace
portion 9 of terminal 6 by the actlon of curved portion 13,

extension 8b of body portion 8 may also deflect until it

5 contacts tapered surface 21 of upper interior wall 17b.
Therefore, the effective spring length of contact portion

9 is expanded. 1In addition, it becomes possible to reduce

the insertion force required for inserting the flat cable.

still further, electrical connection between contact

10 portion 9 and the respective conductor on the flat cable is
effectively maintained. Lastly, since the terminal is not
required to have a special configuration for increasing its
effective spring length, fabrication of the terminal is
efficient and inexpensive.

15 Finally, in fabricating terminals 6, retention
nibs 12 are coined out of the side édges of retention
section 8a of body portion 8 as seen in Figure 6, with
retention nibs 12 being laterally spaced to leave a planar
section 8c of the body portion between the nibs. The side

20 of this planar section opposite planar surfaces 12a of
retention nibs 12 effectivély engages flat surface 20 of
the connector houéing. Teeth 12b can be stamped from
coined retention nibs 12 either simultaneously with the
coining operation or subsequent thereto in order to define

25 distinct sharp profiles for the teeth.

It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered

30 in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.

-_
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FIGURE 5.is a side el eva{—i—enauw connector; FIGURE 6 is
a plan view of a pl urali f stanped and forned tern1na|s still connected

to a carrier strip dur| E'"i""llﬂ' Jm FIGURE 7 is a section
taken generally al ong I| 6; and FYLEURE-8gkS an
enl arged, fragnmented section tﬁrough tHe termnal retention area o? t he
connect or. CLAIMS:
1. An electrical connector (1), comprising:
a dielectric housing (2);
a plurality of terminal-receiving passages (5) in
5 the housing, each passage including, in cross-section,
generally parallel opposing sides (20,22) and opposite
ends; and '
a plurality of terminals (6) received in the
passages, each terminal including
10 an elongated planar body portion (8) <Qefining
generally parallel opposite sides and opposite edges,
a contact portion (9) extending forwardly of the
body portion,
a terminating portion (7) extending rearwardly of
15 the body portion, and
the body portion (8) including a retention
section (8a) having a retention nib (12) coined out of each
edge of the body portion and defining a generally planar
surface (12a) offset from one side of the body portion and
20 generally parallel thereto, whereby the planar surfaces
(12a) of the retention nibs (12) engage one of the opposing
sides (22) of a respective one of said terminal-receiving
passages (5) and the opposite side of the body portion
engages the side (20) of the passage opposite the one side.

2% 2. The electrical connector of claim 1 wherein
said terminal (6) is stamped and formed of sheet metal
material.
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5 Detailed Description of thePreferred Enbodi nent Referring to

(he drawngs T greater deta f\’\!mﬁ\m}llll\ﬂllsll\l!ll

10

15

20

95-136 SG

3. The electrical connector of claim 1 wherein
said retentior fibs (12) include teeth (12b) projecting
outwardly from the edges of the body portion for
establishing an interference fit with the opposite ends of
the respective passage.

4. The electrical connector of claim 1 wherein
said body portion (8) includes teeth (11) projecting
outwardly from the opposite edges thereof and spaced
longitudinally of the retention section (8a).

5. The electrical connector of claim 4 wherein
said teeth (11) are located between the retention section
(8a) and the contact portion (9).

6. The electrical connector of claim 1 wherein
said retention nibs (12) are spaced laterally of the body
portion to leave a planar section (8c) of the body portion
between the nibs.

7. The electrical connector of claim 1 wherein
said generally parallel opposing sides (20,22) of each
terminal-receiving passage are relatively tapered toward
each other in a terminal-insertion direction for
establishing a press fit between the planar surfaces (12a)
of the retention nibs (12) and the opposite side of the
body portion.

—_—
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first to. Figures 1-5, the |nveaLLan—ks—enbUd‘ed in an el ectrical connector,
general ly designated 1, having a |Iy nol ded of dielectric
material such as plastic or the g\“ﬂi\% includes a front mating
face 3 and a rear ternmnating fa rafity of ternggahsgegg Vi ng
passages 5 extend in a direction between the faces. A plurality of

termnals, generally desggnatrpd @i1eete ishameethnarddrordetniiseeihepéah

mat eri al and are inserted through t.he rear face of the sing into the
passages. . caon "RErmInaIS R VITY BRFeade4R) TNGhRNSE oA PEFToved

section (23) between said tapered opposing sides (20,22)
for clamping opposite sides of the body portion (8)
5 forwardly of the retention section (8a).
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6 includes a termnating portion or tail 7 extending rearwardly of a
general ly planar body portion 8. A contact portion 9 extends forwardly of
the body portion. The termnal is stanped and formed by known processes
with termnating portion or tail 7 of each terminal still cesnacgieeddo a
carrier strip 10. Upon installation of the termnals into connector housing
2, each indivigggrraersinal 6 is separated fromcarrier strip 10 by cutting

generally pl an A G Chlet S ED (b
Generally bl angheoEebRag memay, AN ARG Sk o Rergyion

