REVERSBLE UNI VERSAL SERI AL BUS (USB) DEVI CE AND CONNECTOR FI ELD AND
BACKGROUND OF THE | NVENTI ON The present invention relates to Universal
Seri al Bugo(QuigBysskevi ces, and, in particular, it concerpsThSBosienrees for
reversi ble coupling with USB hosts. The invention further relates to
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only be inserted into a standard USB receptacle in one of two possible
orientati onREv’Em@IBLEWWERSAEmygsI(QSBﬁ DHVIREEAND O Nmﬁg}”bk In
relation to the USB receptacle, the plug and receptacl e cannot be coupl ed.
As there is no standard for the positioning of a USB receptacle on a

devi ce, Fi , s t the plug into a receptacle in
an inco ich a USB plug is frequently

i nser t ed and Tﬂ)e @mselﬁi 1ﬁvdhﬂbﬁ ré]!&Bs tcﬁUﬁi%fsﬁﬂ @enali Bk (@SBP&@KE@}’aﬂae ﬁﬂ%@u@ular
signifi cant incaonvenience for the user. Al's ny USB devi ces have a USB

pl ug® whit@nestreHEB devices &arjroverpible %H@llmﬁ)whéfsﬁ h@stué“@edmn@en fthen rdlateh a
USB devk&%"é&b?ﬁﬂgg%hﬁ%&& a USB receptacle of a host appliance that has

anot her port evi Ce frequently bl ocks access to the other port of

the host andByreayestlistredueeon, dSiardwd USB fligoarb&ilyde ﬁﬁe@ﬂ@@ﬁfb&a tandfe Ut
appl i ance. ere the_body of the USB device is asymetric, i.e., the USB

plug i sreﬁﬁgt?‘f Fomene 8%%@?%53}%%1%?13@@@56[%??@??» tlf)ﬂlﬁ HESB iph%gsls Sfiepried igm:r-
devi ce, rdc1§ % t1dnitD 1k lfJE{BSrEceg)Hcfen 'ﬂﬁetﬁlga alPecBRGE Lot Bg LA 1 AGLBRGS -
whereas 171t were possi nsert e dev

ce Tn an TAvertad orientation
t hel @ nsro staodarddon the positibhing lof b RESBsicgpthcle iong qeoide, thaluser, wilhoftdpeateage tof a

USB d at ha an as tr| bod Lnsertion i.n g first_ orientation
oy not e St o Ak tp oIS B dpBPEoRe Ao, oh Bfhatiap B bicts UND A

host applfriefily WBEERBmd rfembbedﬂﬁaﬁ zpesg' Ifa& il 'sﬂéheé&or% *ﬁ%‘ayﬂ%\ﬁb laes{xjgﬁge ‘o

different ori ent ation the insertion coul ecorre possi
the pr eg@mnqon%mncg for] the UseS, ARat mmany NESB ﬁ:@@é h8tSa USBSp]mgtwhleit exténdsStiout ,

t al d , |
The auialsEls ot B migy o8 P CSBL g ten Rabe L ot ecdsiepandetad §rr Uiime
pGFISJhGé@kacCBEUﬂ @Eoét\fapﬁhah@é? BR€ had ﬁlo%elfﬂ Pott, ﬂﬁ\wm deticd heqﬁéhﬂwi&kefacééa?to

af orenenti oned systemis due the need of ensuring that "the adapter 1Is
al ways thAsehareert of the thest andmpreventitether USB déwices doum deirgoeniertedito thartmst

orient rel e he present |nvent 0 Pat.ent, No.
6, 733, g%g‘? 0 %erg&la b% eagﬁ ykg 4%‘:5&8 ARAYBEEC ¢ gﬁ%‘%?b{}g IEHANERR t o
a peri pésyﬁmhetﬂﬁmly(m reIIﬁ@n 16SheattRptofithd ISBAUMVic@UIREHibA N RFirfi®brientation may
i nter chﬁ gl(eabl e, hbetween an A-type USB connector, a B-type USB con nectoor
and a nilAFk themeighBering Rerdcwhereasal itwere dopsiblg tofinserdhe fevieqriaran onetedydt em
S e serte 0.t he
220 EhRidARE iRLBAIM ot K188k £S5 ANBRAS pdr? AN e ARELE EUSH KL

that has an asymmetric body, insertion in a first orientation may not be possible due to the

combined structure of the device and the host appliance, whereas if it were possible to insert
the device in a different orientation the insertion could become possible.
Of relevance to the present invention is U.S. Patent No. 6,394,813 to Stout, et al.
25  Stout, et al. teaches a USB connector adapter connected to a peripheral device. The adapter is
adjustable so as to allow selective reorientation of the peripheral device with respect to a host
device. A shortcoming of the aforementioned system is due the need of ensuring that the
adapter is always inserted into the USB connector of the host device in the same orientation.
Also of relevance to the present invention is U.S. Patent No. 6,733,329 to Yang. Yang
30  teaches a interchangeable USB adapter connected to a peripheral device. The USB adapter is
configured for being interchangeable between an A-type USB connector, a B-type USB con-
nector and a mini type USB connector. A shortcoming of the aforementioned system is due
the need of ensuring that the adapter is always inserted into the USB connector of the host de-

vice in the same orientation. A further shortcoming of the aforementioned system is that the



vice in the same orientation. A further shortcom ng of the aforenentioned
systemis that theperipheral device has to have the sane orientation with
respect twothe/hest devi ce when con nected therew th. Alpsw/inioosedoeance to
the present invention is U S Publication No. 2003/0171035 to Yoo. Yoo
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SUMMARY OF THE INVENTION
The present invention is a reversible USB device and a corresponding connector con-

25  struction.

According to the teachings of the present invention there is provided, reversible con-

nector for coupling with a USB A-type standard connector, the standard connector having a
hollow section, a fixed set of four electrical contacts disposed on one side of the hollow sec-

tion and an electrically conducting shield disposed on three sides of the hollow section, the

30  reversible connector comprising a first set of four electrical contact regions and a second set
of four electrical contact regions, the first and second sets configured such that: (a) in a first
coupling orientation of the reversible connector with the standard connector, the first set of
electrical contact regions is mechanically connected with the set of electrical contacts of the

standard connector and the second set is mechanically disconnected from the set of electrical



connector with the standard connector, the second set of electrical contact
regions is nmechani cally connected with the set of electrical contacts of

t he standwodo@rmssst or and the first set is mechanical | ycoitsmosromeized from
the set of electrical contacts of the standard connector. According to a
further feature of the present inventiqgn, there is also provided a printed
circuit board interface connector arrargenent having four termnals
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According to a further feature of the present invention, the tongue arrangement in-
cludes a central insulating layer electrically isolating the first set of electrical contact regions
from the second set of electrical contact regions.

According to a further feature of the present invention, the central insulating layer in-

25  cludes a plurality of grooves, the first set of electrical contact regions and the second set of
electrical contact regions being recessed in the grooves.

According to a further feature of the present invention, the central insulating layer is
substantially rigid.

According to a further feature of the present invention, the tongue arrangement in-

30 cludes a plurality of projections thereon configured for centering the tongue arrangement
within the hollow section of the standard connector.

According to a further feature of the present invention, the tongue arrangement in-
cludes a plurality of projections thereon configured for reducing lateral movement of the

tongue arrangement within the hollow of the standard connector.



tongue arrangenent within the hollow of the standard connector. According to
a further feature of the present invention, the tongue arrangenent in

cl udes a wbuo@ldiBsssof projections, one of the projectiomsThELN§O@7TEPOSED ON
the first major side and another of the projections being disposed on the
second maj or side, the projections being configured for preventing at |east
one of the first set of electrical conttact regi ons and the second set of
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According to a further feature of the present invention, there is also provided a sleeve,
the tongue arrangement being centrally disposed in the sleeve, the tongue arrangement includ-
ing a bendable portion, the tongue arrangement being configured such that, as the tongue ar-
rangement and the standard connector are brought together in: (a) the first coupling orienta-

25  tion, the tongue arrangement is moved in a first direction by the standard connector so that
only the first set of electrical contact regions makes mechanical contact with the set of electri-
cal contacts of the standard connector; and (b) the second coupling orientation, the tongue ar-
rangement is moved in a second direction by the standard comnector so that only the second
set of electrical contact regions is in mechanical contact with the set of electrical contacts of

30  the standard connector.

According to a further feature of the present invention, there is also provided a contact
raising arrangement configured for: (a) deflecting the first set of contact regions in the first
coupling orientation so that the first set of contact regions makes mechanical contact with the

set of electrical contacts of the standard connector; and (b) deflecting the second set of contact



coupling orientation so that the first set of contact regi ons nmakes

mechani cal contact with the set of electrical contacts of the standard
connect orwoaneb/o1Bys3def | ecti ng the second set of contact PegilDnes/om7izhe
second coupling orientation so that the second set of contact regi ons nakes
me chani cal contact with the set of electrical contacts of the standard
connector. According to a further feat @re of the present invention, the
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According to a further feature of the present invention, the set of metallic strips func-
tions as a leaf spring such that the bendable portion includes a majority of the tongue ar-
rangement.
According to a further feature of the present invention, the set of metallic strips in-
25  cludes at least a first group of four metallic strips providing the first set of electrical contact
regions and a second group of four metallic strips providing the set of second electrical con-
tact regions, the first group of metallic strips being electrically insulated from the second
group of metallic strips.
According to a further feature of the present invention, there is also provided a printed
30 circuit board interface connector arrangement having four terminals disposed thereon, each of
the four terminals being configured for connection to a printed circuit board, the printed cir-
cuit board connector arrangement having a crossover arrangement for electrically connecting

electrically corresponding contact regions of the first set of electrical contact regions and the

second set of electrical contact regions to the terminals.



cuit board connector arrangenent having a crossover arrangenent for
electrically connecting electrically correspondi ng contact regions of the
first setwofw@lmsissi cal contact regions and the second eetr/inioogbm@meir i cal
contact regions to the termnals. According to a further feature of the
present invention, there is also provided an elec tronic sw tching
arrangenent configured for routing eledrical signals fromthe | eaf spring
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sliding,: WY ition a ret,racted po sition, the bl ocks
al so |%é§zﬁ%?ﬁ§£%@% gélglkllgcﬁmgﬁglgaa% é%%%geqﬁfac?c gispos, %titﬁg t%pb BclongiYiahy t he
firlst sehgehertbeingebrfipired fr: @Fb&@@hﬁn@él%ﬁﬁ&ﬁ%ohﬁ@f BtReer 1he 1SESHMEL Bk@Ck
havi ng the second set of four electrical contacts di sposed thereon.

Accor di igakeontact arangementeand the shield ofdhe ptandasd cornestorias the tohguecarrangament

rovid : i r . confi .fo tori the blgcks to
Phe. opas LeirgahBled il B RBRIRNOE AN Bib il fiEd Fohp% helpi B fRat
i nvent i spring teheetricab tamtactgrangangs madtthd fet Of WdeBcts WE the bihtddrd SPinddts  whdae

bl ocks having a width and a thickness, each of the helical springs having
an out s‘?*aéongﬁaﬂ%%%mﬁ%ﬁtcepplﬁﬂ&ﬂthtth%helm ResEien.

20 According to a further feature of the present invention, there is also provided: (a) a
sleeve; and (b) a pair of blocks slidably mounted adjacent to each other in the sleeve, the
blocks configured for independently sliding between an operative position and a retracted po-
sition, the blocks also including a first block and a second block, the first block having the
first set of four electrical contacts disposed thereon, the second block having the second set of

25  four electrical contacts disposed thereon.

According to a further feature of the present invention, there is also provided a restor-
ing arrangement configured for restoring the blocks to the operative position.

According to a further feature of the present invention, the restoring arrangement in-
cludes two helical springs, the blocks having a width and a thickness, each of the helical

30  springs having an outside diameter greater than the thickness.

According to a further feature of the present invention, each of the blocks include a
plurality of grooves, the first set of electrical contacts and the second set of electrical contacts

being recessed in the grooves.



