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particularly, to an inproved PATENT
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SPECIFICATION

ELECTRICAL CONNECTOR HAVING

TERMINALS WITH IMPROVED RETENTION MEANS

Field of the Invention

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

5 connector housing.

Background of the Invention
A known type of input/output (I/0) electrical

connector includes a dielectric housing having a front
mating face and a rear face with a terminal-receiving
10 cavity extending therebetween. A plurality of terminals
are mounted in the housing, with portions of the terminals,
such as male pin portions, extending outwardly of the
dielectric housing for mating with the female terminals of
a complementary mating connector. Often, the cavity in
15 the housing comprises a plurality of terminal-receiving
passages extending between the front mating face and the
rear face of the housing. Most often, the terminals have
enlarged or modified body sections which are used to fix
the terminals within the passages in the housing so that
20 the projecting mating portions of the ternminals are
' maintained in proper spacing and alignment. The terminals
typically are stamped and formed of conductive sheet metal
material, and the enlarged body sections often are formed
by retention barbs projecting outwardly of opposite edges

25 of the stamped metal terminal.
An I/0 connector of this type is shown in U.S.
Patent No. 4,740,180 dated April 26, 1988 and assigned to
the assignee of the present invention. That patent
discloses a low insertion force mating electrical contact
30 structure including a mall termini% having a final contaat
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retention means or systemfor holding termnals in a connector housing.
Background of the Invention A known type of input/output (1/0

el ectrical connector includes a dielectric housing having a front mating
face and a rear face with a termnal-receiving cavity extendin
therebetween. A plurality of termnals are nounted in the housggge7®i &8
portions of the termnals, such as male pin portions, extending outwardly

of the dielec Ei-f 5‘8%‘:&'%“%: é&ge%%d&% ESHBLEntﬁéﬂi@hSh&iueg a

conpl enent ar connect or.

f the Cavijty in_t housi n
conprises a pyradpral twisted gregs- Fé€§i9pn’§e¥%%%‘é%é'é’ Q??eﬁﬂ "tfé‘%vﬁe"e‘h t he
front mating fapeignd thR aepreferfedfehibsdifarst Nthdbmdleoft@mindle is

term nal s have
adapted to mate with a dual contact cantilever spring arm
5 female terminal.

Considerable problems continue to arise in
designing I/O connectors of the character described above,
because of the tendency in the electronics industry to
demand miniaturized connectors having ever-increasing

10 terminal densities. Typically, the terminals are densely
arranged in the dielectric connector housing, leaving only
a small amount of housing material between adjacent
terminals. The housings typically are molded of plastic
material. Terminal retention sections, such as the
15 outwardly projecting retention barbs described above, must
be wide enough that they slightly exceed the width of the
closely-spaced terminal-receiving passages in the housing,
whereby the terminals are held in the housing by a press-
fit, which results in transversely outwardly directed
20 forces. In very dense terminal arrangements, this tends to
crack the thin housing walls between the adjacent terminal
passages or make them difficult to mold. This 1is
especially true with male terminals which tend to twist
upon insertion into the passages, such as with the male
25 terminals in the aforementioned 4,740,180 patent.

_ one solution to the above problems has been to
insert-mold the terminals in a dielectric insert to form a
terminal module which, in turn, is mounted within a cavity
in the connector housing. While this might solve the

30 retention problem, the insert-molding process adds
considerably to the cost of manufacturing such miniaturized
connectors. -
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enl arged or

within the passages in the housing so that the projecting mating portions

nodi fi ed body sections which are used to fix the termnals

of the ternminals are maintained in proper spacing and alignnent. The
termnals typically are stanped and forned of conductive sheet

material, and the enl arged body sections often are fornmed by r 50Be
barbs projecting outwardly of opposite edges of the stanped ne?al

termnal .
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particularly a system which is highly effective with male
terminals having twisted contact or lead-in ends.

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

provide an electrical connector having a male terminal, of
the type described above, with a new and improved terminal
retention system.

In the exemplary embodiment of the invention, a
male electrical terminal includes an elongated planar body
portion having a terminating portion extending rearwardly
therefrom. A contact portion extends forwardly of the body
portion. The contact portion has a lead-in end that is
gradually twisted relative to the plane of the body
portion. The body portion includes an enlarged retention
section that is twisted relative to the plane of the body
portion such that the plane of the twisted retention
section is generally coincident with the plane of the
twisted lead-in end of the contact portion.

Preferably, the terminal is stamped and formed of
conductive sheet metal material. The planar body portion

_has opposite edges, and the twisted retention section is

enlarged by means of a pair of retention barbs projecting
transversely outwardly from the opposite edges of the body
portion. The retention barbs may have generally tapered
outer edges, and the edges include teeth formed therein.
The male terminals are received in passages in a
connector housing. Each passage includes opposing side
walls for supporting opposite sides of the planar body
portion of the terminal, and each passage includes an
oblique portion intersecting the opposite side walls for
passage therethrough of the twisted lead-in end of the
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2 portion. In a preferred enbodinent, the male ternminal is adapted to mate
wth a dual contact cantilever spring armfenale term nal

Consi derabl e problenms continue to arise in designing I/O connectors of the
character described above, because of the tendency in the elec S