An electrical terminal (6) includes an elongated

5 planar body portion (8) defining generally parallel
opposite sides and opposite edges. A contact portion (9)
extends forwardly of the body portion, and a terminating
portion (7) extends rearwardly of the body portion. The
body portion (8) includes a retention section (8a) having

10 a retention nib (12) coined out of each edge of the body

portion, with each retention nib defining a generally

~ planar surface (l12a) offset from one side of the body

portion and generally parallel thereto. The planar

surfaces (12a) of the retention nibs (12) are adapted for

15 engaging one side (22) of a passage (5) in a connector

housing (2), as the opposite side of the body portion
engages the opposite side (20) of the passage.
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secti.on 8a. A pair of teeth 11 project outwardly
t he body portion between retention section 8a and
will be nore clearly described below, a retention
each edge of retention section 8a of body portion
pl anar surface 12a offset fromone si{&®L of the
section. Contact portion 9 is formed as one |eg

from opposite edges of
contact portion 9. As
nib 12 is coined out of
8 to define a generally
body portion/retention
of a U shaped front end

of the termnal, which is formed to also include a bend 13 between the
contact portion and an extension 8b of the b&ty portion. As best seen in

Figure 7, contact portion-9 is at an an

5718 8b5 " 8§25 [20 6

— s
1?9/& ) :

-

2
4

_—

{22174

)

\\\\\\/\\

, { ]

| 22a

FIG.2

2

This Sheet Has Been R

HIIIIH !lllﬂ I i I



or Oblique to body portion 8. 6
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Front- mating face 3 of connector housing 2 is adapted for receiving a flat
cable, such as a flat flexible cable, or a flexible printed circuit board,
havi ng conductors for engagi ng contact portions, 9 of termnals 6. Rear face
4 of housing 2 defines a termnal installation area which is comuni cated
by term nal -receiving passages 5 with (g_rg&ta mating face 3. Each
‘term nal -recei ving passage 5 incl udes I r interior wall, generally
designated 17a, and an upper interior wall, generally designated 17b.

Lower interior wall 17a opposes contact

a
3_—-/W
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/////4 ©
|
7
FIG.S
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portion 9 of the termnal to forma nouth or gap 19 for receiving the flat

cabl e between contact portion 9 and lower interior wall 17a. The | ower
i'nterior wall is generally parallel to exterior surfaces 18 of housing 2.

The upper interior wall 17b of each term nal- receiving passage 5 has a

- flat surface 20 opposing retention sechi@) 8a of planar body portion 8 of

‘each respective termnal 6. Flat surface 20 1is generally parallel to
exterior surfaces 18 of hous%&g 2 The upper interior wall 17b of

each passage 5 has a formardly'??fending t aper ed §Prface 21 which is

t aper ed '
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in a.direction away from body portion 8 of the termnal in the area of
extension 8b of the body portion. This allows increased deflection of the
contact end of the termnal while the termnal is being retained in the
area of retention section 8a. Referring to Figure 8 in conjunction
W th Figures 1 and 2, the retention s?gL' n 8a of each termnal is inserted
i nto opposing slots on opposite sides'Of "€ach term nal -receiving passage 5.
Each slot is defined on the one or top side by flat surface 20 of upper
interior wall 17b and the opposite or |ower side by a wall portion 22.

N
\
N—O
§ —
N
\
N
N
§
D
I
™~
\‘\ 9
4 TR
o ([
S
.O .
ar\ o
N
O
—_ :I‘_"CO
=
-L\_w
o)
0]
o
\LO
M

This Sheet Has Been Replaced

TR




| n ot.her words,
and wal |
of the ternina
“the term na

portions 22 at opposite side edges of the term nal
into its passage 5. - Cpat@ag
can bypass these slots because,

the retention section is sandwi ched between flat surface 20

upon insertion
t portion 9 and the front end of
as clearly seen in
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7 Figure 6, the front ends of the termnals are significantly narrower
tharm retention section 8a. As seen in Figure 8, wall portion 22 of
each sl ot on each opposite side of each passage 5 is tapered to w den the
slot in the direction of the rear insertion end of the housing. Figure 8

al so shows how each coined.retention nib 5

inadequate in preventing movement of the terminal within
its respective terminal-receiving passage.

