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LEC CAL CONNECTOR ASS LIES

Field of the Invention

This invention generally relates to the art
of electrical connectors and, particularly, to an
electrical connector system which includes a plug
connector assembly for terminating a multi-conductor
cable and a mating right angle connector assembly in
the form of a header for connection to a substrate
such as a printed circuit board or the like.

Background of the Invention

Electrical connectors have been provided in
a wide variety of configurations for terminating
multi-conductor cables. With the ever~-increasing
miniaturization of electrical connectors and the ever-
increasing numbers of wires of multi-conductor cables,
electrical connectors of the character described have
become increasingly complicated in order to accommo-
date relatively large numbers of conductors terminated
in relatively small connectors. This is particularly
true when the multi-conductor cable is a shielded
cable and, consegquently, the electrical connector must
have shielding capabilities, such as providing shield~
ing means for the terminals in the connectors as well
as terminal portions projecting from the connectors at
the interface with a mating connector.

Because of the ever-increasing miniatur-
ization of such electrical connectors, along with
their high density terminal configurations, extraneous
connector hardware for facilitating assembly of the
connector components practically has been made prohib-
itive, and assembly of the connectors often must be
accomplished by interengageable and complementarily
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15 electrical connectors of the character described have becone

I ncreasingly conplicated in order to accommo- date relatively | arge
nunbers of conductors term nated in relatively small connectors. This
is particularly true when the nulti-conductor cable is a shielded 20
cabl'e and, consequently, the electrical conector nust have shi eParfAg2
capabilities, such as providing shield- ing means for the terminals in
the connectors as amnfiguredscennechar sorposedts: Whigh mrersfsepbled
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the like. Providing a simple electrical connector
10 system of the character described in a modular config-

ectors and

uration further complicates the design of the system
in high density miniaturized connectors.
This invention is directed to providing an
electrical connector system of the character described
15 in a plug and header connector assembly structure
which is easy to assemble and reliable in terminating
the conductors to respective terminals, the system
incorporating a substantially modular design.

summary of the Invention

20 An object, therefore, of the invention is to
provide a new and improved electrical connector system
for high density applications.

In the exemplary embodiment of the inven-
tion, generally, the electrical connector system of

25 the invention includes a shielded modular plug connec-
tor assembly and a shielded modular receptacle or
header connector assembly, the header connector
assembly being disclosed in a right-angled configura-
tion for connection to a substrate such as a printed

30 circuit board or the like.

In the preferred embodiment of the inven-
tion, the plug connector assembly includes a housing
having an open-ended cavity. A plurality of terminal-
receiving modules are sized and shaped to be juxta-

35 posed in a nested array for positioning in the cavity
of the housing through one open-end thereof. Comple-
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final assenbl y. This becones very difficult to 5 acconplish and still
prowi de desirable features in the connector, such as various latch
nmeans for the connec- tor conponents, proper shielding for the

connect or termnals, latch nmeans between nating connectors and t he
like. Providing a sinple electrical connect@& 10 systemof the char 83t#32
described in a nodul ar config- uration further conplicates the design
of the system nentany dinterengageaklei datdvnmeans sare provided
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In the preferred eabong e oéntirei araay of mdgﬂest,heapqlugmqgr
assenbly includes p,001S,P9jections molded on the outside of each module
and interengageable with the common latch on the
inside of the cavity. The cavity is generally rectan-
- 15 gularly shaped, and the modules are elongated with
lengths generally egual to one cross-dimension of the
rectangular cavity and with widths totalling the
opposite cross-dimension of the rectangular cavity.
The plug connector assembly is a shielded
20 electrical connector and includes top and bottom
conductive shield sections positionable over the top
and bottom, respectively, of the connector housing.
Each shield section includes side walls overlying the
sides of the housing. Complementary interengageable
25 latch means are provided between the sides of the
housing and the side walls of each shield section for
holding the shield sections on the housing. In the
preferred embodiment of the invention, the connector
housing is molded with generally horizontal grooves in
30 each side thereof. The shield sections are fabricated
of stamped and formed sheet metal material and include
tabs for snapping into the grooves of the housing.
A feature of the invention is the provision
of a cover about the plug connector assembly for
35 facilitating mating and unmating of the plug connector
assembly with the receptacle or header connector
assembly. More particular, one of the shield sections
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havi ng an open-ended cavity. A plurality of termnal- recei ving
nodul es are sized and shaped to be juxta- 35 posed in a nested array for

ggsi}ioning in the cavity of the housing through one open-end thereof.
npl e-

91- 032 mentary interengageable | atch nmdans are provided bet def32
t he housi ng and each term nal -recei vi ng nodul e to hold all the nodul es

in their nested arofajthien phig connegtoey agsembly includes atcleash ABPei n,
the housing of thepldig arm CBBPES&QXI aﬁﬁf&@hy &I\Q«@i&li’f dﬂ"ethe plug

term nal -recei ving es are unitarily nmold dlelgi c materi al .
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of 2 common | at ch ar vy biRsE, bperatiivielatchiingcpustyioh when
housi ng extendj ng
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i nt er engageabl e wikiagdsk, cdmaperatiote onnliad-ching npiogd tdlon h&ocadldpw The

cavity is general lti(mfﬁ.cﬁ?i ofl%hegﬂ*aﬁﬁgﬁtégagﬁgemﬁﬂﬂeéhe THY dutericever
el ongated with en S genera equal one cross-di nensiqn of _t he
is movable relative to the shield and inner housing of

the plug connector assembly in a mating/unmating
10 direction. Complementary engageable cam means are
provided between the outer cover and the latched arm
for moving the latch arm to the inoperative unlatching
position when the cover is moved relative to the
connector assembly in the unmating direction, and for
15 allowing movement of the latch arm to the operative
latching position when the cover is moved relative to
the plug connector assembly in the mating direction.
In the exemplary embodiment of the inven-
tion, the receptacle or header connector assembly
20 includes a housing defining a module-receiving cavity.
Generally, a plurality of generally flat terminal
modules are nested within the cavity in a side-by-side
relationship. Each terminal module includes a plural-
ity of generally coplanar flat terminals surrounded
25 and maintained in a desired array by an overmolded
module encasement. The terminals have terminal
portions projecting from the encasement.
In the preferred embodiment of the inven-
tion, the terminals of the header connector assembly
30 are fabricated of stamped and formed sheet metal
material. The overmolded modular encasements are
fabricated of dielectric material such as molded
plastic. The housing includes open ends in generally
perpendicular planes to define a right-angled configu-
35 ration of the header connector assembly. The ternmi-
nals are configured in right angles with opposite ends
projecting from the open ends of the housing. The
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rectangul ar cavity and with widths totalling the opposite

cr.oss-di nensi on of the rectangul ar cavity. The pl ug connector
assenbly is a shielded 20 electrical connector and includes top and bottom
conductive shield sections positionable over the top and bottom
respectively, of the connector housing. 5 Each shield section i ncbades2
side wall's overlying the sides of the housing. Conplenentary
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particul ar, one ofside sélatiosshipowithin the housing.
4 91- Opge right-angled header connector assembly
10 is a shielded connector. A unitary conductive shield
is positioned about the housing and includes a top
wall covering at least a portion of the top of the
housing, opposite side walls covering at least por-
tions of the respective sides of the housing, and
15 shroud wall means substantially surrounding ends of
the terminals which project from the front of the
housing. The unitary conductive shield is fabricated
in one piece of stamped and formed metal material.
Latch means are provided between the housing and the
20 unitary conductive shield to hold the shield on the
housing. The front of the housing is generally
rectangularly shaped, and the shroud wall means of the
unitary conductive shield is formed by four walls
defining a rectangular shroud complementary to the
25 rectangular shape of the front of the housing.

A further feature of the invention concerns
the terminals in the plug connector assembly and the
terminals in the receptacle or header connector
assembly. Specifically, the terminals in the plug

30 connector assembly are female terminals each having a
pair of generally parallel opposing jaws. The termi-
nals of the header connector assembly are male termi-
nals fabricated of stamped and formed sheet metal
material. The invention contemplates that the male

35 terminals be oriented such that the smooth sides of
the sheet metal material from which the male terminals



of the pl ug connector assenbly includes at |east one | atch arm normal |y
bi ased outwardly of the plug connector assenbly. The latch armi.s
novabl e bet ween an outwardly biased, operative |atching position when 5
t he connector assenblies are mated and an i nwardly bi ased, inoperative
unl at ching position to all ow unmati ng o6 the connector assenblie8l-082
outer cover is novable relative to the shield and inner housing of
t he pl ug connectomxasfammipdhedaemsabﬁgtbnnﬁaWSQOtOthdifemclgnterMInal
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In the exenplary edopkipamtinf diewingsen- tion, the receptacle or
header connector assenbly 20 i ncl udes a housi ng defining a

nodul e-recei ving cavity. Generally, a plurality of generally flat

term nal nodul es are nested within the cavity in a side-by-side
relationshi p. Each term nal nodul e includes a plural- ity of generally
coplanar flat term nals surrounded 25 and maintained in a desired array by
an overnol ded nodul e encasenent . The term nal s have term na
portions projecting fromthe encasenent. In the preferred
enbodi nent of the inven- tion, the termnals of the header connector

assenbly 30 are fabricated of stanped and fornmed sheet netal



material. The overnol ded npodul ar encasenents are fabricated of

dielectric material such as nol ded pl astic. The housing includes open
ends in generally per pendi cul ar planes to define a right-angled
conflgu-_35 rati on of the header connector assenbly. The term - nal s
are"configured in right angles wth opposite ends proj ecting frem-obe
open ends of the hou5|ng The 5
91- 032 Ties gawings| ocki ng neans nol ded

integrally wth opp03|te &(ﬁﬁktggggﬁgegoq$ t?ﬂglqhw%P (adnﬁp ﬁ%u5|nether

in their side-by-side I onshi e cavi
The 5 housi ng hasbéebidved tede W@pm ﬁ@tsifeﬁ;*‘rho?’lﬂ'- Partléblﬁﬁﬁ’}tﬂor

| ocki ng engagenenémv'éﬁg Hpifbdlains. Mde Snvehtlitn Plug@ither @ith

nodul es in the si side relationship wthin the housin
The ri ght - angl®d hb"a%le?biﬁﬁﬁﬁcPBF‘ hee Advant %gq% %P%‘Fﬁ’%?de’aagoﬁﬁe@ﬁ@ﬁ A
unitary conducti vensdegstiood bylﬁeﬁéﬁehcentd theufol hewhngsdegcaiptiion udes

