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STRUCTURE 5 Background of the Invention 1. Field of the Invention: This
invention relates to electrical 10 connectors and particularly to shiel ded,
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 those q4sed for input output termnals for
data processi ng equi pnent have had to be designed to pass these higher

Frorts have | nvEELBER ENRRCTORE ind vt BRRAL SHACANE [0°27,
typified with connectors, suSD, :tggyiﬁi“s“‘ Q.KLCT } have separate netal
shi el ds applied over the connect or housing. In many instances, th&3¢

shields are in two parts, one to cover the body of the connect O@m@ﬁ “‘ “nm

other 80 be 20 applied over the front face of the connector.

approaches have been taken for other connectors, such as the

connector nmarketed by AWP, Inc., which is designed to neet the ANSI“"S"Tll

Fi ber Channel conmittee standards However, as signal speeds hav

increased, the difficulty of meeting i npedance cont roI and shi ﬁmg m\mu“mmm“mm
requirenents by the 25 use of such waparound shields has incr

additional conplication is that these interconnection systens requkdogo*
reliable contact with shiel Backegronnd of tbedmvemdiomti ng pl ug connectors so
t hat overall performance of the interconnection systemis maintained. 2
Anot her approach.that has been taken is illustrated in recent designs of
Uni ver sal 1Ser i ieluof ttvenbnvemtionRecéfisdayeghionutaldiesetoaeleetricadl

i nsul ati ve nol ded nmenber to retain the contacts. The outer shell of this
conneld or cenngrioseand partetlanrde shigldeds high gpeedconseatersped

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

particularly data transfer 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
156  signals within acceptable limits of signal degradation. These efforts have
involved shielding and impedance control. 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 control 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.



-5 about the nolded nenber and forns the walls of the connector housing. One
such connector has been marketed by Berg El ectronics under the part nunber
desi gnati on 87520. Wile the above descri bed connectors have been able to
"achi eve adequate performance in terns of mnimzing signal degradation at

hi gh 10 frequencies, the drive for ever higher signal frequency has

necessi tated the devel opnent of connectors w th higher performnce
capabilities. Summary of the Invention H gh speed interconnection
performance i s assured according to the2present invention by incorporating
| atching features directly into a metal 15 shield _of the board nounted
receptacl e conrfeBedier approashethat bas bgpadeksntis Hustateddnrespghgenment

Shi ef i ng HRGHER? 5@2@%&%#@%&%‘%&%&%@%3%%&Egsgg{sglltﬁ%i'egt endi ng
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pl ug conn axi's ex endi ng enera
with the igger h | AgrEAR Bi6sGoRR RS 3hE Cant ed
inwardly fromt ﬁﬁ ?%ﬁ d&(g rdé)ct IB?%} PI ygcorréplﬁ)ant tovva{gﬁgnd away
fromthe fﬁ@t%-@fnb’@fl@m Mafion @m@f erred enbodi ment, these contacts are
formed integrally with the sheet
While the above described connectors have been able to achieve
adequate performance in terms of minimizing 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



~nmetal shield. Al so enconpassed within the invention is an electri cal
connector conprising an insulative body, an electrically conductive

t er m nal

5 received on the insulative body, and el ectrical shield nmenber
di sposed in shielding relationship with respect to the term nal,
structure integral with the shield nenber for receiving a | atch associ ated
with a mati ng connector and a second | atching structure integral

shi el d menber for engaging a bracket. There is also a mati ng connector
which 10 has a plurality of peripheral pBot uberances which preferably

contact the panel to inprove shielding. Al so enconpassed by the invention
i's an assepbeierumd @mbqrg

recei ving opem ng and bei ng feed adj acent said opening to a bracket. There
i s al so at metadshifld. pl ug having '15 a front end and a rear end and mated

| east one of the receptac|es. A strai,n relief Iate havi ng at | east

with at
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1, Fig. 3 1s

ront el evation of the connecto hown 1 n 4 Fig.

i's a side eh@NAkicRRrictéNEnEUWBEEH A 18fchih stiucture integral with the shield
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member for engaging a bracket. There is also a mating connector which
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
a front 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
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
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;

with the
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_.Fig. 5is a bottomview of the connector shown in Fig. 1; Fig. 6 is an

i sonmetric view of four connectors nounted in side by side relationship on a
printed 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
fragmentary cross-sectional top view show ng 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 w#th the plug connector of Fig. 8

mated in the receptacle; Fig. 11 is a front el evat| onal view of the
connect or showHig-rft 5 § sidev@levatior ofithe comrmcgor of Eibvki (i n cross- secti on)
in mated conditjo 15 Fig. 12 is front el evational, view of a connector

representing a'$ A 2pheem Bigverbte fRRNCEIOR $ROBRdEHR. i1 mventl on; Fig.