The present invention is directed to solving the
above problems and satisfying the need for an effective
retention system for holding terminals within passages in

electrical connector housings.

Summary of the Invention.
An object, therefore, of the invention is to

provide a new and improved retention system or means for
terminals within electrical connector housings.

_ In the exemplary embodiment of the invention, an
electrical terminal includes an elongated planar body
portion defining generally parallel opposite sides and
opposite edges. A contact portion extends forwardly of the
body portion, and a terminating portion extends rearwardly
of the body portion. The body portion includes a retention
gsection having a retention nib coined out of each edge of
the body portion and defining a génerally planar surface
offset from one side of the body portion and generally
parallel thereto.

With the above structural combination, the planar
surfaces of the retention nibs are adapted for engaging one
side of a passage in an appropriate electrical connector
housing. The opposite side of the body portion engages the
opposite side of the passage. :

As disclosed herein, the terminal is stamped and
formed of sheet metal material. Each of the retention nibs
includes a tooth projecting outwardly of the adjacent edge
of the body portion for establishing an interference fit
with a portion of the passage. The retention nibs are
spaced laterally of the body portion to leave a planar
section of the body portion between the nibs.

- Another feature of the invention comprises teeth
projecting outwardly from the opposite edges of the body

portion and spaced longitudinally of the retention section.
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12 is formed with a generally planar surface 12a offset fromthe bottom
side” of retention section 8a and body portion 8. : Therefore, as
“terminal 6 is inserted into its respective passage 5 is the direction of
~arrow "A" (Fig. 8), the generally planar or flat surfaces 12a of coined
retention nibs 12 engage tapered surfaces of wall portion 22 of the slots
at opposite sides of the passage 5 while The opposite side of the
retention sect iThe 8aexihdalredyopateddbe Bwean afjve & tferntel 6t safcttilom apdoshiee

sides of the S'c%ﬁ:%ac't”p%%:%?.%%e’oé t]:%et q:rer;_jmriqlla‘,l.at coined retention nibs
Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying

drawings.
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12,}becones cl anped by a press fit between flat surface 20 and tapered
surfaces 22. In addition, as best seen in Figure 6, coined retention nibs
. 12 are stanped with outwardly projecting teeth 12b. These teeth skive into
the lateral side walls (not. shown) of the slots at opposite sides of the
respective termnal -receiving passage 5 bet4veen flat surface 20 and tapered

surfaces 22. I n addition, tgeth 11 al so skive into the side walls of the
sl ots. Bri&fi bescefiptipngoffothegDrewdnaai t h surfaces 22 tapering

forwardly of the passageThQOE¥a99£EEOE¥E%H&s1ﬂﬂ%ention which are believed
to be novel are set forth with particularity in the append-
ed claims. The invention, together with its objects and
the advantages thereof, may be best understood by reference
to the following description taken in conjunction with the
accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:

FIGURE 1 is an enlarged section taken generally

.along line A-A of Figure 3;

FIGURE 2 is an enlarged section taken generally
along line B-B of Figure 3;

FIGURE 3 is a bottom plan view of an electrical
connector according to the present invention;

FIGURE 4 is a top plan view of the connector;

FIGURE 5 is a side elevational view of the
connector;

FIGURE 6 is a plan view of a plurality of stamped
and formed terminals still connected to a carrier strip
during manufacture;

FIGURE 7 is a section taken generally along line
7-7 of Figure 6; and .

