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TRICAL CONNECTOR WITH PIN RETENTION

FIELD OF THE INVENTION

‘The present invention relates generally to electrical connectors. More specifically, the

present invention rclates to a pin retention mcans employed in an clectrical connector.

‘I'he use of multi-contact connectors is a welljknown method for providing an organized
and orderly connection of multiple leads such as {n electronic devices. Multi-contact connectors
terminate conductors and cables between clectronic circuits within a system, between systems,
and between systems and external power sources and signal lines. Multi-contact connectors
interconnect circuits on circuit boards with backplanes or backpanels or wiring within an

enclosurc. They may also interconnect chassis and circuit boards in different enclosures.

Such connectors comc in a variety of shapes including trapezoidal, 'rectangul ar, and
circular. These connectors typically include an electrically insulative connector housing
containing multiple aperturcs through which conductive connector contacts are inserted. These
conmector contacts, a plurality of which are included in such connector ass“cmblies, are connccted
to separale incoming wires and a dielcctric insert assembly for fixedly or removébly mounting

the electrical contacts in the connector shell.

~i

TFor example, right angle, D-faced clectrical connectors arc used in the electronics
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present invention relates to a pin retention neans enployed in an

el ectrical connector. 5 BACKGROUND OF THE | NVENTI ON

The use of multi-contact connectors is a well-known method for providing an
or gani zed and orderly connection of multiple | eads such as in

el ectroni c devices. Milti-contact connectors - term nate conductors
and cabl es betmeen electronlc CIrCUItS within a system betmeen syst ens,

and between é%}e ag ﬁower sources and s & h “h
wul ti'® ‘B’HP’ai’et‘ oM ?‘s“’"‘” 8“‘““%0 Pt BShMEEET 1 %‘ifi{ff‘{"‘s SHWHET b%‘f‘P“‘SB&r ds
w th backpl anes or backpanels or wiring within an

The contacts of the electrical connector are typically soldcred to conductive traces on a printed

circuit board at a backwall or panel of the computer. The front face on the connector is mated

with a complementary electrical connector which is attached to the peripheral equipment.

These types of electrical contacts are supported in aperturcs in the insulative housing of
the connector with back cnds of the contacts bent at right angles. The contacts terminate in
solder posts which extend downward from the conncctor housing for insertion into through-

plated holes in a printed circuit board for subsequent soldering thereto.

Typically the contacts arc held in place by an interference fit between the contact and the
wall forming the aperture in the connector housing by either oversizing the contact to the
_ aperlure or by providing barbs on the contact which cngage the internal wall defining the

aperture.

However, by employing an interference fit between the contacts and the connector
housing, several problems arc commonly experienced. One such problem is that the insertion fit
caﬁ cause warpage of the conncctor housing. Also, the insertion forcés required to insert contact
pins through the conncctor hbusing can sometimes bend, misalign, or skew cither the pins or the
soldcr tails. As mentioned above, because of the importance of properly aligning the solder tails

to the appropriate terminal in the printed circuit board, such misalignment can render a connector

unusable.

-_
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£ * - . . . . . .
encl osure. They may al so interconnect chassis and circuit boards in

di fferent encl osures. Such connectors cone in a variety
of shapes including trapezoidal, rectangular, and circular. These
connectors typically include an electrically insulative connector housing
15 containing nultiple apertures through which conductive connect or
contacts are inserted. These connector contacts, a plurality of
whi ch are assenbl 2 _connect.e to
separate i FQ&‘H %‘&8@8 aﬂ%c %‘Cgért’rr F%“‘Y%%'Ff‘sﬁgggﬁﬁieW ﬁlﬁ’rhoﬁ‘i’ pdipgptagt
renovabl y nDuntlng the el ectrical contacts in the connector shell.

in order to eliminate some of the above-mentioned problems. This nccessitated the use of tight

tolerances which increascd production costs.

U.S. Patent No. 5,017,159 discloses an clectric terminal for mounting electrical
componcnts on printed circuit boards. A mounting leg is employed to secure the connector to the
printed circuit board. This mounting leg includcs at lcast onc clongate indentation in the
rneunting end parallel to the longitudinal akis which facilitates the splitting of the mounting leg
along the indentation into two half leg portions and splaying the two half leg portions into
abutment egainst the opposcd side of the printed circuit board to secure the position of the
lerminal on the printed.circuit board. However, it has been found that in some cases splaying
docs not follow _thc coin along the center of the leg, but favors o;1c side and results in an
asymrmetrical one sided splay. Such off center splaying has a tendency to further pull the

terminal pin off the original center line perpendicular to the printed circuit board surface.

SUMMARY OF THE INVENTION
It is an object of the present invention to provide an clectrical conncctor which

insulatively supports contacts within a conncctor housing.

Tt is also an object of the present invention to provide an clectrical conncctor where the

contacts can be casily inserted into the conncctor housing without change to the contacts or the

housing.
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20 For exanple, right angle, D-faced electrical connectors are
used in the electronics

2 i ndustry as input/output devices to interconnect a conputer to
external peripheral equipnent. The contacts of the electrica
connector are typically soldered to conductive traces on a printed

A further object of the invention is to provide a connector where the contacts are easily

inserted into the connector housing which thereby eliminates misalignment of the pins or solder

tails by the high insertion forces of the prior art.

In order to achieve these and other objectives, the present invention comprises an
clectrical connector ﬁomprising an insulative housing having an elongate aperture tl1¢rclhrough.
An clongate electrical contact is insertable within said housing aperture in a direction of
insertion, said conlact having a first cnd cxtcnciing cxternally through a first end of said aperture,
and an opposed second end extending externally through a second end of said aperture. The
contact further includes a deformable flange adjacent the first end of the contact for expaunded
deformation so as to prevent removal of said contact from said housing aperturc in a direction

opposite said direction of insertion.

The present invention also comprises an electrical conncctor comprising an insulative
housing having a conncction face and an oppos;:d termination face, and a plurality of clongate
aperiures extending between the connection face and the termination face. Also included is a
plufality of mated elongate elecirical contacts inscrtable within said housing from said
termination face to said connection face. The contacts have first ends cxtending externally
through first ends of said aperturcs, and opposed second ends extending externally throuéh

"opposed second ends of said apertures. The contacts further include a deformable flange

adjacent said first cnd of the contacts for expanded deformation so as to prevent removal of said

contacts through said termination face.