According to a further feature of the present invention, each of the bl ocks
i nclude a plurality of grooves, the first set of electrical contacts and

t he secomloeds/aBssel ectrical contacts being recessed i nPClAL2005/000742
grooves. According to a further feature of the present invention, there is
al so provided a housing having a set of electrical termnals disposed
therein, the set of electrical terminalls and the first set of electrical
contacts bei Rg.d:@RLiIQH T@thes fedturk b@the frégent Meemsttn, tereisebtbriredted 2hosneg s
makes el ectrical contact with the first set of electrical c.onltéacaﬁ}v%g t he
first bhouhg i setiof elenicaliermmplsalispossd thevein, dhiyset 81 clerigicalderypals aad thy
termnals i.s,elecirical .| i ;&) €& difid

cont act SLahalrcrel Fiae BibERoRasited PR af QLpSOTdQuith R GRlakes
f urt her glb@atallc@nBbt WhE thy faseset of dearitalaontattserhenitbe fitss blsk dvindbel opereve act
rai sing arrangenent configured for: (a). raisi i first se f cantact

r egionspesiggn; BndM)itheset iof glectpicalRrminals H%CIF?WQ%%'C’SEIEF‘ﬁdréOIB Fliee‘{‘ﬁsgfqt 8 ﬁ ©0

that the. firs f e ani cal contact with the set
of elec ciaic{acintt%’gsﬁ‘%}éég}tggg]?&ﬁ&ecks}tggin g?ﬁ%ﬁﬁj@g}iﬁg?} and (b) raising the
second set Ofcesdingad afegharfeatanef the presdnt énvsaton dhdre dcalse provided scoptegt

coupling orienta tion, sp that t second se f contact reqio

mecﬁani g?éqing; BFRRRESMER} £ON ’cg’i‘ée%s}él’: gsraé‘flﬁ%tﬁ?q fs"éi\iseqco rﬁoﬁ%f et ﬁé"qit%%ggﬁ%

connect fiy bﬁ&%ggié qhgéq?:strt gctn?qu‘n rdrfatatibB Al et Bk firBesepbeo6MActirByiens imaRes fker e
|

I's al soprovi ever arrangenent and a second | ever arrangenent,
t held i r slianical eontactrwitiy éreeset of elengicaleimanits ehtheystandardeeansgeton anddb) 1aisng set

of contacts, the second | ever arr enent _bei nj ted to
he" sectideia Bf SEOIEFIoRHE FOD Tovap P PeRgbaen o f fRRE RS

| ever aiio%asBQﬁa&%ﬁE sd2Ghd6kt 69 Bérita k@dohOmalajs seechhiticAlicotaceith dfe seoof dedts- and
the second set of contacts, respectively, in response to actuation by the

st andar dalcontaetstof the standarddiomgeater-a furt her feature of the present
invention, the fi.rst block has at | . i Eolt]s o]
accommodat e gtcc?rgglﬁgt toh f %?aﬁlg% foif(r:@?S biegé\}g rlg{é%%éﬁ’ggl%giftg %Suofﬁr? gi(%g I a?f’fss e

MOV BSTe N{evef arkdipeiiehSindd RebndlRder engaaendiblfrsikievantangemmeit beinencbeamind
bl ock has at | €ast one groove therein_ confi Lii’ ed to acco dat e crai';[ Jeﬁlst
part of calhecanmednd to rShiietrOéﬁg@ﬁ%tﬁ»tthGG??%g PYAT AT EeRBY tMEFAPGRLY ¢ st

bl ock and the .secon | el i Q&%P‘% | Q -
t eachi nﬁ%mf?f;tefiﬁgﬁ%f gesc gﬁ?(g%tn?/fe%?l Fagtns,’ ﬁlgaﬂrhge%aéreéf%’ire SBﬁ{(::I%f/dij%:Hea,%e%(glrdt i(%o?irpallri ng
With a WoBeABR banE eonfipurabtcmigel thadirsirseeof avitacts and fiee $68Bnd esti afecontacts,

conprising: (a) a functional unit configured to performa function; (b) a
body con@peqswzé'dln@spcgisif pAsHEation by ﬂ(l%ﬁf@gya@wi%ﬁgf-e USB pl ug protruding

fromthe bodﬁctgﬁirfggipgin' e ﬁe%{iué BPgU?ﬁiﬁs%ni WREntEIA ARt REE BhA& 18astlont he

USB™appl i ance, e ecepta aving a fixed set of four )

el ect r i gadove Ahdreiatonfiftred e vesomithbdate bulgast qraptrafshe first 1¢ver srrapgamest drgng

el ectr] ?ggti\?eorrrllgsecntlenrt %f the first block and the second block, and wherein the second block has
at least one groove therein configured to accommodate at least part of the second lever ar-
rangement during relative movement of the first block and the second block.

25 There is also provided according to the teachings of the present invention, a reversible
USB device, for coupling with a USB appliance in two coupling orientations, the USB device
comprising: (a) a functional unit configured to perform a function; (b) a body constructed for
gripping; and (c) a reversible USB plug protruding from the body for coupling with the USB
A-type standard receptacle of the USB appliance, the standard receptacle having a fixed set of

30 four electrical contacts, the reversible plug comprising a first set of four electrical contact re-
gions and a second set of four electrical contact regions, the first and second sets configured
such that: (i) in a first coupling orientation of the reversible plug with the standard receptacle,

the first set of electrical contact regions is mechanically connected with the set of electrical

contacts of the standard receptacle and the second set is mechanically disconnected from the



gions and a second set of four electrical contact regions, the first and
second sets configured such that: (i) in a first coupling orientation of
t he reverwDhb@/qBisg Wit h the standard receptacl e, the fiPCIULBOS @742
el ectrical contact regions is nechanically connected with the set of
el ectrical contacts of the standard receptacle and the second set is
mechani cal | y di sconnected fromtheset ®f electrical contacts of the

st andargd 5@&?‘&&% 'cemaéﬂs iof tHelstahdaRCeBshtade i) Mg mme:h tmrplmg ogentatien of the
reverS|sb ug with the standard receptacl e, %? et of. electrical

cont ac trevagbbrpiug withshe standacdracppteelpribe §%fd’n%5?trpr} c%tfta“élr%%}f”ﬁ Bare

cont act he st pt. i Aok st

di scon 3f PR ‘g tg’tti%fsgt f% cﬁ}c%g?o cont é{;ﬂ(hgts’([) Q%rﬁerégiﬁ;%g%fﬁ

recept agl & mel%Béx’éEau%Fcﬁsa@nﬁadtéa\ﬁaﬁ et ORAMEINGS chntactsfding standardraseptasle:
descri bed, by way of exanple only, wth reference to the ac conpanyi ng

dr a®i ngs, wherein: F| g. lais an isometric view of a reversible plug that
is coniéﬁ *%*IIS s Y : Gafgance with a preferred enbodi ment of

t he presert—FRdentto a pran view of the plug of Fig. la; Fig.
lc is a SECtTl‘ibnﬁlveMio@MsthI&fdim@éschbed ItiyneayCoLexsmie gnly, hithFiegerenag tp gheyac-
expl oded isonetric view of the plug of Fig. la; Fig. le is an isonetric

Vi ew ofcmmmnmngglrwm%g’v eredn( having its outer housing renoved for clarity)
maki ng cont ahaR RRARS aGiseruball 96d bparhiblg in bs-

out er housi ?llglgr err%\?"éﬁ%&%{e%#ﬁ Fi gﬁéﬁlug is a schematic pan

seniQ t r gradre evith §prd&n\edemb0ﬂumdmeof)thag>rc§nnlt ln‘é@él}ﬁflacl e of Fig. le; Fig. 2a
is an isonetric_viewof a I‘eVﬁrSI b|(f P rulr%Ot hat is constructed and operable
in ac cor danElé W 15t plan viegiotdhs Bg 8f B8 Modi nent of the present invention;
Fig. 2bis apfrpn ‘(’g&‘f{%xﬁivfeﬁﬂchﬂi EEtliB‘lnB(Q-C&HﬁgFllg 2c is a sectional view
t hrough the Bhe Fi g is a sectional view of the plug of
Fig. 2a maklmg td)rstamcﬁxphdedns@memqyp‘ef ofidr pleaabBig 1#eceptacle; Fig. 2e is a
sectional vi f t he, . and re Ei ap. 2f
s an i it Poeie PPy TaRapRE d s o Bayi i bk teRiRe Ao

is an isonet 1gc e fully coupled
( hayg ng¢dy "L%rftgp HaRngh WAt Svithe AR Vet pk AUSBI m;dm;d) recEptgcle Zglso havingctreouer ¢

i ew of an e ctronlc switching arrangenent for use with the plug of Fig.
2a Fi ghoﬁﬁnglsm@vsbﬁmcmw),w ew of a reversible plug, that is constructed

d bl :
gpesgﬁfr ianvgﬁ’(% AL Ccor%lﬂ%ﬁa s\(’)énﬁilgra? %ﬁaﬂ?@ﬂ@ﬁe%é&Bﬁ@k@@ﬁﬁ%&@ﬁd@MF Bele;

Fig. 2a is an isometric view of a reversible plug that is constructed and operable in ac-

cordance with a first alternate embodiment of the present invention;
20 Fig. 2b is a front view of the plug of Fig. 2a;
Fig. 2c is a sectional view through the line C-C of Fig. 2b;
Fig. 2d is a sectional view of the plug of Fig. 2a making contact with an A-type USB
standard receptacle;
Fig. 2e is a sectional view of the plug and receptacle of Fig. 2d fully coupled;
25 Fig. 2f is an isometric view of the plug and receptacle of Fig. 2e fully coupled (having
their outer housing removed for clarity);
Fig. 2g is a schematic view of an electronic switching arrangement for use with the
plug of Fig. 2a; .
Fig. 2h is a sectional view of a reversible plug, that is constructed and operable in ac-
30 cordance with a second alternate embodiment of the present invention, making contact with
an A-type USB standard receptacle;
Fig. 2i is a sectional view of the plug and receptacle of Fig. 2h fully coupled;
Fig. 2j is an isometric view of the plug and receptacle of Fig. 2h fully coupled (having

their outer housing removed for clarity);



an A-type USB standard receptacle; Fig. 2i is a sectional view of the plug
and receptacle of Fig. 2h fully coupled; Fig. 2 is an isonetric view of

t he pl ug woaossaepsacl e of Fig. 2h fully coupl ed (havi ngCrhero0s/c0ev€r

housi ng renoved for clarity);Fig. 2k is a top view of a tongue arrangenent
of the plug of Fig. 2h; Fig. 2mis an jsonetric view of the tongue
arrangenent of Fig. 2k; Fig. 3ais an 9 sonetric view of a reversible pl ug

that is con;?é_%tiggt@ﬂeﬂnﬁm@ﬁ@eiaﬁaﬁgaﬁmdﬁﬂﬁ@lm ofFig. 2hi rd al ternate
enbodi nent of "the present invention; Fig. 3bis a 1%l‘_.an vi ew of the plug of

Fig. 3a; Fi §ig2em isandseetic gital olthe {pnghe augiecrieRko i& 9 Fi g. 3b; Fig. 3d
is a sectional vi.ew through .l ]| 1180 t13P1s dInStrucdsd hid GpePA® ivaew of
the plug of [EFgaI13an {RUE e\ge%‘%?g%ﬁerﬁfo%e%gg USBlsst.gndard re ipept acle; Fig.
3f is aoakeatd ARk tMirEutdrhse eaibotinent bfthe prdSemtfinfinggon3e; Fig. 4a is an

isometric view of a reversible plug ,ha#éi s constructed and operable in ac
cor 8ance wi tH:g.aan@amlam\awefﬂmé%%%&i nt of the present invention; Fig.

4b is a plan.vigw, of : ' éa of F¥: 39WC is a sectional view
t hrough Ii n@l%:}(ee 15? S?—cltt%ﬁd%?kgﬁg&@zgn? S aose%ti onal view through Iine D-D
of Fig. 4c; HbBdiée secionnl vizplthdegh line-Bof Fig3pl ug of Fig. 4a; Fig. 4f is

a plan view of the plug of Fig. 4a inserted int N, Axt dre
ceptacl e; Fikig 3ggisiaplan §’@@’t‘?¢)tg‘ﬁlpl‘%ﬁ @h#ao’ﬁlaﬂtﬁdﬁﬁgo ?ﬁé %’\B § ig. st%cf‘a?%i’% 5a
is an isogglteri c view of a reversible receptacle that is constructed and

oper abl €PFH accor dance with a preferred enbodi ment of the present
i nyenti on; Riig. 3fGba sectimnaleviph datough hetise Fric ofFi@n3®f t he receptacle of Fig.