13 is a side eLg |onal vi ew of the i[c{g)'unector shown in gmg gy 14 is
a rear elevati 5 &R PRSI TR S%%eqtﬁr%%ouxi B§ del is a
bott om pl an vie in Fi 2; 20 Fig. 16|sacross

sectional view® Sfi}ﬁlﬁl %Tgef’%tg&’rfsf?% ECUE.%’ 7 is a front el evational
view of an assgﬁg)l.y i§ MRL 1%%1’89131’ Rspial etdys 1 £ R0 tb%?@rel i't;ig f&f?%g £ shown

in Fig. 12 whi are m)u on a peri hera comu i nt ace
bracket; Fig. b .a top plan view of the assenbly shovvn in Fig. 17; 25
Fig. 19 is an ena view of the assenbly shown in Fig. 17; S Fig. 20ais a

rear el evati onglg V@ Y/ z0fsolrRSPiRiPbYa YRR IrhechtSr fo]rzm'a'ﬂl fhe rear

at t achnent bracket has not yet been fixedto the assenbly; Fig. 20b is a

rear el evati ongkcepitetl®tohecasseigy 1shown in Fig. 17 5 in which the rear
attachnment bracket has been fixed to the assenbly; Fig. 21 is a front

el evati onal vi &ig.09 is kefragarershipchosnsedtiankkbtos e showkng the@dugFi g. 22
is a front elevational view of a tool used to attach the 10 connector shown
in Fit) 12 to aoRGectomekBig.idhinsertethintbattareceptackecawyentibr pf Sigwk in
Fig. 17; Fig. 23 is a side elevational view of the tool shown in Fig. 22;
Fig. 24 is a td&peplrsa aigeoriewnel ﬁﬁs@@swa@ncﬁmnwtw gf Fim: 1 migh thg js a
cross sectional view through_ 25 - %15 Flg 26 i's a cross
sectional Vi ewptl‘i%g(%?@l’i’efﬁor obgig. B F?%fe Fecept tl& a rear perspecti ve

vi ew of the to%l

a front pe c ew of
the tool shown & E?ds azﬁ'onlg%&eva%b)qaéqrée\goqf %‘ %O&%%Ctgf) i}%‘?fn 0 \sgg 1 he t ool
shown in Fig. t wnin
ohown b1 £19;, i o deng B SRogRTavRstiatkerton ol pdediarlampa |
Fig. §2 is a Slpfilg §9 he @fﬂo?xt‘él@d’&tiﬁnélhﬁe&%@b@ﬁh@c&ﬁ%ﬁr@%@ﬁg\éﬁ mat ed
wi th an inproved pl ug;
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;



-Fig. 33 is a vertical cross section of the |ower section of the inproved
plug; 25 Fig. 34 is a vertical cross section of the upper section of the

i nproved plug; 6 Fig. 35 is a longitudinal cross section of a

pr ot uberance on the inproved plug; Fig. 36 is a plate used to rel ease
stress in a plug simlar to the one shown in Fig. 42; 5 Fig. 37 is a cross
sectional view through 37 - 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 |ongitudi na® cross sectional view of the pl ug
shown in Fig. 38, 10 Detailed Descriptiaon of_ the Preferred Enbodi nents Fig.
1 illustrates aFﬂ%c%@@d%Pé%rﬁ%é%%%‘?nﬁo‘(le‘ivh?gtheeeéiﬁréghéSB@W i Hig.al 2ol ded
pl astic contact .retaini bod 2 having an.integral, reay wall 23. A
plurality of coh%lJ@?ﬁc\g’e&%oﬁqaéz?t%?@m%?%rafkeg}’@%r%?ta}’%tg%e?}?] ﬁt"l"?é et ner
body 22. The bo%é 22.i.s nol ded of a polyneric insulator 15 material. A pair
of upper guide %}by’23a (Figs. 1, 3 and 10) extend forwardly fromthe
wal I 23. The taid. . Of s . | -1 he, body
22 and, as shomn?{lé'c%qﬁégr?pﬁ%eélgﬁr él%éelsvrhg)é"n {rg‘? gg%ﬁﬁyggﬁ%r&ﬁéﬁ% fJrr{)re
pegs 26; may be i i al 1 I I provi de

| ocat i g‘?\ and holugtvﬁglv(\:/g1 ueng%%%ga%g%nfwﬁgkg%ﬁ%i?eyﬁf{gagr%utﬁlt%ed on a
printed circuit jhgaffhlySurrounding the insulator 22 is a shield 28 forned
of suitable rretéal l'1c s%’eet material. The shield 28 includes a top wall 30,

opposed si de walgig, $23sanoRERIGnRdichdl S¢w W the34ar Attechvmlehs brdakand 32b
i nclude through hole tails 33 adapted to be inserted and sol dered or press

25 fit into pl atshdwri®yy PObes of the circuit board on which the

connector is nounted. Back wall 34 carriers simlar through hole tails 34c.
Al ternatively tRigsR2ata frant slevtidml voeiaf e tablfusedsto abteehnthat i ng. 7
Rear wall 34 also includes tabs 34a and 34b that are w apped over the rear
porti ol of theconaecten skodrainalig. 32oto A RGh eradetiiprihedmemufagiuzoohol ds
rear wall 34 in position. The shield 28_al so i ncludes bottomwall portions
36a, 36b. The tdReHSREMPI¥GEhayydndEel §782a, 32b and bottom wal | s 36a, 36b

del ne o oener oy peck angi o BSHLARoF, ShAIDELCIYR LIl Rdapt o (o
into the recept %é.e%r is a top plan view of the assembly shown in Fig. 22;
Fig. 25 is a cross sectional view through 25 - 25 and 24;
15 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 the 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;