I ndustry to demand m ni aturi zed connectors having ever-increas%%gﬁbgrghnal
densities. Typically, the termnals are densely

contact portion as well as for engaging the twisted
retention section.
Other objects, features and advantages of the
invention will be apparent from the following detailed
5 description taken in connection with the accompanying draw-
ings.
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arranged in the dielectric connector housing, |eaving only a small anount
of housing material between adjacent term nals. The housings typically are
nol ded of plastic material . Terminal retention sections, such as the
outwardly projecting retention barbs described above, nust be Whg%N%nough
that they slightly exceed the wdth of the closely-spaced 96 s
term nal -receiving passages in the housing, whereby the term nal’s are ﬁeld

in the hou5|ngrggfabg§@§£%tiéé,of\Mﬁéﬂbrd¢§ﬂ§§53 in transversely outwardly
directed forces. Tn ver ense term na arra‘gfnents t.his tends {o crack
the thin housing walls deatunes of; thentinventicn whichqagre betievrie

memh di f; i cuté bé GovBll Gre sethisrthswiapeniralilgularieywinhtnal eppew» nal S
I C ten to

on ipsertion i.nto the ssage ch with t mal e
termnals in e i?b?“ fren éd’f“ﬂ@%s&“ﬁﬁ%zﬁq’% ite %% u? nto
t he abose pr0bhenad¢&ntdgﬂs1ﬁhereof, 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 a perspective view of an electrical
10 connector embodying the concepts of the invention;
FIGURE 2 is a top plan view of the connector;
FIGURE 3 is a front elevational view of the

connector;
FIGURE 4 is a perspective view of one of the
15 terminals;
FIGURE 5 is an end elevational view of the lead-
in end of the terminal;
FIGURE 6 is an enlarged fragmented section
through some of the terminal-receiving passages of the

20 connector housing; and
FIGURE 7 is a view similar to that of Figure 6,
but with terminals received in the passages.
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3 The present ?nvention
Bg¥ggge&hﬁescription of the Preferred Embodiment

Referring to the drawings in greater detail, and
first to Figures 1-3, the invention is embodied in an
electrical connector, generally designated 12, which
includes an elongated dielectric housing, generally
designated 14, and a front shield, generally designated 16.
Housing 14 is a one-piece structure unitarily molded of
dielectric material such as plastic or the like. Shield 16
is a one-piece structure stamped and formed of conductive
sheet metal material.

The connector is an input/output (I/0) electrical
device wherein shield 16 defines a front mating face 18 of
the connector, and housing 14 defines a rear terminating
face 20. The front face actually is formed by a D-shaped
shroud portion 22 of the shield surrounding forwardly
projecting contact portions 24 of a plurality of terminals
(described hereinafter). Terminating or tail portions 26
of the terminals project from rear face 20 of the connector
such as for insertion into appropriate holes in a printed
circuit board for connection to circuit traces on the board
and/or in the holes or for interconnection to wires of a
cable.

As best seen in Figure 1, rearwardly formed tabs
28 of shield 16 embrace housing 14 within recesses 30
thereof. Lastly, holes 32 in a base plate 34 of shield 16

~are aligned with internally threaded holes 36 in inserts

30

35

within the housing 14 for receiving appropriate threaded
fasteners for fastening the connector to a complementary
mating connector.

Referring to Figures 4 and 5 in conjunction with
Figures 1-3, a plurality of male terminals, generally
designated 40 (Fig. 4), are inserted into respective ones
of a plurality of terminal-receiving passages 41 in
dielectric housing 14. The terminals are inserted into the
passages through the rear of the connector (i.e., through
rear terminating face 20 of the housing) such that contact
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aboVe:nyriad of problens by providing a retention system which better
distributes the retention forces throughout the termnal array wthin the

connector housing, and particularly a systemwhich is highly effective with
mal e termnals having twi sted contact or |ead-in ends. Sunna t he

I nvention An object, therefore, of the invention is §&§vhge an
eleﬁtrlcal connector having a nale term nal, of the type described above
with a new and_ipgproved te r S
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Figure 1.

Each male terminal 40 has an elongated generally
planar body portion 42 extending between forwardly
extending contact portion 24 and rearwardly extending
terminating portion 26. As clearly shown in Figures 4 and
5, contact portion 24 has a lead-in end 24a that is
gradually twisted relative to the plane of body portion 42.
In addition, the body portion includes an enlarged or
modified retention section, generally designated 44, that
is twisted relative to the plane of the body portion such
that the plane of the twisted retention section “is
generally coincident with the plane of the twisted lead-in
end 24a of contact portion 24. Of course, it is feasible
to have the twisted portions not be coincident with one
another. However, when used in conjunction with terminals
having twisted lead-in ends, it is preferable to do so to
maximize the amount of dielectric material between adjacent
terminals in the housing as described in more detail below.

Terminal 40 is stamped and formed of conductive
sheet metal material, whereby generally planar body portion
42 has opposite edges 42a. Twisted retention section 44 is
enlarged 'by means of a pair of retention barbs 46

