21 MAR 2006 1 SHI ELDED CONNECTOR W TH | NTEGRAL LATCHI NG AND GROUND
STRUCTURE 5 Background of the Invention 1. Field of the Invention: This
invention relates to electrical 10 connectors and particularly to 7shisl ged,
hi gh speed connectors. 2. Brief Description of Prior Devel opnents: As signal
speeds, in particularly data transfer speeds, have increased,

I nterconnection systens, such as thosq used for input output termnals for
data processing equi prent have had to be designed to pass these higher

speed 15 signals f These
efforts have .%ﬁ@ﬁ%@@%‘ b. ' %.Af}gﬁ‘ﬁmmms are
typified with connectors 3 ' S URESt have separate net al

shields applied over the connector housing. In" nmany instances, these
shields are in tw parts, one to cover the body of ‘the connector and the
other 5%t o be 20 applied over the front face of the connector. Sinmlar
approaches have been taken for other connectors, such as the HSSDC
connector nmarketed by AMP, Inc., which is designed to nmeet the ANSI X3T1 1
Fi ber Channel commttee standards. However, as signal speeds have
I ncreased, the difficulty of neeting inpedance control and shiel ding
requi rements by the 25 use of such waparound shields has increased. An
additional conplication is that these interconnection systens require
reliable contact with shi eBdchgroundaifutlee Invenitiomati ng pl ug connectors so
that overall performance of the interconnection systemis maintained. 2 1
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1. Field of the Invention: This invention relates to electrical

10 connectors and particularly to shielded, high speed connectors.

2. Brief Description of Prior Developments: As signal speeds, in

particularly data t.ransfer speeds, have increased, interconnection
systems, such as those used for input output terminals for data
processing equipment have had to be designed to pass these higher speed
15  signals within acceptable limits of signal degradation. These efforts have
involved shielding and impedance contrel. Such efforts are typified with
connectors, such a modular jacks, that have separate metal shields
applied over the connector housing. In many instances, these shields are
in two parts, one to cover the body of the connector and the other to be
20 applied over the front face of the connector. Similar approaches have
been taken for other connectors, such as the HSSDC connector marketed
by AMP, Inc., which is designed to meet the ANSI X3T11 Fiber Channel
committee standards. However, as signal speeds have increased, the
difficulty of meeting impedance contro! and shielding requirements by the
25 use of such wraparound shields has increased. An additional
complication is that these interconnection systems require reliable
contact with shielding structures on the mating plug connectors so that

overall performance of the interconnection system is maintained.



Anot her approach that has been taken is illustrated in recent designs of

Uni versal Serial Bus connectors. Recent designs utilize a central

i nsul ati ve nol ded nmenber to retain the contacts. The outer shell 0%1Mﬁ$§%5
connector conprises a forned sheet netal shield that is wapped 5 about the
nol ded nenber and forns the walls of the connector housing. One such
connector has been nmarketed by Berg El ectronics under the part nunber

desi gnati on 87520. Wile the above desqiibed connectors have been able to
achi eve adequate performance in terns of mnimzing signal degradation at

high 10 f ' ' ' ' h
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capabi | i t&@&gns%ﬁfﬂﬁ{%r%l ngéal @@Ebzﬁﬁeé‘ﬂo%‘. ﬁ&%%t'dlés‘?éﬁ?%ﬁﬁféé an .
perfor mance I'S assure accordi ng to the pr esent 1 nventTton y 1 ncorpor at | ng
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receptacl e connector. In a preferred embodi nent, netal | engagenent

surfaces gf ghisQidmibdbf @Sfﬂr%riizéé)g‘fgpﬁl@ﬁ AN tiAREa0EhieRE thEE A wihpekd-

Shi el ding performance Is enhanced by providing opposed laterally” “extending

fl anges opbblie thLirgbRRed MhenbtARaeSioraMethdwalls! bt tHdcEhhsEortesusidg.
arranged al ong an outer edge or distal so that the flanges of adjacent

connect or ©reAagudle cottrectdt hakhereebihakeent bpBeaty Elelithenicstwegdéet yhand

m ni m zi ng space requirements. Contacts for establishing electrical

connect i opabetweaebert desighiatioth 87520he receptacl e conductor and the mating

pl ug connector have a flexural 25 axis extending generally in alignnment with
the insertion ¥ide the ahoveaddscgibabommeneciors fraaxebeamebie to achiewmt ed
inwardly fromthe shield and can be addjtionally _ conpliant toward_and away
from the AHequats paxfosmanceiptermyarf 2o@émizing ‘signal degradation at high

10 frequencies, the drive for ever higher signal frequency has necessitated
the development of connectors with higher performance capabilities.

Summary of the Invention

High speed interconnection performance is assured according to the
present invention by incorporating latching features directly into a metal
15 shield of the board mounted receptacle connector. In a preferred
embodiment, metal latch engagement surfaces are formed directly from
bent portions of the metal shield.
Shielding performance is enhanced by providing opposed laterally
extending flanges on the shields. The flanges have interfitting structures
20 arranged along an outer edge or distal so that the flanges of adjacent
connectors can be interfit, thereby enhancing shielding integrity and
minimizing space requirements.
Contacts for establishing electrical connection between the shield of
the receptacle conductor and the mating plug connector have a flexural
25 axis extending generally in alignment with the insertion axis of the mating
connector. These contacts are canted inwardly from the shield and can

be additionally compliant toward and away from the flexural axis. In a



3 preferred enbodi nent, these contacts are forned integrally with the sheet
nmetal shield. Al so enconpassed within the invention is an electrical
connector conprising an insulative body, an electrically conductveMAR 7006
termnal 5 received on the insulative body, and el ectrical shield nenber

di sposed in shielding relationship with respect to the terminal, a latching
structure integral with the shield nenber for receiving a | atch associ at ed
with a mating connector and a second I$tching structure integral with the
shield nenber for engaging a bracket. Yhere is also a mating connect or

whi ch 10 has, a urality of peripheral protuperances which preferably
contact t i&ef Q%Fm%élﬁb?%Qé%ﬁngﬂitﬁ@& As r@?ﬁﬁh‘b‘%&'&@ﬁy't}@‘ﬂﬂh@q sRES i on
is an assenbl ggéc-h i ncludes at |east one receptacle having a plug

receivi ngr%%té\iis I8hd bei ng fixed adjacent said opening to a bracket. There
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I nvention; Fig. 2 is arear i1sonetric view of "'the connector shown in Fig. 1;
Fig. 3 ismafihgiiorfhéutal aoid &fsebbAddatileipostraboufe intelrdl with the shield
member for engaging a bracket. There is also a méting connector which
10 has a plurality of peripheral protuberances which preferably contact the
panel to improve shielding.