S0 o o o LA B bESheBIBR R Che' BEcbRBaR) ih° arauinfs! 0
in which like reference numerals identify like ele-
ments in the figures and in which:

10 FIGURE 1 is a perspective view of the plug
connector assembly of the electrical connector system
of the invention;

FIGURE 2 is a perspective view of the right
angle receptacle or header connector assembly of the

15 electrical connector system of the invention;

FIGURE 3 is an exploded perspective view of
the major components of the plug connector assembly of
Figure 1, with the cover removed to facilitate the
illustration;

20 FIGURE 4 is a top plan view, partially in
section, of the housing of Figure 3;

FIGURE 5 is a vertical section taken gener-
ally along line 5-5 of Figure 3;

FIGURE 6 is a horizontal section through the

25 cover of the plug connector assembly in Figure 1,
illustrating the cover in its mating position allowing
the latch means of the connector assembly to move
outwardly to its operative latching condition;

FIGURE 7 is a view similar to that of Figure

30 6, with the cover moved rearwardly to move the latch
means inwardly for unmating the connector assemblies;

FIGURE 8 is a plan view of a blank of sheet
metal material from which the terminals of the header
connector assembly of Figure 2 are fabricated;

35 FIGURE 9 is a view similar to that of Figure
8, illustrating the overmolded encasements for the
terminals;
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tions of the respective sides of the housing, and 15 shroud wall mneans
substantially surroundi ng ends of the termnals which project fromthe
front of the housi ng. The unitary conductive shield is fabricated

in one piece of stanped and fornmed netal material . Latch nmeans are
provi ded between the housing and the 20 wuni& ary conductive shield t 81rv®3@
the shield on the housi ng. The front of the housing is generally
rectangul arly shaped and t hBIGURBULO wie |amemt wifew,has lookima foyard

conductive shield ¢ fpigﬁg ggnaoﬂf\d"‘@kl igure 96fining a rect angul ar
shroud conpl enent ary to

rect angu ar shap & of the fron qéq:%
housi ng. A f uFTGURE; bhLiif @ SFof‘ﬁee?'ﬁ%F PBAL HHEE, e
the termnals in tine@kUhcRIIRCIOf aheeibadend commector tassembly iof t he
receptacle or £eagﬁ% conng ctor assenbly. Specifically, the term nals
inthe plug 3 %%fﬁr Assenbly are femai e termnals each having a
pair of generally parallel op]ﬁGﬁREglpaxs a Bile @levationahariewfofi Hhe

header connect or " agseubhy g % e U The Lookifid! ok Rl 1137 ¢ gile Hiped

and fornmed sheet ne e Inventon contenpl at €s that t he
mal e 35 termnal ssiaéeoﬂfeﬂﬁgar%éﬁrthat t he smooth sides of t he sheet

netal material fromwhich theygbRe tesmM @l |a vertical section taken
10 generally along line 13-13 of Figure 11;
FIGURE 14 is a vertical section through the
front shroud portion of the shield of the header
connector assembly, taken generally along line 14-14
of Figure 2, illustrating the rear of the connector
15 assembly in elevation; and
FIGURE 15 is a side elevational view of a
modified form of shield for the header connector
assembly.
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6 91- 032 are fabricated engage the jaws of the

femal e term nal when the connector assenblies are nmated.

O her objects, features and advant ages of the invention will be apparent
fromthe following 5 detailed description taken in connection with the
acconpanyi ng draw ngs. 9 7 91-032
91- 032 Bri ef Descrl ption of the Dravm ngs The features
of this invention DatakhledcDescrig 2oL Preferred, E gk ent wit h
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connector system (Fig. 1), and a second connector assembly, generally
designated 22 (Fig. 2). Connector assembly 20 is in
the form of a plug connector assembly, and connector
assembly 22 is in the form of a right angle receptacle

10 or header connector assembly. Plug connector assembly
20 includes a plug end, generally designated 20a (Fig.
1), for insertion into a receptacle end, generally
designated 22a (Fig. 2), of header connector assembly
22. The header connector assembly is designed for

15 mounting on a substrate, such as a printed circuit
board or the like, and includes board lock legs 24, as
described in greater detail hereinafter. '

Referring to Figure 3 in conjunction with
Figure 1, plug connector assembly 20 includes a

20 dielectric outer cover 26 (Fig. 1), an inner dielec-
tric housing, generally designated 28 (Fig. 3), a top
shield section, generally designated 30, a bottbm
shield section, generally designated 32, a plurality
of terminal-receiving modules 34 positionable within

25 housing 28, and a plurality of female terminals 36
mounted within each module 34. Each terminal 36 is
terminated to a discrete electrical wire 38, as by
crimping, and the discrete wires form a multi-conduc-
tor cable 40 (Fig. 1).

30 As seen best in Figure 3, inner housing 28
of plug connector assembly 20 includes an open-ended
cavity 42 defined by a top wall 28a, a bottom wall 28b
and opposite side walls 28c. Cavity 42 defines a
front mouth 44 into which modules 34 are inserted in

35 the direction of arrow "A"Y.

Although only one terminal-receiving module
34 is shown in Figure 3, it can be seen in Figure 1



of the invention; FIGURE 2 is a perspective view of the

ri.ght angl e receptacl e or header connector assenbly of the 15

el ectrical connector system of the invention; FIGURE 3 is an
expl oded perspective view of t he maj or conponents of the plug
conhector assenbly of Figure 1, with th® cover renoved to facili9pte32
t he illustration; 20 FIGURE 4 is a top plan view,
partially in shati anplatrallii¢yhofsithe modbles @ar® sized and shaped

FIGURE 5 is a vertipgal .S ' e z | =
Figure 3 £6%befiiktAfiob@4"In ¥ Iidatea arily et Webitibning H
cover of the plug €awMityt &2 aefchousing RRuthrough moyth 44, étq?QEFQ%

cover inits ”Htinﬁa@ﬁshbhﬁﬂeahhoﬂhﬁga plur%hﬁtbahﬁhdﬂﬁﬁﬁélg dxReerdimgct or
assenbly to nove war d o |ts ogeratlve Iatchlng4%o di tion;
h
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fsg;n 'tﬁre to th?te r%fﬁg%ggea on tdd ot | &dK abtREr| henevebpDlsind R s rent s
1o each’ module encloses the channels of the module 34
above it. Each module has a plurality of latching
tabs 48 (Fig. 3) for latching behind shoulders 50 of
terminals 36 to hold the terminals in the channels in
the modules. Although the precise numbers are not
15 limiting, it can be seen that each module 34 has six
pin-receiving openings 46 for receiving six terminals
36. As seen in Figure 1, five modules 34 are juxta-
posed in a stacked array within the connector assembly
whereby the forward plug end 20a of the connector
20 assembly presents five rows of six pin-receiving
openings. It also can be seen in Figure 3 that each
module 34 has individual latch shoulders 52 in oppo-
site sides thereof near the rear of the module.
Referring to Figures 4 and 5 in conjunction
25 with Figure 3, it can be seen that inwardly project-
ing, vertical ribs 54 extend along the inside of side
walls 28c of housing 28. These ribs define latching
shoulders 54a for engagement behind latch shoulders 52
of the modules to hold the modules in the housing.
30 The side walls have horizontal slits, as at 56 (Fig.
5), to provide resiliency for the rear areas of the
side walls. Consequently, when modules 34 are insert-
ed into cavity 42 of the housing, the rear portions of
the side walls are biased outwardly and, when the
35 modules are fully inserted into the housing, latch
shoulders 52 and 54a snap into latching engagement.
It can be seen in Figure 3 that each module 34 has a



8 _ 91-032 FIGURE 10 is an end view, as

| ooki ng toward the right-hand end of Figure 9; FI GURE 11
is a front elevational view of the i nner housi ng of the header
connector assenbly of 5 Figure 2; FIGURE 12 is a side

el evati onal view of the housi ng of Figuie 11, as |ooking toward ®le032
ri ght - hand side of Figure 11; FIGURE 13 is a vertical

section taken 10 f£meomtal Ioptallamdg.yl i peoiegctings filapge $8; which abuts
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modules 34 are unitarily molded of dielectric materi-
al, with latch shoulders 52, ribs 54 and latch shoul-
ders S54a all being integrally molded with their
respective components.

i0 From the foregoing, it can be seen that

latch shoulders 52, ribs 54 and latch shoulders 54a

combine to provide complementary interengaging latch

means between housing 28 and modules 34 to hold all of

the modules in their nested array within cavity 42 of

15 the housing. Ribs 54 and latch shoulders 54a form a

common latch means on the housing extending along the

entire height of the array of modules for interengage-

ment with the individual latch shoulders 52 of the

individual modules. It also can be seen that cavity

20 42 is generally rectangularly shaped, and the modules

are elongated with lengths (widths as viewed in the

drawings) generally equal to one cross-dimension of

the rectangular cavity, and with the widths (heights

as viewed in the drawings) of the modules totalling

25 the opposite cross-dimension of the rectangular
cavity.