_projecting transversely outwardly from the opposite edges
42a of body portion 42. The outer edges of retention barbs
46 are generally rounded or tapered and include sharp teeth
48 formed therein. In actual practice, enlarged, twisted
retention section 44 can be simply formed by coining the
body portion 42 at a prescribed point therealong to create
retention barbs 46 projecting outwardly of the body portion
as a result of the coined metal material therecf. As seen
by the end view of Figure 5, the end profile of each male
terminal 40 is that of a pair of intersecting planes. If
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he plane of the body portion. The body portion includes an
ntion section that is twisted relative to the plane of the

such that the plane of the twisted retention secti o
ncident with the plane of the twisted lead-in endé%

on. Preferably, the termnal is stanped™an orned

met d r h t
gRRSFbasy FlalBidHar sodDfalty"BrelB Ve R0’ badBel TadRPObL ©
retention bar bﬁdpdopéongngdgeané%r@@jf;/cem vikerpingting mertdssoRt-e edges
ortion. Ffﬁ??@%t 20 ' (t)i? ey, hEMﬁrQQ@thhhi-kéﬁéﬁeﬂnQUt er

e edges inc me thereln

Pﬁééég§§d4ﬂn35§s§éeﬂ§ iR &reﬁﬁﬁ§EFBF°ﬁousﬁﬁgstaﬁﬁghn88¥§age

ekt Sitdminal-receiving passage extends through the
dielectric housing 14 between the front and rear faces
thereof. Also, in viewing the passages, it should be kept
in mind that contact portion 24, body portion 42 and
terminating portion 26 of each terminal 40, all are
generally coplanar, with lead-in end 24a and retention
section 44 of the terminal also being generally coplanar
but twisted relative to the plane of the contact portion,
body portion and terminating portion.

In particular, each terminal-receiving passage ‘4l
has opposing side walls 41a for contacting and supporting
opposite sides of the body portion 42 of one of the male
terminals. In order to accommodate twisted lead-in end 24a
and twisted retention section 44, each passage 41 includes
an oblique portion defining obligque side walls 41b that
effectively intersects opposing side walls 41a to allow for
passage therethrough of twisted lead-in end 24a and twisted
retention section 44. The oblique portion of each passage
also has opposing end walls 41c which are effective for
engaging the edges of retention barbs 46 by a press-fit.
Actually, teeth 48 at "the outer edges of the retention

_barbs establish an interference fit with the plastic

30

35

material of the housing at opposing end walls 41lc of the
aperture. In other words, it can be seen that the cross
section 41 is rectangular with triangular sections
extending from diagonally opposed corners thereof.

Figure 7 shows four male terminals 40 having been
inserted into their respective terminal-receiving passages
41. It can be seen that opposite sides of body portion 42
of each terminal are embraced by opposite side walls 4la of
the respective passage 41. The retention section 44 of
each terminal is embraced by opposite oblique walls 41b of

8 P
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wal |'s for supporting opposite sides of the pl-anar body portion of the

t er m nal

and each passage includes an oblique portion intersecting the

opposite side walls for passage therethrough of the twisted |ead-in end of
the contact portion as well as for engaging the tw sted retentbR@Eﬁgction.
O her objects, features and advantages of the 96-078 SC
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the respective passage. Opposite end walls 4lc of the
obligque portion of each passage engage the edges of
retention barbs 46. As the barbs are provided with teeth
48, the teeth establish an interference fit with end walls
41c of the oblique portion of the passage.

With the system of the present invention as de-
scribed above and best shown in Figures 6 and 7, it readily
can be seen that in any given row of terminals, the
retention points of any two adjacent terminals are not
directly adjacent to each other. Because retention
sections 44 are twisted out of the planes of the body
portions of the terminals, adjacent retention points at
the edges of the retention sections are not horizontally
aligned but rather staggered between adjacent terminals
along any given row of terminals. Looking at either the
top row or the bottom row of terminals in Figure 7, it can
be seen that the right-hand retention point of the left-
hand terminal is below the left-hand retention point of the
right-hand terminal. Therefore, the retention forces
between adjacent terminals are not in alignment. The
result is that the terminals can be more closely spaced to
each other to provide a more dense connector. This is
because there is more material between adjacent terminals
than if the retention points of the terminals were in
alignment directly through the walls (as in the prior art),

~and thus there is less of a tendency to crack the plastic
material in the dividing walls, generally designated "W" in
Figure 7. In essence, the distance "d" between the closest
interference fit retention points that are in compression

has been substantially increased.
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invention will be apparent fromthe follow ng detailed description taken in

connection with the acconpanying draw ings. Brief Description of
t he Draw ngs The features of this invention which are believed to
be novel are set forth with particularity in the append- ed Cl%ﬁﬁ&mT The

I nvention, together with its objects and 96-078 SG

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

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

herein. I —
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t he advantages thereof, may be best understood by reference to the

fol l ow ng description taken in conjunction with the acconpanying draw ngs,

in which like reference nunerals identify like elenents in the figures and

i n which:

top plan view of the connector

FIGIRE 1 is of an el ectry

connect or enbodying the concepts i“ﬂuﬁl“ﬂm |:|IJ

vi ew of the ceﬂﬂfﬁgor

the termnal sT™=——
in end of the term nal;
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housi ng;
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FIGURE 6 is an enl arged fragmented

electrical terminal (40), comprising:

an elongated generally planar body portion (42);

a terminating portion (26) extending rearwardly
of the body portion;

a contact portion (24) extending forwardly of the
body portion, the contact portion having a lead-in end
(24a) that is gradually twisted relative to the plane of
the body portion; and

the body portion (42) including an enlarged
retention section (44) that is twisted relative to the
plane of the body portion such that the plane of the
twisted retention section (44) is generally coincident with
the plane of the twisted lead-in end (24a) of the contact
portion (24).

2. The male electrical terminal of claim 1
wherein the planar body portion (42) has opposite edges
(42a) and the twisted retention section (44) is enlarged by
means of a pair of retention barbs (46) projecting
transversely outwardly from the opposite edges (42a) of the
body portion (42).