.20 along the insertion axis A The shield also includes a plurality of

fl anges that extend generally 10 transverse to the direction of the
insertion axis A These include the top flange 40, a bottom flange forned
“of flange portions 56a, 56b and a pair of opposed side flanges 50a, 50b. As
shown in Figs. 1, 2 and 7, a latch receiving slot 42 is fornmed in the top
wall 30 and flange 40. A pair of |atching shoulders 44a, 44b are 15 forned
al ong opposed sides of the slot 42. The shoul ders 44a, 44b are preferably.
forned by bending to formin-turned tanfs that have flat |atching surfaces
or shoulders that are generally perpendicular to the insertion axis A This
structure i s adipted is@ bogitudinal wross acttaon ofar promberedcemmtlmat i ng
connector, as will be subsequently described. It is 20 also designed to
enul at e sensoryHﬂEp&e@uﬂugs of such plugs latching into nolded plastic
housi ngs. Each of the side flanges 50a, 50b is provided with interfitting
sections al ong Ftl&e3@|1§taaplaé§gé'%3‘50¥0 release &HFSS. 10 3 PLRE Sépbled toekhe ehown i n
Fig. 1, these interfit ectlons conprise a plurality of fingers 52a and
25 52b. The | oSGOPIYIM 1gaﬁ s of the fingers 52a are offset fromthe

'zSQgi.lt%SE”g'F. o 18 3%.i8 Hrmasnoriiial gy DiauePerle htn e §he 1 ingers are
i T

and a1 | ows. o ofdf 3708 SR AL tbBR by bR SRR Ty §8Wh§5%c§ﬁﬂv§ﬂ hr o

5, the si de.f'Eeﬂges%réa%are@qaxa@ésndng e U] ng, di sposed at a s i ght

5 angle a with respect to a‘transverse p ané nornmal to the insertion axis
A. These fl ang ! y a

L ant angl e pod B o e B e T e BRRE SR Y 7
an equi pment paigl 3gnot shown), agai nst which the receptacles 20a - 20b are
mounted. 10 The shield 28 includes a plurality of contacts for assuring

el ectt@cal connecDetailedtDeseription efdhiecaPrefeifedi Embodimentyl ug 60 (Fig.
8). These structures include the top contact nenbers 46a and 46b, the side
contact finger Fig4h iindtrzdbs aaretephzclbaonamactonffct Thisnteeeptada, 58b. The
top contact nenbers 46a, 46b are fornmed fromthe top wall 30 and 15 are
canted i mﬁam@vswn@dnp%ed)péaﬁtrrrgcglst%qtdﬁgamnégLhoaiy g%éhavmar@al piteeryl 8).

As shown in Fig. tefleura astandE r.ef paralle] to
the T noer £Pen il 434 AR Sl o o i eput ean i gt aRLS RO eIt o up

b 9 h nb 46 46b
e di Spo Lt n%ﬁ?%%ﬁf@a{/% Theredieap dietbE R AT e BRRUR T o
[ | t 4 48D,
bret of oo reies el A el Sf Bpgtii e HEMHRRP HiglDR, Snd IR AAET e
flexural %ﬁﬁaf%l?rfgox% fi5sRRAL h¥elPhe 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 fit into 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.



A plurality of forwardly extending contacts 54a, 54b are forned in the side
wal | s 32a, 32b respectively. These contact fingers are positioned 25 to
engage side walls of the mating plug. Contact between the bottomwalls 36a,
"36b and the bottom surface of the plug is achieved through forwardly
extendi ng contact fingers 58a, 58b. Thus it can be seen that 9 electrical
contact is established between the top, bottom and side walls of the
receptacle 20 and the plug 60. As shown in Fig. 4, the shield 28 includes a
front zone B, wherein the mating plug7is surrounded on all four sides by
the netal shield, and a 5 rear zone C, wherein the insulator 22 is

sur r oundeRTawailhi4 @dgo imelusiesttabssi4resntdy34hahehpet wragpetheven thengenent  of
the shield sectjons d surrounding relationship of the contacts 46a, 46b,
54a, S54BC2ERPIEORS %@ﬁ“%%@r‘é@llﬁ I25vAndpedanddateh Sectarared envieedy t he
shield ?:!8% &2@? ultima le%%( .the printed circuit board) and the plug 60. 10
Fig. 7 i Ale’r AP BASIHRYS r om which the shield 28 is formed. As

Gowanr Zfinaﬁ%‘h’%‘sﬁi%aj%%@?Zong%gﬁgiéﬁ%‘%ﬁ“v@%li piﬁ%ﬁsﬁ%?% o35 BRS¢ abs
angi 2t "R, HFE e 330429 AN By WEUGHEY 5B ARRHCH BRGRNG g

al ong t I | M i E i .