still referring to Figure 3 in conjunction

with Figure 1, terminals 36 are located within modules

34 which, in turn, are disposed within housing 28 and

30 the entire assembly is shielded by top shield section

30 and bottom shield section 32 which are snap-fit

onto housing 28. More particularly, groove 62 is

molded integrally along the outside of side walls 28c

of housing 28. The grooves define upper ledges 62a

35 and lower ledges 62b. The shield sections are fabri-

cated of stamped and formed metal material. Top

shield section 30 includes a top wall 30a and opposite
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Enrbedi ment Referring to the drawi ngs in greater detail,

and first to Figures 1 and 2, the invention is enmbod- ied in an

el ectrical connector systemwhich includes 5 a first connector assenbly,
general ly designated 20 (Fig. 1), and azecond connector assenbl91-032
generally designated 22 (Fig. 2). Connector assenbly 20 is in t he
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ormof a right an %r 0 a nec

connect or assenbl y%Lr J #%Hllghe Eedf éﬁ&rgggnerggéhaég‘g%%ié?%ga

(Fig. 1), for ofndom ﬁSﬁ-q]ﬁl é%ﬁ’&b&%c‘i@%s g@heﬁ%‘f orme:

desi gnated 22a (Fi gab’b4 Pbchtadefor Wi ig afeiﬁ‘dﬂl'yupper 2.&dgeTbeaheﬁder

t nbl d '
rinted cirou & 15083115, ChrorePRectavg JHeraReseRos1te) BakL 268 O5, as
described in great tioudsdirgj | 28¢r ei sdhidarly, bottom shldflei eseictg.ono Fzgure
30 coriunetion witRades H9fedn hve SORRCEEBoATR e Aalls) oge o

20 dielectric out I nfer ric housing,
general |y desi gnat @hd@ (cahje Bhraond (Rprtion sHe|rreieet ng m@vam}y

designated 30, a bQjg ¢Re shielld.c! élascmas gopeeakhyifdeshasahegadz, oﬁ
plurality of term naI -receiving nodul es 34 §05| |onab e Wt

housi ng 28, ad® a [floxmad phst 66-FQF:SNaPRiRg ab ower, lfaggs WIGEHI Rfeach
nodul e 34. Each teigfictles3@2 4n the sutsidatefl disle wailder 2Be ofchousing

wire 38, as by Nl Q0w RNHk iR UF B o LfFel T B2EE TUR! 52CRREHC-
have cut-out portions 68 in their upper edges for
accommodating tabs 64 of top shield section 30, for
15 purposes described below.

In assembly of plug connector assembly 20,
bottom shield section 32 is moved upwardly in the
direction of arrow "B" (Fig. 3) over housing 28 until
tabs 66 snap above lower ledges 62b of grooves 62 of

20 the housing. The forward edges of bottom wall 32a and
side walls 32b of the bottom shield section are
provided with inwardly directed flanges 70 for abut-
ting against the front of housing 28 and the front
faces of flanges 58 of modules 34. Once the bottom

25 shield section is snapped into position, top shield
section 30 is moved downwardly in the direction of
arrow "C", with side walls 30b of the top shield
section overlying the side walls of the bottom shield
section, until tabs 64 snap below upper ledges 62a of

30 grooves 62 in the side walls of the housing. Cut-outs
68 in the bottom shield section accommodate movement
of tabs 64 in the top shield section to their latched
positions beneath upper 1ledges 62a. Top shield
section 30 has indented corner portions 72 at the

35 junctures of the top wall and side walls thereof for
positioning into recessed areas 74 of housing 28. The
forward ends of indented corners 72 abut against a



tor cable 40 (Fig. 1). 30 As seen best in Figure 3, inner

housi ng 28 of plug connector assenbly 20 includes an open-ended
cavity 42 defined by a top wall 28a, a bottomwall 28b and opposite
side walls 28c. Cavity 42 defines a front nouth 44 into which
modul es 34 are inserted in 35 the directiomdf arrow "A". 91-032
Al t hough only one term nal -recei ving nodul e 34 is shown in Figure 3,
it can be seen in Ehewlder 74a defined by recessed areas 74. It ¢an be
91-032 that ageel Andty e tt6pafdl potton whied@sbstignas 30 aha be

- qi e - : ) ; ;

Lt ough mouth 44t Rvedrespact fiedy oaaRBad 13, compiahaiy Saflend Fhee *°

extending 5 bet wedod,omatitcbipiand exizles maf dparsing 26 to shieldatermi-of

the modu' e wheigehy JaTl % LAHH R modtf 8 s P Ujepoddd \PLtA LA ca@Rfigdas ! O
e Rhe c S n t he

t he nodul es or =1 oade rom open side o hanne

nodul es are st Sabie shroyd perEiensoiferand R2q sombineste compiete-
each nodul e encl osay kierednanehé Hitdreacinlyladedbetwedhonelti~cohaat-

modul e has a pl uraltlc.;[ry 8fab!lgt Ctﬂ)l r]gnd its discrete wires 38 which are
terminated to terminals 36.

10 A crimpable collar 75 (Figures 6 and 7) is
slid over cable 40 when assembly of the connector 20
is initiated. The outer insulation of the shielded
cable is stripped away exposing the shielding (not
shown) of the cable. After the top 30 and the bottom

15 32 shield halves are assembled onto housing 28,
crimpable collar 75 is slid over the cable shroud
portions 30c and 32c which are in contact with the
shielding of the cable. The collar 75 is then crimped
in known manner deforming the collar and the cable

20 shroud portions 30c and 32c.

A feature of the invention is the design of
outer cover 26 (Fig. 1) so that the cover is movable
relative to the assembled shield sections 30, 32 and
housing 28 therewithin; the cover being used to

25 actuate a latching means between plug connector
assembly 20 and header connector assembly 22. More
particularly, referring again to Figure 3 in conjunc-
tion with Figure 1, top shield section 30 is provided
with a pair of latch arms 76 formed integrally with

30 the shield and bent back from the front edges of side
walls 30b, as at 78. Each latch arm has a latching
tab 80 stamped therein and positioned for snapping
engagement within apertures 82 (Fig. 2) of header
connector assembly 22. The latch arms also have

35 rounded distal ends 76a which project outwardly from
the body of the latch arms. With the shield section
being stamped and formed from sheet metal material, it



tabs 48 (Fig. 3) for |atching behind shoul ders 50 of termnals 36 to
hold-the termnals in the channels in t he nodul es. Al though the precise
nunbers are not 15 |limting, it can be seen that each nodul e 34 has six

pi n-recei ving openings 46 for receiving six termnals 36. As seen in
Figure 1, five nodul es 34 are juxta- posgd in a stacked array w t%i+032
t he connector assenbly whereby the forward plug end 20a of the
connector 20 assegdany kpr candésstood that dfatsilk qrmsr Z6eideifiipe spring

openings. 11 al o eaheysren k| UIF-Bikbgh Wilhra tpERLYIGatiald

i ndi vidual latch s es thereof near
rear of the modul eprojecting POSitiR@ﬁeﬁF|ﬁ§°?§ FPgEFE§rESaHdaBd|ﬁ 'As

conjunction 25 W paghi gdedr 3n Figaee e ﬁeeﬁdéaaaiseamrdhasmeaecf the
ing, vertical r| bs .54 %étend al on f side 28c, of

nousi ng. 26 Thése AASSTICHR PEPdRERy 1nte Side aernione (7 Stootheh
behi nd | at ch shoul ¢ewex526, behdima tﬁrmmjlddges @Jwlaf tthe mprhingsn t he

housing. 30 The side walls Q&\ﬁm flgﬁh"e%ss Qﬁda'9 {:ﬁ é{ﬁ‘_ﬂunctlonr’)

to provide resiliency for the rear areas 0
Consequent |y, whenwitdulRigueee sk e Figure-6 showgd thet mqﬁé\ﬁlt%nﬂfo?ut—ﬁé

housing, the rear pPRRIEORS Hs illudtiatddGinatigurd 6 bi af@dc&utmeraéanand
when the 35 npdules are full inserted into .the housin

shoul ders 52 &8d 53RadnARILed WaichiZfip SHyddveiver a:geIJ( c%g?)‘ée@%’éﬁ in
Figure 3 that eachwintillshgiediagaBls 84 of the cable shroud portion of

the shield sections. In this position, it can be seen
that latch arms 76 are in outwardly projecting,
operative latching positions, with rounded distal ends
15 76a of the latch arms projecting into openings 82 in
the cover, behind front edges 82a. When plug connec-
tor assembly 20 is moved in a mating direction, as
indicated by arrow "D" (Fig. 6), an operator will be
grasping the outside of cover 26. With angled walls
20 26a of the cover engaging shields 30 and 32, the front
mating plug end 20a of plug connector assembly 20 can
be inserted into mating receptacle end 22a of header
connector assembly 22 (Fig. 2). Immediately prior to
mating, latch arms 76 angle away from side walls 30b
25 in the direction A as shown in Figure 3. During
mating, latch arms 76 will initially contact side
walls 136 of header shield 92 and are forced inwards
toward side walls 30b in the direction "E" (Fig. 6) to
permit the latch arms to enter the header shield.
30 Upon insertion, latching tabs 80 of the latch arms
snap into apertures 82 (Fig. 2) of the header connec-

tor assembly.
When an operator wishes to unmate connector
assemblies 20 and 22, the operator grasps cover 26 and
35 pulls on the cover in the direction of arrow "F" (Fig.
7). The cover moves relative to shield 30 and latch
arms 76 until the front edge 82a of openings 82 engage



11 91- 032 front, outwardly projecting flange 58
whi eh abut s agai nst front edges 60 of side walls 28c to define the
fully inserted positions of the nodules in which latch shoul ders 52 and
54a are in |latching engagenent. Each 5 of housing 28 and all of the

terim nal -recei ving nodul es 34 are unitari8y nol ded of dielectric 91-032
materi - al, with latch shoulders 52, ribs 54 and | atch shoul - ders
54a al | being int egroMndedrdlisdalvends A6ar of theedptchi gemsonpBheniatcho

From the foregoi ngayns %ﬁ&ys%%té&tcea 1mhﬁ’.‘d3iy TR UKL §1iPecti6hSoP4
and | atch shoul ders 54a nbine to ﬁrow%e conpl enent ar |nteren agi ng

| at ch means b&EROMS Nl rﬂj"?ﬁ‘% tabs (80 1Ry of |appreures; o
modul es in their nw @dxe&reimpmthla gonhectyrs? cah be uhhatbdusi ogverR2bs 54

and | atch shoul rmg t

ext endi ng §| gﬁ émﬁu eg‘{\m E’giﬁef’ghg efkig°§ @SSROHUFesp’O&SL’ng°P

i négrgggalge- T mllqlt baititiom o€ ihslmmnafumanesrfmm ghfigldfs BReand
i vi dual nodul es :