3. The male electrical terminal of claim 2
wherein said retention barbs (46) have tapered outer edges.

4, The male electrical terminal of claim 2
wherein said retention barbs (46) have outer edges with

teeth (48) formed therein.
-
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FIGURE 7is aviewsinlar to that of Figure 6, but with terminals received
I n the passages. 6 Detailed Description

of the Preferyifg | wﬁi} Referring to the drawings in greater
detail, and fﬂ“ﬂlﬁ“ﬁlﬂ“ﬂﬁs 5“1-3, the invention is enbodied inan

el ectrical conhect o, Yeneral |y designated 12, which includes §_§E§ngated
dielectric housing, generally designated 14, and a front shield, generally

desi gnated 16. 5, An electrical connector (12), comprising:
a dielectric housing (14);
a plurality of terminals (40), each terminal
including an elongated planar body portion (42), a contact
5 portion (24) extending forwardly of the body portion, a
terminating portion (26) extending rearwardly of the body
portion, and the body portion including a retention section
(44) that is twisted relative to the plane of the body
portion; and
10 a plurality of passages (41) in the housing (14)
for receiving the terminals (40), each passage including
opposing side walls (41a) for generally embracing opposite
sides of the planar portion (42) of a respective one of the
terminals (40), and each passage including an oblique
15 portion (41b) intersecting said opposing side walls (41a)
for receiving the twisted retention section (44) of the
respective terminal (40), said oblique portion (41b) of
each passage having opposing end walls (41lc) for engaging
opposite edges of the twisted retention section (44) of the
20 terminal.

6. The electrical connector of claim 5 wherein
the planar body portion (42) has opposite edges (42a) and
the twisted retention section (44) is enlarged by means of
a pair of retention barbs (46) projecting transversely

25 . outwardly from the opposite edges of the body portion, with
the opposing end walls (41c) of the oblique portion (41b)
of the passage (41) engaging edges of the retention barbs
(46) .

7. The electrical connector of claim 6 wherein
30 said retention barbs (46) have outer edges with teeth (48)
formed therein.
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Hou5|ng 14 is a one-piece structure unitarily nolded of dielectric materi al

such as Iastlc or . Shield 16 is a one-piece structure stanped and
f or med OT ','"ﬁ" t metal material. The connector is an
i nput/ou m E

il nt
mating face 18 'of *t he connector, and housing 14 defines a rear |ng
face 20. The front face actually Is formed by a D shaped shrou |on 22

of the shield surround|€g fﬁﬁgﬂégé%tf{&gf %65%%5{%% PR 0B1Sy: éﬁ%&in

plurality of termnals descr erer naf nlnatln or t
portions 26 othehecardratithaporpionedas r ém Leag-iaceend df24ﬂie Ebakeci®r

Such as for | gsgabhPly| Nyl AR CBEIALEVEO! €5 thél Rilaberdop! renbt aey d for

connection to“circuit” traces on board and/or_in the holes or for
i nt er connect i BAYEEOR; rard othe E%%Yep°rtl°n includes a generally planar

5 enlarged retention section (44) that is twisted relative to
the plane of the body portion such that the plane of the
twisted retention section (44) is generally coincident with
the plane of the twisted lead-in end (24a) of the contact
portion (24) and said oblique portion of said housing

|cal devi ce wherein shield 16 defi nes EEE&?

10 passage.
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As best seen in Figure 1, rearwardly fornmed tabs 28 of shield 16 enbrace
housing 14 wthin recesses 30 thereof. Lastly, holes 32 in a base plate 34
of shield 16 are aligned with internally threaded holes 36 in inserts

wi thin the housing 14 for receiving appropriate threaded fastegﬁﬁ%N&pr
fastening the connector to a conplementary mating connector. gg_n-g ga
Referring to Figures 4 and 5 in conjunction with Figures 1-3, & pIuraPity

of male term n | 40 (Fig. 4), are inserted into
respective onRﬁélﬁ b rond ﬁ%§ nal -recei vi ng passages 41
di el ectri ¢ hoHREGERICAL ThEONNERTOR 2, AMERE JiS (VRETH o c ZMBROVER ough
the rear of tRRPERAPERIMEANS- © . through rear termnating face 20 of the
housi ng) such at contact portions 24 of the termnals project forwardly
of the housing and termnating or tail portions 26 project

: A male electrical terminal (40) includes an

5 elongated planar body portion (42), a terminating portion
(26) extending rearwardly of the body portion and a contact
portion (24) extending forwardly of the body portion. The
body portion includes an enlarged retention section (44)
that is twisted relative to the plane of the body portion.

10 An electrical connector (12) includes a housing (14) with
terminal-receiving passages (41) each including opposing
side walls (41a) for embracing opposite sides of the body
portion (42) of a respective one of the terminals (40).
Each passage (41) also includes an oblique portion (41b)

15 intersecting the opposing side walls for embracing the
twisted retention section (44) of the respective terminal.
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rearwardly of the housing as described above and shown in Figure 1.
Each mal e term nal 40 has an el ongated general ly planar body portion 42
ext endi ng between forwardly extending contact portion 24 and rearwardly
extending term nating portion 26. As clearly shown in Figures 4 and 5,
contact portion 24 has a lead-in end 24a that is

(1-3)