Also encompassed by the invention is an assembly which includes
at least one receptacle having a plug receiving opening and being fixed
adjacent said opening to a bracket. There is also at least one plug having

15 afront end and a rear end and mated with at least one of the receptacles.
A strain relief plate having at least one transverse aperture for receiving at
least one of the plugs adjacent its rear end is fastened in spaced relation
to the bracket. .

Also encompassed by the invention is a plug comprising a

20 conductive contact, a cable receiving means and a front latch for removing
the plug from a receptacle; and a horizontal latch for applying pressure to

the front latch to remove the plug from the receptacle.

Brief Description of the Drawings

Fig. 1 is an isometric view of the connector embodying features of
25 the invention;
Fig. 2 is a rear isometric view of the connector shown in Fig. 1;

Fig. 3 is a front elevation of the connector shown in Fig. 1;



21 MAR 2004 4 Fig. 4 is a side elevation of the connector of Fig. 1; Fig.
5is a bottomview of the connector shown in Fig. 1; Fig. 6 is an isqonetric
vi ew of four connectors nmounted in side by side relationship on a i
circuit board; 5 Fig. 7 is a depiction of a stanped shield blank before it
is folded to shape; Fig. 8 is a isonetric view of a plug connector for
mating with the receptacle connector of Fig. 1; Fig. 9 is a fragnentary
cross-sectional top view showing the plug 10 connector of Fig. 8 inserted
into the receptacle connector of Fig. f: Fig. 10 is a side view of the

the Fecept acl & EFAG & Sids lexariPorel BicooknBRar ShH Bulbf - the connector
h in Fig. 4. with the pl f Fig. 8 sh [ -secti [ ted
condi t1 on. 18 § 1S egdneRodrE s IRIPT SoHE B Ticohnector |
ti . ferred. enbodi t of ty tion; Fig.
SRR T T e R e T S
is a rear el eysggvégg?%%oﬁ(éﬁ &tlat SDEQ@%%WEPEQ in Fig. 12; Fig. 15is a

bottom pl an vi e connectof 'shown in 2; 20 Fig. 16 is a cross

sectignal vi e"FigEVOi‘éQQ deBictidf of & ﬁ{agn%%z?ishiﬁ Yblahk Béfoarefif?f?ol @U@t | onal
view of an asseftbly conprising a plurality of connectors Tike the one shown
in Fig. 12 whig{hsd-e nounted on a peripheral conputer interface (PCl)

bracket; Fig. 18 is’_ a top plan view of the assenbly shown in Fig. 17; 25
Fig. 19 is an pipdaviedi®dmehic 3566 BTla/ pRIPWInhBcfirdor Matiag WhiR 8005

receptacle connector of Fig. 1;
Fig. 9 is a fragmentary cross-sectional top view showing the plug
10 connector of Fig. 8 inserted into the receptacle connector of Fig. 1;
Fig. 10 is a side view of the receptacle connector of Fig. 1 with the
plug connector of Fig. 8 mated in the receptacle; )
Fig. 11 is a front elevational view of the connector shown in Fig. 1
with the plug of Fig. 8 shown (in cross-section) in mated condition.
15 Fig. 12 is a front elevational view of a connector representing a
second preferred embodiment of the present invention;
Fig. 13 is a side elevational view of the connector shown in Fig. 12;
Fig. 14 is a rear elevational view of the connector shown in Fig. 12;
Fig. 15 is a bottom plan view of the connector shown in Fig. 12;
20 Fig. 16 is a cross sectional view through 16 - 16 in Fig. 12;
Fig. 17 is a front elevational view of an assembly comprising a
plurality of connectors like the one shown in Fig. 12 which are
mounted on a peripheral computer interface (PCI} bracket;
Fig. 18 is a top plan view of the assembly shown in Fig. 17,

25 Fig. 19 is an end view of the assembly shown in Fig. 17;



5 Fig. 20a is a rear elevational view of the assenbly shown in Fig. 12 in
whi ch the rear attachnent bracket has not yet been fixed to the assenbly;
Fig. 20b is a rear elevational view of the assenbly shown in Fig. 17 BMiN;
whi ch the rear attachment bracket has been fixed to the assenbly; Fig. 21
is a front elevational view of the rear attachnent bracket shown in Fig.
20b; Fig. 22 is a front elevational view of a tool used to attach the 10-
connector shown in Fig. 12 to a PCl bra%ket in the manufacture of the
assenbly shown in Fig. 17 Fig 23 is a“side elevational ViEM/Of t he tool
shown in Fig

22, Fig. 25 i ?‘25 @583915 £aeas sfeyntBng %?%";’/193%82"543%6 él%g it -. giagi' S
et pect rve vi af G AL 80N Bk B8 bEa bl hg@’mt@f@ be?e b fided b e

per spective vi ST ;‘“lﬁ tool shown in Flg 28; Flg 29 |s a bottom
perspective view o @ tool shown in Fig. 22; Fig. 30 is a side

Gl oded viow arEl RO ot *ar SRVARopR Wy ot the Shgely SnbRn i FIEAT ¢ vi ew
of thegrecept a%ewﬂ?&?"th??gﬁﬁlé] hrH@ﬁ@Sr%é.‘&}E& HQS'HE&hoﬂfé’d%l{H Fig. 331is a

vertical cross section o ower section of the 1 nproved plug 25 Fig.

34 is a verti cae{ssghquy section of the upper section of the inproved plug;
21 MAR 2006

Fig. 21 is a front elevational view of the rear attachment bracket
shown in Fig. 20b;
Fig. 22 is a front elevational view of a tool used to attach the

10- connector shown in Fig. 12 to a PCI bracket in the manufacture of
the assembly shown in Fig. 17;
Fig. 23 is a side elevational view of the tool shown in Fig. 22;
Fig. 24 is a top plan view of the a2ssembly shown in Fig. 22;
Fig. 25 is a cross sectional view through 25 - 25 and 24;

16 Fig. 26 is a cross sectional view through 26 - 26 in Fig. 26;
Fig. 27 is a rear perspective view of the tool shown in Fig. 22;
Fig. 28 is a front perspective view of fhe tool shown in Fig. 28;
Fig. 29 is a bottom perspective view of the tool shown in Fig. 22;
Fig. 30 is a side perspective view of the tool shown in Fig. 22;

20 Fig. 31 is a front exploded view of the tool shown in Fig. 22;
Fig. 32 is a side schematic view of the receptacle described above
mated with an improved plug;
Fig. 33 is a vertical cross section of the lower section of the
improved plug;

25 Fig. 34 is a vertical cross section of the upper section of the

improved plug;