. ! SR o0 Bty Ll 3oLl

rectangul arly shape
(wi dths as viewed tdame"F", tbfea\mrmji@ctgm a‘HJ;lle&GaF—aFS dhe leadi ng
cross-di nensi on of edge ¥ NeofeerinpaAle w:a&: 250 thukh grsventing the

(hei ghts as Vi e\/\%gr? the draw n % aért e rg%%les ggtallldrig 25 tp_e
opposi te cros=2di mifE PREPLEE: o % om m g rearwar
rounded distal ends 76a of the latch arms. In es-
sence, the front edge 76a of cover 26 and the rounded
distal ends 76a of the latch arms form complementary
engageable cam means between the cover and the latch
15 arms to effect movement of the latch arms to an un-
latched position, as shown in Figure 7, for unmating
the connector assemblies.
Turning now to the right angle receptacle or
header connector assembly 22 (Fig. 2), the connector
20 assembly includes a dielectric housing, generally
designated 90, unitarily molded of plastic material or
the like (Fig. 11). A unitary conductive shield,
generally designated 92, is fabricated in one piece of
stamped and formed sheet metal material (Fig. 1). A
25 plurality of generally flat terminal modules 94 are
nested within a module receiving cavity 96 in housing
90, the modules being in a vertical side-by-side
relationship. Each terminal module 94 includes a
plurality of generally coplanar flat terminals sur-
30 rounded and maintained in a desired array by an
overmolded module encasement, as described in greater
detail hereinafter. As visible in Figure 2, the
terminals have terminal pin portions 100 projecting
from the modules within a forward shroud portion 93 of
35 shield 92, and tail portions 98 projecting out of the
bottom of the connector assembly for insertion into
appropriate holes in a substrate such as a printed
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cavity. Still referring to Figure 3 in conjunction wth
Figure 1, termnals 36 are | ocated w thin nodul es 34 which, in turn,
are di sposed within housing 28 and 30 the entire assenbly is shielded by
top shield section 30 and bottom shield section 32 which are snap-fit
ont o housing 28. More particularly, groovel®& is nol ded i ntegr 14032
al ong the outside of side walls 28c of housing 28. The grooves define
upper | edges 62a 3&ixguiltohoaride dyedhelikehEarhiteimhigehiomtareirepit -

cated of stanped aggggg% PRt hodgieri al - Top shield section 30
I aa '

i ncl udes a top wal nd opposite .

12 01- 0Figure 8iddustmatesoow, e esmminals, b
portion 30c _ pr fle@dlerNgohhedtbfcaksanbl peraohre EiaSs ShEcaeed £66m a  of
top shield section gp |n§% df%gﬁ” | nwar dl.y forned %a «ad | ocated for
snappi ng beneah ufyeMP& é@ r offenerglly gdesjoppted, o cti?% B 2hosed
side wall 28c of methdumaterial inSistidiy form.botGroupshict o sexttamB?
(el udes_a bott om yghly Yoy ARPOSEdipd SBrdil the Blank A% Fatfelly 200U

portion 32c projecting rearwardl
_ configurations, defining terminal pin portions 100 and

tail portions 98 at opposite, right-angularly directed

10 ends of the terminals. The blank includes indexing
strips 104 movable through appropriate application
stamping tooling, with longitudinal webs 106 and cross
webs 108 spanning the groups of terminals and travers-
ing strips 104, respectively. For purposes described

15 hereinafter, it can be understood that the flat faces
or sides of terminals 102 which are stamped from the
sides of the sheet metal blank are generally smooth in
comparison to the edges of the terminals which are
formed by a stamping operation.

20 Figures 9 and 10 illustrate an overmolded
encasement 110 which completely surrounds the right-
angled terminals 102, as viewed in Figure 8, leaving
pin portions 100 and tail portions 98 projecting from
the overmolded encasement. After the terminals are

25 overmolded with encasement 110, webs 106 and 108 are
severed in line with the stamped edges of pin portions
100 and tail portions 98, leaving right-angled termi-
nal modules 94 (Fig. 2) including the terminals
surrounded by the overmolded encasements.

30 Comparing Figures 9 and 10 with Figure 2, it
can be seen that terminal modules 94 are nested within
cavity 96 of housing 90 in an array of six vertical
modules of five terminals in a side-by-side relation-
ship for insertion into the corresponding row-array of

35 pin-receiving openings 46 in plug connector assembly
20 (Fig. 1).
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of the shield. Side walls 32b each include a pair of 10 forned tabs 66 for
snappi ng above | ower | edges 62b of grooves 62 in the outside of side
wal I s 28c of housi ng 28. Side walls 32b of bottom shield section 32

al so have cut-out portions 68 in their upper edges for

accomodating tabs 64 of top shield sectionI0, for 15 purposes desco91lbes2
bel ow. In assenbly of plug connector assenbly 20,

bottom shield section 32 is Fdearemwaildly ishowe the canfiguration aofow

"B" (Fig. 3) over khemyil 3% Bﬂthéader c&ﬁﬁécé@rsﬂégeﬁﬁﬂyeziovﬂci@dﬂﬁ‘é 62b
of grooves 62 of 20 “B& ous%ﬁP {: ec%%es of bottém wal I 32a™ and
side walls 32b of fed HY g%‘i‘f% 9§r gs. ptbveBgd Weh i FR&rdly
directed flanges 7houaingpik-unitarilygneedif alielbbmﬁhcoﬁahehihmgam and

the front — of acqpelddp0ndha T 65 ke NG D PRI LGN B300-

shiel d section® s snappe & on, SEC
moved downwar dl y i sitiee Qiid%cvabﬂ\sofllﬁ. emﬁrm}t of t thej dmwngs mb of

the top shield opta! i 88 yer litiaNg ah 8 SR %@ﬂ' W fcﬁ h%e?ﬁ&h&ﬁ‘ébiﬁ' d

section, until tabs 64 ‘snap bel ow ugper rooves
side walI's of the Mow&iiens 19Q_ preject. gEhenreax lRﬁtBhPsﬁ!%%sd-%cH‘on

accomodat e TTDVGTTE%Tpen a®f atahe 0G4 amdt BRet Qi@:t&:hjne|6|fseﬁél Qibdélﬂdleié

| at ched t th | 62 t
30 has. i ndent 8§ coPREEYRIY, (RSRD B BRo 13+ | IR APBEZSAOPET JHAFRFT and

side wal | s thereof angled moduleist Baningm the heusingdwitkaserrinal hbatlng
28. The Forwapd, #1Ghe" T 0BNISPS FECHAY € ot 2080 UNn&IUA o of the
- housing for mounting in appropriate holes in the
printed circuit board.
15 Complementary interengaging locking means
are provided on opposite sides of terminal modules 94
for holding the modules together in their side-by-side
relationship within cavity 96 of housing 90. Specifi-
cally, as seen in Figures 9 and 10, one side of each
20 encasement 110 is provided with a projecting boss 124
and the opposite side of each encasement is provided
with a complementarily shaped indented recess 126
(Fig. 10). The bosses and detents are rectangularly
shaped such that when the terminal modules are juxta-
25 posed in their side-by-side relationship, the bosses
of the modules project into the recesses of adjacent
modules, thereby locking all of the modules together.
In addition, side walls 116 of housing 90 may be
molded with a recess 128 (Fig. 13) for the left-hand
30 side wall and a boss (not shown) for the right-hand
side wall for locking the interlocked modules within
the housing.
Referring to Figure 14 in conjunction with
Figure 2, unitary conductive shield 92 includes a top
35 wall 130 for covering a portion of the top dielectric
housing 90, opposite side walls 132 for covering
portions of side walls 116 of the housing and a



13 ) 91-032 shoul der 74a defined by recessed areas
74. -1t can be seen that the top and bottom shield sections 30 and

32, respectively, conmbine to conpletely enclose the top, bottom and
sides of housing 28 to shield term- 5 nals 36 within nodul es 34 di sposed
w thin cavity 42. Cabl e shroud portions ¥c and 32c conbine to 91-032
conplete- - |y surround the interfacing area between nulti-conduc-

tor cable 40 and i gentiraddsn cregtang@lrnhehhoudcwall meanshR:dswbstan-

termnals 36. 10 tially surrdin Iensotéemzél( 1%%%&&{31 Yoo ¢
slid over cable 40 whe senbl of he co eg The
outer insulation oft e[rwg B tl,l@ atcaBF@ #?%e&hﬁvxﬂér%‘} oﬁafn bfie
ggieLdlrg gnﬁt hhusimg .of gpeciﬁmballyttesténenopraﬁ &néthDWQtdeﬁ115
shi e al ves ar t
% Al ATAaT] edeRDt Gefie’ B¢ 2Bieroct i MANISIAL by 18 TS

slid over the €abl e sh portions 30C an contact
with the shi el denpn¥l hreckionguliyeinoshapeys The shxouds wapddreans| n

known manner defOrrﬁanaftbﬂlﬁagyaéoﬁ&@cw@e%bi@l%z ah&quee@otbhenaaﬁzs and

32c. feature he 1 nvention is {he design uter
cover 26 (Fig. 1) d& tthe forr Q& §ap Hakb|Rertion 134y |9@P‘P%1Y-ﬁes de

assenbl ed shield segghlilongoBiond ané, and a bottom wall portion 138.

¢ These wall portions combine to define a rectangular

shroud complementary in shape and projecting from the

rectangular front of housing 90 and surrounding the

projecting pin portions 100 of terminals 102. Conduc-

tive shield 92 is fabricated in one piece from sheet

15 metal material, and bottom wall portion 138 of the

terminal pin shroud actually is fabricated by two
sections meeting at a seam line 140 (Fig. 2).