24a 48 26




gradually twsted relative to the plane of body portion 42. In addition,

t he body portion includes an enlarged or nodified retention section,
generally designated 44, that is twisted relative to the plane of the body
portion such that the plane of the twisted retention section is generally
coincident with the plane of the twisted | ead-in end 24a of contact portion
24. O course, it is feasible to have Gggﬁtmﬁsted portions not be

coi nci dent with one another. However, 23 used in conjunction with
termnals having twisted lead-in ends, it is preferable to do so to
maxi m ze the anmount of dielectric material between adjacent termnals in
the housi ngp@s described in nore detail bel ow Termnal 40 is
stanped and To@red of condgctive sheet netal material, whereby generally

pl anar body po tﬁ#n 42 hasfopposite edges 42a. Twi sted retention section 44
is enlarged ¥ négns of a Pair of retention barbs 46
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projecting transversely outwardly fromthe opposite edges 42a of body
portion 42. The outer edges of retention barbs 46 are generally rounded or
tapered and include sharp teeth 48 formed therein. In actual practice,

enl arged, twi sted retention section 44 can be sinply forned by coining the
body portion 42 at a prescribed point therealong to create retention barbs
46 projecting outwardly of the body portion as a result of the coined netal
material thereof. As seen by the end view of3F3fure 5, the end profile of
each male terminal 40 is that of a pair of intersecting planes. If desired,
addi ti onal secondary press fit barbs could be added al ong edges 42a

adj acent term nating portion 26. Referring ts/ﬂﬂgure 6, four
term nal -recei ving pa e T oW TT7crgss v ayep stat ed above,
each term nal -recei vy pggsagé eyfen t pff ou t e
t4*\\
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diel'ectric housing 14 between the front and rear faces t
vi ewi ng the passages, it should be kept in mnd that co

generally coplanar, with |ead-in end 24a gnd retention
term nal al so being generally coplanar but.tw sted rel affi h f

the contact portion, body portion E”§¥éé¥§?dﬁ¥ibﬁg porti

ELECTRICAL CONNECTOR HAVING
TERMINAT,S WITH IMPROVED RETENTION MEANS

Field of the Invention

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

Background of the Invention
A known type of input/outpﬁt (I/0} electrical
connector includes a dielectric housing having a front
mating face and a rear face with a terminal-receiving
cavity extending therebetween. A plurality of terminals
are mounted in the housing, with portions of the terminals,
such as male pin portions, extending outwardly of the
dielectric housing for mating with the female terminals of
a complementary mating connector. Often, the cavity in
the housing comprises a plurality of terminal-receiving
passages extending between the front mating face and the
rear face of the housing. Most often, the terminals have
enlarged or modified body sections which are used to fix
the terminals within the passages in the housing so that
the projecting mating portions of the terminals are
. maintained in proper spacing and alignment. The terminals
typically are stamped and formed of conductive sheet metal
material, and the enlarged body sections often are formed
by retention barbs projecting outwardly of opposite edges
of the stamped metal terminal.
An I/0O connector of this type is shown in U.S.
Patent No. 4,740,180 dated April 26, 1988 and assigned to
the assignee of the present invention. That patent
discloses a low insertion force mating electrical contact
structure including a male terminal having a final contact
portion and a forwardly extending lead-in portion having a
gradual twisted cross-section relative to the final contact



In particular, each termnal -receiving passage 41 has opp sﬁEﬁ%@@%%BHﬁE’F

4la for contacting and supporting opposite sides of the bqdyPortionm—42-ef
one of the male termnals. In order to acconmdate twi sted |jeaflg glgngag4
and tw sted retention section 44, each pa%;age 41 i ncl ude n oblique
portion defining oblique side walls 41b tHat effectively ijntersects

opposi ng side%%ﬁ}- 41a I f re o] QLG&&RE%EE%EUﬁ‘**
| ead-in end 24a g%%nkmﬁg?ﬁggééﬁﬁ%fﬁ%ﬁpgﬁ§?%§ﬁ5§ ! %Eé.ﬁgﬁlque porti
each passage #daphask teppatienyidid andluad £bntakitclcantdlevtecspyangoprm

engagi ng the edgas OfcigtigRlli on barbs 46 by a press-fit. Actually, teeth 48
at the outer edges of the retention barbs_establish an interference fit
with the plastic materi&ongidegabhusPrgbaemeppesnhynépd Gal | 8¥4se ofnt he

aperture. |In @d@igniRigds,/o boff8chbersesh thdtcHdiictiedsdesetlibed 4botre,

rectangul ar V\'i]r}erclzatursieangfl | %Eiesetcetr{d%r}xscy in the electronics industry to
demand miniaturized connectors having ever-increasing
terminal densities. Typically, the terminals are densely
arranged in the dielectric connector housing, leaving only
a small amount of housing material between adjacent
terminals. The housings typically are molded of plastic
material. Terminal retention sections, such as the
outwardly projecting retention barbs described above, must
be wide enough that they slightly exceed the width of the
c¢losely-spaced terminal-receiving passages in the housing,
whereby the terminals are held in the housing by a press-
fit, which results 1in transversely outwardly directed
forces. In very dense terminal arrangements, this tends to
crack the thin housing walls between the adjacent terminal
passages or make them difficult to mold. This is
especially true with male terminals which tend to twist
upon insertion into the passages, such as with the male
terminals in the aforementioned 4,740,180 patent.

One solution to the above problems has been to
insert-mold the terminals in a dielectric insert to form a
terminal module which, in turn, is mounted within a cavity

- in the connector housing. While this might solve the
retention problem, the insert-molding process adds
considerably to the cost of manufacturing such miniaturized
connectors.



ext endi ng from di agonal | y opposed corners thereof.
four male termnals 40 having been inserted into their respegti
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portion 42 of each term nal are enbraced by opposite side wall$ 41la of the
respective passage 41. The retention section 44 of each terfinal 15
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enbraced by opposite obljque walls 41b of,the, respective pas$age. .,
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as de- scribedighotermivabesarsapywyiithif gthes Gormectr | thaueddid,y and

particularly a system which is highly effective with male
terminals having twisted contact or lead-in ends.