i i ar Py B R (ORI FHRG R pdipad BRI BEPE 2l ong the
j uncti onsiueldvaesttbilater Hi &g)aad ALE hes&iteld | The
flangesqﬁol,é%SOa, 58b$ andagg‘gﬁbS b, g@eédgi m | ???tg&dﬁﬂng%kﬁggggen%%%gfrom
the bl arfO ahswgthe iftbertich afls el |, the contact el enments 46a, 46b, 20 54a,
54b and 58a, 58b are fornmed by stanping and bending fromthe blank shown in
Figs. 1 and ZThe Bhiddralag iholudey. a lumlitypfididngest theg epdtagdogemezallpr 60 i s
illTustrated. This plug includes an insulative nose section 62 that serves
as a9 i isanavenseftorthrodirgction(ofdhesheanion lsats Ar eThesq irclude theetdyot t om
side of 25 the nose and engage the receptacle contacts _24. The nose is

pr ef er allangoftRea brttam flasge deymed pdifiangs porhans PR, SAD ard R ARiN Y3,

havi ng | atchi ng surfaces , Ls,preferably integrally nolded with the nose
62. 1(?%‘%11 sigei %Eﬁegéa’ hépal lic shield section 66 that surrounds the

e oA (TR B R -,
B B o

enggge tiieniglo Jﬁﬁp@éed briecshdfadh@ 16t 42, ephalhbsildéery £48CHA KGR

connection therew In this position, the front wall of the nose section

62 is pqsiefe fagmictstyy badivg to 2&mflinihguledttahgd 2hathmweoggt section is
held in vertical l|ocation by 10 the body 22 and the gui de sections 23a. As
shown i dakihgingl@urfehes ot kb oplldgrsbthatsanengdndrially meredndosilargo thiet hi n t he
receptacle 20, the top contact 46a, 46b engage the top wall of shield 66

vi a t he ivanrtitom\exis dy.nThisatraretungis adaptdcate gooperaté ovivlaradlatchyaremdi ng
bottom contact nenbers 58a, 58b engage {he bottom surface of 15 the shield
66. As JHEWRIEH qn g.mating eonmectant 23 Wb e sehsequntipdeseribadt kdvbers 46a

and,46b touch the surface of the shield 66.0f th | yg. .The .upper
con?icr SI8BaeIgRe T8 THlAE SeBrOBL PRI R S e e FoBa RISt ABAEe 1 he
fl exural_axes, D, and espectively and by conpliance of the cantil evered
ar s 48&?’0@%@ plﬁﬁn%c Ephﬁﬁ%ﬁ-e al l ows the generation of 20 substanti al

o oA SIS 169, UG B Vel

limted axial "T'éngt
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



As can be realized particularly fromFigs. 4 and 8, the plug 60 and

receptacle 20 are held in mated condition by the engagenent of the latch
surfaces 64 with the bent latch tangs 44a, 44b. Rel ease of the plug is 25
"permitted by pressing the latch arm 63 downwardly toward the shield 66 to

rel ease the surfaces 64 fromthe tangs 44a, 44b. 11 The descri bed
features above result in an interconnection systemthat has inproved
shi el ding and overall |ower inpedance. As a result, higher signal

frequenci es can be passed through this i 8terconnection systemwthin
acceptabl e I evel s of signal degradation. The inproved 5 performance is

bel i eved t @02s@0d (Rig. bpast placehirt sideybyisiderrelationshdp, the fingess Aref
ground paths fromthe plug to the printed circuit board as a result of the
| ocat i on andtemeawddnThis ampobvdd shicddirgiforgheumstiemybzant e tof domieedoiy e
the shield. The latching structure described provides essentially the sane
10 tactil e drubpllgns closar ssknbytsidn spacimghpetleiconnactoas c s showruireFig.
formed in nol ded plastic housi ngs. Thus the user has the same sensory

per cept i ons>ttigt sigediangafenOanalpl afe. Riieh taseenpEnghdispasadeat padighiton or
is unlagtched with the disclaosed structure.as wth previous nol.ded |,
ecept o1 o AR B 1eSREG 0T HBARYEr I BT ot Al i thedPePRipRquts A

t acl t 120. Thi t acl i | ded pl astic,
contact 1 ot HIHnABELS 216 SRRIFHI0 H HeRahFeAT ALY IR APPIOFImAtely & Hehty of
ducti tact .t inal s, 1 t ai_ned th tai .body 122. Th
body 122 S dp Fn REn TR AR AT PR AR Bl B Raff ueSlebas oui de
mb 20 ' t 504 N i
Toda of e apR i Raa S R g B AT et as e s0d RO ard
shown, can ge(phrege surface nount tails. One or nore pegs 126 nmay be

integrally nolded with insulator 122. The pegs 126 provide |ocation and

hol d de@n funct iTHe siield Ihencladesct plurtaditioftoadacts forpgst eldcgtichl
board. 25 Surrounding the insulator 122 is a shield 128 fornmed of suitable
metal | i ¢ sheemeavtiosr batwedih¢hs reetptatE8 2Drarhdi danadirtgplvmbD (F3g, 8)opposed
side walls 132a and 132b and a rear wall 134. Side walls 132a and 132b 12
i ncl ude t hrkhege stoueturdd inclgge dlagppctantabt mersberedbamnd ditdsrthe sidepr ess
fit into plated through_holes of the circuit board on which the connector

i s nount ed.coBdert fiagera 24 acand iSéts andhihabotipm wontaet mambrss $8ae S8b.