/
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circuit board at a backwall or panel of the conputer. The front face on the
connector is mated with a conplenentary electrical connector which
is attached to the peripheral equipnent. 5 These types
of electrical contacts are supported in apertures in the insulative housing
of the connector with back ends of the contacts bent at right

angl es. The contacts termnate in sol der posts which extend
downward fromthe connector housing foor insertion into through-

plated holes in a printed circuit board for subsequent sol dering thereto.

10
BRIEF DESCRIPTION OF THE DRAWINGS

Figure | is an exploded view of a connector for employing the contact rctention method

of the present invention.

Figurc 2 is an isometric view of a connector employing the contact retention of the

present invention.

Figure 3A is a cross-scctional view of the connector of Figurc 1 where the drawing shows

the insertion of the contacts into the connector housing of the present invention.

Figure 3B is a cross-section view detailing a fully inserted contact in the conncctor

housing of the present invention.

Figurc 3C is a cross-section view showing the swaging of the contacts inserted into the

connector of the present invention.

DETAILED DESCRIPTION OF THE INVENT (ON

The present invention provides an clectrical connector which suppotts a plurality of
contacts in a housing unit within a mated aperu;re. The clectrical contacts are retained in a
receiving aperture by the cxpansion of a deformable flangc portion of the contact once the

contact is inserted in the aperture.
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- Typically the contacts are held in place by an interference fit between the

contact and the wall formng the aperture in the connector housing
by either oversizing the contact to the aperture or by providing
barbs on the contact which engage the internal wall defining the

aperture. 15 However, by enploying an interference fit
bet ween the contacts and the connector housi ng, several problens

are commonly experienced. One such problen1|s that the insertion fit

can cause ﬁérsbta‘ge i FIEuEes Loandhve dRsopresiad i1vepliompreyides pa clepgical canestor d dar
required to insert contact pi ns through the connector housing can
sonet ¢oEdishimgatleatiicd coyrection bethewn e nidniag cldeaiqal connectot (et shown) and a

printed circuit board (also not shown). In a preferred embodiment, electrical connector 1
includes a connector housing 2, which is a gencrally clongate rectangular member, fabricated
from an electrically insulative material such as molded plastic. Housing 2 includes a plurality of
apertures 6, which arc gencrally rectangular in shape, through which the contacts 4 are inscrted.
The apcrtures 6 may be arranged in two longitudinally extending transversely spaced rows, as
shown. IIowever, other aperture shapes and arrangements of apertures are within the

contemplation of the present invention.

| 'The contacts 4 are elongate members t};pically sténiped from a planar sheet of a
conductive metal. The contacts 4 cach include an clongate interconnection cnd in the shape of a
pin 13, an opposed surface mount solder tail 19, and a central body 16 therebetween. While pins
13 and solder tails 19 arc shown in the preferred cmbodiment, the configuration of contacts 4 is
not limited thereto. Conlact body 16 is an elongate flat planar member having cxtending

~ shoulders 22, and 24 adjacent solder tails 19 and deformable retention flanges 26 and 28 adjacent

pin 13.

Depending on the spacial relation and oricntation betwceen a particular contact 4 in the
connector housing and the preferred location for connecting the corresponding solder tail 19,
solder tail 19 may be a straight member or it may be bent into a configuration that provides
connection of the solder tail 19 to a lead spaced away from the connector 1. Figurcs 1 and 2

6 \
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20 ' solder tails. As mentioned above, because of the irrportance of
properly aligning the solder tails to the appropriate termnal in
the printed circuit board, such m salignnment can render a connector

unusabl e.
show examples of a straight solder tail 19" which allow connection leads in a single planc as
provided, for example, by a printed circuit board. While the figures show the contact with onc

end leading into a solder tail, this is not the only construction contemplated by the invention.

As shown in Figurcs 1 and 2 contacts 4 arc positioned within housing 2 so as to permit
clectrical connection between contacts of a mating counector and traces on a printed circuit
board. Pin 13 extends externally of a connection face 40 while solder tail 19 extends externally
of an opposed termination face 42. Asis well known in the connector art, pins 13 are designed
for mating inlerconnection and solder tails 19 are desi gned for solder termination to a printcd

circuit board.

Figures 3A-3C provide a cross-scctional view of a portion of connector housing 2. The
apertures 6 arc formed to cooperatively receive the contacts 4 inserted therethrough. Apertures 6
are elongate aperlures defined between connection face 40 and termination facc 42, Opposed
side walls 11 and 12 of housing 2 further define aperture 6. The apertures 6 include recesses 7

and 8 at each longitudinal end thercof, namely conncction face 40 and termination face 42

respectively.

Recess 7 is defined by a recessed surface 9, and is in communication with termination
face 42. Recess 7 has a width which is greater than the width of a central portion 6a of aperture
6. |

Recess 8 is defined by tapered walls 11¢ and 12¢ which open outwardly to conncction

7
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3 Furthernore, interference fit connectors require a

precise fit between the hole and contact in order to elimnate
sone of the above-nentioned problens. This necessitated the use of tight
t ol erances which increased production-costs. 5 U. S. Patent

No. 5,017,159 discloses an electric termnal for nounting electrical
conponents on printed circuit boards. A nounti ng |l eg is enployed to secure

t he cqnne inted cir.cuit Thi s npun

ol udse B oo ils 1eang d2s NrResmas e 9hdth af ConneChag Fer Ag aeh
parallel to the |ongitudinal axis which facilitates the spl itting of the
mount imil ehgagingly receive deformable flanges 26 and 28 for retention.

While both the central contact body 16 and the receiving aperture 6 have been displayed

in a rcctangular shape, the invention is not limited to the rectangular shapc, as other varieties of

shapes are contemplated.

Contacts 4 are generally inserted into housing 2 from the termination face 42 towards the
connection face 40 in the dircction of arrow A. The contacts 4 are of such a dimension with

respect to aperturcs 6 that free unrestricted insertion is permitted.

Tn the preferred embodiment shown herein, as the apertures 6 and contact body 16 of
contacts 4 arc both gencrally rectangular in cross-section, the shape and fit between contact body
16 and aperiure 6 within connector housing 2 prevents the rotation of the contacts 4 about their
longitudinal axis Y. The contacts 4 are inserted until the leading edges 23 and 25 of shoulders 22
and 24, which are wider than the contact body 16, cooperatively engage and seat against recessed
surface 9. Such seating provides a mechanical stop and prevents over-insertion of the contacts 4
in housing 2. In this position, dcformablc retention flanges 26 and 28 arc positioned so that the
pin 13 extends fully through conncctor face 40 as shown in Figurcs 3B and 3C. Figure 3B

shows that once contact 4 is fully inserted into aperture 6, deformable retention flanges 26 and 28

arc positioned adjacent to tapered walls 11c and 12c¢.