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

provide an electrical connector having a male terminal, of
the type described above, with a new and improved terminal
retention system.

In the exemplary embodiment of the invention, a
male electrical terminal includes an elongated planar body
portion having a terminating portion extending rearwardly
therefrom. A contact portion extends forwardly of the body
portion. The contact portion has a lead-in end that isg
gradually twisted relative to the plane of the body
portion. The body portion includes an enlarged retention
section that is twisted relative to the plane of the body
portion such that the plane of the twisted retention
section 1s generally coincident with the plane of the
twisted lead-in end of the contact portion.

Preferably, the terminal is stamped and formed of
conductive sheet metal material. The planar body portion
has opposite edges, and the twisted retention section is

- enlarged by means of a pair of retention barbs projecting

transversely outwardly from the opposite edges of the body
portion. The retention barbs may have generally tapered
outer edges, and the edges include teeth formed therein.

The male terminals are received in pasgsages in a
connector housing. Each passage includes opposing side
walls for supporting opposite sides of the planar body
portion of the terminal, and each passage includes an
oblique portion intersecting the opposite side walls for
passage therethrough of the twisted lead-in end of the
contact portion as well as for engaging the twisted
retention section.




9 can be seen that in any given row of t retention points
adj acent termnals are not directly adjacent to each of
retention sections 44 are twi sted out of the planes of the
the term nal s, adj acent retention points at the edges of
sections are not horizontally aligned but %r at her st agger ed

termnals al ong any gi V(léﬁlh{?%}lvs(g t rm ngealtm:,_?osok%ng % v%h'i:

or the bottomrow of te gur

REPRCEMERT SHEET

body portlons
t ie iret HHY 1907 {
n

t ween adj ace

g t%eftgﬂ row

invention will be apparent from the following detailed
description taken in connection with the accompanying draw-

ings.
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be seen that the right-hand retention point of the left-
bel ow the |l eft-hand retention point of the right-hand ter
Therefore, the retention forces between adjacent termn
al i gnnment . The result is that the ternlqgls can be nore
each other to provide a nore dense connect®s This is

nore materi al a n.f the retention porNTs~of ?
the termnals ﬁf%%;:g#ég#%§§i S @5@ Yaiifids gh the walljs (as in the prlon
art), and thus there is ’Eh@sie@rcuzetsenﬂetrms timvensdont Wei ph ke A
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in conpressi orfhaSlaEeH- suBBeadnvant§onnckegsther 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 a perspective view of an electrical
connector embodying the concepts of the invention;
FIGURE 2 is a top plan view of the connector;
FIGURE 3 is a front elevational view of the

connector;

FIGURE 4 1is a perspective view of one of the

terminals;

FIGURE 5 is an end elevational view of the lead-

in end of the terminal;

FIGURE 6 1is an enlarged fragmented section
through some of the terminal-receiving passages of the

connector housing; and

FIGURE 7 is a view similar to that of Figure 6,

but with terminals received in the passages.



10 It will be understood that the invention nTy ey
ot her specific forns without departing fromthe spirit o %%ghﬁﬁﬂ%%ﬁ% éhEET
characteristics thereof. The present exanples and enbojigfnts, thereiETe

are to be considered in all respects as ilJustrative and] npt Ir@sitiil 4896,
and the invention is not to be limted to~the details gijen_herein.

Detailed Description of the Preferred Embodiment
Referring to the drawings in greaggf detail, ana
first to Figures 1-3, the invention is embodied in an
electrical connector, generally designated 12, which
includes an elongated dielectric housing, generally
designated 14, and a front shield, generally designated 16.
Housing 14 is a one-piece structure unitarily molded of
-dielectric material such as plastic or the like. Shield 16
is a one-piece structure stamped and formed of conductive

sheet metal material.

The connector is an input/output (I/O) electrical
device wherein shield 16 defines a front mating face 18 of
the connector, and housing 14 defines a rear terminating
face 20. The front face actually is formed by a D-shaped
shroud portion 22 of the shield surrounding forwardly
projecting contact portions 24 of a plurality of terminals
(described hereinafter). Terminating or tail portions 26
of the terminals project from rear face 20 of the connector
such as for insertion into appropriate holes in a printed
circuit board for connection to circuit traces on the board
and/or in the holes or for interconnection to wires of a
cable.

As best seen in Figure 1, rearwardly formed tabs
28 of shield 16 embrace housing 14 within recesses 30
thereof. Lastly, holes 32 in a base plate 34 of shield 16
are aligned with internally threaded holes 36 in inserts

* within the housing 14 for receiving appropriate threaded
fasteners for fastening the connector to a complementary
mating connector.

Referring to Figures 4 and 5 in conjunction with
Figures 1-3, a plurality of male terminals, generally
designated 40 (Fig. 4), are inserted into respective ones
of a plurality of terminal-receiving passages 41 in
dielectric housing 14. The terminals are inserted into the
passages through the rear of the connector (i.e., through
rear terminating face 20 of the housing) such that contact
portions 24 of the terminals project forwardly of the
housing and terminating or tail portions 26 project
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el ectrical

pl anar body portion (42);
rearwardly of the body portion;
forwardly of the

termnal (40), conprising:
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1. A stanped and fornmed conductiv
an el ongatjedj general I'y
a termnating portion 6)53xﬁgﬁdﬂg

e
e
rearwardly of the housing as described above an
Figure 1.