5a; Fig. 5c is a plan view of the recepta - F ' a6t With

an A-type USBEstaiSdaAPIiGYIeH %f"a ‘fae’isﬁjrl%&glgc a{tégg%sﬁgt\?v thr gg‘gﬁﬁ}gﬁlﬁgé D-D

of Fig..2§mcE :V\gtél a'i@uhﬁ aRernfe lehModdiment etRiprésest ineasiohacl e and plug of Fig.
eda;

5¢ fully coup I'g. 6ais an isonetric view of a reversible receptacle
(Wi t hout i t sFigc4inispanan vigwaifitheplug opBi 4% that is constructed and operable

' accor dancﬁigy\ﬁég aasecfzt%c{nsa{ vi%wﬂo%%ﬁ?mg@é%kmglbf)f the present invention;
15 Fig. 4d is a sectional view through line D-D of Fig. 4c;

Fig. 4e is an exploded view of the plug of Fig. 4a;

Fig. 4f is a plan view of the plug of Fig. 4a inserted into an A-type USB standard re-
ceptacle;

Fig. 4g 1s a sectional view through line G-G of Fig. 4f;

20 Fig. 5a is an isometric view of a reversible receptacle that is constructed and operable
in accordance with a preferred embodiment of the present invention;

Fig. 5b is an exploded isometric view of the receptacle of Fig. 5a;

Fig. 5¢ is a plan view of the receptacle of Fig. 5a making contact with an A-type USB
standard plug;

25 Fig. 5d is a sectional view through line D-D of Fig. 5¢;

Fig. 5e is a sectional view of the receptacle and plug of Fig. 5c¢ fully coupled;

Fig. 6a is an isometric view of a reversible receptacle (without its accompanying cir-
cuit board) that is constructed and operable in accordance with a first alternate embodiment of
the present invention;

30 Fig. 6b is plan view of the receptacle of Fig. 6a (with its accompanying circuit board);

Fig; 6¢ is an exploded isometric view of the receptacle of Fig. 6¢;

Fig. 6d is a sectional of the receptacle of Fig. 6b through line D-D making contact with

an A-type USB standard plug;
Fig. 6e is a sectional view of the plug and receptacle of Fig. 6d, fully coupled;



Fig. 6b is plan view of the receptacle of Fig. 6a (wth its acconpanyi ng
circuit board); Fig. 6¢c is an exploded isonetric view of the receptacle of
Fig. 6c; WoQoosd33ss a sectional of the receptacle of Fi gcT@bekomagh |ine
D-D making contact with an A-type USB standard plug; Fig. 6e is a sectional
view of the plug and receptacle of Fi g 6d, fully coupled;Fig. 6f is a
sectional view of a reversible recept Ble that is constructed and o erabl e
i n accor dangg, Wrtidla SeiBEANGebf 8 roRESbIe hpiattrthatds comtruptedsed opeablerini on;
Fig. 6g is an expl oded isonetric_view of ti?he recegt %?I e of Fig. 6f; Fig. 6h
i s a reacorimmawtitt xsegprdalismate ewhadiarcat phing FSAL BYSPUAR receptacl e of Fig.
6f; Fig. 61 1s a.front i et I i i@lgrangenment of Fig. 6h;
Fig. 7ais fﬁg'i@o‘ﬁﬁ? Ff@oéﬁmﬁ%ﬁé&gﬁ%@%%%Lgp{rag%gg?é%l% that is_constructed
and oper abl g3} 5136 6 QHaneetilé vieweoftatbnghesirtangeraens of hsogrenianle of Fighel pr esent
invention;, Fig. 7b is a plan view of the recggt acl%\ ﬁlg Fglg 7a; Fig. 7c is
a séctional Kigevis nfronighometiie viewobihe fqngue agangemett 94 1% sectional vi ew
of the recept.acle of .Fi d..7¢: ' kYRR i$Shhstuaedand opérable Fi g.
8a is an isgztr}%f)railé%ilg)vr\llg%t?ggwﬁg%geiq,ﬁ%eﬁl?g%g%tté%clp that is constrgct ed and
oper abl;g akébradee Fimnchirdialtrnatefembodimerit oé theareseahipsetig®t of the present

invention; Fig. 8b is an exploded isonmetric,view of the receptacle of Fig.
8a; Fig. 8c Kig %hiSéMbﬂéﬂq%&ﬁFéf?H‘%??‘?/?éébgo %the 1 ower block of the

receptacl e of. Fj i Eh Oy j iRé @rC vt Bk gb; the receptacle of Fig. 8a
maki ng cont 31{‘:1%. %&Pﬁ%gﬁ‘oi??'yﬁgqﬁggﬂ‘g%gard p}lgu,g; Fig. 8e iﬁ a%ectiggﬁl

vi @@ t hr oughFipj Tieiska Eectibndli Gewsd; theresep@eleiof TigsKcequplesl Wi & H1YR%
receptacle and plug of Fig. 8d, fully coupled; and Fig. 8g is an isonetric
Vi ew ofStmdérdr@P}&pt acle of Fig. 8f (having its shield renoved for clarity)

uhen fully cAypked o ibdinidie vitwief Qteverdble Biceptabis thily chstrugterd emd operablsr
a_

clarity; Figs: are generic schematic representations of a reversible
devi ce inhtordsnceoritlss fancthedterate emendiment of thefreFHHYER Mt h a preferred

embodi ment of. the. present. Lnvention. Fi ' gemergs schematic
representati 'g'?lsa?ﬁeéﬁ&dﬁét}f@g’e %@ﬁwiolrf\g%ea%g‘%rpg%%% a gevér si bl e receptacle
thats i S CONSEUGE RbnicipRASEIsdRRER Wbwlof thedbetebloekloftib oetieptante cSiFig.1#d; cur

mventf on' | SFig, dir bk nisEEshe pRFEI BrodOBATBENPE RO oL RO P USB
operati gtgndard plug;
Fig. 8e is a sectional view through line E-E of Fig. 8d;
Fig. 8f is a sectional view of the receptacle and plug of Fig. 8d, fully coupled; and
20 Fig. 8g is an isometric view of the receptacle of Fig. 8f (having its shield removed for
clarity) when fully coupled with the plug of Fig. 8f, the plug being removed for clarity;
Figs. 9a-9h are generic schematic representations of a reversible device that is con-
structed and operable in accordance with a preferred embodiment of the present invention;

Fig 10 is a generic schematic representation of an appliance which incorporates a re-

25  versible receptacle that is constructed in accordance with a preferred embodiment of the cur-

rent invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention is a reversible USB connector construction and method of op-

30  eration thereof.
The principles and operation of a reversible USB connector according to the present

invention may be better understood with reference to the drawings and the accompanying de-

scription.



t hereof. The principles and operation of a reversible USB connector
according to the present invention may be better understood wth reference
to the drwoin@w1333d t he acconpanyi ng de scription. By wapcCofiLzoos/omdaect i on,
the present invention teaches a reversible USB connector for connection
with a standard A-type USB connector._ The reversible connector is
configured for engagenent with the st Ahdard connect or I nt erchangeably in
each of twopgrgnbateasctiohhtR fréent ewentsrbicectes armeversiblecdhB rraneediptt 197 t he
standard connector in a first orientation, the connector cagcajtﬁe ed for

di sconnewteetion with aoftandeed AdHPRESEr@nReFoh dhe KVATEC CAPHTER LY R ees and

the con geehRhlwiflhd DEkIPLANB0! fictldiQuinaVdaH of wé Craiksr Thay the

ot her w*B&E5H U € Teversibl e connecto ~term"connector" is defined
her ei N r&Rrditle lcbgiechntchn platgwithrit stedent eminestor iare fiest girntation, e£Q8BFHOrS

connector is defined herein as a connector i.ch conf dar ds
wi t hourcamhy dissanmecteds P of He GORBRAOTS cap i’@é?@‘?%ﬁ thO ﬁé@é%ﬁ%ﬁ%%@a@ vel |
defined in t CEI% AL d,.ar &ﬁ&rﬁl}%{r@ #Sdchifidube ot pihesrisa hdjGerthakevBesble

| mpl en@RTRP“Fortm FUSET s invention further teaches a rev%si bl e
USB devbmctofhThe hmmseohisRrd éviefted) heraafto indudechath plugs apd sessataciiyABevi ce

that i d th | fd d_t : j i ch
S A S I i R

reversigpl i ' é}gﬁm i RbSRIRE it rBVaEibie0 Thésectandarda areewell defhed iUSB
pl ug sﬁ%ﬁﬁ?rﬁgt%@ﬁ}gu ereé:lg%ﬂﬁ)ol dth bo ' '

t he body of the reversjble d
engage the attidnd are sthadeidized bisherduisgsaldiesial Bus fmplemepers W@;ﬁ@r iﬁ’é

phr ase tvssgon SR eghes SR IH S RarI R THY Plid DR Bl enae hetbl
progr a'{H%chﬁcgle A& SBach l'tfrd')?bjmﬁ@dtdi lesriviseracafifured tto perfom aviviation; andl udes
a body attached™to or integra

r ever sivtieh biSBidep plbiody etieched t@ Li%h{ﬁéjgét%]ngg@%g ﬁﬁugﬁsbgﬁgﬁéngég fespgpe USB
on onodevoehf héiirbsepb HleiioR it il BlersE LN PR L e e e o
10 301 RRY U B0 ReveliEflrevityand b it hhspran i Spresrpnlats ceOr e
conceptarientations rFipelio rihe inveRtion Sydhariteirhes %ﬁerﬁ‘gfeabsbg?pp[lﬁé&é ﬁl‘zh%?i?r%sr?? s
over si TSP EpRiinefof e i3y ShALEP ans AGviet FRATIL phobtanined mﬁ?éhfﬁgoea

a

st andar ghn&enraab Yerfore adhhaivneandrwinthi ghcludes @ bodarattaeheddo i dategially £o

hol | i fixed set of f lec. tr] tact.s. di f
<1 de. ofwithe 4o rerspiscis Mo reieri R (VS aBVaEERs O 8 MR Re LRRaTq o Sacee

ing shie | Sposed
on Jyr eg. si f 0 tfs%etl iR thd D6er BN B kRnE&aANESB devioé anden-
prthsd;ntVeir?‘}\bll(eéﬁﬁ%|§onra'1é ﬁagréudgééslé@ first set of four electrjcal contact regions

and a sgpencviktheatvérsible SR ctaeptale of the appliance in either of two orientations.

Before turning to the specific implementations of the invention illustrated in the draw-

ings, it will be helpful to present a conceptual description of the invention common to all of
the embodiments described below. Thus, in general terms, the present invention provides a
25  reversible connector (plug or receptacle) for coupling with a USB A-type standard connector
(receptacle or plug), the standard connector having a hollow section, a fixed set of four elec-
trical contacts disposed on one side of the hollow section and an electrically conducting shield
disposed on three sides of the hollow section. The reversible connector of the present inven-
tion includes a first set of four electrical contact regions and a second set of four electrical
30 contact regions. The first and second sets of electrical contact regions are configured such
that, in a first coupling orientation of the reversible connector with the standard connector, the
ﬁrét set of electrical contact regions is mechanically connected with the set of electrical con-
tacts of the standard connector and the second set is mechanically disconnected from the set of

clectrical contacts of the standard connector. The sets of contacts are further configured such



contact regions. The first and second sets of electrical contact regions
are configured such that, in a first coupling orientation of the reversible
connect orwoi2oév/dt1Bs3st andard connector, the first set of pelracios/emiz42cont act
regions is nmechanically connected with the set of electrical con tacts of

t he standard connector and the secondlzet I s mechanically di sconnected from
the set of electrical contacts of the'Standard connector. The sets of

cont ac it ahear Alfsiigive Gedndgsoupting udbmthten of theateversibés prRDCGET gatbathe SEapl i ng
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25  embodiments described.

Ten embodiments of a reversible connector are described below. The first five em-
bodiments, described with reference to Figs. 1a to 4g, describe a reversible plug for connec-
tion to an A-type USB standard receptacle. The final five embodiments, described with refer-
ence 0 Figs. 5a to 8g, describe a reversible receptacle for connection to an A-type USB stan-

30  dard plug. The overall resulting functionality of a reversible USB device, generic to the plug
embodiments of Figs. 1a-4g, is described with reference to Figs. 9a-9h. Finally, an appliance

containing a USB reversible receptacle, generic to the receptacle embodiments of Figs. 5a-8g,

is described with reference to Fig. 10.
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termin per as been adopted for clarity of
present ggjkon in order to explain the present invention with reference to

Sleeve 14 is an electrically conducting shield configured to mate with the standard
shielding configuration of a USB receptacle, and thus has four generally rectangular sides.
Tongue arrangement 16 is initially centrally disposed in sleeve 14. Tongue arrangement 16

25  includes a central insulating layer 20. Central insulating Jayer 20 has an upper major side 22
and a lower major side 24. It should be noted that, as reversible plug 10 is reversible, upper
major side 22 may become the lower major side and lower major side 24 may become the up-
per major side. Nevertheless, the non-limiting terminology of “upper” and “lower” has been
adopted for clarity of presentation in order to explain the present invention with reference to

30  the drawings. Upper major side 22 has four grooves 26 therein. Similarly, lower major side 24
has four grooves (not shown) therein. Reversible plug 10 includes an upper set of electrical
contact regions 28 recessed in grooves26 of upper major side 22. Similarly, reversible
plug 10 includes a lower set of electrical contact regions 30 recessed in the grooves of lower

major side 24. Electrical contact regions 28 are electrically isolated from electrical contact re-
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sides so that hollow section 48 and insulating block 54 are surrounded by shield 52. There is a

gap between insulating block 54 and shield 52 so that sleeve 14 of reversible plug 10 is in-

serted between this gap when reversible plug 10 is coupled with A-type USB standard recep-

25  tacle 34. Insulating block 54 has a curved upper edge 56 at the entrance to A-type USB stan-
dard receptacle 34.