Sheet Has Been Reﬂlaced
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along the indentation into two half |leg portions and splaying the two half
| eg portions into 10 abut nent agai nst the opposed side of the printed
circuit board to secure the position of the term nal on the
printed circuit board. However, it has been found that in sone cases

spl ayi ng does not follow the coin along the center of the |eg, but
favors one side and results in an asymetrical one sided splay.

Such of f cgnt t f Il th

Corminal peRegie ks 9& AR PaTE S ion s a8 . 2 may b Sevnec prvasdly
circuit board surf ace. SUMVARY COF THE | NVENTI ON

It i SoaRubBpeed wailsd Ilméalp# é%fen‘tm Pm@m#g toal 35 pmaw/bescd to simudtanteusly suyageect or

whi ch
both deformable retention flanges 26 and 28. lhc swagced rctention {langes 26 and 28 thus reside
~ against recess 8, to thereby lock contact 4 within the connector housing 2. The contact 4 is thus

longitudinally confined by a retention forcc acting through contact 4 at flanges 26 and 28

adjacent connector face 40, and at shoulders 22 and 24 adjacent termination face 42.

Swaging the connector contacts 4 into placce within the connector housing 2 provides a
high retention force for maintaining contacts 4 within the connector housing throughout the .
lifetime of the connector. The high retention forc¢ provided by the present invention is obtained
with a relatively low deformation force being applied to the deformable ﬂanges 26 and 28. Thus
the present invention allows the contacts 4 to be casily inserted into the connector housing 2
which eliminates misalignment of the pins 13 or solder taiis 19 by the high insertion forces

required by the prior art.

Because the present invention does not rely on an interference fit between the contacts 4
and the aperturce 6 within conncctor housing 2 to maintain the contacts in place, the present
invention also eliminates warpage caused by the interference fit of cach contact with the
connector housing,

Furthermore, in the present invention, the contact is not skewed in its entivety, which

leads to unequal distribution on either side of the skewing and an off-balance resulting

9 -_—
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I nsul atively supports contacts within a connector housing. 20

It is also an object of the present invention to provide an electrical
connector where the contacts can be easily inserted into the
connector housing without change to the contacts or the housi ng.

connection. The off-balance connection causes subsequent misalignment with printed circuit

boards and results in a unusable electrical connector.

Figures 1 and 2 also jllustrate conncction cars 30 and 31 cxtending from housing 2 at
each end thereof. Connection ears 30 and 31 provide for the securing of connector 1 to a circuit
board so that the load is not borne by the solder tails 19. The ears 30 and 31 include mounting
brackets 30a and 31a equipped fot receipt of appropriate mounting hardwarc (not shown). The
atlachment of conncctor 1 to the printed circuit.board may also be attained by other means well

known in the art.

The present invention is intended to conform to the preceding description but is not
limited thereto. In addition to those instances mentioncd above which may deviate from the
description, the shoulders of the contacts and the recessed surfaces against which they abut nced

not be limited to a rectangular shape.

10
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Afurther object of the invention is to provide a

connect acts are easily I nserted into the
connectlmlmmimm Lt hereby elim nates m salignnent of the pins or
sol der '« y the high insertion forces of the prior art.

In order-to achieve these and other objectives, the present invention

conpri ses an el ectrical connector conprising an insulative

housi QQTh?S’ng\ﬁhﬁlﬂjgat e aperture therethrough.

1. An electrical connector comprising:

an insulative housing having an elongate apeﬁure therethrough; and

an elongate electrical contact jnsertable within said housing aperture in a direction of
insertion, said contact having a first end extending externally through a first end of said aperture
and an opposed second cnd cxtending cxicrnally through a sccond cnd of said aperture, said
contact further including a deformable (lange adjacent said first end of the contact for expanded

deformation so as to prevent removal of said contact from said housing aperture in a direction

opposile said direction of insertion.

2. An electrical connector according to ¢laim 1 whercin said connector housing includes a

conncction face and an opposed termination face with said aperture extending therchetween.

3. An electrical connector according to claim 2 wherein said first end of said aperturc
includes a first recess adjacent said connection facc, said first recess at said connection face

having a width which is greater than the width of said aperture.

4. An electrical conncctor according to claim 3 wherein said recess is configured to

accommodatc said deformed cxpanded flanges.

5. An electrical connector according to claim 4 wherein said aperture includes a second
recess adjacent said termination facc, and said recess at said termination face having a width

11
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An—ervngm—ecﬁ"l—cal contact is insertable within said housing aperture

I n I nsertion, said contact having a first end
extlg !] ﬂ!ﬂﬂgl{i through a first end of said aperture, and an
oppPaS extending externally through a second end of said

aperture. The 10 contact further includes a deformable flange adjacent
the first end of the contact for expanded deformation so-as to

AR LTI T e S S TR AR T R R RS Ay

I nvention al so conprises an el ectrical connector conprising an insulative

15 housi ng having a connection face and an opposed term nati on face, and
a plurality of elongate
6. An electrical conneclor according (o claim 5 wherein said contact includes an extending

shoulder adjacent said second end for engagement with said transitlion surface upon insertion of
said contact in said direction of insertion to thereby confine said contact in said aperture and

prevent over-inscrtion in said direction of insertion.

7. An electrical connector comprising:

-an insulative housing having a connecting face and an opposed termination face and
includes a plurality ol elongate aperiures extending between the conncction face and the
termination face, and

a plurality of mated elongate clectrical contacts inscrtable within said housing apertures
[rom said termination face 1o said connection face, said contacts having first cnds extending
externally through first ends of said apertures and opposed second ends extending cxternally
through opposed second ends of said aperturcs, said contacts each further including a flange
adjacent said first ends of the contacts for expanded deformation so as to prevent removal of said

contacts form said housing apertures through said termination face.

8. An electrical conncctor according to claim 7 wherein said plurality of apertures arc

arranged in said housing in two longitudinally extending transversely spaced rows.

12
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‘ apertures extendi ﬂl‘ ween the connection face and the term nation face.

i nst“llm|||IWMﬁ u‘lm‘ plurality of mated el ongate electrical contacts

id housing fromsaid term nation face to said
connection face. The contacts have first ends extending externally

through first ends of said apertures, and opposed second ends extendi ng
externally through 20 opposed second ends of said apertures. The

contagts fup LR8I EQ 0P ABESH n%tgx%n{bmfem said first re@SR RN o mladfbrst

end of the contacts for expande ormation so as to prevent renfoval of
d ts throu Id term nation face.
accommodate sa{;'i c? Forined expaﬂgdiﬁnges.