' FIGURE 8 is an enlarged, fragmented section

through the terminal retentlon area of the connector.




termnal is clanped between flat surface 20 and a front end 22a of wall

portion 22. This total retention systemsubstantially elimnates any pl ay
or novenent whatsoever between the ternminals and connector housing 2 within
- the term nal -recei ving passages. The flat cable is inserted into

the nmouth or gap 19 through front nating fege 3 of housing 2 to
i nterconnect the flat cable with a printed circuit board on which

el ectrical conpetiadlell DRswaupitddn Wift thiedPreférredy Esdoddment

Referring to the drawings in greater detail, and
first to Figures 1-5, the invention is embodied in an
electrical connector, generally designated 1, having a
housing 2 unitarily molded of dielectric material such as
plastic or the like. The housing includes a front mating
face 3 and a rear terminating face 4. A plurality of
terminal-receiving passages 5 extend in a direction between
the faces. A plurality of terminals, generally designated
6, are stamped and formed of sheet metal material and are
inserted through the rear face of the housing into the
passages. )

Referring next to Figures 6 and 7, each terminal
6 includes a terminating portion or tail 7 extending
rearwardly of a generally planar body portion 8. A contact
portion 9 extends forwardly of the body portion. The
terminal is stamped and formed by known processes with
terminating portion or tail 7 of each terminal still
connected to a carrier strip 10. Upon installation of the
terminals. into connector housing 2, each individual.
terminal 6 i& separated from carrier strip 10 by cutting
along a broken line. 7a.

Body portion 8 of each terminal 6 is generally
planar or of a flat configuration and includes a retention
section 8a. A pair of teeth 11 project outwardly from
opposite edges of the body portion between retention
section 8a and contact portion 9. As will be more clearly
described below, a retention nib 12 is coined out of each
edge of retention section 8a of body portion 8 to define a
generally planar surface 1l2a offset from one side 8c of the
body portion/retention section. Contact portion 9 is
formed as one leg of a U-shaped front end of the terminal,
which is formed to also include a bend 13 between the
contact portion and an extension 8b of the body portion.

As best seen in Figure 7, contact portion 9 is at an angle

or oblique to body portion 8. L WEET
£D ENT S
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8 circuit traces on the board. Upon insertion of the flat cable into gap
19, in addition to deflection of contact

6

Front mating face 3 of connector housing 2 is
adapted for receiving a flat cable, such as a flat flexible
cable, or a flexible printed circuit board, having
conductors for engaging contact portions 9 of terminals 6.
Rear face 4 of housing 2 defines a terminal installation
area which is communicated by terminal-receiving passages
5 with £front mating face 3. Each terminal-receiving
passage 5 includes a lower interior wall, generally
designated 17a, and an upper interior wall, genefally

' degignated 17b. Lower interior wall 17a opposes contact
portion 9 of the terminal to form a mouth or gap 19 for
receiving the flat cable between contact portion 9 and
lower interior wall 17a. The lower interior wall is
generally parallel to exterior surfaces 18 of héusing 2.

The upper interior wall 17b of each terminal-
receiving passage 5 has a flat surface 20 opposing
retention section 8a of planar body portion 8 of each
respective terminal 6. Flat surface 20 1is generally
parallel to exterior surfaces 18 of housing 2.
| The upper interior wall 17b of each passage 5 has
a forwardly extending tapered surface 21 which is tapered
in a direction away from body portion 8 of the terminal in
the area of extension 8b of the body portion. This allows
increased deflection of the contact end of the terminal
while the terminal is being retained in the area of
retention section 8a.

' Referring to Figu?e 8 in conjunction with Figures
1 and 2, the retention section 8a of each terminal is
inserted into opposing slots on opposite sides of each
terminal-receiving passage 5. Each slot is defined on the
one or top side by flat surface 20 of upper interior wall
17b and the opposite or lower side by a wall portion 22.
In other words, the retention section is sandwiched between
flat surface 20 and wall portions 22 at opposite side edges
of the terminal upon insertion of the terminal into its
passage 5. Contact portion 9 and the front end of the
terminal can bypass these slots because, as clearly seen in




portion 9 of termnal 6 by the action of curved portion 13, extension 8b of
body portion 8 may also deflect until it contacts tapered surface 21 of
upper interior wall 17b. Therefore, the effective spring length of contact
portion 9 is expanded. In addition, it becomes possible to reduce the
insertion force required for inserting the+flat cable. Still further,

el ectrical connection between contact portTonm 9 and the respective

conduct or on tbsgﬁkétspabhe fsomet feandd Wd ¥hentkerainalls aretsygnifhcanthy
termnal is not EU|re eci_a conglguratlon for increasing its
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As seen in Figure 8, wall portion 22 of each slot
on each opposite side of each passage 5 is tapered to widen
the slot in the direction of the rear insertion end of the
housing. Figure 8 also shows how each coined retention nib
12 is formed with a generally planar surface 1l2a offset
from the bottom side of retention section. 8a and body
portion 8.