Centering mechanism 18 includes two elongated side panels 36. Each panel 36 has, at

one end, a V-shaped notch 38 cut therein. The other end of each panel 36 is connected to a

connecting member 40. Panels 36 are connected to connecting member 40, such that pan-

30 els 36 are parallel to each other and the space between panels 36 accommodates tongue ar-

rangement 16. Centering mechanism 18 is typically formed as a unitary molded plastic ele-

ment. Tongue arrangement 16 has a tip 42. Tip 42 includes a protrusion 44 disposed on either

side of tip 42 for engaging with V-shaped notches 38 of centering mechanism 18. Centering

mechanism 18 is retractable and is normally biased by an extension spring 46 to a forward
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A-type USB standard receptacle 34, tongue arrangenent 16 _is noved do

down.
Wien r dherabpi patapragh dgseribes wineycounking peentatien 9f sgversible indug 1Q oyithadetyPegi ons

28, 0f r Lor sid of tongue arrangenent 16 nake nechani cal contact
WI%(E e?&@f?tﬂr%(?ﬁe(g?ﬁt%@?gz'% of A-type USB standard receptacle 34. The term

“only A second coupling orientation is described below. In order to describe this coupling

orientation, it is more convenient to consider a rotation of A-type USB standard receptacle 34
by 180 degrees so that insulating block 54 is above hollow section 48 rather than rotating re-
versible plug 10. As reversible plug 10 is inserted into A-type USB standard receptacle 34,
25  tongue arrangement 16 is moved down. When reversible plug 10 is fully inserted, only elec-
trical contact regions 28 of upper major side 22 of tongue arrangement 16 make mechanical
contact with electrical contacts 50 of A-type USB standard receptacle 34. The term “only
electrical contact regions 28” is defined herein to exclude electrical contact regions 30. Simi-
larly, in this second coupling orientation, electrical contact regions 30 of lower major side 24
30 are electrically isolated from sleeve 14. This implementation shows eight output connectors
which may be connected directly to a suitably adapted printed circuit board, as will be clear to
one ordinarily skilled in the art.. As mentioned earlier, this connectivity solution is inter-
changeable with the alternative solutions of electronic switching and cross-over connection

which will be described below.
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Fig. 2d, which is a sectional view of reversible plug 58 Fig. 2a making
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contacts are connected at their tips via an insulated cap 68.
Reference is now made to Fig. 2d, which is a sectional view of reversible plug 58 of
25  Fig. 2a making contact with A-type USB standard receptacle 34. Insulated cap 68 has a
pointed end so that tongue arrangement 66 is pushed up or down (depending on the coupling
orientation of reversible plug 58 and A-type USB standard receptacle 34) when inserted into
A-type USB standard receptacle 34 via curved upper edge 56 of insulating block 54 of A-type
USB standard receptacle 34. In the example of Fig. 2d, tongue arrangement 66 will be pushed
30  up when inserted into hollow section 48 of A-type USB standard receptacle 34.
Reference is now made to Fig. 2e, which is a sectional view of reversible plug 58 and
A-type USB standard receptacle 34, fully coupled. Insulated cap 68 is configured for prevent-
ing electrical contact between leaf spring electrical contact arrangement 64 and sleeve 72 in

both coupling orientations of reversible plug 58 with A-type USB standard receptacle 34. Ad-



orientation of reversible plug 58 and A-type USB standard receptacl e 34)
when inserted into A-type USB standard receptacle 34 via curved upper edge
56 of inswbaveeng3szsBock 54 of A-type USB standard recept aciraLBds/odomdz he
exanple of Fig. 2d, tongue arrangenent 66 will be pushed up when inserted
into holl ow section 48 of A-type USB si{zndard receptacle 34. Reference is
now made to Fig. 2e, which is a sectiohal view of reversible plug 58 and
A-type UiEBnaliygridaiaied eaees and éeaB4prifigiklegtrivalipbreatt drmagpgdradre 64 cap coBfigiged
configure or. prevent.  ing electrical contact between |leaf spring . .
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i tching.arrangement 70 i,s de scri.bed bel ow. Reference.i s .nowade to Fig.
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data pins. Electronic switching arrangenent 70 includes a power detection

ci rcui tscebed belpower i nversi on arrangenent 63 and a data inversion

arrangement I§e5fere93§ isor];ovt/ rr]n%tdg ?(\)A%{g. Q'g,n which is a schematic view of electronic switching

arrangement 70 for use with plug 58 of Fig. 2a. Reversible plug 58 has two power pins and
two data pins. Electronic switching arrangement 70 includes a power detection circuit 61, a
25  power inversion arrangement 63 and a data inversion arrangement 65. One of the power pin
outputs of reversible plug 58 is inputted into power detection circuit 61. Power detection cir-
cuits 61 can be electrically connected to either output pin of reversible plug 58. The output of
power detection circuit 61 is fed into data inversion arrangement 65. Additionally, the output
of the data pins of reversible plug 58 is fed into data inversion arrangement 65. Data inversion
30  arrangement 65 is configured for routing the output of the data pins in accordance with the
output of power detection circuit 61, thereby inverting the output if necessary. Data inversion
arrangement 65 is typically an analog switch, compliant with USB 2.0, for example, but not
limited to ADG 3257. Power inversion arrangement 63 inverts the power output if necessary.

Power inversion arrangement 63 is typically a Darlington Bridge diode circuit.



outputs of reversible plug 58 is inputted into power detection circuit 61.
Power detection cir cuits 61 can be electrically connected to either output
pi n of rewerseduissspl ug 58. The out put of power detecti omrcrimLrosboodd i s fed
into data inversion arrangenent 65. Additionally, the output of the data
pins of reversible plug 58 is fed into_data inversion arrangenent 65. Data
I nversion arrangenent 65 is configuredlgor routing the output of the data
pi ns in accoRdARERes hbwihgdeott Figt. X topDWWeRig OBt BCA k&vfioghlr dewvtofGlreveRileby
invertinglthe output if necessary. Data inversion arrangenent 65 is
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258. Thﬁngement 262 for electrically connecting electrically corresponding contact regions of set of

electrical contact regions 246 and set of electrical contact regions 248 to terminals 258. The
25  term “electrically corresponding contact region™ is defined herein as contact regions of re-
versible plug 240 which make electrical contact with the same electrical contact of A-type
USB standard receptacle 242. Therefore, in whichever coupling orientation reversible
plug 240 is inserted into A-type USB standard receptacle 242, the same terminals of A-type
USB standard receptacle 242 are in electrical contact with the same terminals 258 of printed
30  circuit board interface connector arrangement 256. Therefore, electronic switching arrange-
ment 70 is not needed in this embodiment. It should be noted that the arrangement of termi-
nals 258 differs from the standard USB pin arrangement for connection to a printed circuit
board. The arrangement shown in Figs. 2h to 2m has been chosen in order to simplify the fig-

ures. However, it will be appreciated by those ordinarily skilled in the art that terminals 258



term"electrically correspondi ng contact region” is defined herein as
contact regions of re versible plug 240 which nmake el ectrical contact with
t he sanme wbeoiad1ssB contact of A-type USB standard receptaalmoRdidr42
Therefore, in whichever coupling orientation reversible plug 240 is
inserted into A-type USB standard receiaéacl e 242, the sane termnals of
A-type USB standard receptacle 242 arelfn electrical contact wth the sane

t er m naksn BB&rmhgdl Imhadrdinte wiith haamdaidnUSBf pigearemiga@ehioforajohadgidienta 256.
Therefore, electroni¢c switching arrange nent 70 is not needed in this
enbodi néfbtef cirgfibbeaidbe noted that the arrangement of term nals 258
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electrigal contacts 80 is recessed.. Lower [or surface 78 ingludes fqur
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central insulting layer 75. Reversible plug 74 also includes two
proj ecti ons Bévatsiblegduegi7bimclndpsa pragasionSdrdispmeed 76 eitired sidewd icentrdl ansudting ace
8. Pr Oiaﬁgrt‘;sc.) rffevgr{lsiible8 glu%rﬁ acl‘l(s:)onfirilc:%J e(SEQWfo O})rroﬁgt%n%r%ncﬂsﬁo%g I;)];lalfp%er major sur-
face 76 and lower major surface 78. Projections 84, 86 are configured for centering interface
element 73 within hollow section 48 of A-type USB standard receptacle 34 as well as reduc-
25  ing lateral movement of interface element 73 within hollow section 48 of A-type USB stan-
dard receptacle 34. Projections 84, 86 are typically flexible projections which are formed inte-
grally with central insulting layer 75. Projections 86 additionally prevent electrical contacts 80
and electrical contacts 82 from making electrical contact with shield 52 of A-type USB stan-
dard receptacle 34, as will be explained below with reference to Fig. 3f.
30 Reference is now Fig. 3e and 3f. Fig. 3e is a plan view of reversible plug 74 of Fig. 3a
inserted into A-type USB standard receptacle 34. Fig. 3f is a sectional view through the line
F-F of Fig. 3e. In the example of Figs. 3e and 3f, reversible plug 74 is inserted into A-type
USB standard receptacle 34 in a first coupling orientation. In this coupling orientation, electri-

cal contacts 80 of upper major surface 76 are in electrical contact with electrical contacts 50 of



el ement 73 wthin hollow section 48 of A-type USB standard receptacle 34 as
wel |l as reducing lateral novenent of interface elenent 73 within holl ow
secti on 4A80abochiBispe USB stan dard receptacl e 34. Proj eetciranmo8dyo7®6 are
typically flexible projections which are fornmed inte grally with central
insulting layer 75. Projections 86 addi({\i onal 'y prevent electrical contacts
80 and el ectrical contacts 82 from mak# g electrical contact with shield 52
of A-typetypSBSH aﬁndiad tbceaclpBaCcPre;] eﬁﬁonm Iwbi;ént blecetcal ainnetk smmm inla-
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vi ew of J Sy '& eormnagnwe lesyirigal gontget Wﬁ%ékute@oﬁ% B-txp ;Jé% axd gasanie
recept agje 434 Fig. 3f is a sectional view through the line F-F of Fig. 3e.
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whi ch coupl es w A-type USB standard receptacle
sleeve 92 and one at the end of sleeve 92 which couples with A-type USB standard recepta-

cle 34. The open end of sleeve 92 which couples with A-type USB standard receptacle 34 is
defined as coupling open end 96. The operative position is where blocks 94 are level with
coupling open end 96 of sleeve 92. The retracted position is where blocks 94 are pushed into
25  sleeve 92 as far as they will move due to the constraints of reversible plug 90. Blocks 94 in-
clude an upper block 98 and a lower block 100. A set of four electrical contacts 102 is re-
cessed into four grooves in the lower surface 104 of upper block 98. Similarly, a set of four
electrical contacts 106 is recessed into four grooves in the upper surface 108 of lower
block 100. Therefore, electrical contacts 102 face electrical contacts 106 when both upper
30  block 98 and lower block 100 are in the operative position. Each block 94 includes four chan-
nels 132 therein. Electrical contacts 102 and electrical contacts 106 continue from lower sur-
face 104 and upper surface 108, respectively, through channels 132 to the other side of upper
block 98 and lower block 100, respectively. Therefore, there are external contact regions 138

of electrical contacts 102 and electrical contacts 106 on the upper surface 134 of upper



defined as coupling open end 96. The operative position is where bl ocks 94
are level with coupling open end 96 of sleeve 92. The retracted position is
wher e bl owb=08#13358¢ pushed into sl eeve 92 as far as thepcwiiLioosromes2due to
the constraints of reversible plug 90. Blocks 94 in clude an upper bl ock 98
and a | ower block 100. A set of four electrical contacts 102 is re cessed
into four grooves in the | ower surfacezio4 of upper block 98. Simlarly, a
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upper block 98 is i'n the op erative positi est seen In
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el ectrical contacts 106 whe ower block 100 is in the operative position.
The mi déice ofesdcyn 98 thas laereaiopeulars opdnitige] 4hthetadnvse thaireléctiieal sérmihaled26 ead has
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tacts 106, when upper block 98 and lower block 100 are in the operative position, respec-
tively.