10.  An electrical connector according to claim 7 wherein said first ends of said apcrturcs
include first recesses adjacent said connection faces, said first recesses at said connection faccs

having a width which is greater than the widths of said apcrturcs.

11.  Anelectrical conncctor according to claim 10 wherein said recesses are configured to

accominodate said deformable ,_ﬂang_c_:s.

12.  An electrical conncctor according to claim 11 wherein said apertures include seconds
recesses adjacent said termination faces, and said recesses at said termination faccs have widths

which arc greater than the widths of said apertures and which form transition surfaces thercabout.

13.  An clectrical connector according to claim 12 wherein said contacts include cxtending
shoulders adjacent said second cnds for engagement with said transition surfaces upon jnsertion
of said contacts in said dircction of insertion to thereby confinc said contacts in said apertures

and prevent over-insertion in said dircction of insertion.

13
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5 BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is

an expl oded view of a connector for enploying the contact retention nethod
of the present invention.

ELECTRICAL CONNECTOR WITH PIN RETENTION

ABSTRACT OF THE DISCLOSURE

An electrical connector includes an insulative housing having at least one elongate
aperture and aa clectrical contact insertable therethrough. The contact includes a first end
extending externally through a first end of said aperture and an opposed second end extending
externally through a second end of said aperturc. The contact further includes a deformable
flange adjaccent said first end of the contact for expanded deformation so as to prevent removal of

said contact from said housing apcrture in a direction opposite said direction of insertion.

§77-212P:LINIL:K270_1 14
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5 Figure 2 is an i sometric view of a connector enpl oyi ng

the contact retention of the . ¢, . present invention
Figure 3A is a cross-sectional viewof the connector of Figure 1 where the

drawi ng shows 10 the insertion of the contacts into the connector
housi ng of the present inveptjon. ' Figure 3Bis a

cross-section view detailin fully inserted contact in the connector
housi ng of the present invent{on.

'0\4-’

v/ )

1)

V

)

;
/ \f/

/

U
(1

/&(/\

/

1

[/{/

i

“oG(L

This Sheet Has Been Reﬂlaced




15 Figure 3Cis a cross-section view show ng the swagi ng of the
contacts inserted into the connector of the present invention.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention
provi des an el ectrical connector which supports a plurality of 20

contacts in a housing unit within a mated aperture. The electrical contacts
are retained in a recei ving aperture by the expansion of a

def or mabl e flaﬁép portion of the contact once the

This Sheet Has Been Reﬂlaced




contact is inserted in the aperture.

6 As shown in Figures 1 and 2, the present invention
provi des an el ectrical con | for establishing el ectrical
connecti on between a mating e/'lﬁct.w{éll connector (not shown) and a

"l



b}inied circuit board (al so not-shomh). In a preferred enbodi nent,

el ectrical connector 1 i ncl udes a connector housing 2, which is a
general ly el ongate rectangul ar nmenber, fabricated 5 from an
electrically insulative material such as nol ded pl astiic. Housi ng i ncl udes
a plurality of apertures 6, which are generally rectangular in
shape, through which the contacts 4 are inserted. he apertures 6
may be arranged in two |ongitudinally extending transver éfz spaced rows,

as shown. However, other aperture shapes and ar enents of
apertures are within the contenpl ation-of the pfesent invention.

10 The contacts 4 are el orrgat e nenbers éﬁ,cally st anped

froma planar sheet of a

\
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————
-« conductive netal. The contacts 4 each include an el ongate interconnection

end in the shape of a pin 13, an opposed surface nount sol der tai
19, and a central body 16 therebetween. Wile pins 13 and sol der
tails 19 are shown in the preferred enbodi ment, the configuration of
contacts 4 is 15 not limted thereto. Contact body 16 is an el ongate
fl at planar nenber havi ng extendi ng shoul ders 22, and 24 adj acent
solder tails 19 and deformable retention flanges 26 and 28 adj acent

pin 13. Dependi ng on the spacial relation and orientation

between a particular contact 4 in the

g
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20 connect or hou5|ng and the preferred |location for caonnecting—t
correspondi ng sol der tail 19, sol der tail| REPhAGEMENT 8 rS'ght Sg.\.O
menber or it may be bent into a configuration thagPeseyipties: paged | to page

connection of the solder tail 19 to a lead SpaCGdﬂaﬂwn(soompmdcéntﬁbm@ﬂfk
- Floures & and 2 : & Drawing(s) : paged' /5. to paged 20
' u/.éastract : paged 14 to paged ...
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FIELD OF THE INVENTION

10

15

20

The present invention relates generally to electrical connectors. More specifically, the

present invention relates to a pin retention means employed in an electrical connector.

BACKGROUND OF THE INVENTION

The use of multi-contact connectors is a well-known method for providing an organized
and ordeﬂ).} connection of multiple leads such as in electronic devices. Multi-contact connectors
terminate conductors and .cables between electronic circuits within a system, between systems,
and between systems and external power sources anci.signal lines. Multi-contact connectors
interconnect circuits on circuit boards with backplanes or backpanels or wiring within an

enclosure. They may also interconnect chassis and circuit boards in different enclosures.

Such connectors come in a variety of shapes including trapezoidal, rectangular, and
circular. These connecfors typically include an electrically insulative connector housing
containing multiple apertures through which conductive connector contacts are inserted. These
connector contacts, a plurality of which are inc_luded in such connector assemblies, are connected

to separate incoming wires and a dielectric insert assembly for fixedly or removably mounting

the electrical contacts in the connector shell.

For example, right angle, D-féﬁ'ed electrical connegtors are used in the electronics

.
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show exanpl es of a straight solder tail 19" which allow connection |eads in

a single plane as provi ded, for exanple, by a printed circuit
board. Wile the figures show the contact with one end | eadi ng
into a solder tail, this is not the only construction contenpl ated by the
I nventi on. 5 As shown in Figures 1 and 2 contacts 4 are
positioned within housing 2 so as to permt el ectrical connection

bet ween contacts of a mating conngét or and traces on a printed circuit
board. Pin 13 extends externally of a connection face 40 while sol der tai
19 ext ends ext industiylay input/output devizés ta interpymosot al cdraputer todxteomnl pegipberdl2quipments
well known in the connector art, pins 13 are designed
The contacts of the electrical connector are typically soldered to conductive traces on a printed
circuit board at a backwall or panel of the computer. The front face on the connector is mated

with a complementary electricai connector which is attached to the peripheral equipment.