Therefore, as terminal 6 is inserted into its
respective passage 5 is the direction of arrow "A" (Fig.
8), the generally planar or flat surfaces 12a of coined
retention nibs 12 engage tapered surfaces of wall portion
22 of the slots at opposite sides of the passage 5, while
the opposite side of the retention section 8a and body
portion 8 engage surface 20 at the opposite sides of the
slots. In essence, the terminal, at coined retention nibs
12, becomes‘clamped by a press fit between flat surface 20
and tapered surfaces 22. In addition, as best seen in
Figure 6, coined retention nibs 12 are gstamped with
outwardly proﬁecting teeth 12b. These teeth .skive into the
lateral side walls (not shown) of the slots at opposite

sides of the respective terminal-receiving passage 5

between flat surface 20 and tapered surfaces 22. In
addition, teeth 11 also skive into the side walls of the
slots.

Still referring to Figure 8, with surfaces 22
tapering forwardly of the passage, body portion 8 of the
- terminal is clamped'between flat surface 20 and a front end
22a of wall portion 22. This total retention system
substantially eliminates any play or movement whatsoever
between the terminals and connector‘housing 2 within the
terminal-receiving passages.

The flat cable is inserted into the mouth or gap
19 through front mating face 3 of housing 2 to interconnect
the flat cable with a printed circuit board on which

electrical connector 1 is mounted, with tails 7 coupled to
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efficient and inexpensive. Finally, in fabricating termnals 6,

tetention nibs 12 are coined out of the side edges of retention section 8a

of body portion 8 as seen in Figure 6, with retention nibs 12 being
laterally spaced to | eave a planar section 8c of the body portion between
~the nibs. The side of this planar section @posite planar surfaces 12a of
retention nibs 12 effectively engages flat—surface 20 of the connector
housi ng. Teeehrédhtcerabess ok feard oi nUgonetiasertion f ithei fhat

simul taneously 418 4 Ydp "Ps 0PIk Al Hor? UES PHUR bk RBRCISE | SodlSE
portion 9 of terminal 6 by the action of curved portion 13,
extension 8b of body portion 8 may also deflect until it
contacts tapered surface 21 of upper interior wall 17b.
Therefore, the effective spring length of contact portion
9 is expanded. In addition, it becomes possible to reduce
the insertion force required for inserting the flat cable.
Still further, electrical connection between contact
portion 9 and the respective conductor on the flat cable is
effectively maintained. Lastly, since the terminal is not
required to have a special configuration for increasing its
effective spring length, fabrication of the terminal is
efficient and inexpensive.

Finally, in fabricating terminals 6, retention
nibs 12 are coined out of the side edges of retention
section 8a of body portion 8 as seen in Figure 6, with
retention nibs 12 being laterally spaced to leave a planar
section 8c of the bodf portion between the nibs. The side
of this planar section opposite planar surfaces 12a of
retention nibs 12 effectively engages flat surface 20 of
the connector housing. Teeth 12b can be stamped £rom
coined retention nibs 12 either simultaneously with the
coining operation or subsequent thereto in order to define
distinct sharp profiles for the teeth.

It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given

herein.

{

REPLAGEMENT SHEET

to



di stinct sharp profiles for the teeth. It wi lH—be understood that

t he fnventipn.nay be enbodied in other specific fornms w t rein
fromthe spirit or central characteristics thereof. Tfi B i ji) ﬂl“‘&“es
and enbodi nents, therefore, are to be considered in all , A
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iIIustra_tive and not restrictive, and the iqavention is not to be limted to
the details given herein. — '

CLAIMS:

1. An electrical connector (1), comprising:

a dielectric housing (2);

a plurality of terminal-receiving passages (5) in
the housing, each passage including, in cross-section,
generally parallel opposing sides (20,22) and opposite
ends; and

"a plurality of terminals (6) received in the
passages, each terminal including
 an elongated planar body portion (8) defining
generally parallel opposite sides and opposite edges,

a contact portion (9) extending forwardly of the
body portion,

a terminating portion (7) extending rearwardly of
the body portion, and

' the body portion (8) including a retention
section (8a) having a retention nib (12) coined out of each
edge of the body portion and defining a generally planar
surface (12a) offset from one side of the body portion and
generally parallel thereto, whereby the planar surfaces
(12a) of the retention nibs (12) engage one of the opposing
gides (22) of a respective one.of said terminal-receiving
passages (5) and the opposite side of the body portion
engages the side (20) of the passage opposite the one side.

2. The electrical connector of claim 1 wherein
said terminal (6) is stamped and formed of sheet metal

material.