When assembled, unitary conductive shield 92

of header connector assembly 22 is mounted onto

20 dielectric housing 22. The shield simply is posi-

tioned onto the top of the housing, generally in the

direction of arrow "G" (Fig. 14), and latch means are

provided between the housing and the shield to hold

the shield on the housing. The latch means is provid-

25 ed in the form of apertures 142 in side walls 132 of

the shield for receiving outwardly projecting bosses

144 projecting outwardly from side walls 116 of the

housing. It can be seen that the top portions of

bosses 144 are chamfered, as at 144a, to guide the

30 shield side walls over the bosses and allow the side

walls to snap into abutment with the sides of the

housing once apertures 142 come into registry with

bosses 144.

Figure 15 somewhat schematically illustrates

35 an alternative unitary shield, generally designated

92', which has an angled top wall 130', backwall 131

and side walls 132' for covering substantially the



housing 28 therewithin; the cover being used to 25 actuate a |atching
nmeans between plug connector assenbly 20 and header connector
assenbly 22. More particularly, referring again to Figure 3 in

conj unc- tion with Figure 1, top shield section 30 is provided

with a pair of latch arns 76 forned integraljgy wwth 30 the shield ansh e
back fromthe front edges of side walls 30b, as at 78. Each latch arm
has a | atchi _ngh_ entikety sgﬂnmdet lkopgi ?baeld pasd t ioppodifter shdpsi Nof
engagenent within ertur FiQ. 0 a cQn I
22. The latch ar ﬁ@e Fgg‘%ﬁ‘gvé’é’ssﬁ?%%%'ed g:?:s%a e ss7§a%%r%°cdgl?%%%ty
gut wardly from locke begly24f ldomated clonareach \\stidet (ef sthel chersingn

ei ng stanped and om t tield@l hel 3

14 Rl FIEE | oo V4, bekh applied, to the
define spring &8 shiglghrerraspondingptaskike pRxtdonferr ¥alisthereot

proj ecting positiogeserivedMin Feladilns th alield AR (Figest2 sosd 14) .
Figure 1, rounded distal end ag%.of t.he 5 Iaﬁch rns prqject énto | de
openi ngs 82 of outer covEP1aEizgaiiony Pfonk %dé’g‘é‘g&gngf e %%%f%gs.

assembly is provided by fingers 150 integrally formed

at the front of side wall 136 and adjacent bottom wall

10 138 of shield shroud 93. Dielectric outer cover 26 of

plug 20 includes stepped portions 152 on each side

adjacent the bottom portion of the plug. The width of

the cover at the steppedd portions is less than the

width of the upper portion of the plug and such

15 reduced width is slightly 1less than the distance

between finger 150 to permit insertion of the plug

into the receptacle when properly oriented. If the

plug were attempted to be inserted upside down into

the receptacle, the latch arms 76 which are located

20 above the center point of the plug or vertical members

82b would contact finger 150 thus preventing mating of

the connectors.

Finally, a feature of the right angle header

connector assembly 22, particularly in the orientation

25 of terminal modules 94 and terminals 102, is to orient

the terminals whereby smooth flat sides of projecting

terminal pin portions 100 engage corresponding smooth

portions of terminals 36 (Fig. 3). More particularly,

terminal 36 is a female terminal defined by a pair of

30 opposing beams 150. Each terminal 36 is fabricated of

stamped and formed sheet metal material, whereby beams

150 comprise generally parallel portions of the smooth

sides of the sheet metal from which the terminal is

stamped and formed. In comparing terminal-receiving

35 modules 34 of plug connector assembly 20 (Fig. 1) with

terminal modules 94 of header connector assembly 22

(Fig. 2), it can be seen that terminal-receiving



Referring to Figures 6 and 7 in conjunction with Figure 1, Figure 6
shows the position of outer cover 26 as illustrated in Figure 1. It can
be seen 10 that angled walls 26a of the cover are in engagenent W th
angled walls 84 of the cable shroud portion of the shield sections. In
this position, it can be seen that latche@rns 76 are in outwardl y91-032
proj ecti ng, operative latching positions, wth rounded distal ends 15
76a of the |atch amwmsykes &k iang ilm enoptnaNgofsfive horizantadvmedubesi nd

front edges 82a. Wy d¥¥G&ramiiReLs, whéloéaésééfmiﬂafombéuﬂa¥954'ﬂré ¥Rt ng
direction, as i ndi cat ed b¥ arrow "D lg“ l)li an op
e

er at o
graspi ng the outsi G ATRRY, PL 281x\wertd es of fhes g?rFﬁBaE§Ver
engagi ng shi el ds 3@muhizZmahherf,r dbtcan benatnderstacgl Erdm’Gheollepbrdp~

connect or assenpl y AUt rapiSadingy Wl oI 408 ELTALAELCrEHH- gL Of

header conriect or assenbgi!:1a
latch arnms 76 angl & andy 9, r thati the gmoctizghest natiX Fddes of FermAnal
shown in Figure 3 ﬁirpdia; ions 164 | dgadélthe 2&MBotR ghéétlﬂétaﬁl kides

contact side 136 of header Shl eld 92 and are forced mwarﬁ
toward side walls 3@0 3‘1‘1‘”? h%sﬁngcfPB‘ﬁleE'te(rMiﬁ‘al@ 3 Therpefore.:fkbe
latch arms to entercdrnttadiehslpr sutfces 3betue®n | the t malle | ahahi fgmhaks 80

f the latch t 8 Fig, :2
connee- " AY s uEARGRS calse “PES e g Bl 8t 5y RartOFaRgCOR, thRm: o
connect or assdreatnior ¥ dunimp mating padanomaging ofcther cosneatioss

pulls on the cover j %’ﬂﬁ irection of arrow "F" (Fig. 7). The cover
I e 3€

noves relative to s and | at ch arns 76 until the front edge 82a
of openi ngs 82 engage t will be understood that the invention may

be embodied in other specific forms without departing

15 from the spirit or central characteristics thereof.
The present examples and embodiments, therefore, are
to be considered in all respects as illustrative and
not restrictive, and the invention is not to be
limited to the details given herein.
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15 _' 91- 032 rounded distal ends 76a of the Iatch
arns.- The latch arns thereby are forced i nwardl
arrows "E", noving |atching tabs 80 out of apertu ill LI" 'u pon the

connectors can be unmated. Cover 26 5 includes a ns (not
shown) on the top and bottomof its innerZBurfaces faC| ng Shl el ds 9@-032
and 32, respectively. Upon noving cover 26 in the direc- tion "F",
the projections w | ICL&IMSact the | eading edge 77 of crinpable collar 75

thus preventing the 10 vertical nenbers 82b from novi ng rearwardly past
rounded di stal ends 76a of the |atch arns.

edge 76a of cover 26 and thée rounddtf ele%@t"zﬁl Eﬁﬁ'é’ef’é"g PsFﬁ@giXt&ﬁogrns

form conpl ementary compyigaigeedl e cam neans between the cover and the |atch

posi ¢ on, as shown 11 Fioure 7 Hes G (A mdPRY 4 open-enBed Blviry.
Turning now to the r(4@it, &hel bouséegtlaeinqomltarimamldaﬂnnécdoelagtem y

22 (Fig. 2), the coMﬁagp assenbly includes a dielectric housing,

general ly . . . .
a plurality of terminal-receiving modules

(34) each being unitarily molded of dielectric
material and sized and shaped to be juxtaposed in a
i0 nested array for positioning in the cavity of the
housing through the open end thereof; and
complementary interengageable latch means
between the housing and each terminal-receiving module
to hold all the modules in their nested array within
15 the cavity, the latch means being molded integral with
the housing and the modules, the latch means including
a pair of common latches (54) disposed on opposite
sides of the housing and individual latches (52) dis-
posed on end surfaces of the modules, each common
20 latch extending along the array of modules for
engagement with the individual latches thereof and
comprising a cantilever portion of said opposite
sides.

2. The electrical connector assembly of
25 claim 1 wherein said cavity is generally rectangularly
shaped, and said modules are elongated with lengths
each generally equal to one cross-dimension of the
rectangular cavity and with the total of the widths of
all of said modules being generally equal to the

30 opposite cross-dimension of the rectangular cavity.

3. A shielded electrical connector assem-
bly (20), comprising:
an insulating housing (28) having a top, a
bottom and opposite sides; : '
s Sheet Has Been Replaced
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d'esign,aited 90, unitarily nolded of plastic material or the like (Fig.

11). - A unitary conductive shield, generally m“L
fabricated in one piece of st anped and forrre gﬂl “ rial

(Fig. 1). A25 plurality of generally flat term uJes 94 ate

nestéd within a nodule receiving cavity 96 i n2&ousing t he nodeile932
being in a vertical side-by-side rel ati onship. Each term nal nodul e

94 includes a plurality dtopeandabpftonplcondudtive tshiekd| sectionso
rounded and mai nt ai negh | N3 ) dggahBlaiahay foknda from WEEAP! HatepRdY! And
encasenment, as described j reater detail hereinafter. VI Si b

in Figure 2, the Posik !‘ﬁ"?él’]se h@ver: cEhendon ﬁnﬂor)P‘PBﬁ%mlo@%m e8b) ng

Irolmthet modul SS Wi tegp é’cﬁ:wé\fi.d aitfroudep@fdustitmg% feé;:ﬁS s Rl ?s%&ti%‘hd
al por i ons ou O e .connec
assenbly for in rtljd?fg#‘?# 18 b‘?‘@&ﬁ afd ngiatsdersk a

printed portions of the sides (28c16of the hous:mg, and

I

header connector asdkef#een the @W@% ofr §h§cbdu$i!3§1 and the side walls Of
each of the shield sections for holding the shield

10 sections on the housing, said latch means including
only one channel (62) molded in and extending along
each side wall generally parallel to said top and
bottom of the housing, and at least one latching tab
(64, 66) formed from each side wall of the shield

15 sections, each latching tab snapping into one of the
channels on the housing.