SRR %fﬁagr%%'mj@@gnt 3 *%%@2%3%6@2%@1 ﬁ%leegrfagﬁailﬁer &513?@%5 @”@ntég ﬁ'g
i i 132 2h. A 135 ]
s nofhe R Anter TR Sl e fBeARtE 3 Hppe A i %R 17 RRECERig o
| | i Py | i
bot o v 1 AgShopig P pid P, HPgERMaliits B/ fifd S plefefabllSparAld to

chanmber 13§Heh@lselS8oA%BRE Q0 Kt EQSRI BE dBspEddth RhEAIHORNSEDAtHer8iE up
descri bed) adapted to be inserted into tHe receptacle 120 along the

insertion axisbdut dB0simgled A$ showicinfes & theunppéet yontadt megelsertshat
extend generally transverse to the direction of the insertion axis A These
i ncl ude t het6apt@b arkatigpoderd at anbanglend fiitingespenttoch plamé¢ awgeaddot thens
156a, 156b and a pair of opposed side flanges 150a, 150b. As shown in Figs.
1, 2 aid@ 7,top watlddDa.eddeveontastott6aqgdobsirfabude domplidrmt coptagdimengdgerand
flange 140. A pair of |atching shoulders 144a, 144b are formed al ong
opposed si dt&a.o0t8bherefemablydn thenforanelicantiseverad arprs thabcanpdpfexed apl y
formed by bending to formin-turned, tangs that have flat |atching surfaces
or shoul derté’“ﬁi'éltﬂ'aq'@eﬁ‘é@r%qsyr)@?%ggnﬁ‘ﬁﬂﬂc&rve%yo the insertion axis A This

structure is adapted t.0 copoperate . with a.latch arm opun on matJ n
connector, as W Ip?Héaléﬁ’b%Q&Egﬁir ﬁ%}' (8 1B%d:pnltfcqss$%?’s%$geg§ﬁ Héﬁlefiomg _
el at e sensQl SRWEARIAN DAL USRS ThAL A NQLA% IR gediRAR | ©
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



_ Each of the side flanges 150a, 150b is provided with interfitting sections
al ong the distal edges of the flanges. In the enbodi nent shown 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

| ongi tudi nal axes of the fingers 152b so that, when simlar receptacles
120a - 120d are placed in side by side relationship, the fingers are 5
interl eaved. This inproves shielding for the assenbled row of connectors
and allows cl oser side by side spacing o9 the connectors. Like in the first
enbodi nent, the side flanges 150a, 150b, are, prior to nounting, disposed
at a slightlaotgical @ownithbt isesfrablished ddtvanavdreste pp lbantomoim@lsid ©wiallie of
insertion axis A These flanges are adapted to be flexed rearwardly to 10
appr oxi mat ¢hg receptadie 2gardpbei plugb®dhen the fl anges are pushed agai nst

t he back side of an equi pment panel (not shown), against which the

recept acl es 120&s showm ar Eigigyrhedshiglk28Hnelud a8 fromt wdee B, phereiri ty of
contacts for assuring electrical connection between the receptacle 120 and
a mating pithg mastingheke ist swgownsted er afourddes pycdre matahshisdd sandea and
146b, the side contact fingers 1543 and_154b, and the bottom cont act
menber s° 1538ar 2686 CTWBergH Eyninttialalibe is surmiun q&%@té topr R ory B t he

e D and SEIETRY PR S8k oLhbtar e aent pf BREFRY SHATEANo the 20
about & 60 SaEpanadirFRH b IR BrRR B kB, FO0r Rl e rpet? '

nb 146a, ol i I I
Lo the. t op HSHFER s ifipeRases il iRihemtad e SRRAN 30 dud! °08 201 ™
menbers 14§ay tRE ¢ 8@l iréRittiartipaidoh£pRid bgvered arms 25 that can

be flexed toward t'he fl'exural axes D and E respectively. A plurality of

forwargdy extendijpg7Guisaeites thddlatifidhkafrend ehiat the shhieldsnges Yewrhed132a,
132b respectively. These contact fingers are 14 positioned to engage side

wal | s of t s oahibegsednifrorf@igacl dret Bptine bhekbodll @4 isaforameBba behdhihgand
the bottom surface of the plug is achieved through forwardly extendi ng
cont act fi nipevswasdly, albs@theThusctian batween sedh34 mnd édpcectionl 3@ oftwct i s
establ i shed between the top, bottomand 5 side walls of the receptacle 120
and the pl tgbpr34a. 3P girailoameddy hendingthe tafrifarmvardlyras appragenately

recert acl© 138 8Lag B8R bl th P kb 52850300 A0 -A00 4 o1 extend
LRSS SRS B RSl L 809 ol it o
connect or 10,4 515 MNABPUANRGSEN. 36B e ibATKAIL B8nalle (RS bnACEh has a

maj or pl anar are ha nu receptacl’e con t'of por opeﬁi ngs

180, 182, 184 ;dRtib3f bdfifedPHL sPERHRE 38868 £0d RS AdERMNd BIa2BeH Ur €
188. The 15 Pél bracket 176 al so includes a perpendi cul ar planar area 190

whi ch has Wﬂhﬁgeéw,ﬁﬁ 588, and 5B 5% ceptanli e6E@ byl Serddinigxed to
the PSI bracket 176 by neans of fasteners 196 and 198 positioned in opposed
rel ati on adiadettie blank shewal irsFilesl. AsokbR) theceptaat lstemeisdita; 480) | s
nount ed over opening 182. A third receptacle connector 202 is nounted 20
over openi rigftal, 24 b amdl §8&p6Bbhanecloepteacby stamping end2bandingifrom ¢de over
opening |186. Fastener 206 along with fastener 198 retains receptacle
connect or Jjengnshownpy Figsadkatd £76. Fasteners 206 and 208 receptacl e

and 210 Recept TGRS Br S 600MRca) B8 E6rPLE SAPHRCPE S0 Lt
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.