6 Fig. 35 is a longitudinal cross section of a protuberance on the
I nproved plug; Fig. 36 is a plate used to release stress in a plug simlar
to the one shown in Fig. 42; 5 Fig. 37 is a cross sectional view trio¢ghlng7
- 37 in Fig. 36; Fig. 38 is a side elevational view of a plug used in
conjunction with the strain relief plate and a receptacle; and Fig, 39 is a
| ongi tudi nal cross sectional view of the plug shown in Fig. 38. 10 Detailed
Description of the Preferred Enbodinents Fig. 1 illustrates a receptacle
connector 20. This receptacle conpri s@s a rml ded plastic contact retaining
body 22 havin Lntegral , rear wall ) plurality of conductive contact
term' nal s 24 g‘}lé 35t1§|&1&}1g1@ﬁdt‘¥?& Crré’é%lsﬁépoﬁcﬂf)ﬂ ?Qth*PFé'a@GGWIQQ Es nol ded of
a polyneric insul ator material. A pair of upper guide nenbers 23a (Figs.
1, 3 and 10) éBHFE'ﬁHe f Mgardly fromthe wal | 23. The tails 24a of the
termnals 24 . rea vvardl fromthe d as . hown can conpri se
surface nount 3gs15('°lcpéat@z‘)ls HR T aﬁﬁrsg fp%g’é'l HEySIB'é‘ Anether¢ ol ded
wi th insul ator Th 26 provide |l ocation and hold down functions when
20 the connects(g‘ro“f% ﬁg‘:}%t gé ’on a printed ci rcuit board. Surrounding the

I nsul ator 22 'Fﬁ a3§l‘i| eA gré%f %g%nggalg{) S?Etf’“i lg%ihg t material. The

shield 28 inclu top *32b and a rear

wal | 34. Side ?H% d to be
i nserted and so der e%%?mﬁjggg%h%?%%ﬁtog% at BQQE ou%ﬂjﬁﬁ%es o?’q
circuit board tpg é@éﬁhﬁﬂp@é&@@@@lﬁé reSepfiyst £4q Back waII 34 carri ers

4c.

simlar through hole tails "3 ternativel’y the shield tails can be
configured forFigugbages towFithAthal cross sectional view of the plug shown in
Fig. 38.

10 Detailed Description of the Preferred Embodiments

Fig. 1 illustrates a receptacle connector 20. This receptacle
comprises a molded plastic contact retaining body 22 having an integral
rear wall 23. A plurality of conductive contact terminals 24 are retained
on the retainer body 22. The body 22 is molded of a polymeric insulator

15 material. A pair of upper guide members 23a (Figs. 1, 3 and 10) extend
forwardly from the wall 23. The tails 24a of the terminals 24 extend
rearwardly from the body 22 and, as shown, can comprise surface mount
tails (Fig. 2). One or more pegs 26 may be integrally molded with
insulator 22. The pegs 26 provide location and hold down functions when

20 the connector is mounted on a printed circuit board.

Surrounding the insulator 22 is a shield 28 formed of suitable
metallic sheet material. The shield 28 includes a top wall 30, opposed
side walls 32a and 32b and a rear wall 34. Side walls 32a and 32b
include through hole tails 33 adapted to be inserted and soldered or press

25 fitinto plated through holes of the circuit board on which the connector is
mounted. Back wall 34 carriers similar through hole tails 34c.

Alternatively the shield tails can be configured for surface mounting.



21 MAR 2006 7 Rear wall 34 also includes tabs 34a and 34b that are w apped
over the rear portions of the side walls 32a and 32b. A latch 35 fornmed on
body 22 holds rear wall 34 in position. The shield 28 al so includes_bhattom.
wal | portions 36a, 36b. The-top 5 wall 30, side walls 32a, 32b and Batte kit
wal | s 36a, 36b define a generally rectangular opening or chanber 38 that is
adapted to receive a mating plug connector (later described) adapted to be
inserted into the receptacle 20 along the insertion axis A The shield al so
includes a plurality of flanges that e&xtend generally 10 transverse to the

di [ f [ i I's, A, Th ' d h fl 40,

O o PR S IR S Toosp AT o [l 10, 5
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flat |atchi . I i toth
e e
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al so designe te sensory péerception such plugs into

mol ded Pé&%ﬂgﬁlﬁ&oHPEﬂﬁ?%Pg%gﬁfrﬁ%e% B8 Hatqsldaed Bleceia falbgy! ded with

interfitting sectfons edges "of the flanges. In-the

enbodi _”?Ihﬁg eBawRctd(15id ddscribiBaaddiitedf ol bé MPs&@6d iANS the FREE Sicke
plurality of fingers 52a and 25 52b. "The | ongi tudi nal axes of the fingers

52a ar e 20f 4loelg theoindeition @AgiAudi nal axes of the fingers 52b so that, when
simlar receptacles
The shield also includes a plurality of flanges that extend generally
10  transverse to the direction of the insertion axis A. These include the top -
flange 40, a bottom flange formed of flange portions 56a, 56b and a pair of
opposed side flanges 50a, S0b.
As shown in Figs. 1, 2 and 7, a latch receiving slot 42 is formed in
the top wall 30 and flange 40. A pair of latching shoulders 44a, 44b are
i5 formed along opposed sides of the slot 42. The shoulders 44a, 44b are
preferably. formed by bending to form in-turned tangs that have flat
latching surfaces or shoulders that are generally perpendicular to the
insertion axis A. This structure is adapted to cooperate with a latch a.fm
m-ounted on a mating connector, as will be subsequently described. It is
20 alsé designed to emulate sensory perceptions of such plugs latching into
molded plastic housings.
Each of the side flanges 50a, 50b is provided with interfitting
sections along the distal edges of the flanges. In the embodiment shown
in Fig. 1, these interfitting sections comprise a plurality of fingers 52a and

25 52b. The longitudinal axes of the fingers 52a are offset from the

longitudinal axes of the fingers 52b so that, when similar receptacles



21 MAR 2006 8 20a - 20d (Fig. 6) are placed in side by side relationship,
the fingers are interleaved. This inproves shielding for the assenbled row
of connectors and allows closer side by side spacing of the connectsof s %E
shown in Fig. 5, the side flanges 50a, 50b, are, prior to nounting, he
di sposed at a slight 5 angle a with respect to a transverse plane normal to
the insertion axis A These flanges are adapted to be flexed rearwardly to
approximately a right angle position when the flanges are pushed agai nst

t he back side of an equi pnent panel (no8 shown), against which the
receptacles 20a - 20b are nounted. 10 The shield 28 includes a plurality of
cont acts f @0aas80di(lig.chleate plaled rosidechy siddetlatiomship, tlee Epgecs @ar20 and a
mating plug 60 (Fig: 8). These structures include the top contact nenbers
46a and 4ebrtertaaveddeThisoimtpooves sigeldingdardind Hsdegmbled tdwe df aoromatond act
menbers 58a, 58b. The top contact nmenbers 46a, 46b are formed fromthe top
wal | 30 an@ndsaBewscleserdsidevey dide spacinghe! dpeeongee®ral digshpesuinlFigxes D
and E (Fig._. 8). .As shown in Fig. 7, the flexural axes_ D and E are.