These types of electrical contacts are supported in apertures in the insulative housing of
the connector with back ends of the contacts bent at right angles. The contacts terminate in |
solder posts which extend downward from the connector housing for insertion into through-
plated holes in a printed circuit board for subsequent soldering therefo.

10

Typically the contacts are held in place by an interference fit between the contact and the
wall forming the aperture in the connector housing by either oversizing the contact to the
aperture or by providing barbs on the contact which engage the internal wall defining the
aperture. |

15

However, by employing an interference fit between the contacts and the connector
housing, several problems are commonly experienced. One such problem is that the insertion fit
can cause warpage of the connector housing. Also, the insertion forces required to insert contact
pins through the connector housing can sometimes bend, misalign, or skew either the pins or the

20 solder tails. As mentioned above, because of the importance of properly aligning the solder tails
to the appropriate terminal in the printed circuit board, such misalignment can render a connector

unusable.
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for mating interconnection and solder tails 19 are designed for sol der
termnation to a printed 10 circuit board. Fi gures
3A-3C provide a cross-sectional view of a portion of connector housing 2.
The apertures 6 are formed to cooperatively receive the contacts 4
I nserted therethrough. Apertures 6 are el ongate apertures defined
bet ween connection face 40 and term nation face 42. Qpposed 15 si de
wal I's 11 and 12 of housing 2 furthergdefine aperture 6. The apertures 6
I ncl ude recesses 7 and 8 at—each | ongi tudi nal end thereof, namely
connection face 40 Farthermereninteeferemx fit congecidts require a precise @it eten\ied hole and contact

in order to eliminate some of the above-mentioned problems. This necessitated the use of tight

tolerances which increased production costs.

5 U.S. Patent No. 5,017,159 discloses an electric terminal féi- mounting electrical
components on printed circuit boards. A mounting leg is employed to secure the connector to the
printed circuit board. This mounting leg includes at least one elongate indentation in the
mounting end parallel to the longitudinal axis which facilitates the splitting of the mounting leg .
along the indentation into two half leg portions and splaying the two half leg pdrtions_ into

10 abutment against the opposed side of the printed circuit board to secure the position of the
terminal on the printed circuit board. However, it has been found that in some cases splaying
does not follow the coin along the center of the leg, but favors one side and results in an
asymmetrical one sided splay. Such off center splaying has a tendency to further pull the

terminal pin off the original center line perpendicular to the printed circuit board surface.

15
SUMMARY OF THE INVENTION
It is an object of the present invention to provide an electrical connector which
insulatively supports contacts within a connector housing.
20 It is also an object of the present invention to provide an electrical connector where the

contacts can be easily inserted into the connector housing without change to the contacts or the

housing.

This is the replacement sheet

2 6 JAN 188

Date:



Recess 7 is defined by a recessed surface 9, and is in conmunication with

term nation

20 face 42. Recess 7 has a width which is greater than the

wi dth of a central portion 6a of aperture 6.
Recess 8 is defined by tapered walls 11c and 12c which open outwardly to

connection

10

15

20

4

———

A further object of the invention is to provide a connector where the contacts are easily
inserted into the connector housing which thereby eliminates misalignment of the pins or solder

tails by the high insertion forces of the prior art.

In order to achieve these and other objectives, the preseni invention comprises an
electrical connector comprising an insulative housing having an elongate aperture therethrough.
An elongate electrical contact is insertable within said housing aperture in a direction of
insertion, said contact having a first end extending externally through a ﬁrst end of said aperture,
and an opposed second end extending externally through a second end of said.aperture. The
contact further includes a deformable flange adjacent the first end of the contact for expanded
deformation so as to prevent removal of said contact from said housing aperture in a direction

opposite said direction of insertion.

The present invention also comprises an electrical connector comprising an insulative
housing having a connection facé and an oppos;ed termination face, and a plurality of elongate
apertures extending between the connection face and the termination face. Also included is a
plurality of mated elongate electrical contacts insertable within said housing from said
termination face to said connection face. The contacts have first ends extending externally
through first ends of said apertures, and opposed second ends extending extemally through
opposed second ends of said apertures. The contacts further include a deformable flange
adjacent said first end of the contacts for expanded deformation so as to prevent removal of said

contacts through said termination face.
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8 face 40. Tapered walls 1lc and 12c forma recess of increased

wi dt h at connection face 40 which wi || engagingly receive
def ormabl e fl anges 26 and 28 for retention. Wil e both
the central contact body 16 and the receiving aperture 6 have been
di spl ayed 5 in a rectangul ar shape, the invention is not limted to
the rectangul ar shape, as other varieties of shapes are
cont enpl at ed. 5
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is an exploded view of a connector for employing the contact retention method
of the present invention.
5
Figure 2 is an isometric view of a connector employing the contact retention of the
l:iresent invention.
Figure 3A is a cross-sectional view of the connector of Figure 1 where the drawing shows
10 the insertion of the contacts into the connector housing of the present invention.
Figure 3B is a cross-section view detailing a fully inserted contact in the connector
housing of the present invention.
15 Figure 3C is a cross-section view showing the swaging of the contacts inserted into the

connector of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
The present invention provides an electrical connector which supports a plurality of
20 contacts in a housing unit within a mated apem;re. The electrical contacts are retained in a
receiving aperture by the expansion of a deformable flange portion of the contact once the

contact is inserted in the aperture.
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Contacts 4 are generally inserted into housing 2 fromthe term nation face

42 towards the connection face 40 in the direction of arrow A The
contacts 4 are of such a dinension with 10 respect to apertures 6 that
free unrestricted insertion is permitted. In the
preferred enbodi nent shown herein, as the apertures 6 and contact body 16
of contacts 4 are both generally rectangular in cross-section, the
shape and fit between contact body 6 _ 16 and aperture 6 within

connector housing 2 prevents the rotation of the contacts 4 about their 15
l'ongi tudi nal axis YAssHoenGoOFigaed Sand 204he plebhint&fion ovided AR 1L GRM I Dghe BIOE By 23

and 25 of shoul ders 22
establishing electrical connection between a mating electrical connector (not shown) and a
printed circuit board (also not shown). In a preferred embodiment, electrical connector 1
includes a connector housing 2, which is a generally elongate rectangular member, fabricated
5 from an electrically insulative materiall such as molded plastic. ﬁousing 2 includes a plurality of

apertures 6, which ére generally rectangular in shape, through which the contacts 4 are inserted.
The apertures 6 may be érranged in two iongitudinauy extending transversely spaced rows, as
shown. However, other aperture shapes and arrangements of apertures are within the
contemplation of the present invention. |

10

The contacts 4 are elongate members typically stamped from a planar sheet of a

conductive metal. 'fhe contacts 4 each include an elongate interconnection end in the shape of a
pin 13, an opposed surface mount solder tail 19, and a central body 16 therebetween. While pins
13 and solder tails 19 are shown in the preferred embodiment, the configuration of contacts 4 is

15 not limited thereto. Contact body 16 is an elongate flat planar member having extending

shoulders 22, and 24 adjacent solder tails 19 and deformable retention flanges 26 and 28 adjacent

pin 13.