25 Blocks 94 include a restoring arrangement 110 configured for restoring blocks 94 to
the operative position. Restoring arrangement 110 typically includes two helical springs, one
spring for each block 94. Each spring is disposed between its respective block 94 and central
rectangular plate 122 of rear housing 116. Each block 94 has a width and a thickness. The
thickness is defined as the minimum outside dimension of the surface éxposed at coupling

30  open end 96 of sleeve 92. It is desirable to use helical springs having an outer diameter greater
than the thickness of each block 94. This is because narrower springs are not robust enough
and are not readily available. Therefore, blocks 94 have cut out portions 112 and overlapping
portions 114 at their rear. Cut out portions 112 of one block 94 are configured to accommo-

date ovetlapping portions 114 of the other block 94, and vice-versa (best seen in Figs. 4c-e).



electrical termnals 130 nake electrical contact with electrical contacts
102 and electrical con tacts 106, when upper block 98 and | ower bl ock 100
are in thwoepavmEBsisse position, respec tively. Bl ocks 94pcmairdsom742est ori ng
arrangenment 110 configured for restoring blocks 94 to the operative
position. Restoring arrangenent 110 ty f}ncal ly includes two helical springs,
one spring for each block 94. Each spréng is disposed between its
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When either of blocks 98, 100 are pushed back from the operatlve posi tion
t o t he trasted position electncal contacts 102 and electrical contacts 106 are electrically 1solated

from electrical terminals 126 and electrical terminals 130, respectively.
Referring now to figs. 9a-9h, schematic block diagrams depicting a reversible device
that is constructed and operable in accordance with a preferred embodiment of the present in-
25  vention. It should be noted that the term USB device is defined herein as an apparatus contain-
ing a USB plug, where as a USB appliance is defined herein as an apparatus containing a USB
receptacle. Reversible USB device 306 includes a functional unit 308. Functional unit 308 is
configured to perform at least one function, a non-limiting example of which is the storing of
data packages on reversible USB device 306. Reversible USB device 306 further includes a
30 reversible USB plug 304 which is connected to functional unit 308 and is used for intercon-
necting functional unit 308 with appliance 302. Reversible plug 304 conforms with any of the
above mentioned embodiments or one of their possible derivatives. Reversible device 306 also
consists of a body 309, serving as a physical encasement and housing for functional unit 308.

Body 309 is constructed so it may be gripped by the user, being the physical element that is



tracted position electrical contacts 102 and el ectrical contacts 106 are
electrically isolated fromelectrical termnals 126 and el ectri cal

t er m nal swo20ge/especti vely. Referring now to figs. 9a- eor/1smogomrzix bl ock
di agranms depicting a reversible device that is constructed and operable in
accordance with a preferred enbodi nent _of the present invention. It should
be noted that the term USB device is d&¥ined herein as an apparatus contain
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fig. 9e, reversi SB devyi ce, 306 is,aligned with stapdard USB receptacl e

310 1 n P BV SR AR Rt haREA g ot PRsAGT 1 th RuR widhas focte
tacle 312. It should be noted that receptacle 312 is exemplary and may be any port, display or
general feature that is obstructed by the physical structure of reversible USB device 306. The

25  coupling orientation of reversible USB device 306 is changed by extracting device 306 from
the standard receptacle 300 (Fig. 9f) and turning it over (fig. 9¢) in the same manner as has
been described in fig. 9b. Fig. 9h shows reversible USB device 306 coupled with standard
USB receptacle 310 in a second coupling orientation, receptacle 312 being unobstructed, thus
allowing the coupling of another USB device with it (not shown).

30 The next four embodiments relate to embodiments of a reversible receptacle for cou-
pling with an A-type USB standard plug.

Reference is now made to Figs. 5a and 5b. Fig. 5a is an isometric view of a reversible
receptacle (socket) 146 that is constructed and operable in accordance with a preferred em-

bodiment of the present invention. Fig. 5b is an exploded isometric view of reversible recep-



of reversible USB device 306 obstructs the holl ow opening of standard USB
receptacle 312 due to the proximty of neighboring standard receptacles 310
and 312. wbusoe/massssher devi ce enpl oying a USB pl ug (not pslmanzps/iomy4not be
inserted into and coupled wth standard recep tacle 312. It should be noted
that receptacle 312 is exenplary and may be any port, display or general
feature that is obstructed by the phygfical structure of reversible USB
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I sonetric view of reversible receptacle 146 of Fig. 5a. Reversible
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gr oove%lele{% QQF%PSQ' RR&ineStdifact 3 tPhn 9@8&)@ @SB REMBAU plEg 168 Fig 1R isod dec-

anot her s ectric contacts di sposed in grooves on a | ower side
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Fi gs. and 5 5c is a plan view of reversible receta cle 146 of

Fig. 5a bmfleled@dgc ﬂﬂ&&@wwdtthe aentee @@/ﬁéﬁldﬂx@z sAam@@mblmre@epia@ 146 i5. insgatefs g

t | h f Fi 168
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thereon I's disposed on a fourth side of hollow 170. Block 174 has a bevel ed
edge 17gardoward the center of shiel d 172. As reversible recept acle 146 is

B R A e T e T
pushes JOMMBIgPBALGHOOISBEtadd@d Plug 168 of Fig. 5S¢ fully coupled. By way of introduction,
electrical contacts 50 of A-type USB standard receptacle 34 have projecting portions 51 which
make electrical contact with the flat contacts of the plug inserted into hollow section 48 of A-
type USB standard receptacle 34. If the contacts of A-type USB standard receptacle 34 did not
25  have projections, contact would not be made between electrical contacts 50 of A-type USB
standard receptacle 34 and the flat contacts of a USB plug. Therefore, electrical contacts 154
and electrical contacts 166 of reversible receptacle 146 need to have projecting portions so
that electrical contacts 154 and electrical contacts 166 make contact with the flat contacts of
an A-type USB standard plug. However, if both electrical contacts 154 and electrical con-
30 tacts 166 had projecting portions, the projecting portions would interfere with coupling of re-
versible receptacle 146 and A-type USB standard plug 168 since the metal sleeve surface of
the standard plug facing its contacts does not have recesses to accommodate such projections.
Additionally, inserting A-type USB standard plug 168 in a first orientation would result in the
projecting portions of electrical contacts 154 making contact with shield 172 of A-type USB



ward. Reference is now nmade to Fig. 5e, which is a sectional view of
reversible recepta cle 146 and A-type USB standard plug 168 of Fig. 5c

ful ly couwwbedos/Byssaay of introduction, electrical contaetsibhosboosszt ype USB
standard receptacle 34 have projecting portions 51 which nmake el ectri cal
contact with the flat contacts of the %ug inserted into holl ow section 48
of Atype USB standard receptacle 34. 14°the contacts of A-type USB standard
r ecept asthedasd pligll 68 tnd éhegetyr shogcditonitihg teniletticaMaohteadfl fecwibite rdeptaeen
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el ec cont act | ectrical cont 6 d, projecting
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contacts of reversible recepta cle 46, a sinmilar situation occurs when
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as wll be descrl bed bel ow. Reversible receptacle 146 includes_a_contact
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Cont act ng arrangenent 0"i's cont I gur ecting el'éctrical con
t acts lﬁGesamyetbmmmhgualaang dnge diEh tind Thkrefoce tleatticall amitactcE4 arerdlenttis 166

make nmec ont c h. the e tric contacts 176 of A-type USB
st andar $fl I1 @S%’ elfi féétVP%bgﬁ ﬁ%@l tongue arrangenent” is
def i ned her eiofinfi 0K id1bobite oGl ffip drfeilatin r(h@tcgh%vﬁtw ERIbIE RLdrRcle 146

i nsul ati ng Iayer 2. The p ra contact raising”’is used herern to refer
to a | carclalA-fyge c'ﬂE‘B estariderd gllugtGs, oclectoca wentatts 154 sarei gefactedi divay &om

CPIL2Ct S 90 L IRl 12 811, SRPRLDg, S Lage, MR Bl EhLL L, LR ke
i N atifeg doavRis m%ﬁé’@Sst&{nﬁa@' 1164 168 8t GBI 26h A 166 35,18l 1BEdsEdd
cally isolated fromshield 172 of A-type USB standard plug 168. Simlarly,
in a secodon censrg insutptiogilayier 452 amd thewsfors lsleniricabéontasicl6hi 4t electicaldy solated1 46
from shield 172 of A-type USB standard plug 168.
Contact raising arrangement 180 is formed as part of electrical contacts 166 and elec-
trical contacts 154 as follows. Each electrical contact 154, 166 has a doubled over portion to-
25  wards its middle to form a loop 182. Each loop 182 is covered by an insulating cap 183.
Loop 182 is pushed by block 174 just before reversible receptacle 146 is fully coupled with
A-type USB standard plug 168. Pushing loop 182 deflects the associated contact way from
tongue arrangement 150. For example, in the first coupling orientation, loops 182 of electrical
contacts 166 are pushed by block 174 thereby deflecting electrical contacts 166 away from
30  tongue arrangement 150. However, loops 182 of electrical contacts 154 are not moved and
therefore electrical contacts 154 remain recessed in tongue arrangement 150.
Reference is now made to Figs. 6a-6¢. Fig. 6a is an isometric view of a reversible re-
ceptacle 184 (without its accompanying circuit board) that is constructed and operable in ac-

cordance with a first alternate embodiment of the present invention. Fig. 6b is plan view of



and A-type USB standard plug 168, electrical contacts 154 are defl ected
away fromtongue arrangenent 150, so that electrical contacts 154 nmakes
mechani cavocoowim@sisswi t h el ectrical contacts 176 of A-typetuwSBost@ndard pl ug
168. Electrical contacts 166 remain recessed bel ow central insulating |ayer
152 and therefore electrical contacts 6 are electrically isolated from
shield 172 of A-type USB standard pl ug% 68. Contact raising arrangenent 180
is for nmibeaﬂal@wchp‘aﬂealsmifrﬁlg Aa (it aAshscohfnging adiceit HoatdcH86).cBigt 6¢ issarl 54
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contacts 154 are not  npved and therefore electrical contacts 154 renmmin
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vi ew of reversi ble receptacle 184 of Fi 6a (Wwth its acconmpanyin CI rcuit
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185 with is substantlally the sane_as sl eeve 148 of reversible rece tacl e
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of contact r set "of contact regions er set
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cont act er set of contact regions 190 and | ower set of contact re
gi ons M@m@@db&ﬂdre&remcettoﬁm@s the m ddl e of each contact to forma

plurality of ,lo 198 n m ton arrangenment 188. 98 of
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plug. L}S)ecr)Ponns %ﬁé same function as electronic switching arrangement 70 of reversible plug 58 of
Fig. 2f.
Reference is now made to Fig. 6d, which is a sectional of reversible receptacle 184 of
25  Fig. 6b through line D-D making contact with A-type USB standard plug 168. As A-type USB
standard plug 168 is inserted into reversible receptacle 184, tongue arrangement 188 is pushed
up by beveled edge 178 of block 174 of A-type USB standard plug 168. Tongue arrange-
ment 188 is pushed up so much that tongue arrangement 188 touches shield 172 of A-type
USB standard plug 168. Therefore, insulated cap 196 is configured for preventing electrical
30  contact between leaf spring electrical contact arrangement 194 and shield 172 of A-type USB
standard plug 168 as tongue arrangement 188 couples with hollow 170 of A-type USB stan-
dard plug 168. In other words, insulated cap 196 and leaf spring electrical contact arrange-
ment 194 are configured so that when a central plane of tongue arrangement 188 makes an

acute angle with shield 172, the first part of tongue arrangement 188 to make contact with