. 25 to PSI bracket 176 by means of |atches 212 and 214. Receptacl e connector
202 is also connected to the PSI bracket 176 at its | ower side 15 by
nmeans of | atches 216 and 218. Receptacle connector 204 is simlarity
“connected to the PSI bracket by means of |atches 220 and 222. Referring
particularly to Fig. 20a, it will be seen that fingers 52a and 52b bear
agai nst the PSI bracket. Fingers 52b interlock with fingers 5 224a of
receptacl e connector 200. Fingers 2242 of receptacl e connector 200
interlock with fingers 226a of recept @l e connector 202. Fi ngers 226b of

receptagl,e connector 202 interlock wth fingers 228a of receptacle
connect gllr‘lge@ggg Ipchydassa soetallic shigldpiestion e6ihat stwroendpdhe agai nst t he

PSI bracket, Also hear] inst_the PS ket fl 10 140
and | owhoHqugES YRR e FURE JromJdepion B2 CoRREardy SObATaiHs Fabla y

to§, 200 h fl 2 d | £ 23 d 232b
bear i ng yaiime G helBEb dn BPORnAr sl KL ubAREREn o268 B an upper

fl ange 4 | anges 236a and 236b bearing agai nst the bracket.
Recept a?ép%%ie}g%\ﬁuém has an upper flange 238 and | ower 15 fl anges 240a

and 840b bearA 0gnag 'ﬂ%tFi%.hQ @ﬁenbﬂ‘?ecgg.?% $8§%qéﬁéﬁ9dﬁﬂ% itﬁH'r@Eé_%tc#c?e Fig.

20b, an attachnent bracket shown gene I'S superi npo over the

upper f @(D“ilﬁfits?‘ﬁﬂbt Bea tieltt Zﬁééi%lﬂ, QHefs‘;i(ﬂ'Q%Bﬁté)cftst%,rWthﬁgé theniget ors.
This attachnment bracket 242 has a horizontal nmenber 244 and | egs 246, 248,

2S0, 25Zyand o23he sHieRPewBerocatibithtdierctaes] ehenecticon AhbASKRACr hecei ving
aperture 256, 258, 260, 262 and 264. These apertures receive respectively

f ast enerthid PositiGN, tI2drortG8aind tRt hoddedeitiormng2tie gosiioned agaddst t he
apparatus for nounting the receptacle shown in Figs. 12 - 16 on the printed
circuit theawdll(FEBY inFhlato222apPhe atase savtiomdissh el doias eerniical dodbomtiyc h
includes PCl eject springs 268a, 268b_and 268c. The base plate 266 is al so
coni@ct dhe bodna and thie ghidleaserdiansy289. means of fasteners 270a and 270b.

Superi nposed ove 16 the base plate there are connector peg,springs 272a
S D72, Ther cAS Shawghfn Fpguhaewf@mt%nmgegoilﬁ 18 THAY mateh positieRisi ng 276

;?ﬂipé?i OB she e%éc% A Eg%%n%&a%vé‘%%%@g?%%%@; 280' d
. 4b. ..ej .
a0, A THE L BB et RE BT ARRAT b aDe Tty HES KRN 200 Whi ch

is attac e
appar at 2 SRami Pe R R: FARERLY 5k, SR e 81y, BaRrE spaiee 000 e
296185 Wald shRld 66, 2AB ARSeARKYFiZhaW) i9enRemahied BbsitidH, WieGBpl cordt@chel d to
the clanp bracket 290 by nmeans of fasteners 300a, 300b, 300c and 300d. Up
to four meecept@csdGaand d¢6dhwmch thdtgs sutface dfGheeghibkl 66wttt plugy PCl
bracket. The contact support plate which has a series of slots Iis used to
accur at €Tlye pyperi amtacts 69 <ith are cayable afHeeingriedlectedibysrodstihe 15
connectors are being | oaded into the fixture. A vertical clanp is used to
hol d t heakowhthe Hesural preg® anddhrespedtinde ang ongemplinnee gethes of

i nt ernal spr_f ngs in the base are _used to aCCLﬁate|% positiqgn the PCl
bracket GARBlEVEESbarM4BAe+8OnnERISHHEUCHHEAQS thE gengEapen Air acket is .

per el Y atlagied Lo Lhe cowectore veLin &, sybpork JLSCBL ANG 20
i ft °”trélQBv&gxﬁrgﬁ&d’%ﬁl?QS%&OHPJF?& %’rfgg opéﬁ%ﬁtzi&'?efe”' ng to Figs.
an T Aprove ¢ ac

32- 35, nmeans o nnecti ng € recép € described above to a
referably shpel I :] C{ Ve~iS shown

CChemmt 1 ool |y St Euae S Dl o e B Pl Bt <
mount ed QireprAcle 20LkBeRId 3Amatlle cBhHRidS by SeRmBER €8] tie BitcRUMET al

30G The | ower section of the plug has peripheral protuberances 308, 310,
312, 3l4sugheesdd with tHO®ent latch tangs 44a, 44b. Release of the plug is
25 permitted by pressing the latch arm 63 downwardly toward the shield 66