Depending on the spacial relation and orientation between a particular contact 4 in the
20 connector housing and the preferred location for connecting the corresponding solder tail 19,
solder tail 19 may be a straight member or it may be bent into a configuration that provides

connection of the solder tail 19 to a lead spaced away from the connector 1. Figures 1 and 2
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and 24, which are wider than the contact body 16, cooperatively engage and
seat agai nst recessed surface 9. Such seating provides a
mechani cal stop and prevents over-insertion of the contacts 4 in
housing 2. In this position, deformable retention flanges 26 and 28 are
positioned so that the pin 13 extends fully through connector face
40 as shown in Figures 3B and 3C. Figure 3B 20 shows that once contact
4 is fully inserted into aperture 6,7defornmable retention flanges 26 and 28
are positioned adjacent to tapered Walls 11c and 12c.

show examples of a straight solder tail 19" which allow connection leads in a single plane as

provided, for example, by a printed circuit board. While the figures show the contact with one

end leading into a solder tail, this is not the only construction contemplated by the invention.

5 As shown in Figures 1 and 2 contacts 4 are positioned thhm housing 2 so as to permit
electrical connection between contacts of a mating connector and traces on a printed circuit
board. Pin 13 extends externally of a connection face 40 while solder tail 19 extends externally
of an opposed termination face 42. As is well known in the connector art, pins 13 are designed
for mating interconnection and solder tails 19 are designed for solder termination to a printed

10 circuit board.

Figures 3A-3C provide a cross-sectional view of a porti;)n of connector housing 2. The
apertures 6 are formed to cooperatively receive the contacts 4 inserted therethrough. Apertures 6
are elongate apertures defined between connection face 40 and termination face 42. Opposed -
15 side walls 11 and 12 of housing 2 further define aperture 6. The apertures 6 include recesses 7
and 8 at each longitudinal end thereof, namely connection face 40 and termination face 42

respectively.

Recess 7 is defined by a recessed surface 9, and is in communication with termination
20 face 42. Recess 7 has a width which is greater than the width of a central portion 6a of aperture
6.

Recess 8 is defined by tapered walls 11c and 12¢ which open outwardly to connection
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9 Referring to Figure 3C, deformable retention flanges 26
and 28 nmay be swaged outwardly to abut tapered walls 1lc and 12c.
An appropriate tool 25 may be used to sinultaneously swage bot h
deformabl e retention flanges 26 and 28. The swaged retention flanges 26 and
28 thus reside agai nst recess 8, to thereby | ock contact 4 within
t he connector housing 2. The contact 4 is thus 5 | ongitudinally
confined by a retention force acti n.&_through, contact 4 at flanges 26 and 28
face 40. Tapered walls 11c and 12c form a recess of increased width at connection face 40 which

will engagingly receive deformable flanges 26 and 28 for retention.

While both the central contact body 16 and the receiving aperture 6 have been displayed
5 in a rectangular shape, the invention is not limited to the rectangular shape, as other varieties of

shapes are contemplated.

Contacts 4 are generally inserted into housing 2 from the termination face 42 towards the
connection face 40 in the direction of arrow A. The contacts 4 are of such a dimension with

10 respect to apertures 6 that free unrestricted insertion is permitted.

In the preferred embodiment shown herein, as the apertures 6 and contact body 16 of

contacts 4 are both generally rectangular in cross-section, the shape and fit between contact body
16 and aperture 6 within connector housing 2 prevents the rotation of the contacts 4 about their

15 longitudihal axis Y. The contacts 4 are inserted until the leading edges 23 and 25 of shoulders 22
and 24, which are wider than the contact body 16, cooperatively engage and seat against recessed
surface 9. Such seating provides a mechanical stop and prevents over-insertion of the contacts 4
in housing 2. In this position, deformable retention flanges 26 and 28 are positioned so that the
pin 13 extends fully through connector face 40 as shown in Figures 3B and 3C. Figure 3B

20 shows that once contact 4 is fully inserted into aperture 6, deformable retention flanges 26 and 28

are positioned adjacent to tapered walls 11¢ and 12¢.
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adj acent connector face 40, and at shoulders 22 and 24 adjacent term nation
face 42. Swagi ng the connector contacts 4 into place
wi thin the connector housing 2 provides a high retention force for
imai ntai ni ng contacts 4 within the connector housing throughout the 10
lifetime of the connector. The high retention force provided by the present
i nvention is obtained with agrelatively | ow deformation force
being applied to the deformabl e fl anges- 26 and 28. Thus t he
present invention allows the contacts 4 to be easily inserted into the
connect or housi ng 2Referring to Figuva BCdefirmatilnmteatiomflangdsi2§ ant28 mayf betshagddi cubwatdly
or solder tails 19 by the high insertion forces requi red by the
prior art. to abut tapered walls 11c and 12c. An appropriate tool 25 may be used to simultaneously swage

both deformable retention flanges 26 and 28. The swaged retention flanges 26 and 28 thus reside

against recess 8, to thereby lock contact 4 within the connector housing 2. The contact 4 is thus

5 longitudinally confined by a retention force acting through contact 4 at flanges 26 and 28

adjacent connector face 40, and at shoulders 22 and 24 adjacent termination face 42.

Swaging the connector contacts 4 into place within the connector housing 2 provides a
high retention force for maintaining contacts 4 within the connector housing throughout the
10 lifetime of the connector. The high rete;ltion force provided by the present invention is obtained
with a relatively low deformation force being applied to the deformable flanges 26 and 28. Thus
the present invention allows the contacts 4 to bé easily inserted into the connector housing 2

which eliminates misalignment of the pins 13 or solder tails 19 by the high insertion forces

required by the prior art.
15
Because the present invention does not rely on an interference fit between the contacts 4
and the aperture 6 within connector housing 2 to maintain the contacts in place, the present |
invention also eliminates War;;age caused by the interference fit of each contact with the
connector housing.
20

Furthermore, in the present invention, the contact is not skewed in its entirety, which

leads to unequal distribution on either side of the skewing and an off-balance resulting



15 Because the present invention does not rely on an
interference fit between the contacts 4 and the aperture 6 within
connéctor housing 2 to maintain the contacts in place, the present
I'nvention al so elimnates warpage caused by the interference fit of each

contact with the connector housing. 20 _ o
Furthernore, in the present invention, the contact is not skewed in its
entirety, which | eads to untQual distribution on either side of

t he skewi ng and an off-bal ance resultrng
connection. The off-balance connection causes subsequent misalignment with printed circuit

boards and results in a unusable electrical connector.