I nsul ating cover 200 and insul ati ng cover 202 form a tongue actuator 208
which is described in nore detail with reference to Fig. 6e. A set of four
el ectri cavotesaniBsBs 204 i s di sposed on acconpanyi ng ci PCWIL2008600d42186.
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el ectrical contact arrange nent 194 and an el ectronic sw tching arrangenent
206. El ectronic swi tching arrangenent <206 perforns the sanme function as
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ar r angepBilited 38 1RKaH RAf @ﬁmg%l@ﬂ@dae cMthdl asfahgdrient 194 atd\eonffighteld sndli thagf
tongue arrangenent 188 to make contact withshield 172 is insulated cap 196.
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further, into hollow 170 of reversiple receptacle 184, bl ock 4 of A-type
USB st dAddrcap 4P glogs Botpishent gt §RsmgUdeciide eFPB?aCtZB@?ngFB}‘?ﬁE@‘éngE’a 2808,
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arrangenent 188 to ‘make contact with el ectrical contacts 176 is |eaf spring
el ect r iedertricabnortadts A76 whoe ngue 204angeTient E8Sisqpointad batkadewn. depfl y98120des not
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contact between |eaf spring i . i .
tact arrangement 194 makes contact with electrical contacts 176, but leaf spring electrical con-

tact arrangement 194 does not make contact with shield 172.
Reference is now made to Figs. 6f to 6i. Fig. 6f is a sectional view of a reversible re-
ceptacle 264 that is constructed and operable in accordance with a second alternate embodi-
25 ment of the present invention. Fig. 6g is an exploded isometric view of reversible recepta-
cle 264 of Fig. 6f. Fig. 6h is a rear isometric view of a tongue arrangement 266 of reversible
receptacle 264 of Fig. 6f. Fig. 6i is a front isometric view of tongue arrangement 266 of Fig.
6h. Reversible receptacle 264 is substantially the same as reversible receptacle 184 of Figs. 6a
to 6e except for the differences described below and shown in Figs. 6f to 6i. Tongue arrange-
30  ment 266 has an insulating layer 270 disposed between a set of electrical contact regions 272
and a set of electrical contact regions 274. Set of electrical contact regions 272 and set of elec-
trical contact regions 274 are formed as a leaf spring electrical contact arrangement 276. Set
of electrical contact regions 272 and set of electrical contact regions 274 are not electrically

connected at a tip 278 of tongue arrangement 266. As with reversible receptacle 184, the pri-



el ectrical contact arrangenent 194 when tongue arrangenent 188 is pointing
up toward shield 172; and (b) allow contact between |eaf spring electrical
contact awvoangresss 194 and el ectrical contacts 176 whemcrranpusomrsangenent
188 is pointed back down. Leaf spring elec trical contact arrangenent 194
and insul ated cap 196 are symetrical about the central plane of tongue
arrangenent 188 so that in a second co%%l ing orientation |leaf spring

el ect ri gaky 6R26hdndél cRAcANGRIBBALe ér%agemkﬁszewftra@amwetrbc@k@w 184Cigkh& @bact s
176, but leaf spring electrical con tact arrangenent 194 does not mnake
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264 gf Fig S a rear jsonetric view of a tongue arrangenent
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regions-2/4 are formed as a leaf spring electrical contact” arrangement 276.
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274 are. not ect ed at . atip 2 f nment . 266.
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whi ch al so serves as a leaf spring electrical contact arrangenent 276.
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280 hav ing four term nals 282 disposed thereon. Each term nal 282 is
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I'y corresponding con of
set of & eetersilblal plagny a@tceptegiao rreve?s?iBleami:eptatleaﬂoeﬂmcteﬂecmzlelyc editabld copgi ons

274totermna|s 282. Therefore, i |ch ver coupl.ing orlentatlon

revers.@m«s 212 OBfoslk pidepglrevers] Pﬁi using & pgehenigaesigrlan it GoPRgt t he
t t

R R S b SRS Bl o

arr angeﬁemble:satfacelzf&bpcmencledmbmthrrMersﬂﬂe plugs’4. 7a-c. Fig. 7a is an
| sometric vi ﬁ\,\f’e?gncg 1sr %Xv%rr?lé e to {: %) ta ﬁljcﬁ is a sectional view of reversible recepta-
cle 210 of Fig. 7c coupled with A-type USB standard plug 168. Fig. 7d shows a first coupling
orientation of reversible receptacle 210 with A-type USB standard plug 168. The lower rais-
25  able contacts 212 are deflected away from the interface element of reversible receptacle 210 in
order to make contact with electrical contacts 176 of A-type USB standard plug 168. The up-
per raisable contacts 212 remain recessed in the interface element of reversible receptacle 210

to prevent shorting with shield 172 of A-type USB standard plug 168.

Reference is now made to Fig. 8a-8c. Fig. 8a is an isometric view of a reversible re-
30  ceptacle 214 that is constructed and operable in accordance with a fourth alternate embodi-
ment of the present invention. Fig. 8b is an exploded isometric view of reversible recepta-
cle 214 of Fig. 8a. Fig. 8c is an exploded isometric view of a lower block 216 of reversible

receptacle 214 of Fig. 8b. Reversible receptacle 214 is substantially the same as reversible

plug 90 of Figs. 4a-4g except for the following differences described below and shown in



210 that is constructed and operable in accordance with a third alternate
enbodi nent of the present invention. Fig. 7b is a plan view of reversible
recept aclwo2ae/msssei g. 7a. Fig. 7c is a sectional view trhraughsboone C- C of
Fig. 7b. Reversible receptacle 210 is substantially the sanme as reversible
plug 74 except that reversible receptacle 210 has sel ectively raisable con
tacts 212 on both sides of reversible 2%cept acle 210 using a nechani sm

si mi | ar Figs. 8he 8nRewsisiblaisbpgcloRthans s edesI0 Waithdb hesambddisldeon a8 v
reversi ble receptacle 210 does not have flexible surface projections
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remain recessed in the interface reversi bl e receptacl
pr event resbssed elegtrishl dongdeisel2d viitRloops. Alppep bladSR2 18 hanal setabf fdurgeddssed dRedtar ence

' d Ei,g. .8a:8c. .Eig. 8a | n i.sonetri.c.view of a reversibl
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I sometric view of Teversible recepta cle 214 of Fig. 8a. Fig. 8c is an

explbdeareiconfigared to b pushed by A-tyme (USD stenrdard plugfl 68evtmngevirsibleaceqptanis 21414

Cever 3 BEAGPEY C0 G et GRELIES 5 bl R BB STt aloBATE 272 e

descri beéybelkeavicandntlaw 4ifd-t&@mhect8d viDarBthsulfiay @leshddk 230 BSERE akd actdddndras a
sl eeve 220 which is the same as sl eeve 148 of ié&.é'Sa. As sleeve 220 is
L)

shor t er levers?33 taascen. 3ippsk bioeks 218 insludep twg somves peied bebyren the g@oyeml
o et ; | . P ng' |
O Pen R BIL R ol BB RERU T 8 SEN AR oL b0 .

of 15t yloevet/SBck Ra6 darinlg fellatiye hodenicheotlonieablosk 216 asd it bloek 248 efibdlatle, 214
need to beér?i abke,. ?LR versible recepta cle 214 includes | ower block 216
Qﬂi&l o

and an 93 ls.gesL%grosV%w qigpesad betvieep 1BF arenlies b cderdrigp! con-
el ectri %@ﬂs 2991 et 83&1’[%&921&1‘%%@3&5?%@?& e@écﬂ%?hé@a&@ﬁ@g? gtpgé}fblgay?w

recessed electri cal contacts 0ops. 00psS O ctrirca
cont act duriXehtiee mevbmentedldwerddovkeZitoemhdvwipperaiockn218. at i ng el enent 226
havi ng two agtuating | evers, 228 _f hereon .Agéuati | evers 228 g e
configured t e}é@nﬁﬁgﬁgawwaq&_ 3 Presudges Fihddry aanlgﬁ Vi®B OhHEYFT P PereSERife
regpt age 214 b Fil Qa ndiiecdripiét AN AN e RISHIstARr® pRigUESPERA 8k Bs 958G onhP
rai se electrical contacts 222. Sim Tlarly, electrical contacts 224 are
connectddwthrough lineEcl of Fig. &.enent 230 having two actuating | evers 232

;ng\? Ce)g' Up pﬁéferbelngg 1ks nzo%xgmia 5 {ougfgg. éf\'\a%dgggc.)%\llg 3f %535:{1 sg:itiggaclsv?gwg trngf%?m lte qg—
ceptacle 214 and A-type USB standard plug 168 of Fig. 8d, fully coupled. Fig. 8g is an iso-
metric view of reversible receptacle 214 of Fig. 8f (having sleeve 220 removed for clarity)

25  when fully coupled with A-type USB standard plug 168 of Fig. 8f, A-type USB standard
plug 168 being removed for clarity. Figs. 8f and 8g show a first coupling orientation of re-
versible receptacle 214 and A-type USB standard plug 168. Upper block 218 has been pushed
back to the retracted position by block 174 of A-type USB standard plug 168. Additionally,
block 174 pushes actuating levers 228 which raises electrical contacts 222 away from lower

30  block 216 so that electrical contacts 222 makes mechanical and electrical contact with electri-
cal contacts 176 of A-type USB standard plug 168.

Similarly, in a second coupling orientation electrical contacts 224 are raised away
from upper block 218 so that electrical contacts 224 make contact with electrical contacts 176

of A-type USB standard plug 168.



of electrical contacts 224 to acconmpdate actuating |evers 228 of

el ectrical contacts 222 of |ower block 216 during rel ative novenent of

| ower bl owb 28d¢h1385d upper bl ock 218. Simlarly, |ower blroTthLR§0doned udes
two grooves 236 di sposed between the grooves of electrical con tacts 222 to
accommodat e actuating | evers 232 of elgﬁtrical contacts 224 of upper bl ock
218 during rel ative novenent of | ower ock 216 and upper bl ock 218.
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non-limting exanpl'e of which is perform ng mathenmatical operations.
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Reversibl e USB appliance 324 al so consists of a body 325, serving as a
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be coupled with reversible USB receptacle 326. Appliance 324 aI | ows t he
coupling of USB device 320 in two coupling orien




tation, thus creating the sane advant ageous effect of alternate coupling as
has been described in reference to figs. 9a-9h. It wll be appreciated by
per sons swol2b@18353t he art that the present invention i #cmat2oos/moorized to
what has been particularly shown and descri bed herei nabove. Rather, the
scope of the present invention includez bot h conbi nati ons and

sub- conbi nations of the various features described herei nabove, as well as
variatiéWiEA&rIS (Ifmsl]MEDdSions thereof that are not in the prior art which

woul d occur ersons skilled in.the art upo t he, foregoin
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first coupling orientation of the reversibl e connector with the standard

connect bred sgeli dati rst set of electrical contact regions is mechanically
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the standard connegimettor, Ss’aidjﬁﬁﬁm d cRefrical coltft tédiGal is athattallye@nadded S
mechani cal ly con nected With the set of electrical contacts of the standard

connector. 2. Thewithe st of elegtisplconetssrf the sandand Cqmé‘?téfsr@ndl n said first
coupling ori tattoﬁ'secao&xd Hiplin Sﬁencfé%ﬂ)tnaé‘ft&h% el lgfcoﬁlﬁ'ég? ﬁ% dIanI
e e ectr

el ectrical contact regions | sconnect e rom I'ca
contacts of the stcaméatrod,, st seohdrset 3f elbbgicalev@itsot Rbgogo in@ettanically coat m 1,
wherein, in said seco oupling orienta tion | east one contact region
of said first setn?ﬁ‘ecgwgﬁtﬂqut?éwgﬂ %%JtcoméﬁfFBEEhelséanéﬁféjd'@ﬁH%?red fromthe
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connector of claim1 erein the reversible cofdnector I's a plug and the

st andar at leash nee tantadt segorU%a@d segprd s@«:)éplea‘aicel camtacTegioms\ediscdinected fimact or

of clai he reve e,c nnect is are ceptacle and the
st andar eéBtrvﬁgietc aﬁgorga {?ﬂ%ﬂf&"a@m I The connector of claim1,
further conpgi si ”‘D‘h@réifefs%l@@oﬁieﬁb&“otf cheaard v&H&Ifé’ﬂ'i f1RGRIACRBARLERD]IAS Bﬁgﬁkﬁnﬁ‘”t

having four termi nals di sposed thereon, each of said four term nals being
confi gutien atéfrasicmm@mmmeglon af paldrﬂretdse(c: of electricabeardact segidnypisi disednedted ui t

board CRO E%ﬁe set of electrical contacts of the standard connector.

4. The reversible connector of claim 1, wherein the reversible connector is a plug
and the standard connector is a USB A-type receptacle.

5. The reversible connector of claim 1, wherein the reversible connector is a re-
ceptacle and the standard connector is a USB A-type plug.

6. The connector of claim 1, further comprising a printed circuit board interface
connector arrangement having four terminals disposed thereon, each of said four terminals
being configured for connection to a printed circuit board, said printed circuit board connector
arrangement connected to an electronic switching arrangement for electrically connecting
electrically corresponding contact regions of said first set of electrical contact regions and said
second set of electrical contact regions to said terminals.