9 CLAI M 1. An electrical connector (1), comprising:

a dielectric housing (2); .
| | ) 0 A

10

3. The electrical connector of claim 1 wherein
said retention nibs (12) include teeth (12b) projecting
outwardly from the edges of the body portion for
establishing an interference fit with the opposite ends of

the respective passage.

4. The electrical connector of claim 1 wherein
said body portion (8) includes teeth (11) projecting
outwardly from the opposite edges thereof and spaced
longitudinally of the retention section (8a).

5. The electrical connector of claim 4 wherein
said teeth (11) are located between the retention section
(8a) and the contact portion (9).

6. The electrical connector of claim 1 wherein
said retention nibs (12) are spaced laterally of the body
portion to leave a planar section (8c) of the body portion

between the nibs.

7. The electrical connector of claim 1 wherein
said generally parallel opposing sides (2d,22) of each
terminal-receiving passage are relatively tapered toward
each other in a terminal-insertion direction for
establishing a preés fit between the planar surfaces (12a)
of the retention nibs (12) and the opposite side of the
body portiom.




a plurality of term nal-receiving passages (5) in the housing; passage

i-ncl udi ng, in cross-section, generally parallel oppoSing sid ﬂ“\and
opposite ends; and a plurality of termnals &“\“\ﬂ he
passages, each term nal including an el ohgat 0 *

portion (8) defining generally parallel op_ﬁite si des dnd opposite edges,
-a contact portion (9) extending forwardly he body portion, - a

termnating portion (7) exfengh8deligat¥@tdlye8hnector of claim 7 wherein
each terminal-receiving passage (5) includes a narrowed
section (23) between said tapered opposing sides (20,22)
for clamping opposite sides of the body portion (8)
forwardly of the retention section (8a).




t he body portion, and the body portion (8) including a
rretention section (8a) having a retention nib (12) coined out of each edge
of the body portion and defining a generally planar surface (12a) offset
fromone side of the body portion and generally parallel thereto, whereby
‘the planar surfaces (12a) of the retention g4 bs (12) engage one of the
opposi ng sides (22) of a respective one of~Sard term nal -recei vi ng passages
(5) and the opmmatracrde of the body portion engages the side (20) of the

Passage oppos! iy 4 A PG SHERMINAL AND CONNECTOR WITH IMPROVED RETENTION
MEANS

An electrical terminal (6) includes an elongated
planar body portion (8) defining generally parallel
opposite sides and opposite edges. A contact portion (9)
extends forwardly of the body portion, and a terminating
portion (7) extends rearwardly of the body portion. The
body portion (8) includes a retention section (8a) having
a retention nib (12) coined out of each edge of the body
portion, with each retention nib defining a generally
planar surface (l12a) offset from one side of the body
portion and generally parallél thereto. The planar
surfaces (12a) of the retention nibs (12) are adapted for
eﬁgaging one side (22) of a passage (5) in a connector
housing (2), as the opposite side of the body portion
engages the opposite side (20) of the passage.

D

Figure 8
—




73 The el ectrical connector of claim1l wherein said termnal (6) is stanped
and formed of sheet netal material.
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10 . . 3. The electrical connector of claiml1l wherein said retention

.nibs (12) include teeth (12b) projecting outwardly fromthe edges of the
body portion for establishing an interference fit with the opposite ends of

.the respective passage. REPLACT vt?ﬂ SHEET
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4. The electrical connector of claim1 wherein said body portion (8)
includes teeth (11) projecting outwardly fromthe opposite edges thereof
amd spaced longitudinally of the retention section (8a). 5. The
el ectrical connector of claim4 wherein said teeth (11) are | ocated between
the retention section (8a) and the contact portion (9).
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6. The electrical connector of claiml wherein said retention nibs (12) are
spaced |l aterally of the body portion to | eave a planar section (8c) of the
bedy portion between the nibs. 7. The electrical connector of
claim 1l wherein said generally parallel opposing sides (20,22) of each
term nal -recei ving passage are relatively tapered toward each other in a
termnal -insertion direction for establishing a press fit between the

| anar surfaces (12a 4
p (12a) '\I
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of the retention nibs (12) and the opposite side of the body portion.
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11 8. The electrical connector of claim7 wherein each

term nal -recei ving passage (5) includes a narrowed section (23) between

sai d tapered opposing sides (20,22) for clanping opposite sides of the body
portion (8) forwardly of the retention section (8a).
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