Figures 1 and 2 also iilusttate connection ears 30 and 31 extending from housing 2 at
5 each end thereof. Connection ears 30 and 31 provide for the secunng of connector 1 to a circuit
board so that the load is not borne by the solder tails 19. The ears 30 and 31 include mounting
brackets 30a gnd 31a equipped for receipt of appropriate mounting hardware (not shown). The

attachment of connector 1 to the printed circuit board may also be attained by other means well

known in the art.
10
The present invention is intended to conform to the preceding description but is not
limited thereto. In addition to those instances mentioned above which may deviate from the
description, the shoulders of the contacts and the recessed surfaces against which they ébut need
not be limited to a rectangular shape.
15
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0 ___ connection—TFhe off-bal ance connection causes subsequent
salignment with printed circuit boards and results in a unusable

et l‘tﬂ\llﬂﬂll\“llli |\|t| I

11

HAT IS CLAIMED IS:
L. An electrical connector comprising:

an insulative housing having an elongat_e aperture therethrough; and

an elongate electrical contact insertable within said housing aperture in a direction of

5 insertion, said contact having a first end ektending externally throﬁgh a first end of said aperture
and an opposed second end extending externally through a second end of said aperture, said
contact further including a deformable flange adjacent said first end of the contact for expanded
deformation so as to pfevent removal of said contact from said housing aperture in a direction
opposite said direction of insertion.
10

2. An electrical connector according to claim 1 wherein said connector housing includes a

connection face and an opposed termination face with said aperture extending therebetween.

3. An electrical connector according to claim 2 wherein said first end of said aperture
15 includes a first recess adjacent said connection face, said first recess at said connection face

having a width which is greater than the width of said aperture.

4.  An electrical connector éccording to claim 3 wherein said recess is configured to
accommodate said deformed expanded flanges.

20
5. An electrical connector aécording to claim 4 wherein said aperture includes a second

recess adjacent said termination face, and said recess at said termination face having a width
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Fi gurm—andﬁ—&l—se_i_u_ustrate connection ears 30 and 31 extending from

housi n each end t hereof. Connection ears 30 and 31 provide for
t he Se¢ '@yﬂf) # ,ﬁﬂl’ to acircuit board so that the load is

not bor ke tails 19. The ears 30 and 31 include nounting
brackets 30a and 3I a eqw pped for receipt of appropriate nounting hardware

(not shown). The attachment1 of connector 1to the printed circuit
board may al so be attained by ot her_&E‘j:\ns wel | known in the art.
10 The present invention is intended to conformto.the

precedi ng descmihishiingreasertthanghemwitth of said aperturk; anil whith forms e transition sarfite therzabduo,
those instanhces nentioned above which may deviate fromthe
6. An electrical connector according to claim 5 wherein said contact includes an extending
shoulder adjacent said second end for engagement with said transition surface upon insertion of
5 said contact in said direction of insertion to thereby confine said contact in said aperture and

prevent over-insertion in said direction of insertion.

7. An electrical connector comprising:
an insulative housing having a connecting face and an opposed termination face and
10 includes a plurality of elongate apertures extending between the connection face and the
termination face, and
a plurality of mated elongate electrical contacts insertable within said housing apertures
from said termination face to said connection face, said contacts having first ends exteﬁding
externally through first ends of said apertures and opposed second ends extending externally
'15 through opppsed second ends of said apertures, said contacts each further including a flange
adjacent said first ends of the contacts for expanded deformation so as to pfevent removal of said

contacts form said housing apertures through said termination face.

8. An electrical connector according to claim 7 wherein said plurality of apertures are

20 arranged in said housing in two longitudinally extending transversely spaced rows.
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descr "ders of the contacts and the recessed surfaces
agai n Inlmmllu m Hl t need not be limted to a rectangul ar
shape *

13

9. An electrical connector according to claim 7 wherein said first recesses are configured to

accommodate said deformed expanded flanges.

10.  An electrical connector according to claim 7 wherein said first ends of said apertures
5 include first recesses adjacent said connection faces, said first recesses at said connection faces

having a width which is greater than the widths of said apertures.

11.  Anelectrical connector according to claim 10 wherein said recesses are configured to

accommodate said deformable flanges.

10
12.  An electrical connector according to claim 11 wherein said apertures include seconds
recesses adjacent said termination faces, and said recesses at said termination faces have widths
which are greater than the widths of said apertures and which form transition surfaces thereabout.
15 13.  An electrical connector according to claim 12 wherein said contacts include extending
shoulders adjacent said second ends for engagement with said transition surfaces upon inse;rtion
of said contacts in said direction of insertion to thereby confine said contacts in said apertures
and prevent over-insertion in said direction of insertion.
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11 WHAT IS CLAIMED | S: 1. An el ectrical connector conprising:

an insul ative housing having an el ongate-aperture therethrough; and further
conpri si ng a connection face and an opposed term naton face with
.sai d aperture extendi ng therebetween; an elongate electrica
contact insertable within said housing aperture in a direction of

I nsertion, said contact having a first end extending exterally through a
first end of said aperture and gp opposed second end extendi ng
externally through a second end of~said aperture, said

ABSTRACT OF THE DISCLOSURE

An electrical connector includes an insulative housing having at least one elongate
aperture and an electrical contact insertable therethrough. The contact includes a first end
‘S extending externally through a ﬁrst end of said aperture and an oi:posed second end extending
externally through a second end of said aperture. The contact further includes a deformable
flange adjacent said first end of the contact for expanded deformation so as to prevent removal of

said contact from said housing aperture in a direction opposite said direction of insertion.