pr ef er abl y Sp&hgIside ﬂtaéxaeﬁe's%s%fgb; BFe,aNiier 10 MeMNEHE, disRosHdpbacelight

angul arprel ation thereto, up to about a 90 angle. /As shown in Fig.. 3, the

apper  cont ZOEIETBERsTESRsst 10 AT VAT BERE BOT TRl $AJRE INRETHORGSHSA (o a
pl ane nor to the 20 top ,wall_ 30a. Jhe contacts, 46a, 46b include conpliant
contact mertb§ss fiemﬁs atadgPLad Fa bie, 16 FRATFATHIBAO ARRTOMIMSIEY 218k hat

be fl d, t d the fl I D and .E tively. .A pl lity of
forvar di y GRERAPAL @t Shs HiEPashath BFBrdagart (e Perkeiialaieza, * 320
tivelY,.: (I bt | 'l
of “the mat FBREST R JepstEEls R AR PO P retdalttiSR0RC A0 S
surface of thenpldlg i s achieved through

10 The shield 28 includes a plurality of contacts for assuring electrical
connection between the receptacle 20 and a mating plug 60 (Fig. 8).
These structures include the top contact members 46a and 46b, the side
contact fingers 54a and 54b, and the bottom contact members 58a, 58b.
The top contact members 46a, 46b are formed from the top wall 30 and

15 are canted inwardly into the opening 38 along flexural axes D and E (Fig.
8). As shown. in Fig. 7, the flexural axes D and E are preferably parallel to
the insertion axis A, but could be disposed in angular relation thereto, up
to about a 90° angle. As shown in Fig. 3, the upper contact members
46a, 46b are disposed at an angle p with respect to a plane normal to the

20 top wall 30a. The contacts 46a, 46b include compliant contact members
48a, 48b, preferably in the form of cantilevered arms that can be flexed
toward the flexural axes D and E respectively.

A plurality of forwardly extending contacts 54a, 54b are formed in
the side walls 32a, 32b respectively. These contact fingers are positioned

25 to engage side walls of the mating plug. Contact between the bottom
walls 36a, 36b and the bottom surface of the plug is achieved through .

forwardly extending contact fingers 58a, 58b. Thus it can be seen that



forwardly extendi ng contact fingers 58a, 58b. Thus it can be seen that 2 1
MAR 2006 9 electrical contact is established between the top, bottszggd
side walls of the receptacle 20 and the plug 60. As shown in Fig. 006
shield 28 includes a front zone B, wherein the mating plug is surrounded on
all four sides by the netal shield, and a 5 rear zone C, wherein the

I nsulator 22 is surrounded at the top and on the sides by the shield 28.
The arrangenent of the shield sections a&d surroundi ng rel ati onship of the
contacts 46a, 46b, 54a, 54b, and 58a 58b ensures a | ow i npedance connecti on

bet ween the, shield 28 (and wult y the printed _circuit hoard) and the
plug 60. 169§t cwﬁrétlﬁaﬁ%@bi inGe b&ﬁws?raﬁ eriopmBRH R 2 %ﬂseml 98l s
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i1 lustrated This ptug 1 ncludes an insulative nose section 62 that serves
as an i nsehaies bdowe dipadhs ct inrfdetion) bétwderdtBe GRiiéidedsqantihe bottom

side of 25 the nose and engage the receptacle contacts 24. The nose is
pr ef er abl y ultimately the printed circuit board) and the plug 60.
10 Fig. 7 illustrates the flat blank from which the shield 28 is formed.
As can be seen from Figs. 1 and 2, the back wall 34 is formed by bending
downwardly along the junction between wall 34 and top section 30. The
- tabs 34a, 34b are formed by bending the tabs forwardly at approximately
a 90° angle to the back wall 34. Side walls 32a, 32b are formed by
15 bending along the top Wall edges generally parallel with insertion axis A.
Similarly, bottom walls 36a, 36b are formed by bending the shield along
the junctions between the sections 36a, 36b and the side walls 32a, 32b.
The flanges 40, 50a, 50b, and 56a, 56b, are similarly formed by bending
from the blank shown in Fig. 1. As well, the contact elements 46a, 46b,
20 54a, 54b and 58a, 58b are formed by stamping and bending from the
blank shown in Figs. 1 and 2.
Referring to Fig. 8, a typical mating plug connector 60 is illustrated.
This plug includes an insulative nose section 62 that serves as an
insulator for contacts (not shown) that are carried on the bottom side of
25 the nose and engage the receptacle contacts 24. The nose is preferably

formed of an insulative polymeric material. A latch arm 63, having

latching surfaces 64, is preferably integrally molded with the nose 62.



formed of an insulative polyneric material. A latch arm 63, having |atching
surfaces 64, is preferably integrally nolded with the nose 62. lewﬁ@R%ﬂPG
10 The plug includes a netallic shield section 66 that surrounds *t 2L
conductors within the plug fromthe nose 62 rearwardly toward the cable 70.
- The plug includes an overnold section 68 utilized primarily for gripping
the plug. 5 As shown in Fig. 9, when the plug 60 is inserted into the
receptacle 20 inits fully mated posjfion, the side contacts 54a, 54b
engage the side walls of the shield to establish an el ectrical

S L T B e
neld I nckatiealy LEGA AR Bibd BobbenRortedz, BDCLIeGU R e papose, s

recept aelg : C 4 : : ] shield 66 via
t he cante;: I e’ggtre Pg{rlﬁslhggéggynéﬁ4%‘ﬁ |1F111' %rtﬁ)&g égﬁéﬁﬁ%ﬁgﬁh%%%ndi ng bottom
cont act gméﬂ;qﬁ S$he >8b engage the bottomsurface of 15 the shield 66. As
shown in ig.gll 8@r’lllgtshe mat ed position, the top contact nenbers 46a and

46D 5 0uch t hd ORoBHEARR: , JHen Sheqlg0 6f 14061k Uto tBScbBPRICIEON: act S

46a, 46b are capabl e of ing deflected by rotation about the exural axes
D and Ezmﬁpﬁt@tﬁ.ﬂfl?| Ya2ed gosigenptih@sid: edntdtes S t3dieeepade ahetksid8a, 48b.
This structure allows the generation of 20 substantial normal forces by the

upper condlicbftikbshivld &6 o Wstiiblish aé eleetrdtdveinnddtion eHefesriah. | @agt h of
the zone B of shield 28. As can be realized particularly fromFigs. 4 and 8,

t he pl ughOpesition,atepirant evalD ofitlee melsd sectivnt 62 is puditionadmgaihst engagenent
of the latch surfaces 64 with the bent latch tangs 44a, 44b. Rel ease of the
pl ug i sthe wall 23 of insulator 22. The nose section is held in vertical location by

10  the body 22 and the guide sections 23a.