7. The connector of claim 1, further comprising a printed circuit board interface
connector arrangement having four terminals disposed thereon, each of said four terminals
being configured for connection to a printed circuit board, said printed circuit board connector

arrangement having a crossover arrangement for electrically connecting electrically corre-



arrangenment connected to an electronic swtching arrangenment for
electrically connecting electrically correspondi ng contact regions of said
first setwofw@lmsissi cal contact regions and sai d secondpsetiLmbs/eloest ri cal
contact regions to said termnals. 7. The connector of claim1l1, further
conprising a printed circuit board int%e)iface connector arrangenent having
four term nals disposed thereon, each said four term nals being

conf i gugmaldfn@r conein egidmrvftidafiit ket dlaitliconthaargdions andl sgid isa¢omd set bfui t
board connector arrangenent having a crossover arrangenent for electrically
connect ¢lggitiepleopiartrriops &osaid¥FBHEISNg contact regions of said first set of
el ectrical cegntac i i d f,.8l i ; :
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and secposdd oanttengueraeghgaserdisclyptisgd on a tongue arrangenent including: (a)
a first major side_having said first, set of .four. elecfirical contact

regi ons: and@®b) éf%%@%‘gﬁwuﬁ%@ﬁrﬁQF%Qfg%ﬁrﬁle ggat@ngqggre@orpomd
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tongue arrangénent 1 ncludes a central 1nsulating |layer electrically
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set of electrical conta regi.ons.. .. The.connector of claim9 rein
sai d celfyaing f?é’ﬁf EI]F?tﬁ‘ﬁglﬁyaS%%uP%é?lG#gﬁt set of ﬁf%f;fﬁlfzglt (PGt 6%‘8'\‘?%?1115%610 Trst
set of gheed bF SlRbirieANoAfEL fef@nons and said second set of electrical contact
regi ons being recessed in said grooves. 11. The connector of claim9,

wher ei n sai dl@ent Th¢ commsotonof plgith Qy swherein gaid sentral iingulaingilgyey inclpdes prplu-

connector. of .claim9,. wherein_.said.tongue arran : I ity
of pr of GULY ShE P i Th Py g BT B b A S i RS o et

wi thin gdigadieddiew fe8dys@f intshid gbangdard connector. 13. The connector of
claim9, wherein said tongue arrangenent includes a plurality of )

proj ections ther edhe eemteriguréalaia . wgredn prid centel ans A8V 1hfubsintiaiongue
ar rangefipnt wi thin the hollow of the standard connector. 14. The connect or
of cl ai “wherein said tongue arrangenent includes a plurality of

proj ections, 1bne The s@indcor of elain Onwhdreinrmgiddios peesarthngementi inclhidesst plolioy

si de and_anot her of said projections heing di sposed on said.secqn j or
si de, s@f BrojcHpat thesspn %ljfeéiof}?ﬁ HieHng said (opEif AT MEHt Wé’g@(a@g}@ sai d

first 5§etcti8£oﬂh%§{a§1h%|coﬁﬂ&tt&0t regi ons and sai d second set of electrical

contact regions fromnaking electrical contact with the shield of the
st andard conlhect @he connector of claim 9, wherein said tongue arrangement includes a plurality

of projections thereon configured for reducing lateral movement of said tongue arrangement
within the hollow of the standard connector.

14.  The connector of claim 9, wherein said tongue arrangement includes a plurality
of projections, one of said projections being disposed on said first major side and another of
said projections being disposed on said second major side, said projections being configured
for preventing at least one of said first set of electrical contact regions and said second set of
electrical contact regions from making electrical contact with the shield of the standard con-
nector.

15.  The connector of claim 8, further comprising a contact raising arrangement
configured for:

(a)  deflecting said first set of contact regions in said first coupling orientation so
that said first set of contact regions makes mechanical contact with the set of
electrical contacts of the standard connector; and

(b)  deflecting said second set of contact regions in said second coupling orienta-
tion so that said second set of contact regions makes mechanical contact with

the set of electrical contacts of the standard connector.



15. The connector of claim8, further conprising a contact raising
arrangenent configured for: (a) deflecting said first set of contact

regi ons iwoadah18sssst coupling orientation so that saidpCirnstoosedo7af
contact regi ons nakes nmechanical contact with the set of electrical
contacts of the standard connector; and (b) deflecting said second set of
contact regions in said second coupllﬁ orienta tion so that said second
set of contaet ragie%ﬁnéw&&ﬁctmm@mﬁfemma estigudbiriinddieens Biclles glcegttdli cal
contacts of the standard connector, The connector of claim 15, wherein
sai d t dRuHAsingrlaves slssiteally axlatnessaid @F:Sﬁﬁ‘?taﬂf elasdinaheoniget ragions o said seg-| v

i sol ati ectrical contact regions fromsaid sec ond
set of oﬂ?g%ﬁf%é%}ﬂc%%m%%%? é&#ons 17. The connector of claim 16, wherein
said centrall7ins m}ﬁtwn@ck(ﬁyﬁltlalmdlw%srem plidicenadal ingulafingtayersludsas givki r st
set of electrical con g d said second sef, of electr cal contact
r egi ongalE; o g%r?%f@és%aé% fir, sgfatﬁﬁattaeélé@maftaregmé aaéwﬁ@cteapn%ﬁethfj

wher ei Qoﬁ’@btdre%%ﬂéﬁé}h fé&%éékﬁﬁdéwd gL is substantially rigid. 19. The
connector of claim 8g further conprising a sleeve, said tongue arrangenent
bei ng centrdBly dhbsposmsttdarnfshid 15] whmemwaicbntmhmsmiaamg mygeivenbstantialludi ng
a bendable portion, said tongue arrangenent being configured such that, as
said t e arrangenment and the stan dard connector are brought together
in: (a) saidofir %e%@h&%ctd?%fefaﬁrﬁ@t alrttRPcorptidng 28GR, %H%@%ﬁﬁngéﬁnémved
inafirst di rection by the standard connectof so that only said first set
of el ebeingeantralyndisprsed sytaihsleengk said trmghanrrwenmhmbtdm a hertdlablesmttmf

el ectricagl. contacts of £ St apdar ect or sal d d coupling

or | ent SURIRTE b Bt b R R RE sSRLBRE b0 le Rt Blaibireal FEERRSTRE) ¢ ne

standaﬁdrm@ﬁag@megfbughﬂb aﬁémnsal d second set of el ectrl cal contact

regions is in mechanical contact with the set of electrical contacts of the

st andard cof®ect 6#id fzet coppling gripriatiern: said tenglerareagermentt if anoved ip @i fishdi- a
contact raising set

of contact regi ogés&i?’ﬁ al dgt?ﬁ&)a?{l c%g ngﬁgﬂge tafﬂd%?ééd%?ﬁ ?rgallfédonﬁcgst

set of contact re@1MSSmﬁﬁéseﬁleBMﬁtﬁmiccﬁﬂactCWﬁh&ﬁé séd bh eldb@icabombetelofahe i cal

contacts of the standard connector; and
standard connector; an

(b)  said second coupling orientation, said tongue arrangement is moved in a sec-
ond direction by the standard connector so that only said second set of electri-
cal contact regions is in mechanical contact with the set of electrical contacts of
the standard connector.

20.  The connector of claim 19, further comprising a contact raising arrangement

configured for:

@) deflecting said first set of contact regions in said first coupling orientation so
that said first set of contact regions makes mechanical contact with the set of
electrical contacts of the standard connector; and

(b)  deflecting said second set of contact regions in said second coupling orienta-
tion so that said second set of contact regions makes mechanical contact with
the set of electrical contacts of the standard connector.

21.  The connector of claim 19, wherein said tongue arrangement includes a central
insulating layer electrically isolating said first set of electrical contact regions from said sec-
ond set of electrical contact regions.

22.  The connector of claim 21, wherein said central insulating layer includes a plu-
rality of grooves, said first set of electrical contact regions and said second set of electrical

contact regions being recessed in said grooves.



(b) deflecting said second set of contact regions in said second coupling
orienta tion so that said second set of contact regi ons makes nechani cal
cont act wohoddmazset of el ectrical contacts of the standerdLmosiomcior. 21.
The connector of claim 19, wherein said tongue arrangenent includes a
central insulating |layer electrically jsolating said first set of

el ectrical contact regions fromsaid ond set of electrical contact

regi ons. 22.23he Theb&gicofor of ckiirailf Akthenbemptising ai @nreeinf madchamisul @hiipg
| ayer includes a plu rality of grooves, said first set of electrical
cont act UiedgPlomainipping siid tergus seraagament centeadly Within sgigmlesye PRegicond hegwy

recesse ghr%eﬁn%jé an.rtﬂgé’tﬁt?da%c?cory%@tg? i tQhta0f claim19, further conprising

a centeri ismconfig ure I'ntaining sai d tongue arrangenent
centrally w 2di n FThé dommleetey ef plaimr23; ovhesdin sdid rguteriag maschememntis dmther lven-

standard connector making contact, 24. . The connpectoQ f claim?23, wherein
sai d peﬁstgﬁii ﬁ&_ﬁh@%aﬁr@nﬁqngaq OF S PGPS TSCHABEF L e fﬁﬁaﬁalﬁgarﬁ}cw%ﬁﬁ%ﬁt act
of sai qleﬁ?e@%ﬁﬁ'c@ﬂteﬁﬁ%ﬁ%?%a%ﬁ@rﬂkﬁe%b&%o%@ﬂ@(r&n&ﬂ%@@eﬁ&%ng'h@ alr8ASSsent i d

centering nmechani sm al low ng novenent of said tongue arrangenent.
25. The conn2&t or Thé cohmécinr2df clafmer24, wisatid sadtcenierigg meedhanissminchelesdes a
spring recoile | j.di ng | ocki ng nechani sm 26. The connector of claim19,
wher ei nslgﬁig(fe‘fog]ﬁéﬁiég ?%ﬂ@%ﬁ‘g‘a}iﬁmudes a set of metallic strips including

at |east foupgmetahd benndbiot BEelaiRi19, Whéreth 8404 t&ud at@fgisent BlctuRRk aGenbact
regi ons being provided by regions of said netallic strips, wherein said set

of et ametadicsstrippinciuding & least faawr ynedallic strips.aaid fiestend saifl seeand setsrfsontact

arrangenent . .27. The .connect.or of ckai m,26, . wherein.sai. et talljc
tr i e Ffes e mavigeP BRFEREh RS0 RS et HBL T S Rl b s
a maj or forh friffadly dtrhenel eletehboaiERhguc’drangB@estonnect or of cl ai m 26,
wherein said set of nmetallic strips includes at |least a first_group of four

metal lic strips plosremestos &f ¢laim, 24, vdhereipfsaid) st of msipllie SHRCUNPUPSHF and
a Seco nfgaegpgfé% tsgél} &ngaicflﬁérﬁ%l'e Eaaﬁ;orn' iH?lucgés%vﬁlgj'opgy rr@ltadaaﬁ t%ﬁ}gué)grra?lg&%@gt.

el ectrica regi ons, sai I'rs roup o IcTstrips berng

el ectrical | y28.nsulThd eshntcionvBelaith 3@ oxdieteig said getodf methldic strips isdludgsat Ieata The
connector of clajm?28, further conprising.a printed gircuit board interface
connect Bist smuaré hinetpdlls HEips HeVIdiag dridafist a%tsc%of‘j@an%a%ép@@ﬁt, regieon 3 Xai d

R e e
ar r angesaidfirst grouplod otetalfektrips beimgetdcirivgllp irsotatedofbinysaiecendsgronp dfigetabnt act
:‘)fegl Onsliggtrilsagl d first set of electrical contact regions and said second set

29.  The connector of claim 28, further comprising a printed circuit board interface
connector arrangement having four terminals disposed thereon, each of said four terminals
being configured for connection to a printed circuit board, said printed circuit board connector
arrangement having a crossover arrangement for electrically connecting electrically corre-
sponding contact regions of said first set of electrical contact regions and said second set of
electrical contact regions to said terminals.

30.  The connector of claim 26, further comprising an electronic switching ar-
rangement configured for routing electrical signals from said leaf spring electrical contact ar-
rangement according to the coupling orientation of said tongue arrangement with the standard
connector. |

31.  The connector of claim 26, wherein said tongue arrangement has a tip said
tongue arrangement including an insulated cap disposed at said tip, said insulated cap being
configured for preventing electrical contact between said leaf spring electrical contact ar-

rangement and said sleeve.



el ectrical contact regions to said termnals. 30. The connector of claim
26, further conprising an electronic switching ar rangenent configured for
routi ng eWvecvesdmasdsssignals fromsaid | eaf spring el ectripcaliLmoso@ci2 ar
rangenent according to the coupling orientation of said tongue arrangenent
wi th the standard connector. 31. The cgnnector of claim 26, wherein said
tongue arrangenent has a tip said tonﬁ arrangenent including an insul ated
cap di sposed3at s#he conmpetosal dainnd6) Atrthdr capplivng g tagot iaguaed chbnfigured to

preventing el.ectrical contact between said |eaf sprin | ectrical contact
Br 1 angBHBNtd ePES reS EURT. 9ardTRe o Setier 6F 164 SARASE CORRREIaTar said
conpri sioRgueartA3EMENnES bEdk %u;&l@d‘fvﬁtﬂ‘ﬂ'i@ﬁ’oﬁo?v BRBA oAk didh@RNAUB AL GNgenent

toward the set of contacts of the standard connector as said tongue
arrangenent 33 belThg comeploedfwidim 3hevibinosaid exigihe arrahganemt dipg addp, dsaid

has o tPBEUS LB U A ISCHSHE S Er CHPHG ol GO SPELIOCE s ArER0en: at
sai d tigingedfigufdigede arrangenent being configured for: (a) preventing

el ectrical contact between said | eaf spring electrical contact ar rangenent
and the shief@) of preventingagleirien] cepntrst tbetwees sead deaforpging elecirien) conmitact jas-

being coupled with the hallow section. an maki ng electrical contact
ot ween sai d | eaf “BEPTsr dai B SR pP s PAAdop IR R GhG RrereBRed
contacts of the sisdaihaicdupledediths holen séotiodl; ddngue ar rangenent is coupl ed
with the hol|ow section. 34. The reversible connector of claim2l further

conprising: () amakiageiectriggl compctbopwedn sAid fead SR leleghisal corfasitastrnge-

adj acent to each er. d i i i ed:

i ndependently sl i@%ﬁg&ge ﬁ%@*ﬁ%@@%ﬁ&f iﬁ\?;éeg%lgdsa?% ilégrﬁfegﬂ% Vg%:ne%%%ging&e ar
position, said blaagsnaitéocouptedudtingiedoflowsectidnock and a second bl ock, said
first block having said first set gff f.our el ectrical contacts di sposed

t hereon, saitfsec enprsioke epppesier Apleims b BRyr campRsingiour el ectri cal
contacts di sgosed,iiei£qnq 35 The connector of claim 34, further
conprising a restoring arrangenent config ured for restoring said blocks to
sai d operatif® posptir @i bl@ks slitaly amnmbtdoadjadent kaah3dtheminesadd nlesed, daid

[SSLoring T angeen, ok uds, e Neld o 1R DASeoal 6, BLocks, i g °
a retracted position, said blocks also including a first block and a second block,
said first block having said first set of four electrical contacts disposed thereon,
said second block having said second set of four electrical contacts disposed
thereon.