4. A shielded electrical connector assem-
bly (20) for mating with an appropriate mating
connector assembly (22), comprising:

20 an insulating housing (28) having a top
(28a), a bottom (28b) and opposite sides (28c);

a shield member including separate top (30)
and bottom (32) conductive shield components posi-
tionable over the top and bottom, respectively, of the

25 housing, each shield component including side walls
(30b, 32b) overlying at least portions of the sides of
the housing; and

latch arms (76) integrally formed from said
shield member and folded rearwardly from front edges

30 (78) of the side walls of the shield member for
latching the connector assembly to said appropriate
mating connector assembly, said latch arms extending
rearwardly outside the periphery of said insulative
housing and having latching tabs (80) thereon.

35 5. An electrmal connector (20), comprising:

This Sheet Has Been Re’ilaced
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5 st_érrped bl ank, generally designated "B", of sheet™  netal ‘material in

strirp form G oups of five term - nals 102 are sta “]mml nk

in right-angled configurations, defining term nal {)’m ‘m and
c

tail portions 98 at opposite, right-angularly directed ends" of® t fie

termnals. The blank includes indexing 23rips 104 novabl e through
appropriate application stanping tooling, with |longitudinal webs 106
and cross webs amsinper cagnertoy: agsembly dnalndinga stamped- and

ing strips 104, resprsine®! Methdl shiddeEecs3assanibathdSa paanei oaf hghingt
can be understood t tttlpe flat {)_fecfs. 05 Si gqes of ter.nbnal S 1% Ilahl ch
are stanped fromthe®tC" 8FR&s hantrarally; foxped,(with And, fplded
snmooth in conpareamrwardly hfremgfsont eldgeser(mg)alaf watd ahteld for

formed by a stanpin Holol:Ty | O 20 | QU es Ll te
an over nol ded 2 glnca'se%&e‘#]t QTfo %\ﬂi‘%%c%%%plagt Su%tigﬁrtr:gu?\%g %ﬁ@*?k’gﬁ%@
angl ed terninals 10mating | eopuectori ¢aRd,8thecdatigh arms pbeingr moyableoo

and tail portions 9% q¥wdérrt idi) fopiPative ! NAtRMEMEP! P i¥iCH CWhan Ahke!
the termnals are 25 over nol dedﬂvﬁ‘%h encasenent ﬂ%o, webs 106 and 108 are

severed in line witIFUMectrBHeareqatest and py, (inprerative gyniatching
portions 98, |eavingpdsitiomngbechlXswi unmatingalofivgheescdithddtors?) the

i ncluding the term e t he overnol ded casement.s, 30
Comparing Fi gurlgs Qrggn%di(?r\ﬂ{#r‘{;&g{%%eqffi}ﬁq no&aﬁ& nh&gsg eﬁmt%ﬁ'gf% nal
nodul es 94 are nest éthey ihher connesmtiary @ssemblyutioward) saidinoperafive
six vertical cﬁéé’fti@ﬁm nals in a side-by-side relation-

€ COo

ship for insertion into t rresponting rowarray of 35 pin-receiving
openi ngs 46 in plug connector ¥} SAHRY cover (26) about at least a portion

of the inner connector assembly and movable relative
15 thereto in a mating/unmating direction, said outer
cover including recess means (82) for accommodating
the latch arms in their outwardly biased operative
latching position; and
complementary engageable cam means (76a,
20 82a, 82b) between the outer cover and the latch means
for moving the latch means to the inoperative unlatch-
ing position when the cover is moved relative to the
inner connector assembly in the unmating direction and
for allowing movement of the latch means to the
25 operative latching position when the cover is moved
relative to the inner connector assembly in the mating
direction.

6. The electrical connector of claim 5

wherein said complementary engageable cam means

30 include a cam portion on the outer cover for moving

the latch arm inwardly against said bias toward the

inoperative unlatching position when the cover is

moved relative to the inner connector assembly in said
unmating direction.

LTI
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20 (Fig. 1).

91- 032 Figures 11-13 show the confi g u5| ng
90 of header connector assenbly 22, including mm ﬂm& avity

96 (Figs. 11 and 13). The housmg is unitarily ne ric
material and 5 includes a top wall 112, a Béttomwall 114 and oppo-

site side walls 116. The front of the housi ng is open, as at 118, and
t hrough which terminal pin portmﬁsei-ﬁgtﬁ'llﬂaéctcomlﬁ@:qrea?foﬂlﬂﬁé 5,

houts@ n?| i's open méwazﬂ@(ht@@%étab@ lzettaqrrsai E@@w@é’#s&ﬁ@ du%tdeklo covgf
artia open, i nsertio - nodul es
Pnt ot heyhogsl ng vm t?f‘%zfr?}?ﬁ n?’%l‘fonnecr}rﬂﬁ scﬁ%?“w E&ﬁé@lﬁ%}@‘%ﬁm%’f

bott om of the hotise rtgawimr malative ton theprioprericonnelctor addembly in

printed circuit Epoaééia atin irecgfgnl ementary interengagi ng | ocking
means are provi on oppo e srdes of term nal nodul es 94 for

hol di ng the nodul es together in their side-by-side ~ relationship wthin
cavity 96 of housing 90. Specig|- aAn &Pédtirid®]l Hhddtdy Hdsfsm @230,

one side of each .
comprising:
housing means (90) defining a module-
receiving cavity (96), the housing means including
10 open ends (118, 122) in generally perpendicular
planes; and
a plurality of generally flat terminal
modules (94) nested within the cavity in the housing
means in a side-by-side relationship, each terminal
15 module including a plurality of generally coplanar
flat terminals (102) fabricated of stamped sheet metal
material and configured in right angles with opposite
ends (98, 100) projecting from said open ends of the
housing means, the terminals of each module being sur-
20 rounded and maintained in a desired array by an
overmolded module encasement (110) fabricated of
dielectric material such as molded plastic, with said
opposite ends of the terminals projecting from the
encasement.

25 9. The electrical connector of claim 8
wherein said terminal modules include complementary
interengageable locking means (124, 126) on opposite
sides thereof for holding the modules together in said
side-by-side relationship within the cavity in the

30 housing means.

10. The electrical connector of claim 9
wherein said cavity has locking means (126, 144) for
locking engagement with at least one end-most module

This Sheet Has Been Relplaced
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20 encasenent 110 is provided with a projecting boss 124 and the
opposite side of each encasenent is provided Wi t hiﬂmﬂﬂﬂum mu,my
shaped i ndented recess 126 (Fig. 10). The bosses

rectangul arly shaped such that when the term nal nodulfes" ar’® jSuxtta- 25
poséd in their side-by-side relationship, thea2bosses of the nodul es
project into the recesses of adjacent nodul es, thereby | ocking all of

t he nodul es toget herof the npiudaliby, of dmodulles 1i6 cfaidusiide-By-mdde
mol ded with a recessyd¥dc{Ehenhin3) for the left-hand 30 side wall and a
boss (not shown) for the right- and side wall for |ocking the

I nterl ocked nodul es within t he housi ng. Referring to

Figure 14 in conjunction with 311, KifidtRod. oanfhaexcseaﬂacfa.hv‘aﬂ&%%ﬁZ
includes a top 35 wall 130 for covgigngea portion, of, thetop dielectric
r

housi ng 90, opposi t ECRRCHAT | 25599 B%erFﬂBPrlslﬁHrFh&n§tﬁpﬁyQ§é val | 's
116 of the housithg and a provxding a housing (90) deflnmg h‘3modu1e-

ga;?gﬁnding ?ﬁgeiglhgﬁé? prn 39{ gg f&%;ﬁ?ﬂ& ﬂgﬁﬁﬁb éﬁéﬁ”ﬁﬁ s (118, Iiﬁ)ly
in generally perpendicular planes;
forming a plurality of generally flat
terminals (102) in a generally coplanar right-angled
10 array;
overmolding a module encasement (110) about
the coplanar flat terminals, with opposite ends (98,
100) of said terminals projecting from the encasement,
to define a plurality of generally flat terminal
15 modules (94); and
nesting said terminal modules within the
cavity in the housing in a side-by-side relationship
whereby the opposite ends of the terminals project
from said open ends of the housing means.

20 12. An electrical connector system, com-
prising:

a first connector assembly (20) including a
first housing (28) having therein a plurality of
female terminals (36) fabricated of sheet metal

25 material having opposed generally planar smooth
surfaces and perpendicular edges, each terminal having
a pair of opposed cantilevered beams (150), said pair
of beams having opposed contact surfaces thereon
formed from said smooth surfaces of said sheet metal
30 material; and

a second connector assembly (22) for
connection with the first connector assembly and
including a second housing (96) having therein a
plurality of male terminals (102) for mating with the

35 female terminals, the male terminals being fabricated

This Sheet Has Been RT
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termnals 102 that project fromthe front of the housing

Specifically, as seen fromthe above de- 5 scripti o

di el ectric housing 90 is general ly rectangul ar HL‘ I!lloud
wal | neans 93 of unitary conductive shield 92 |n@ udeSL our swa

in the formof a top wall portion 134, opposi g side wal | portions 136,
and a bottomwall portion 138. 10 These wall portions conbine to define a
rect angul ar shroufl cshq&tenﬁmly matepine avan@J sppdied I Jardially

hort fons 100 of 't er P IBRAE Hhootl MFdd<d A fethEnaicyaP. Sind S that ,
one piece from sheetei.l.@h smid mals é:lelrallpainhalsoatmlwad»f qppasesh sidf asfed he
torm nal pin shroud Ackuak! Vesn! Ai&2AEbd | Wrencdle! A0 TR B 2

seamline 140 (Fig. 2) \When asse uni tari{lg uctive
shield 92 R he‘é%l’é‘?‘l’é%ﬁﬁebﬁépga%é#ﬁ!thZZH sthpuseeandnhgugdng such

di el ectric housing ZaxatThﬂ:eshbpbdséam&urf&c@@SIof saidll Qﬁh@ﬂbo&féi-n{ﬂﬁlté)p

of the housing, generall recti.on, of ar 14 and
| at ch neans are %ﬁe%’h&et?@@ﬁs‘?‘h contacty %‘r‘r’ﬂé?ﬁ%sstﬂfelﬁhgo fl%‘?%}
the shield on the hotsrmgnardaewhencbhereaonneetprousdemﬁile@datrtaa makdanr m of
apertures 142 in side walls 132 of the shield for receiving outwardly
proj ecting bosses 144 projecting outwardly fromside walls 116 of the
housing. It can be seen that 1Be tBhepceleckxicotl connecters Bystem of

chanfered, as afgl44m1aim 49 GfhdPeirOsalll Wshtddle Behhs V' thie fAARaes

and aIIowthe si de 0 Sn i nto abut ne th fthe sides of _the
housi ng once apertur%%rﬁﬁﬁai%nﬁrﬁtﬁq%@?g¥ypﬁFFE&ew anghsake generally

parallel to the opposed surfaces of the male termi-
nals.