As shown in Fig. 10, when the plug 60 is in fully mated position
within the receptacle 20, the tdp contact 46a, 46b engage the top wall of
. shield 65 via the cantilever arms 48a and 48b. Similauly, the-forwandly
extending bottomn contact members 58a, 58b engage the bottom surface of
15 the shield 66. As shown in Fig. 11, in the mated position, the top contact
members 46a and 46b touch the top surface of the shield 66 of the plug.
The upper contacts 46a, 46b are capable of being deflected by rotation
about the flexural axes D and E respectively and by compliance of the
cantilevered arms 48a, 48b. This structure allows the generation of
20 substantial normal forces by the upper contacts 46a and 46b within the
relatively limited axial length of the zone B of shield 28.

As can be realized particularly from Figs. 4 and 8, the plug 60 and
receptacle 20 are held in mated condition by the engagement of the latch
surfaces 64 with the bent latch tangs 44a, 44b. Release of the plugis

25 permitted by pressing the latch arm 63 downwardly toward the shield 66

to release the surfaces 64 from the tangs 44a, 44b.



25 permitted by pressing the latch arm 63 downwardly toward the shield 66
to rel ease the surfaces 64 fromthe tangs 44a, 44b. 2 1 NEAR 201Th 11 The
described features above result in an interconnection systemthat hag MAR 7005
i nproved shi el ding and overall |ower inpedance. As a result, higher signal
frequenci es can be passed through this interconnection systen1mnth|n
acceptabl e | evel s of signal degradation. The inproved 5 performance is
believed to result, at least in part, f m nimzation of the |ength of
ground pat hs fron1the plug to the printed circuit board as a result of the

| ocati on and/ or i ent, n of the variou roundi n contacts fornmed in the
shield. The | E*’Sh‘fl%c%s 2?%%68 vie ‘-‘Z"r%%/ﬁae%‘ EECIMTCHOY SYREE ane 10

tactile f e{ and_aur al 10 achl ed w.th | tchs ructur f or ned
0ol ded S B3P ot SRR it R R e ool SR ar 1S Lﬁimelpuode
with ¢ ne eteh Skt 1P e RS BalpY ekl Bh e RS *ﬁrgﬁ&&eg&oﬁhiﬁﬂsﬂ;s?
15 Figs ng? e Qﬁth H%Jc@@?abl@ﬁﬁgélgrof% {1§f &Egrz{ 2 §Q 39@&%&” 120.

This rece € Cconprise I'c C retalnln 122

h

Cor hq”%af‘?ei%ﬁ%@é? L Belished taﬁﬁzuﬁét%.‘”%%%ﬂ ipdt ?%“ﬂ#ﬁiﬂ’bfadﬁ%%‘% ol ded
of a pol yamsthCof PehAEObAtHR! #bhPthe PIR 't6 Bk PHRREI Gitctst Beﬁp&ra %0 123a

(Fig. 12) extend forwardly fromthe wa 123." The tails 124a of t

term nal seddét @@ﬁ%da@ﬁfry\@hdl/mrfo&ié@@thﬁ@nb@ﬂmclaénaﬁ@ gratrsdiowsoridikts
conprise surface mount tails. One or nore pegs 126 nay be integrally nolded

wi t h i nsdbathed ih2the $héelgegs 126 provide | ocation and hold down functions
when the connector is nounted on a printed circuit board.
The latching structure described provides essentially the same
10 tactile feel and aural sensation as achieved with latch structures formed
in molded plastic housings. Thus the user has the same sensory
perceptions that occur when the plug latch assumes the latched position
or is unlatched with the disclosed structure as with previousaacided -
receptacle housings. |
15 Figs 12 - 16 illustrate another preferred receptacle connector 120.
This receptacle comprises a molded plastic contact retaining body 122
having an integral rear wall 123. A plurality of conductive contact
terminals 124 are retained on the retainer body 122. The body 122 is
molded of a polymeric insulator material. A pair of upper guide members
20 123a (Fig.12) extend forwardly from the wall 123. The tails 124a of the
terminals 124 extend rearwardly from the body 122 and, as shown, can
comprise surface mount tails. One or more pegs 126 may be integrally
molded with insulator 122. The pegs 126 provide location and hold down
functions when the connector is mounted on a printed circuit board.
25 Surrounding the insulator 122 is a shield 128 formed of suitable

metallic sheet material. The shield 128 includes a top wall 130, opposed
side walls 132a and 132b and a rear wall 134, Side walls 132a and 132b



25 Surrounding the insulator 122 is a shield 128 fornmed of suitable

metallic sheet material. The shield 128 includes a top wall 130, Ong@ﬁd .
side walls 132a and 132b and a rear wall 134. Side walls 132a and olfRoI04D
MAR 2i On 12 include through hole tails 133 adapted to be inserted and
-soldered or press fit into plated through holes of the circuit board on

whi ch the connector is nounted. Back wall 134 carriers simlar through hole
tails 134c. Alternatively the shield tails can be configured for surface 5
nounting. Rear wall 134 al so includes t%bs 134a and 134b that are wr apped

L et R s i
and bottmﬂgﬁténg%@é?tefggb‘%@% h%ﬂé Ogl&gggﬁ'épgl ‘?/érrcéﬁPa‘ﬁ e peni ng or
doscri bedpRRTARES FiP Bal T nsBRF O gt P PRt BVt hPoNg e

extond gaiacar et aBRERL e B8 e lSieRstBe SoRoE PRl rdurtadh Saxi s A These
1510 b, Rcbl O 0 R RELARTL e ikl logge port1
Fi ange 14GAFReGEPIEL HEE B BORORS of SR gl JAIR 1 1P drf 1o B lulil =1

opposed SigEfyRhed 161 BbAY I holdierediowhtie] $4 14bsigln144b are preferably

formed by bending to formin-turned tangs that have flat |atching surfaces
or shoul ders tTad sBIAdIEZ® bdd ihdaHES WHtEsnawallhditidnd DSER] 1@EWEXTheA. This

structure is adapted to cooperate with a latch arm nounted on a nmating
connect ortppasalM 130,bsidsubskke A2k, M 3s antibesttont wiadls 136a, 136b define a

10  generally rectangular opening or chamber 138 that is adapted to receive a
mating plug connector (later described) adapted to be inserted into the
receptacle 120 along the insertion axis A.