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



. 17 upper section of the plug has peripheral protuberances 320, 322, 324 and

326. In many situations angle a in Fig. 35 will be about 15. In many
applications the protuberances will be about .022 in height and about . 060
“in length. Preferably, the protuberances will contact the panel. It is 5

found that these protuberances provide inproved shielding. Referring to
Figs. 36 - 38, an inproved neans of providing strain relief for plugs mated
with the receptacle described above is shown. The strain relief bracket is
shown generally at nuneral 328. This brldcket has a plurality of apertures
330, 332, 334, and 336) each of which apertures 10 can receive one plug in
the way descr i’bed descoibed-tentunes ebese rasdltampammdtariconnsctsnaystémet 342
pass through the bracket 382 to attach it to a receptacle bracket 344 as
was descriligdchapéverovad siriellingead everplblowsr wepedance Asveresdet i on 346

\(,:Me;{] r grt \Sﬁ{g?)ls¥gg§r\?g}\?ﬁ%%§feﬁf9?$ﬁ gg%tglgigs%r &@ﬁ%fgﬁ%fsgi%ieﬁqrﬁﬁ?e%@@aaﬁhhgper
Dl at o5 358 ARG SEURFEREHBEL FThar SR GREAa=Y8E. ofnt HERFBIE sect i on
nuner 8 - B0 ORISR AR et B P v st PR e e oy ch

o a tabi S 863 U Holhd Pathls i e ding EPuiEREIOE GRBIPHII BB TTEr T
brcket o The b rAEHERaT Al o NEHaRInESE thE yeP RS AnERRRABle *, ot

the plug Rrired BekHeehialgpPri ng support 374 with a conpression spring 376.
There are also 25 contacts 378, a printed circuit board 380 and an i nternal

shiel d 382. | tThtlhtdienapsiraetateedesditbed brovides @ sepytialydheazgaged from
the receptacle either- by neans of pressing dowmmwardly on the front |atch

364 40 sl iaditilg feelldnd rmintad sesisationgad achbievedowith latdélvswaratudes fotrhed

agai nst conpression spring 367 to push the forward direction to depress the
front | atizhmzdded\glppticthrugngsenthyus veatisen hassthrsamgesangargd in
connection with the preferred_enbqdi nents of the various figures, it is to
be under sSPYEEPSIath& ﬂ‘é‘l‘u%i‘”rlfiqna?hf'egﬁ%ﬁjf%éﬁt%Sweﬁéh\?ué%@}k?ﬁ PR¥tioNcat i ons

and 2l ) DhS. RO T e, L despribed rbod B Lot perforgno the
enbodi mert BB RGP et rued i n breadth and scope. | n accor dance 10 wi th
the necitationpys {he ARPRNAGTa( &hfBer prefétrd® rileptacle 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



1. An assenbly conprising: 5 at | east one receptacle having a plug

recei ving openi ng and being fixed adj acent said opening to a bracket; at
| east one plug having a front end and a rear end and nated 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 adjacent its
rear end and neans for fastening said plate in spaced relation to 15 the
bracket. 2. The assenbly of claim 1l wherein the protuberances are about
.022 in. in height. 20 3. The assenbly 1 claim 1 wherein the protuberances
are about .060 in. in length. 4. The assenbly of claim1l wherein the plug
i's a shi einetdd tigrowth holeTteilang 38 aptet] bt imdertbd meidhsoldered g passes
t hrough an opening in a panel and the protuberances contact the panel.
A AUL. Apteds fiAififo pAated thrd@ghAholeA(d. thier citbmitACArd@mMASvhidhAd%e AF;

% A9h9ABD abe}i ?] @)X m
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OVR7z4P" q|Wideh cAXErnptistlyalleapbig]d 4aidacea] bap@a}’lgar ]f@a]suaﬂeca] ca] ca] ca] ca]
cal] ca] ca] ca] ca]ca] ca] ca] ca cal c”a] ca] ca ca% cal quU |

d! f 1 O'® #EMOUNigge R It dPdealso includes tabs 134a and 134b that are

0 onal cal 3%%&2%@%@ @a% eaica%cac} SPERS HAChETEAGEREY EEATERy, 750)
v ket ot slasaalaghgan o co ol clcale

The shield 128 also includes bottom wall portions 136a, 136b. The
top wall 130, side walls 132a, 132b and bottom walls 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 generally
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 144D 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. It is
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
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10m 10m 3: yi (Pigel( thessanteofiting jsectionm cordahise -2l phazality <3 Srpxes 152a FY-
109638 () - @ @F1OYCE! (%: 31109%G&' ()- 3 s!10%& ()- ~I dEbCF3" & 10938 ()- S
10938 () - 10961 PRbr Thedengitudinaixey oftha 6yigerg 1 SRa are offset from the
longitudinal axes of the fingers 152b so that, when similar receptacles
120a - 120d are placed in side by side relationship, the fingers are
5 interleaved. This improves shielding for the assembled row of connectors
and allows closer side by side spacing of the connectors. Like in the first
embodiment, the side flanges 150a, 150b, are, prior to mounting,
disposed at a slight angle a with respect to a transverse plane normal to
the 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 includes a plurality of contacts for assuring
electrical connection between the receptacle 120 and a mating plug.
16 These structures include the top contact members 146a and 146b, 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