14. The electrical connector system of
15 claim 12 wherein said second connector assembly
includes a plurality of male terminal modules (94)
located within said second housing, each said module
including an array of right angle male terminals (102)
maintained in their desired, predetermined positions

20 by an encasement (110) of dielectric material.

15. The electrical connector system of
claim 14 wherein said first connector assembly in-
cludes a plurality of female terminal modules (34)
located within said first housing, each said female

25 terminal module being oriented generally perpendicular
to the male terminal modules of said second connector
assembly.
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Figure.15 sonmewhat schematically illustrates 35 an alternative unitary

shi el-d, general ly designated 92', which has an angled top wall 130",
backwal | 131 and side walls 132" for covering substantially the

19 91- 032 entirety of the top, back and opposite
si des of dielectric housing 90. It also B3Is a second board | ock

|l eg 24 | ocated on each side of the housing. O herwi se, |ike nunerals

have been applied t ARBERECT shjeld corresponding to |ike portions or walls

therepf _ descri bepLEOTRECAL | CONNRCPOREALS Eggs._z and 14). _
et o o e e | e e ot o e bl TS
wal | 10 138 of shiahd thchbudeS3a Playeconnectorcaseembly?q20) mateblg 20
of the plug. e drkelr = Hidik “MgL8' BRager Hoidion 'EadRhbIY R "
t han t he wi dt h ofhe hplugpepnpectiorn agseanhd | incvwdes uahploradddyc et
width is slightly | eesrminaltRécdioiAgafodules 1BUYe9xthpaseal PA 4 hdetidd ¢
insertion of the plqgrray in a cavity (42) in a housing (28). The right
angle header connector assembly includes a plurality
10 of generally flat terminal modules (94) nested within
a cavity (96) in a housing (90) in a side-by-side
relationship. Each terminal module of the header
connector assembly includes a plurality of generally
coplanar flat terminals (102) surrounded and main-
15 tained in a desire array by an overmolded module
encasement (110). The terminals have opposite
terminal portions projecting from the encasement (98,
100) . Both the plug connector assembly and the header
connector assembly are shielded connectors and each
20 include a shield (30, 32, 92) about a substantial
portion of the respective connector assembly. The
connector assemblies are held in mated condition by
latches (76) which are actuated by a cover (26)
mounted for relative movement about the plug connector
25 assembly.

This Sheet Has B
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into the receptacle when properly oriented. If the pl ug were attenpted

to- be inserted upside down into the receptacle, the latch arns 76
which are |l ocated 20 above the center point of the plug or vertical

menber s 82b woul d contact finger 150 thus preventing mating of

t he connectors. Finally, a feature of the right angle header
connector assenbly 22, particularly in {lkB)orientation 25 of ternina
nodul es 94 and termnals 102, is to orient tthe term nal s whereby
snooth flat sides of projecting termnal pin portions 100 engagf\]
correspondi ng snoot h portions of tquinaIs 36 (Fig. 3). Mre .
particul arly, termnal 36 is a femaleg ternminal dadi negh by a paj(:bf 30
opposi ng beans 150. Each termnal 36 is f ric?)%gb " t anged ang
formed sheet netal material, whereby beans ﬁﬁr
paral l el portions of the snooth sid

the termnal is stamped and for ned.

modul es 34 of plug cork®xtor assenbly 29
modul es 94 of header ector assenbl yn22
t hat terrn'naI-receiviﬁi;E:h

91- 032




nodules 34 are in an array of five horizontal nodul es of six term nals,

whereas term nal nodules 94 are in an array of six vertical nodul es of
five term nals. In this manner, it can be understood fromthe descrip-
5 tion of fabricating nodules 94 in relation to Figures 8 and 9, that
t he snmoot h sheet netal sides of ternin@% pin portions 100 engage the
snoot h sheet netal sides of jaws 1 '5% female termnals 36. Therefore,
t he contacting surfaces between the nmale and female 10 surfaces cause
| ess wear to plating materials on the termnals durind mating and
unmati ng of the connector assenbl y. It will be
understood that the invention may be enbodied in other specific forms

wi t hout departing 15 fromthe spirit or central characteristics thereof.
The present exanpl es and enbodi ments, therefore, 3aR® to be cgnsi dered
in all respects as illustrative and no?Z%es;??ctive, and t he3O%venti on
IS not to be limted to the det a@d4s gi hef ei n

76
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21 dains 1. An electrical.connector system conprising: a first
assenbly (20) including a first housing (28) havi ng an open-ended
cavity (42), said first housing (28) being unitarily nol ded of
dielectric material; and a plurality of termnal-receiving fenale

nodul es (34), each being unitarily nolded of dielectric material and

si zed and shaped to be juxtaposed in a nd3& array for positioning in
said cavity (4 of said first A@QuUsing (28) through the open end (44)

t hereof, conpl tary I nt/e 4ol e latch neans (52, 54) between the
first housi ng 29 atf—eabh—terAt1m| - r§46| Vi ng femal e nodul e (34)
to hold all the no8ulles= erETest&arr ay within the cavity ),
the |l atch neans (52, )34) being  nol fged integral with t hed8@st he @8
(28) and the rmdties (3 the latgh neans (52, 54) i '
of common | atchgs (54) di sposed on opppsite sides Qi _ifne & L Mol €28)
and i ndi vi dual ’t"é'h?j;’(SZ) di Sposed op end sur fla uf es
(34), each common | at nfli ng al q 5
f or engagenent wilt h the 28& vi dual |1 at ches 52) [t hereof and Ednpli sing
a cantilever portion|of said _opposite §ides. 2. o] rgahor

systemin accordance|wth claim— 1~ !\/neg% n said
L a

modul es (34) are r
P 4 =

<54 28b |56
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di sposed in said cavity (42) in said juxtaposition,
saif femal e nodules (34) has therein a pluralit
(36) fabricated of sheet nmetal material having
snoot h surfaces and perpendi cul ar edges, each f
having a pair of opposed contact surfaﬁsﬁsfhereon.

REPLACEMENT SHEET

el ectrical connector systen1|n accordance with clai
conpri si ng: a second assenbl VQ@2) for COI’II’IZ}%‘I
assenbly (20), said second assenbjy (22) conp

(90) having therein a p
said female termnals 36D — (Ohe eleqzylca
accordance with claim e FF-5-ari-e—FB e

and wherein each of
y of female termnals
opposed general ly pl anar

emal e term nal (36)
22 3. The
m 2 further

on mnth said first
Bsecond housi ng

2) for mating with

| &Onpector systemin

s~ (102) are

fabricated of sheet nefql 1i{flugé¥L QI |y pl anar
= 106

08— D 102 @ l'
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snoot h surfaces and perpendi cul ar edges so that each of said mal e

termnals (102) has a pair of opposed surfaces formed from snooth
surfaces, and the nmale termnals (102) are oriented in said second .
housi ng (96) such that sai d opposed surfaces of said male termnals
(102) engage sai d opposed cont act su[éag)es of said femal e termnal s
(36) when said first and second assenbli e (20, 22) are nated. 5.

The el ectrical connector systemin accordance with claim 4 wherein said
second assenbly £%2 includes a plurality of male term nal nodul es (94)
secured to said cond housi ng (90),.3ch of said male t nal nodul es
(94) i ncl udi ng_rr—evee=rfdeth d & ectri c encas i &y ends
(98, 100) of said ' )Zé ext endi asenent
(110). 6. Thelel dctrical confpetpr §ystem in ac %48 5
wherein said nal g jgqrmnals (102 e in the form of right
angle termnals (48H) nraintai ned —144 heir desir ned

posi tions bygqga+d it encasenent |0) of dielectri | 44he

el ectrical connedtor—=systemrmTs e dance with clai ereln each of

said mal e term na

92—

18~

f_a
W
®
N
T
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23 oriented generally perpendicularly to said fenal e nodul es (34)
of said first assenbly (20). 8. The electrical connector systemin
accordance with any of clainse 1 to 7 wherein said cavity (42) is
general ly rectangul arly shaped havi ng a wedt h-di nensi on and a

hei ght - di nensi on and wherein said nodul es (34) each have a l-ength, a
wi dth and a hei ght, ABBTRAQT h of sai d nodul es being generally equal to
said width di mensi opyfedt @£ avbhiNEcTOR (433 M ﬂgggotal of said heights of
all said nodules (3 he hei ght - di nensi on of

sai d rectangul ar cavity (43 electrigab "eqlé‘ﬁ‘??%lsmc‘tsord%i@t%ﬁﬁq n
accordance With any and PhcThdédTa l; lﬂgscoﬂﬁééebﬂ aasémioll t(zlmqusnaigea(&l&)

Covered by a st pedr Sl Pofh Endtd, REgE CqutEcus absegbih ™ ©

el ectrical connectr @heysleg conaectbdaassenbly includes a plurallty of
terminal-receiving modules (34) juxtaposed in a nested
array in a cavity (42) in a housing (28). The right
angle header connector assembly includes a plurality
10 of generally flat terminal modules (94) nested within
a cavity (96) in a housing (90) in a side-by-side
relationship. Each terminal module of the header
connector assembly includes a plurality of generally
coplanar flat terminals (102) surrounded and main-
15 tained in a desire array by an overmolded module
encasement (110). The terminals have opposite
terminal portions prbjecting from the encasement (98,
100). Both the plug connector assembly and the header
connector assembly are shieided connectors and each
20 include a shield (30, 32, 92) about a substantial
portion of the respective connector assembly. The
connector assemblies are held in mated condition by
latches (76) which are actuated by a cover (26)
mounted for relative movement about the plug connector