The shield also includes a plurality of flanges that extend generaily
transverse to the direction of the insertion axis A. These include the top

15 flange 140, a bottom flange formed of flange portions 156a, 156b and a
pair of opposed side flanges 150a, 150b.

As shown in Figs. 1, 2 and 7, a latch receiving slot 142 is formed in
the top wall 130 and flange 140. A pair of latching shoulders 144a, 144b
are formed along opposed sides of the slot 142. The shoulders 144a,

20  144Db are preferably formed by bending to form in-turned tangs that have
flat latching surfaces or shoulders that are generally perpendicular to the
insertion axis A. This structure is adapted to cooperate with a latch arm
mounted on a mating connector, as will be subsequently described. Itis
also designed to emulate sensory perceptions of such plugs latching into

25 molded plastic housings.

Each of the side flanges 150a, 150b is provided with interfitting

sections along the distal edges of the flanges. In the embodiment shown



al so designed to enul ate sensory perceptions of such plugs latching into 25
nol ded pl astic housings. Each of the side flanges 150a, 150b is provided
with interfitting sections along the distal edges of the fIangesZ1MARﬂH§

- enbodi nrent shown 211 MAR 70000 13 in Fig. 1, these interfitting sections
conprise a plurality of fingers 152a and 152b. The | ongitudi nal axes of the
~fingers 152a are offset fromthe |ongitudinal axes of the fingers 152b so
that, when simlar receptacles 120a - 0d are placed in side by side
relati onship, the fingers are 5 interleaved. This inproves shielding for the

ssserbled 591601, BRE SRRy ARLELERShEFR SR I eEri Sl e,
prior Lo Ttens, edornseial atechi B ORLE SOU LR PFSOPROYE

to be fle r [ ri : |34 when t he
fl anges a)rigg ggﬁi@a%?%é?tﬂgﬁggé%gbﬁp %zti’nwg%& %%lrl]% g«g(iégfth?lr}gt shown) ,

agai nst whigtih t heod 8FEPIALEm %%?egby stdORe BltforENID! eHe fidpershirel d 128

includes a plurality of “contacts r-assum ng elecfrical ctonnection between

the regeptintd@edvdd. amthid ifHrovds Bhitlding Porl1es 8sSémblédire® dNcdnbectohs top
contact nenbers 146a and 146b, the side contact fingers 154a and 154b,..and

the bottomargbailaets dleebekide by&ide bpllind be theroe@cests. MRilkeirs tHd Girst 146b
are formed fromthe top wall 130 and are canted inwardly into the opening

138 al ong dmhbudimbnt,attes sideafldnfes THO, | 160, adreapeiorcantundng, pref erably
parallel to the 20 insertion axis A, but could be disposed in angul ar
rel ati on tHepesed atp sbghtpogie g Wih resgest tianiramsversa plang permadtodi nent
t he upper contact . nenbers 146a, 146b are disposed at an angle with respect
to a pl andhe insertion axis A. These flanges are adapted to be flexed rearwardly to
10 approximately a right angle position when the flanges are pushed against
the back side of an equipment panel (not shown), against which the
receptacles 120a - 120b are mounted.
The shield 128 inncludes a pluraliiy of contacts for assuring
electrical connection between the receptacle 120 and a mating plug.
15 These structures include the top contact members 146a and 146D, the
side contact fingers 154a and 154b, and the bottom contact members
158a, 158b. The top contact members 146a, 146b are formed from the
top wall 130 and are canted inwardly into the opening 138 along flexural
axes D and E. The flexural axes D and E are preferably parallel to the
20 insertion axis A, but could be disposed in angular relation thereto, up to
about a 90° angle. Similar to the first embodiment, the upper contact
members 146a, 146b are disposed at an angle with respect to a plane
normal to the top wall 130a. The contacts 146a, 146b include compliant
contact members 148a, 148b, preferably in the form of cantilevered arms
25 that can be flexed toward the flexural axes D and E respectively.

A plurality of forwardly extending contacts 154a, 154b are formed

in the side walls 132a, 132b respectively. These contact fingers are



normal to the top wall 130a. The contacts 146a, 146b include conpliant
contact nenbers 148a, 148b, preferably in the formof cantilevered arns 25
that can be flexed toward the flexural axes D and E respectively. A1 MAR 1975
plurality of forwardly extending contacts 154a, 154b are fornmed in the side
wal I s 132a, 132b respectively. These contact fingers are 2 1 MAR 2'36 14
positioned to engage side walls of the mating plug. Contact between the
bottomwal I s 136a, 136b and the bottom surface of the plug is achieved

t hrough forwardly extendi ng contact fiﬁﬁ%rs 158a, 158b. Thus it can be seen

that electrical contact is establjsh bet ween the top, bottom and 5 side
wal | s of tAPSIYeRed e engagsside yval O‘SF D?%P%gxlai‘glgs ﬁggmﬁdﬁﬁwf’r thet

168, and ESSHHR EATE LB 156 Cahe, Wit BOPRL SET G o) WRgRYGE i BPAISIEE ag | o
[l Bnges. 1787 0RED 10 aR B SN P ORGSR gl T o kabD. RLRUP AT RGP B Fi g, 17
The POl brieRar e el by it e SRS S PE ECe R e DereBREBER acl o
o o moutin g AR B ipracRi ad B B pliin ERIEIR MiThe %EE 50

per pendi cyaboiRa@ area 190 which has nounting features 192 and 194.
Recept acl e co?mect or is affixed to the PSI bracket 176 by neans of

fasteners 196 gk dSSnPAdk rkOESEhAO 12PERRGhas @l BAir Y FelALENhtdHes LaBer al
sides. Another receptacle connector 200 is nounted over opening 182. A

third recepidebe wRILeXRNPH? al Privetidite AR tele i A\®raBhet agdsa fourth
receptacl e connector 204 is nounted over opening 186. Fastener 206 al ong
w th fast exxpilaib®d heteaiftes. 'Hoesyd Btbhes have respectively forward terminal
10  flanges 172 and 174 which overlap the engaging bracket.
Referring to Fig. 17 - 21 the receptacle connector 120 is shown
mounted on a PSI bracket 176. The PSI bracket has a major planar area
- 178 with a number of receptacle connector port openings 180, 182, 184
and 186. The major planar area also has a mounting aperture 183. The
15 PSI bracket 176 also includes a perpendicular planar area 190 which hés
mounting features 192 and 194. Receptacle connector is affixed to the
PSI bracket 176 by means of fasteners 196 and 198 positioned in opposed
relation adjacent its lateral sides. Another receptacle connector 200 is
mounted over opening 182. A third receptacle connector 202 is mounted
20 over opening 184, and a fourth receptacle connector 204 is mounted over
opening 186. Fastener 206 along with fastener 198 retains receptacle
connector 200 on the PSI bracket 176. Fasteners 206 and 208 receptacle
connector 204 is retained on the PSI bracket 176 by means of fastener
208 and 210. Receptacle connector 200 is also connected at its lower side