CdEbCL- "10%6G& ()- FI+ 110%G& ()- ) 109%G& ()-F &10%:& () - F% 10%G&' () - $-
10%38' ()- OVRIEbCY8 10%G&' ()- 6 $10%G&' ()- Y4 10%G&' ()-3 210%:& ()-F
11098 () - F@ Z10%&' () - R7TbCY 10%&' ()- 10%& ()-"10%& ()- Lt10%& ()- 10G 10G
“10GYl 1 S 109%6:& ()- 7z4PdEbA 109 ()- 109%& ()-, z#10%&' () -

| 1109 () - y#109%&' ()-910%&' ()- "qdEbC) 10%& ()-':!10%& ()-&
"109%& ()-, &$$109&' ()- F'110%& ()- f @10%& ()-U I dEbC 410%& () -
3Y109%&' ()-3110%& ()-@! 109%& ()-, -$10%& ()- +yl0%& ()-
| #Zb@ @10%QQQQ&' () - 10%& ()- 10 10 10 11410%& ()-4 810%& ()-
S6Yy109%&’ () - ZMBzX6b@ X#10%&' () - S! kKY#10%y& () - z! f Y#10%&' () - z@10%& () -! @10%
[[& () -! CHdKIEREel)tozotedx@et side TAMNE &1 the rhatihk09dis( ) CoHH IA0EDE dweerP i 0%& ()

-yl pYtL0%AE () -yl \ #109%&' ()-SyrP@t, /! 10%n! N, F#10% E"E& ()-f!f#109& ()-f!f
#109&' () - fitBeMR whalls 136a, 136b and the bottom surface of the plug is achieved
through forwardly extending contact fingers 158a, 158b. Thus it can be
seen that electrical contact is established between the top, bottom and
5 side walls of the receptacle 120 and the plug in a way similar to the first
embodiment.

The connector receptacle 120 also has a pair of parallel latches 168
and 160 which extend in a forward direction to engage a bracket as is
explained hereafter. These latches 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 188. The

15  PSI bracket 176 also includes a perpendicular planar area 190 which has
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 PS! 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



. 10nn 10nn 10nny

z[IP@ !\, % 10900& ()-2z,!'10%&k ()-f! X 110%,& ()-f!S,110%"' & ()-f, F#109%&' ()-f
'S F#10% "' & ()-f ° lalblc!dl ~\N@ 1055 1055

"1055! a@#10965& () - p!\ @#10900& ()-p S@#10% J' & ()-p

1 109%& () -, % 109%& ()-zd! f11"O' """} A <N@

1055! aL$10%& () - Y10%&' () - g#10%m & () -! g#10%H& () - ! g#10%CC& () - S10%& () -
#] $$%06 z[ ON@ 10! %$10%

& () - YB10%r8 ()-1%510%& () - L$10%me&’ ()-11310%& ()-!1fL$LO%~& ()-"""""" ((o((
uv7 10 &10%& ()- 10%& E& O‘Vzgoé/i 10%& ()- 10 10
10! 0% 10%& RY nefzal}w)’ Jatghgy2 Wy andoi & (Becemta@@af&’qr}e%on@%&S(S)lmllarﬂy

1800/%/5&( %) ‘;%?W ?%1) t%’(ﬁog% %%’aclzgt*‘r;; JrrrTeJre:rrgsEgWat%ges 22100%2% 53 110%& ()-S

Referring particularly to Fig. 20a, it will be seen that fingers 52a
and 52b bear against the PSI bracket. Fingers 52b interlock with fingers
5 224a of receptacle connector 200. Fingers 224Db of receptacle connector
200 interlock with fingers 226a of receptacle connector 202. Fingers
226D of receptacle connector 202 interlock with fingers 228a of receptacle
connectors 204. Fingers 228b of receptacle connector 204 bear against
the PSI bracket. Also bearing against the PSI bracket are upper flange
10 140 and lower flanges 56a and 56b of receptacle connector 120.
Similarily connector 200 has an upper flange 230 and lower 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 flanges 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, 258,
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
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ball plunger 274 mounted in a ball plunger housing 276 which along with
ejector pegs 278 is mounted on an alignment plate 280. Superimposed
on the base plate there is a connector spacer 282 and fasteners 284 and
5 284D, cjector pegs 286a - 286b and fasteners 288 and 288b. Also
superimposed on the alignment plate is a clamp bracket 290 which is
attached to the apparatus assembly by means of bolts as at 292. The
apparatus assembly also includes a hold-down block 294 and a fastening
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 fixture. 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
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5 found that these protuberances provide improved shielding.

Referring to Figs. 36 - 38, an improved means of providing strain
relief for plugs mated with the receptacle described above is shown. The
strain relief bracket is shown generally at numeral 328. This bracket has
a plurality of apertures 330, 332, 334, and 336, each of which apertures

10  can receive one plug in the way described below. Fasteners 338 and 340
and rivets as at rivet 342 pass through the bracket 382 to attach it to a
receptacle bracket 344 as was described above, The strain relief bracket
382 has a lower section 346 with outwardly downward steps 348 and
350. At each 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 lowet section 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
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the preferred embodiments of the various figures, it is to be understood
5 that other similar embodiments may be used or modifications and
additions may 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.
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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 aperture for receiving at least one
of the plugs adjacent 1its 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.