Each male terminal 40 has an elongated generally
planar body portion 42 extending between forwardly
extending contact portion 24 and rearwardly extending
terminating portion 26. As clearly shown in Figures 4 and
5, contact portion 24 has a lead-in end 24a that is
gradually twisted relative to the plane of body portion 42.
In addition, the body portion includes an enlarged or
modified retention section, generally desigmated 44, that
is twisted relative to the plane of the body portion such
that the plane of the twisted retention section is
generally coincident with the plane of the twisted lead-in
end 24a of contact portion 24. Of course, it is feasible
to have the twisted portions not be coincident with one
another. However, when used in conjunction with terminals
having twisted lead-in ends, it is preferable to do so to
maximize the amount of dielectric material between adjacent
terminals in the housing as described in more detail below.

Terminal 40 is stamped and formed of conductive
sheet metal material, whereby generally planar body portion
42 has opposite edges 42a. Twisted retention section 44 is
enlarged by means of a palr of retention barbs 46
projecting transversely outwardly from the opposite edges
42a of body portion 42. The outer edges of retention barbs
46 are generally rounded or tapered and include sharp teeth
48 formed therein. In actual practice, enlarged, twisted
retention section 44 can be simply formed by coining the
body portion 42 at a prescribed point therealong to create
retention barbs 46 projecting outwardly of the body portion
as a result of the coined metal material thereof. As seen
by the end view of Figure 5, the end profile of each male
terminal 40 is that of a pair of intersecting planes. If
desired, additional secondary press fit barbs could be
added along edges 42a adjacent terminating portion 26.

Referring to Figure 6, four terminal-receiving
passages 41 are shown in cross-section. As stated above,
each terminal-receiving passage extends through the

imz
A contact portign et endi n



body'portion, the contact portion having a lead-in end (24a

gradually twisted relative to the plane of the body portion]

t he body portion (42) including an enlarged retention secti
twisted relative to the plane of the body _portion such that
the twisted retention section (44) |s gené#ally coi nci dent
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transversely outwardly fromthe oppo e e

terminating portion 26 of each terminal 40, all are

generally coplanar, with lead-in end 24a and retention

section 44 of the terminal also being generally coplanar
but twisted relative to the plane of the contact portion,

body portion and terminating portion.

In particular, each terminal-receiving passage 41

has opposing side walls 4la for contacting and

supporting

opposite sides of the body portion 42 of one of the male

terminals. In order to accommodate twisted lead-in end 24a
and twisted retention section 44, each passage 41 includes

an oblique portion defining oblique side walls 41b that

effectively intersects opposing side walls 4la to allow for

passage therethrough of twisted lead-in end 24a

and twisted

retention section 44. The oblique portion of each passage
also has opposing end walls 4lc which are effective for

engaging the edges of retention barbs 46 by a

press-fit.

Actually, teeth 48 at the outer edges of the retention

barbs establish an interference f£fit with t
material of the housing at opposing end walls

he plastic
41c of the

aperture. In other words, it can be seen that the cross.

section 41 is rectangular with triangular sections

extending from diagonally opposed corners thereof.

Figure 7 shows four male terminals 40 having been
- inserted into their respective terminal-receiving passages

41. It can be seen that opposite sides of body

portion 42

of each terminal are embraced by opposite side walls 4la of

the respective passage 41. The retention section 44 of
each terminal is embraced by opposite oblique walls 41b of

the respective passage. Opposite end walls
obligque portion of each passage engage the
retention barbs 46. As the barbs are provided

41¢ of the
edges of
with teeth

48, the teeth establish an interference fit with end walls

41c of the oblique portion of the passage.

With the system of the present invention as de-

scribed above and best shown in Figures 6 and 7,

it readily



body portion (42). 3. The male electrical ternﬂEﬂﬂ.AGEﬁwﬁhﬂgﬁtﬁ

wherein said retention barbs (46) have tapered outer edge
The mal e electrical termnal of claim2 wherein said rete tlongga @ﬁ §%§)?
have outer edges with teeth (48) forned t@Freln

—

can be seen that in any given row of términals, the
retention points of any two adjacent terminals are not

directly adjacent to each other. Because retention

sections 44 are twisted out of the planes of the body

portions of the terminals, adjacent retention points at

the edges of the retention sections are not horizontally

aligned but rather staggered between adjacent terminals .
along any given row of terminals. Looking at either the

top row or the bottom row of terminals in Figure 7, it can

be seen that the right-hand retention point of the left-

hand terminal is below the left-hand retention point of the

right-hand terminal. Therefore, the retention £forces

between adjacent terminals are not in alignment. The

result is that the terminals can be more closely spaced to

each other to provide a more dense connector. This is

because there is more material between adjacent terminals

than if the retention points of the terminals were in

alignment directly through the walls (as in the prior art),

and thus there is less of a tendency to crack the plastic

material in the dividing walls, generally designated "W" in

Figure 7. In essence, the distance "d" between the closest

interference fit retention points that are in compression
has been substantially increased.