25  to PSI bracket 176 by means of latches 212 and 214. Receptacle

connector 202 is also connected to the PSI bracket 176 at its lower side



connector 200 on the PSI bracket 176. Fasteners 206 and 208 receptacle
connector 204 is retained on the PSI bracket 176 by neans of fastener 208
and 210. Receptacle connector 200 is also connected at its |ower 2# R 285t o
PSI bracket 176 by neans of |atches 212 and 214. Receptacle connector 202
Is al so connected to the PSI bracket 176 at its lower side 2 1 MAR 20[)5 15
by nmeans of | atches 216 and 218. Receptacle connector 204 is simlarily
connected to the PSI bracket by means ofglatches 220 and 222. Referring
particularly to Fig. 20a, it will be seen that fingers 52a and 52b bear

agai nst thg, RR¥ardy éFl(ﬁEhegiﬂQ?éﬁg%fz’%{Dr%eﬁfe Q&éﬂe\%ﬂ{héétegﬁfcﬂ B §i%42}f3%ﬂiy

recept acl e ‘connect or 200. Fi nger ecept acl e connect or

i nterlock oyridedtbaasr the2?SPhedckAUSP LIS 60NIeRE]I2 A AndDagers 226b of
receptacl e connector 202 interlock wth fingers 228a of receptacle

connect ors 204.RéfengigieSpadfnlatiy @CER. 20 icailldasd ete? QR abGivgeag@st  the
PSI bracket. Al so bearing against the PSI bracket are upper flange 10 140

and | ower dridisPdsbbamagarhsitheoPST begghetc| Birpens&dwintke2ibck With fiagery
connector 200 has an upper flange 230 and | ower flanges 232a and 232b
beari n§ adell4asof rheepiBicldrankettam2D0edppars 282ébnokrzcept2€l2 cdrasectnr upper
flange 234 and | ower flanges 2.36a and 236b bearing against the bracket.
Recept acl @@ nntarierk 26th fageas 2R6@eof fécapgacle3®ramectooify2. 1 Fitgensges 240a
and 240b bearing against the PSI bracket. Referring particularly to Fig.
20b, an at%%@h@%ﬁpcgpmk@pogn@mm %eaené@nlryclammz’lgngerg@%&a apoeeapteets t he
upper flanges and the interlocking fingers of the receptacle connectors.

This attactHEMCtRFacd: FIngeraad2b pbresentesic renpertoard0dearagaingt, 24s,
220, 252 o9 Balur 20 0o ESBEr R AESE L SOp A ) 2 fastenpr pecel v e
fastengrs {98 'and lower flanges 56a and 56b of receptacle connector 120.
Similarily connector 200 has an upper flange 230 and Jower flanges 232a
and 232b bearing against the PSI bracket and receptacle connector 202
has an upper flange 234 and lower flanges 236a and 236b bearing against
the bracket. Receptacle connector 204 has an upper flange 238 and lower
15 flanges 240a and 240b bearing against the PSI bracket. |
Referring particularly to Fig. 20b, an attachment bracket shown
generally at 242 is superimposed over the upper ﬂahges and the
interlocking fingers of the receptacle connectors. This attachment bracket
242 has a horizontal member 244 and legs 246, 248, 250, 252 and 254.
20  Above each of these legs there is a fastener receiving aperture 256, 238,
260, 262 and 264. These apertures receive respectively fasteners 196,
198, 206, 208 and 210.
Referring to Figs. 24 - 31, the apparatus for mounting the
receptacle shown in Figs. 12 - 16 on the printed circuit board {PCB). This
25 apparatus includes a base plate 266 which includes PCI eject springs

268a, 268b and 268c. The base plate 266 is also connector to the rest of

the assembly by means of fasteners 270a and 270b. Superimposed over



198, 206, 208 and 210. Referring to Figs. 24 - 31, the -apparatus for
mounting the receptacle shown in Figs. 12 - 16 on the printed circuit board
(PCB). This 25 apparatus includes a base plate 266 which incl udes; PEAR ¢jiect
springs 268a, 268b and 268c. The base plate 266 is al so connector to the
rest of the assenbly by neans of fasteners 2703 and 270b. Superinposed over
2 1 MAR 2!106 16 the base plate there are connector peg springs 272a - 272h.
There is a ball plunger 274 nounted in1§ bal | plunger housing 276 which
along with ejector pegs 278 is nounted on an alignment plate 280.

a.ong
Factenors 354P8Ry USSR E (s i e bR HEERE 2 SO72H THEE R ang
288b. Al I t whi ch
o att acng FREDRER 2TACH R RE B 4 BRIFIrRe] ouging PG aRIPELEle S3th " ©
appar at us geseirh C%sabm 1s%buﬁ%éd %nhgﬁ%%gfregem 9%te2@éoa@uﬂeﬁﬁﬁs&swdﬂg nut

296 as well” as a anp assenbly shown ge [Ty at 298 whic 10 held to
the clanp énankaiastOPlhy tResdss AfcomitlceMespadi0a82300D fa SRR ersawh 3ged. . Up

to four receptacle as is shown in Figs. 12 - 16 nay be nounted on a PCI

brackets TP84bosjcatsr pUPHXBEP! BBELVIAE fadteticas DBE 8Ad0P88bOtAlsbs used to
accurately position or re-position any of the contact tails as the 15

connect or ssaperihgporgd oadad dligmmehe platetisre clampebtdokalt 29@nmhich igsed to
hol d the connectors in place. A spring | oaded plunger and a series of

i nternal sattanbsdito thiteappsmtaseasseatblyobnooeasas of poltese s nd2Yhe ThE
bracket with respect to the connectors. Once | ocated, the PCl bracket is

per manent | §Pparaitiseassambliealsorinetades atholdgdawsublesk 294 and e stering

machi ne screws. The clanp is then remgved _ which allows the eject. pins
nut 296 as well as a clamp assembly shown generally at 298 which is

10 held to the clamp bracket 290 by means of fasteners 300a, 300b, 300c
and 300d..

Up to four receptacle as is shown in Figs. 12 - 16 may be mounted
on a PCI bracket. The contact support plate which has a series of slots is
used to accurately position or re-position any of the contact tails as the

15 connectors are being loaded into the ﬁxtﬁre. A vertical clamp is used to
hold the connectors in place. A spring loaded plunger and a series of
internal springs in the base are used to accurately position the PCI
bracket with respect to the connectors. Once located, the PCI bracket is

permanently attached to the connectors using a support bracket and

20 machine screws. The clamp is then removed which allows the eject pins
to lift out the fixture with the completed PCI bracket.