FIGURE 2
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contact further including a deformable flange adjacent said first end of

the contact for expanded deformation so as to prevent renoval of said
contact from said housing aperture in a direction opposite said direction
. of insertion; and wherein said first end of said aperture

I ncludes a first recess adjacent said connection face, said recess

I ncl udi ng tapered walls extengbng frg&Lsaid el ongatc aperture to said
connecti on face, said first Tecess at said cognection face having a width
which is greater than the widthyof said apert : 2. An el ectrica
connector according to clai 7 in said recdss is configured to
accommodat e sai d defornmed expagds -

4
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3. An el ectrical connector according to claim4 wherein said aperture

i ncl udes a second recess adjacent said termnation face, and said recess
at said termination face having a wwdth which is greater than the width of
said aperture, and which fornms a transition surface thereabout.

2
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12 4. An el ectrical connector according to claim5 wherein said

contact includes an extendi ng shoul der adj acent said second end for
engagenment with said transition surface upon insertion of sai d contact
in said direction of insertion to thereby confine said contact in said
aperture and prevent over-insertion in said direction of insertion.
5. An el ectrical, connector conprhi sing: an insul ative housing
havi ng a connection, face and an oppesed term nation face and

_—

—

>
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includes a plurality of elongate apertures extendi ng between the connection
face and the termnation face, and a plurality of mated el ongate
el ectrical contacts insertable within said housing apertures fromsaid
term nation face to said connection face, said contacts having first ends
ext endi ng externally through first ends of said apertures and opposed
second ends extending externally t hrough opposed second ends of said
apertures, said contacts each further including a flange adj acent said
first ends of the contacts for expanded defornmation so as to prevent

removal of said contacts form said housing apertures through said
termnation face; and wherein said first end of said aperture includes a
first recess adjacent said connection face, said recess including tapered
wal | s extending fromsaid el ongate aperture to said connectiqr

-

P
W
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face, said first recess at said connection face having a width which is
greater than the width of said 6. An el ectrical connector according
toclaim7 wherein said plurality of apertures are arranged in said
fiousing in two longitudinally extending transversely spaced rows.
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re
S.Wel ectrical connector accofding to cl a:, wherein said first ends
of Ld apertures include firstlrecesses ad ent said connection faces

sa@AXT1OF THE ABSSRACTt sai d connection faces having a width which is

grEd.L er—thamthewdths of ——said apertures.

ELECTRICAL CONNECTOR WITH PIN RETENTION

An electrical connector includes an insulative housing (2) having at least one elongate aperture
(6) and an electrical contact (4) insertable therethrough. The contact (4) includes a first end
extending externally through a first end (13) of said aperture and an opposed second end (19)
extending externally through a second end of said aperture. The contact (4) further includes a
deformable flange (26,28) adjacent said first end of the contact for expanded deformation so as
to prevent removal of said contact from said housing aperture in a direction opposite said
direction of insertion.

Figure 2.
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9. ~. A el ectrical connector accord| ng to cI ai m 10 wherein sal d é)s_‘ﬁ5+e3
are' conf i gured to accompdat e sai d.def.ormabl e flanges.

el ectri ca' d| ng to €lai'm 11 whérein said apertures L@ I ude
seconds lmmmntmul t said termnation faces, and said reces
.said.term hat¢on faces ave wi dt hs whi ch are greater than the w dths of
said apertures and which formtransition surfaces thereabout. 11. An

el ectrical connector according to claim 12 wherein said contacts include
ext endi ng shoul ders adj acent said second ends for engagenent wth said

transition surfaces upon insertion
11

1.  Anelectrical connector comprising:

an insulative housing having an elongate aperture therethrough.jndiﬂﬂﬂmnms,

an elongate electrical contact insertable within said housing aperture in a direction o_t'
insertion, said contact having a first end extending externally through a first ead of said aperture
and an opposed second end extending externally through a second end of said aperture, said
contactﬁmherincludinga&WleMﬁjacentsaidﬁrstendofthecontactforW

deformation so as to prevent removal of said contact from said housing aperture in a direction
opposite said direction of insertion; and ' ;
_wherein said first end of said aperture includes a first recess adjacent said connection
face, said recess including tapered walls extending from said elongatc aperture to said connection
- _face, smdﬁrst;e_cssﬂsmdcomechonfaoehwm&amdthwmchwmthmthemdthof

said aperture.

U 2. Anelectrical connector ahcording to claim 3 wherein said recess is configured to

accommodate said deformed expanded flanges. y

3. An electrical connector according to claim 4 wherein said aperture includes a second

recess adjacent said termination face, and said recess at said termination face having a width

which is greater than the width of said aperture, and which forms a transition surface thereabout .
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of sapd-cOntacts in said direction of insertion to thereby confine said

cont a.ct s“m—seu—d—apaLLur_Land prevent over-insertion in said direction of

"l Mimm

12

4. Anelectrical connector according to claim § wherein said contact includes an extending
shoulder adjacent said second end for engagement with said transition surface upon insertion of
said contact in said direction of insertion to thereby confine said contact in said aperture and

prevent over-insertion in said direction of insertion,

- An electrical connector comprising:

an insulative housing having a connection face and an c_:pposed termination face and
includes a plurality of elongate apertures extending between the connection face and the
termination face, and .

a plurality of mated elongate electrical contacts insertable within said housing apertures ..
from said termination face to said connection face, said contacts having first ends extending
externally through first ends of said apertures and opposed second ends extending externally
through opposed second ends of said apertures, said contacts each further including a flange
adjac;nt said first ends of the contacts for expanded deformation so as to prevent removal of said

contacts form said housing apertures through said termination face; and -

Mmgw includes a first recess adjacent said connection _

face, said recess including tapered walls extending from said elongate aperture 1o said connection
_face, said first recess at said connection face having a width which s gresiter than the width of said_

_aperture. _

An electricgl connector according to claim 7 wherein said plurality of apertures are

6.

arranged in said housing in two longitudinally extending transversely spaced rows.
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_I.  Anelectrical connector ai:cording to claim 7 wherein said first recesses are configured to

accommodate said deformed expanded flanges.

8.  Anelectrical connector according to claim 7 wherein said first ends of said apertures
include first recesses adjacent said connection faces, said first recesses at said connection faces

having a width which is greater than the widths of said apertures,

9.  Anelectrical connector according to claim 10 wherein said recesses are configured to
accommodate said deformable flanges.

10.  Anelectrical connector according to claim 11 wherein said apertures include seconds
recesses adjacent said termination faces, and said recesses at said termination faces have widths

which are greater than the widths of said apertures and which form transition surfaces thereabout.

1. ' An electrical connector according to claim 12 wherein said contacts include extending
shoulders adjacent said second ends for engagement with said transition surfaces upon insertion
of said contacts in said direction of insertion to thereby confine said contacts in said apertures

and prevent over-insertion in said direction of insertion.
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