12 5. An electrical connector (12), conprising -

di el ectric housing (14); a plurality of term nal SR P@?E%ﬁi’@-hSHEET
term nal including an el ongated pl anar body portion (42), la jcontact “port+on
g {pof & 44K (26)

(24) extending forwardly of the body portion, a termnati A
extending rearwardly of the body porti on,18nd the body pofti i.ncl udi ng
he

retention section. (44) that,js.wsted relative to.th ane of t
portion; and aftpl"[f'r]laflkﬁ/ “Hfde%?é’ §¥‘(ali'1§%hlen i B§Y(P%) for
recei ving the ¢mbodisd sin( 4@hereapécpfiss dpanisnetiodony depast g Simban
(41a) for gene V.. eqlr agi p j [ ‘ | gnar ti ) of
a respective oéréi%%/ttﬁg {% %'rllﬁgﬁgl S ffé)e?t%é:%%%ég%h%}}%&?é in?ﬁéd;p%%s%%%
obl i que 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.



obl i que portion (41 e havi ng opposi ng end wal
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port]og (41b) interg IWH Fsing side walls (41a? fZB
t t tent t t
wisted retention SEMH ea!@) Eﬂige respective termnal ( I)s i%} J#Jﬁrige;]

engagi ng opposite edges of the tmﬁsted rgégntion section (44)

term nal . 6. The electrical nnector of claimb5
pl anar body POy, i (42) has opposite edges (42a) and the tw
section (44) i rged by nmeans of a pair of retention barb
projecting transversely outwardly fromthe opposite edges of

portion, wth the opposiyng en 5 1c f i
t he passage (41) engagln% edgggm%# t %éfe%g%tlgﬁ g?bsg?§%§8£
electrical terminal (40), comprising:

an elongated generally planar body port

of thn

wherein the -
L&edhLeLenLLQﬂ_ﬂﬂJ
s (46)

t he body
1han L4il) of

ion (42);

a terminating portion (26) extending rearwardly

of the body portion;

a contact portion {(24) extending forwardly of the
body portion, the contact portion having a lead-in end

(24a) that is gradually twisted relative to the
the body portion; and
the body portion (42) including an

plane of

enlarged

retention section (44) that is twisted relative to the
plane of the body portion such that the plane of the
twisted retention section (44) is generally coincident with
the plane of the twisted lead-in end (24a) of the contact

portion {(24).

2. The male electrical terminal of

claim 1

wherein the planar body portion {42) has opposite edges
(42a) and the twisted retention section. (44} is enlarged by
means of a pailr of retention barbs (46) projecting
transversely outwardly from the opposite edges (42a) of the .

body portion (42).

3. The male electrical terminal of

claim 2

* wherein said retention barbs (46) have tapered outer edges.

4. The male electrical terminal of

claim 2

wherein said retention barbs (46) have outer edges with

teeth (48) formed therein.
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el ectrical cconnector @ claim5 wherein the contact portijon
end (24a) that is 12

5. An electrical connector (12), komprising:
a dielectric housing (14};
a plurality of terminals {40), each terminal

including an elongated planar body portion (42}, a contact
portion (24} extending forwardly of the body portion, a
terminating portion (26) extending rearwardly of the body
portion, and the body portion including a retention section.
(44) that. is twisted relative to. the plane of the body
portion; and

a plurality of passages {(41) in the housing (14)
for receiving the terminals (40), each passage including
opposing side walls (4l1la) for generally embracing opposite
sides of the planar portion (42} of a respective one of the
terminals (40), and each passage including an oblique
portion (41b)} intersecting said opposing side walls (41a)
for receiving the twisted retention section (44) of the
respective terminal (40), said obligue portion (41b) of
each passage having opposing end walls (41c) for engaging
opposite edges of the twisted retention section (44) of the
terminal.

6. The electrical connector of claim 5 wherein .
the planar body portion (42) has opposite edges {42a) and
the twisted retention section (44) is enlarged by means of
a pair of retention barbs (46) projecting transversely
outwardly from the opposite edges of the body portion, with

" the opposing end walls (41c) of the oblique portion (41b}
of the passage (41) engaging edges of the retention barbs
(46) .

7. The electrical connector of claim 6 wherein
said retention barbs (46) have outer edges with teeth (48)
formed therein.
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gradhalwﬁ twsted refative to the plane of the body portidgn
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twi st ed!RERY the p
the twisted retertidn &ection (44) is generally coinciden 'tmgth&ﬂggﬁne
of the twisted lead-in end (24a) of the ckht act portion (24)_and sai

oblique portion of sal dshousllh%g eq.%sé g %’al connector of c¢lpim 5 wherein
tha

the contact portion has a lead-in end (24a)
gradually twisted relative to the plane of the body
portion, and the body portion includes a generally planar
enlarged retention section (44) that is twisted relative to
the plane of the body portion such that the plane of the
twisted retention section (44) is generally coincident with
the plane of the twisted lead-in end ({24a) of the contact
portion (24) and said oblique. portion of said housing

passage.
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ABSTRACT OF THE DISCLOSURE

ELECTRICAL, CONNECTOR HAVING TERMINALS WfTﬁ IMPROVED

RETENTION MEANS

A male electrical terminal (40) includes an
elongated planar body portion (42), a terminating portion
(26) extending rearwardly of the body portion and a contact
portion (24) extending forwardly of the body portion. The
body portion includes an enlarged retention section (44)
that is twisted relative to the plane of the body portion.
An electrical connector (12) includes a housing (14) with
terminal-receiving passages (41) each including opposing
side walls {(41a) for embracing opposite sides of the body
portion (42) of a respective one of the terminals (40).
Each passage (41) also includes an oblique portion (41b)
intersecting the opposing side walls for embracing the
twisted retention section (44) of the respective terminal.
FIG., 1