Referring to Figs. 32-35, an improved means of connecting the
receptacle described above to a preferably shielded plug is shown. The
receptacle described above is shown schematically at numeral 300 and is

25 fixed to a bracket 302 which is mounted on panel bulkhead 304. The
plug is shown schematically at numeral 306. The lower section of the

plug has peripheral protuberances 308,310, 312, 314, 316 and 318. The



to lift out the fixture with the conpleted PClI bracket. Referring to Figs.
32-35, an inproved neans of connecting the receptacle described ahove to a
preferably shielded plug is shown. The receptacle described above /ils
schematically at nuneral 300 and is 25 fixed to a bracket 302 which is

- nmount ed on panel bul khead 304. The plug is shown schematically at nuneral
306. The |l ower section of the plug hag peripheral protuberances 308, 310,
.312, 314, 316 and 318. The 2 1 MAR 2106 17 upper section of the plug has

peri pher Qigpﬁﬂéét&ﬁﬁ@@@@ﬁe %ﬁﬁg hadZ2pedgieilhrotdberd icd®@BP0s BRRAGBNENANYl e a
~in Fig. 35 wll be about 15. 'In many applications the protuberances wll be
about . 0326.nIhehghy sitdatatmsianglda0niRigl 86gwiil bPraldomrtabdy, Inheany

prot uberances will contact the panel. It is 5 found that these protuberances
provi de iapplimatibreditled giropubdahees iwill boabbys..028 in Bdghamridmboued neans of
providing strain relief for plugs mated with the receptacl e described above
i s shown..08Bdn kngihn Pefermblpr tokptotubesanoes gallaraithyt the pamed.allt 828. Thi s
bracket has a plurality of apertures 330, 332, 334, and 336, each of which
aper t @r edonadcthat dmsieveradndepinges pravide waprgwed shbeldingl ow. Fasteners 338
and 340 and rivets as at rivet 342 pass through the bracket 382 to attach
it to a recepReferang tackigs. 364 38, andmppsyedbagansPlprovding SR rel i ef
bracket 382 has a |lower section 346 with outwardly downward steps. 348 and
350. At E§HRf fergplugremated withithe reerptagle slescaibgdoaboysols sheownn TReief 15

downvar dISF 0 BIRTIGAKER T SPOPPOE ke B ahBUISH AU TBBPHRCKT B8 pper
D2, 350 Bl i b A5FLh BP0 L SR LR BoFlges . o
housh§9 304 réedib@Und Sﬁfé]xrg’ brle %?/ Fed 2 LAY, Pt 805338%nd 340
and rivets as at rivet 342 pass through the bracket 382 to attachitto a
receptacle bracket 344 as was described above. The strain relief bracket
382 has a lower section 346 with outwardly downward steps 348 and
250. At cach edge there is a thin central plate 352, The strain relief |
15 bracket 382 also includes an upper plate 354 which at its edges has
spaced downwardly extending parallel plates 356 and 358 which receive
the upper plate 354 of the lower sectionn 346 between them. Referring to
Fig. 38, a plug is shown generally at numeral 360. This plug includes an
insulative housing 362, a front latch 364 and a top sliding latch 366. At
20  its rear end the plug is connected to a table 366 and at its front end it is
connected through an aperture in a panel 360 to a receptacle 372 which
sticks to the panel by means of a bracket of the bracket 344.
Referring to Fig. 39, it will also be seen that the plug also includes a
spring support 374 with a compression spring 376. There are also
25 contacts 378, a printed circuit board 380 and an internal shield 382. It
will be appreciated that this plug may be disengaged from the receptacle

either by means of pressing downwardly on the front latch 364 or sliding



20 its rear end the plug is connected to a table 366 and at its front end it
is connected through an aperture in a panel 360 to a receptacle 372 which
sticks to the panel by neans of a bracket of the bracket 344. Referi| H§R 185
Fig. 39, it will also be seen that the plug also includes a spring support
374 with a conpression spring 376. There are also 25 contacts 378, a printed
circuit board 380 and an internal shield 382. It w/ll| be appreciated that
this plug nmay be di sengaged fromthe receptacle either by neans of pressing
downwardly on the front latch 364 or sfg§ding 2 1 MAR 2000 18 the top sliding
| atch 366 in a forward direction agai nst conpression spring 367 to push the
forward dheeopi diding ldeeh &6 irha forwatd lditehicibdgaittitl corhbeegienent

i nventi on has been described in connection with the preferred enbodi nents
of the vaprous 367gtr pashithe forivardelitsrtorstoddpréss ithe foddelatshndbar

enbodi mrents nmay be used or nodifications and additions nmay be nmade to the
descri bed enbd¥hiterthef preseert finvemignthes bsenwldsandicdoin obnnketipnewetht
invention without deviating therefrom Therefore,, the present invention
shoul d ndhetprefemietdetnbodimynts nfitlee vanioowi hgures, tiis tabieeundenstiooded i n
breadth and scope in _accordance 10 with the recitation of the appended

cl ai 8. zhat ptkepsomilar aovbodiments may be swed 9r swdificatisgs amd| east one
receptacl e having a plug receiving opening ngibein fi xed adj acent said

openi ng BsidtIBpgdKay: be made to the described embodiment for performing the
same function of the present invention without deviating therefrom.
Therefore, the present invention should not be limited to any single

embodiment, but rather construed in breadth and scope in accordance

10  with the recitation of the appended claims.



at |l east one plug having a front end and a rear end and mated with at | east
one of the 10 receptacles; and a strain relief plate having at |est one
transverse aperture for receiving at |east one of the plugs adjacanMAﬁgmg
rear end and neans for fastening said plate in spaced relation to 15 the
bracket. 2. The assenbly of claim1l wherein the protuberances are about
.022 in. in height. 20 3. The assenbly of claim1l wherein the protuberances
are about .060 in. in length. 25 4. The assenbly of claim 1 wherein the plug
is a shi eI ded plug. 5. The assenbly of claim1 wherein the plug passes

t hrough an ogenlMg in a panel and thel®protuberances contact the panel.

1. An assembly comprising:

5 at least one receptacle having a plug
receiving opening and being fixed adjacent said
opening to a bracket;

at least one plug having a front end and a
rear end and mated with at least one of the

10 receptacles; and

a strain relief plate having at lest one
transverse aperfure for receiving at least one
of the plugs adjaéent its rear end and means
for fastening said plate in spaced relation to

15 the bracket.

2. The assembly of claim 1 wherein the

protuberances are about .022 in. in height.

20 3. The assembly of claim 1 wherein the

protuberances are about .060 in. in length.

4, The assembly of claim 1 wherein the plug is a
shielded plug.
25
5. The assembly of claim 1 wherein the plug passes
through an opening in a panel and the

protuberances contact the panel.