35.  The connector of claim 34, further comprising a restoring arrangement config-
ured for restoring said blocks to said operative position.

36.  The connector of claim 35, wherein said restoring arrangement includes two
helical springs, said blocks having a width and a thickness, each of said helical springs having
an outside diameter greater than said thickness.

37. The connector of claim 34, wherein each of said blocks include a plurality of
grooves, said first set of electrical contacts Aand said second set of electrical contacts being re-
cessed in said grooves.

38.  The connector of claim 34, further comprising a housing having a set of elec-
trical terminals disposed therein, said set of electrical terminals and said first set of electrical
contacts being configured such that:

(@) said set of electrical terminals makes electrical contact with said first set of

~ electrical contacts when said first block is in said operative position; and



an outside dianeter greater than said thickness. 37. The connector of claim
34, wherein each of said blocks include a plurality of grooves, said first
set of elwotwesmmbsssontacts and said second set of el ectpcrat2oosmioaet s bei ng
re cessed in said grooves. 38. The connector of claim 34, further
conprising a housing having a set of c trical term nals disposed
therein, said set of electrical term s and said first set of electrical
contacts bei(hy covaid sptioédestuictl tetmamals(nglestsicallssolated fedne seidifust set of eleeral s
makes el ectrical contact wth said.first, set of electrical contacts when
said firet bl ook FelicRlasipaplhobiRGRER o <G taresdon oot of

el ectrical t3m nphsScdrme@bL6f ClagalIay fniRdh Aobfrikingra saitstt frhishi Sfingohefd €c
trical contacts when said first block is in said retracted position. 39.
The cormeaBgenredddr:cl ai m 34, further conprising a contact raising arrangenent

configured for: (a).raisi i d fi t O cl. s eq] fgy.om
said first b(g i)ck y r?m@asla&d ﬁ?s; 3% C%OCI?BFaI%{nlée ?Orr}seahaiﬁ : ,Sgl oﬁtgtlgl[%%grfmgﬁgiﬁrrgtt set
of contact regi on®uphkesrismetvn) ke tat egiatiast seibf forktdte repddnsahale)s @6dchhsiakl
contacts of the standard connector; rai sing said second set of

( .and (b)
contact regi ons afRa{Rct wihtheasetokeledrenlispaiaktsiof thestandawionaedenpnd ng
orientation,sso0 t k L LGal
contact wit HE] he 1eamesIEsRERe 0 oF Shudle SRt ik BOLPRT, SRR HIRKIE T, o
The congef:t or of steidedPling mi_eiga']figmmpthhtséau‘rtg sexohd et of mrmb ct mgimgtﬁahw ?lnd
a second | ever arrangenent, sai i rst ver, arrangenent being nechani ca
connected to sai dufS ﬂ@n%f%hﬁ%ﬂ@%@@%@%@&@%&%@%@%%@%ﬁ% ’
bei ng mechanjpcal |44, b dr516 9&511? ChSn i st
| ever arrangueochent%aenﬁmslgﬁglegfe%l%rﬁg?’ever&arra%?rgeﬁ?uﬁg%eg con® |gngra¥el %o
rai se sacehdflevartarsmmpemnénts said fictt dewn drranganant being rsedhanicaldy nvraettsd to said
respectively, .in re spanse tq actuation t he standard connector...41. The
Connectt w5 OE Pt S ARErE Ih S A psPert bt GaRHB Al PUTEe oS 5Ei7e
ther ei AR HioeR1s] 0aid GeR RXRE akrBn RinchAS sdid®Edcofd 182 Srrddgeitent BASE con-

arrangenent during relative novenent of said first block and said Second
bl ock, figudedmeeraiscrsalafitst secdmontactscindirail sgeon@ agftofmontagisocaspedtivelye imre-

configured to acco date, at. l.east part of said second | ever ar rangenent
duri ng_SP@FSStt?@‘gm%mﬁF S@Pa%rgican%c?o& bl ock and said second block. 42. A
reversibl e UIB demtec@nheétor BY aRim 10, RvHerdin GhidefitstbldeR Shawi# Neadh oa® RrdvRCE,
t he appliance having a standard USB A—ty?e receptacle, the USB device

conpr i $hergin qoafigare i a¢dosragdatmgtileast part of said first lever arrangement during relative
movement of said first block and said second block, and wherein said second block has at

least one groove therein configured to accommodate at least part of said second lever ar-
rangement during relative movement of said first block and said second block.

42. A reversible USB device for engaging in two orientations with an appliance,
the appliance having a standard USB A-type receptacle, the USB device comprising:

(a) a functional unit;

) a body containing said functional unit; and

(c) a reversible plug non-rotatably coupled so as to protrude from said body, said

reversible plug adapted for operationally coupling with the standard USB A-
5 type receptacle in the two coupling orientations.

43, A reversible USB device, for engaging in two orientations with an appliance,
the appliance having a standard USB A-type receptacle, the standard USB A-type receptacle
having a fixed set of four electrical contacts, the USB device comprising:

(@) a functional unit;

(b) a body containing said functional unit; and



(b) a body containing said functional unit; and (c) a reversible plug
non-rotatably coupled so as to protrude fromsaid body, said reversible

pl ug adapvedodeorsssper ati onal |y coupling with the standapdTiSBogoope
receptacle in the two coupling orientations. 43. A reversible USB devi ce,
for engaging in two orientations with appliance, the appliance having a
standard USB A-type receptacle, the standard USB A-type receptacle having a
fixed set of(chour aakeatiblecpiug moniramtadly tduplddS® getd p@tradentions said bofwn)Yomr

functional unit; (b)_a body cqntaining said functiqnal ,unit;. and(c) a
reversibl e plug nohPlag éiflfg‘bﬁh?%&%}gﬁr'g’&’%s%ané@dt chi?téj‘ﬁ?{ ARG %Pg-‘gb%?/' f or
coupling with the e & APe: HhABHALLCHEACKIRI FegiSAl thd &\EEHINCE Pl cOM
prising a first set of four electrical contact regions and a second set of
four electrical ceadtdcdl comgetongions adid firstrant] sacwhdsetsaodfigwed seabrthatgur ed such
that: (i) in a fifgst coupLing orientatiaon of said reversible plug w.th said
standard recept acd'lle, s'& EB%’fo Ig%‘{pllggtor@?tag?%(?{r F?@é‘i’veﬁ% zi’i‘fg Wﬁbisgﬁgta[nglar%
mechani cal 'y connect edreidehbid nid Est Okt 8F %[é%fricﬁﬁlcoﬁ@&t@gfo‘ﬁs 9 nidegamtandard
receptacle; and (ii) in a second coupling orientation of said reversible
plug with said stan dasanededpithche setodfielectiianbnontaess obtheestansiard weaeptadet act
regions is nme chanically connected with the set of electrical contacts of

t he standard recept acl .d 44. The reversible device of claima43, wherein, in

said first coupli@g orinenicrbh®Boupding RREtatioN Of 64iAtravdsibRYIEH wath al stagecond
set of electrical contact regions is disconnected fromthe set of
el ectrical contacts ofdartgeespiasitarsaidcsasaadsetr obfelachicalispntaghpiagionsds Me. The

or L entati on, at 1 east  SRcey paled i v, SELF sRAFRE e AR oF e sndmg,

contact regions is diseogpimté.ed fromthe set of electrical contacts of the
standard connector of the USB_ appliance. 46. A.reversible USB appl]jance for

recei ving i rftwo ‘Bhe Nemsibleodryiee ofelaimetds sxberrin.dn spid dastcquplate ousnfalionspl, g,
the US I i Sl no f h’.&gp Lt - ini ng
said fEl ﬁ%%?:%g%gpﬁg%ﬁggﬂ %n"?s%g‘) Sea&%degeérog irége}ce r e%%%%eégfggﬁ%ﬁﬁlg?)g%{%%@yhggupl ed
t o sai dhbeetypfelecirizpbeotiotnsf thy standspd comentot bf thed IBSBppliangpe st andard pl ug
in the two C4059pI I’Plge ?erviar%ﬂaﬁg %:3\%25 of claim 43, wherein, in said second coupling orienta-

5 tion, at least one contact region of said first set of electrical contact regions is disconnected
from the set of electrical contacts of the standard connector of the USB appliance.
46. A reversible USB appliance for receiving in two orientations a device having a
standard USB A-type plug, the USB appliance comprising:
@ a functional unit;
10 ) a body containing said functional unit; and
()  a reversible receptacle non-rotatably coupled to said body for operationally
coupling with the USB A-type standard plug in the two coupling orientations.
47. A reversible USB appliance, for receiving in two orientations a device having a
standard USB A-type plug, the standard USB A-type plug having a fixed set of four electrical
contacts, the USB appliance comprising:
(a) a functional unit;
(b)  abody containing said functional unit; and
(©) a reversible receptacle non-rotatably coupled to said body for coupling with
the USB A-type standard plug, said reversible receptacle comprising a first set
of four electrical contact regions and a second set of four electrical contact re-

gions, said first and second sets configured such that:



47. A reversible USB appliance, for receiving in two orientations a device
havi ng a standard USB A-type plug, the standard USB A-type plug having a

fi xed setwof2demuBssel ectrical contacts, the USB appl i ancecranpos/eiong (a) a
functional unit; (b) a body containing said functional unit; and (c) a
reversi ble receptacle non-rotatably C\%&‘?' ed to said body for coupling with
the USB A-type standard plug, said re sible receptacle conprising a first
set of four el ect(j cal iccofitsacbuplag aiehtaiod o tbestandard plupvith seid reversibld cal
contact re gions, said first and ?_econd ?eis coni ured such thaﬁqérﬁji Qlli n a
first coupling orient afecentade. b HEttavh Al ¢5FHG RPERCISIEAPTY &Y SPEPRtiE™Y
receptacl e, said first, goL.0f ehahd fét%?Ele@@i@&la&)htarc%%f%sthﬁa?@ﬁl'ﬁgﬂarﬁia| ly
connected with the set of electrical contacts of the standard plug; and
(ii) in a second @yupl imngsecoondeduplingriefitatern df saidstaadadd pluggvish said seessi-
reversi ble receptacle, said second set .of electr.ical contact r.eqi 1S
mechani cal |y connect eBleiP$aRtaCH e 4 tse%ﬂndeﬁeteg{?e%tgF&ccgﬂfaﬁgfe G 1§%§8§%%'ndard
plug. 48. The rever si bl a1deyh&RePhitk iRl 48t dffsledthied] RoMtacts Bf BRI sthridbrdsilug.
coupling orientation, at | east one contact region of said second set of

el ectrical céht acThe myewitde devich elodaimetT, sxheteinnintshid fiyst coyplieg edentation, at

contacts of the standard plug. 49, Th ever si 4 ce. 0f. L
wher ei nleastpng Loptagregipg oﬁ@ﬁf $e560% F?teoﬁteiec fne gllétgaﬂgglg ﬁ?bsﬁéls@g% ‘%@E’roglgi on
of sai dyfiskssf k@bl c&taas 6f akiaf@t peig. r egi ons is di sconnected fromthe
set of electrical contacts of the standard plug.. . ) )
- 49.  The reversible device of claim 47, wherein, in said second coupling orienta-
5  tion, at least one contact region of said first set of electrical contact regions is disconnected

from the set of electrical contacts of the standard plug.