25  assembly.
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claim9, wherei n sai‘:d shield has top and bottom conductive shield
sections. (30, _32) which-are stanped and forned from sheet netal
mat eri al and positionable over said top and bottom sides (28a 28b) ,

) L 725 0 o, SR

sai d opposfte sitded (28ch) of said first hougi ) |
conpl enentary interengageabl e |atch neans (62, 64 ;6 wn( 258 Qapaged 2.
sides of said first housing (28) and said si de m 28)36%'”‘86 2b)t<’o?3g§<éch-
of said shield sections (30, 32) for pelding said ﬁ-eld”§8 t16ﬁ§xﬁﬁ -
said first .__housing (28). 11.
The el ect rFE3H & onnect or systemin accordance \ t b EFapﬁ1REC{m@Fmﬂéﬂﬁﬁn
said |atch nmeans (62, 64, 66) include each a channel (62) nolded Tn and
extendi ng al ong each side wal | generally parallel to said top (28a) and
bott om (28b) of said first housing (28), and at | east each a

| at chi ng tab (@m,a&@pﬂhﬂﬂﬁiﬂqqnﬂﬁQ%Rﬁ1%Mﬂkﬁmwﬂqmq¥ﬂﬁ}ng 32b) of said

shield sectiong @q,séassmylgghlﬁgﬁmng a (frstbhouiapi (2®)i nt o one
of said channels on said
having an open-ended cavity (42), said first housing

L S -
e T

(28) belng unitarily molded of dielectric material; and
a plurality of terminal-receiving female modules (34},
each being unitarily molded of dielectric material and
sized and shaped to be juxtaposed in a nested array for
positioning in said cavity (42) of said first housing
(28) through the open end (44) thereof, complementary
interengageable latch means (52, 54) between the first
housing (28) and each terminal-receiving female module
{34) to hold all the modules in their nester array
within the cavity (42), the latch means (52, 54) being
molded integral with the first housing (28) and the
modules (34), the latch means (52, 54} including a pair
of common latches (54) disposed on opposite sides of the
housing (28) and individual latches (52) disposed on end
surfaces of the modules (34), each common latch (54)
exﬁending along the array of modules (34) for engagement
with the individual latches (52} thereof and comprising
a cantilever portion of said opposite sides.

2. The electrical connector system in accordance with claim
1 wherein said plurality of female modules (34) are
disposed in said cavity (42) in said juxtaposition,
and wherein each of saif female modules (34) has therein
a plurality of female terminals (36) fabricated of sheet
metal material having opposed generally planar smooth
surfaces and perpendicular edges, each female terminal
(36) having a pair of opposed contact surfaces thereon.

REPLAGEMENT SHEET
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first housing (28). 12. The el ectrical connector system i n accordance

w th any of clainms 9 to 11, wherein said 32) has
side walls (30b) and latch arns (76) integra “ﬁﬂ“ ald si de
wal | material and fol ded rearwardly from front e ("'78)s 01* said side

wal |'s, said latching arnms (76) being adapt ed to Iatch said first
assenbly (20) seco

t . I
connect or gyst éﬁ}?ssé]a%%'ﬁ?ﬁc c%r}qgth%é;étera s %Ffé‘?% érapé;ea?vg{t{%f%]aﬂ? ns
(76) being formedwthert adaniprisimyeas (76a) and are novabl e between an

operative Iatch| | Pg%%&bo%ﬁm@ht@oer ololy! ecétqc%r?%e&plﬁ 3 (25122)

are mated, and 4 |no I'hg pos I on ow ‘unmat i ng of
t he connect or mﬁiﬂ}es(zmhe gaitd hrsecondirass By f (72 herortwst ¥gfinmraal | y

bi ased out war dlg, Qind h’?ous:.n% (‘%stem nf SR I (241 LRI o GgRer at i ve

| at chi ng p05|t|o urt her r|5|n an outer cover
(26) about tarminals al 1Rk @rdwaﬁm it %?sls%nﬁﬁ gJ@daezaWa 1s
nmovabl e rel ativgygjhereto in a mating/unmating direction, sai d outer
cover (26) including recess neans (82) for accommdati ng said |latch
areas (76a) in their outwardly bi ased operative latching position; and

conpl enent ary ergagsbddter el neamsed tdn, syitaem 8idb)accordetawen tihecbadwer
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sheet metal material having opposed generally planar
smooth surfaces and perpendicular edges so that each of
said male terminals (102) has a pair of opposed surfaces
formed from smooth surfaces, and the male terminals
(102) are oriented in said second housing (96} such that
said opposed surfaces of said male terminals (102)
engage said opposed contact surfaces of said female
terminals (36) when said first and second assemblies

(20, 22) are mated.

5. The electrical connector system in accordance with claim
4 wherein said second assembly (22) includes a plurality
of male terminal modules (94) secured to said second
housing (90), each of said male terminal modules {94)
including an over-molded dielectric encasement (110)
with ends (98, 100) of said male terminals (102)
extending from said encasement (110).

6. The electrical connector system in accordance with claim
5 wherein said male terminals (102) are in the form of
an array of right angle terminals (102) maintained in
their desired, predetermined positions by said
encasement (110) of dielectric material.

7. The electrical connector system in accordance with claim

6 wherein each of said-male-texrminal-modules (94) is.
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25, position when the cover is noved relative to the inner connector
assenbly in the unmating direction and for all ovﬂmu ’Bﬂ ﬂ l:ue- | at ch
means to the operative |atching position when the!X el ative
to the inner connector asssenbly in the mating directioﬁ. i

26 of sheet metal material having gpposed generally pl anar snoot h
surfaces and perpendicul ar edges so that_ each said nale termnal has a
pair of oppose@rigntgcegenery rpeadisailardindich sakd faeland the mal e

modules (34) of said first assembly (20)}.

8. The electrical connector system in accordance with any
of claims 1 to 7 wherein said cavity (42) is generally
rectangularly shaped having a width-dimension and a
height-dimension
and wherein said modules (34) each have a length, a
width and a height, the width of said modules being
generally equal to said width dimension of said cavity
(42), the total of said heights of all said modules (34)
being generally equal to the height-dimension of said
rectangular cavity (42). '

9. The electrical connector system in accordance with any
of claims 1 to 8, wherein said first housing (28) has
a top (28a), a bottom (28b) and opposite sides (28c)
which are covered by a stamped and formed metal shield
(30, 32).

10. The electrical connectror system in accordance with
claim 9, wherein said shield has top and bottom
conductive shield sections (30, 32) which are stamped
and formed from sheet metal material and positionable
over said top and bottom sides (28a, 28b), respectively,
of said first housing (28), each of said shield sections
(30, 32) including side walls (30b, 32b) overlying at
least portions of said opposite sides (28c) of said '
first housing (28); and
complementary interengageable latch means (62, 64, 66)
between said sides of said first housing (28) and said
side walls (30b, 32b) of each of said shield sections
(30, 32) for holding said shield sections on said first

housing (28).
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5 .terminals beihgf ori ented T Tihg second housi ng such that t he opposed

surfaces of said nplq4 gECL@@ys engage the o faces of
the femal e tierim nal s whén’ t he {connect or assea@m [
13. The el ectri aI commeetor-sydt gm of 10 claim enel n sal cont act

beans of the fe termnnals'are gepgrally parallel and are generally
paral | el to; Q ed surT ares Of nals. . \

14. The el et rlgef et sj%?%ﬁﬁ%ﬁorlgysgﬁgiﬁp chﬁﬁgFgFﬁ Yt Sdedmy
connect or assenidl2y whereum(slaicﬁesla&th meahist \(6@f, A4l e 66¢r li'nné.hdm)(étalo&s a( 94)
| ocated within a¢c h | ach ss

array of right zﬁiﬁq‘& ﬂ(}@t e?&ne%iﬁj%gi’ ?1%%6‘ @k@eﬁﬁgﬂh glﬁg eQE e| f deS| red,
predet er m ned pdﬁi i geneaallyy paraddedssreneidlitop dﬁséﬂeﬁedtbpﬁtﬁﬂterlal
15. The electri q@smor&ec&aqrd %ﬁts%mh%sm qbeom ;ﬁdwa%r ?bﬁs%a'egcfh' ’

connector assenbly i des a ura t% femal e term nal no uI es
(34) Iocate&aﬁQH%qgsﬁﬁhj(ﬁ4ns§ Ho@?FWS ZOR €arh FdRll ¥ad (B&bnina

nmodul e bei ng or keM)ed MRS Nd perdionsan3o, 3b9,t Bachaliatkdifighdlab

modul es - of Sald(%eco%%)c%%g%gfﬂé intoa%%engkysald channels on said

first housing (28).

12. The electrical connector system in accordance with any
of claims 9 to 11,
wherein said metal shield (30, 32) has side walls (30b)
and latch arms (76) integrally formed from said side
wall material and folded rearwardly from front edges
(78) of said side walls, said latching arms (76) being
adapted to latch said first assembly (20) to said second
assembly (22).

13. The electrical connector system in accordance with claim
12, wherein said latch arms (76) being formed with latch
areas (76a) and are movable between an operative
latching position when the connector assemblies (20, 22)
are mated, and an inoperative unlatching position to
allow unmating of the connector assemblies, the latch
arms (76) further being normally biased outwardly of the
first inner assembly (20) toward said operative latching
position;
the sysﬁem further comprising an outer cover (26) about
at least a portion of the first assembly (20) and
movable relative thereto in a mating/unmating direction,
said outer cover (26) including recess means (82) for
accommodating said latch areas (76a) in their outwardly
biased operative latching position; and
compleﬁéntary engageable cam means (76a, 82a, 82b)
between the outer cover (26) and the latch means (76)
for moving the latch means to the inoperative unlatching
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position when the cover is moved relative to the inner
connector assembly in the unmating direction and for
allowing movement of the latch means to the operative
latching position when the cover is moved relative to

the inner connector asssembly in the mating direction.
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