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Background of the Invention Devices that have renovabl e bat tjef yIPRIFI such

as |laptop conputers, personal audio and video playets te, f
have two power input jacks. The first power-input Sb‘%@ﬂs@ 5-3111
er 28aAlUd 2001

is where the connector fromthe external wall adapte

power - conver sion adapter, DC/ DC autonotive C|garetfqgﬁv

external battery charger etc., is plugged in. The second power-input port
is not so obvious... is where a renovabl e battery pack connects to its
associ at vice. Usually, this is a power (or mxed-signal power and
dat a) @ﬂ%@gfiwgﬁldden in a battery bay, or expressed BET%$%%¥ﬂ8hnd
connector inside a battery 3-0 conpartnent, such as is found in sone

cordl ess phones. The connector between a battery pack and its associated
host device may sinply be a group of spring contacts and a mating set of
contact pads. This second power port is not used for external power (a

host' S rem)vabl_e battery power Bgdiground of theslmykntionnot cl assified as
"external" power). The battery power port is so unrecognized that even

suppl enent al . -5 t re . avail abl e
from 15 Comp et B havEth RS it na Rl ﬁé&?&%ﬁﬁs@?@a@gﬁl B, e
connec a on oner e I na ovver
suppl y d%gs ﬁ%ﬁ% %ghél'ésg? h&{ lgggtew Weﬁlgpégﬂ?ﬁclﬁﬁbglfg?s@mf%“? ili zgd
pack i S ot W BE Rometlof e eegtewgiwa“iﬁ%eptwﬁép@aq: po\E%wéﬁ%Pwan face. "
than the traditional power-input jack. usi ngﬁa fl exi ble and scal eabl e

connect G4apter, PRAPC putomptiye i teR Etefeﬂ’é%@ texy eharger.£tdoas plegepd pack
housi ng, and providing sufficient connector contacts to handl e power,. the.

Do 2005 pat TEESSERmE M o GLRZS Pt e MR SR T — 1
PCTI US9 %ﬁr?ejcgjto R?&sgoén}t&ﬁlofst &%e%uﬁﬂbﬁﬁ i€ onwer (or mixed-signal power and data)

connector hidden in a battery bay, or expressed as a cord and connector inside a battery

10  compartment, such as is found in some cordless phones. The connector between a battery pack and
its associated host device may simply be a group of spring contacts and a matmg set of contact
pads. This second power port is not used for external power (a host’s removable battery power
source is usually not classified as “external” power). The battery power port is so unrecognized
that even supplemental external “extended run-time” battery i)acks, as are available from

15  companies like Portable Energy Products, Inc. (Scotts Valley, CA), connect to the same traditional

power jack to which the external power supply does.

The connector assembly herein exploits this un-utilized battery-to-host interface in a
number of ways. As will be seen, a battery pack’s power port is, in many ways, é far more logical
power interface than the traditional power-input jack. By using a flexibie and scaleable copnector

20 that is small enough to be enciosed within a battery pack housing, and providing sufficient

connector contacts to handle power, the usefulness of external power devices and the battery

yo
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Al so, "smart" battery packs support connectors that are m xed 5| Fciong
both power and data, therefore external power Eg % a
wi th host devices and smart batteries, often fa?&ﬁﬁgg miLglf
configuration, operation and power nonitoring. 5 he r a mﬂ
the battery-contact interface isn't used are thatﬂﬁ@ﬁﬂﬂd end dﬂggea ﬁle
In | aptop conputers, for exanple, the battery-to-host-device connector is
often buried deep in a battery bay. The connector assenbly described in

this docﬂﬁ%&{sgi .Ibwlt into the battery pack itself, at apb?}égg%ﬁE%\/\here

easy access a‘connector is available. Were appropriate ors
froma non-renovabl e battery are routed to an accessible |location on the
host de\a@EitselfRafecmniee the location of the connector assenbly is renote
fromthe battery pack, the interface addressed is that between the battery
pack and its associ ated connector on the host device. Another reason for
the | ack of #¢sCeriNagnbAeTE BRekyFHPRAE, Spurecioryibat afypred signal.iie., bathpowgrand ype of
connector used between a battery and its host device is not usually of the
desi gn &t tergfase external poiser dgviekssan Jaty eqymynicatel withthpstyievices aad smambalteries, t he
end of a power cord. A good exanple of how 15 awkward such battery access
connect ofien anitdtiog devitelvenfigamtion, 'opbuatioreand pawershemgtoring. h power cord that is
popul ar with canctorders. The cantorder's "faux" battery pack shell snaps

|05t he 10T Gl oPAL I BAS o BRI corbfalUBLSIoL PudlHBaY 8 R IV 1 e cOr d

to a power conversi on consi der abl'e "amount of

bul k d [ | ul h [,
e ST e e R BT pull

Bubki or LR SoREsh ERY SR R Amey o dpichbati R Soca St mﬁée B must |
have a uni ue ass ncié)tﬁgéwqeco lete with cords mg-;%' cated to a 3 AM, DEC,

SHEET t P§° 1 §9 a coppselQUss ay Ut¥hers GRPTERIBER 2501 PCT

PCTI US99/ 19181 speC| fic make or nodel of cellular phone. _
conductors from a non-removable battery are routed to an accessible location on the host device.

10 Even when the location of the connector assembly is remote from the battery pack, the interface

addressed is that between the battery pack and its associated connector on the host device.

Another reason for the lack of attention to thé battery’s power conaector is that the type of
connector used between a battery and its host device is not usually of the design and style that
» would easily lend itself to being attached to the end of a power cord. A good example of how
15  awkward such battery access connectors can be is the “empty” battery housing with power cord
that is popular with camcorders. The camcorder’s “faux” battery pack shell snaps into the normal
battery pack mount, and there is usually a hardwired cord to a power-conversion adapter. This
makes for a considerable amount of bulky goods to transport. That is the case with cellular phones,
as well, with “empty” battery housings that plug into an automotive cigareite lighter, or a battery

20  pack with an integrated charger. These are often bulkier than the battery pack they replace and,

almost always, one must have a unique assembly — complete with cords — dedicated to a

3
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The connector assenblies shown in the various figures, and describpg DEC %903
herein, are designed to be of the |ook and style @TME sociated wt
power and or data cords. Barrel-style connectors, t%(yml 13015
are common connector styles. By defining new barr ectors tHat
feature segnented contacts, or using segnented pi ﬁ%or§5nﬁ‘wg i1
schenes that create new connectivity paths, hitherto unknown ways of
dealing with safety through power sub-system configurations are achieved.
No bul ky external add-ons are used. Instead, mniaturized connectors that

can be HBEMSEPCH t hin an existing battery pack define WEWUSRISIBf poweri ng
battery-powered devices. 10 The battery packs di scussed here are not enpty

battery osur es it ass-through wring. The original battery
cells, c5§?°§%?‘f‘5%?o°éﬁnd’??l°?ﬁ§@ﬁ¥l’ V&, are all present and the connectors
shown herein provide neans to have a battery pack operate normally when the
mal e pl ugs afThe compuvremsequblies shpva ety varidad figures, ddalesdnbediwadin, hie ddsighdder
reason a battery port connector is not used is that to access this

unexpl oitb belofhwiok aRDitle Wiially iB6diitewilepoNe Al drldgtaloaids BarrePagl, which
woul d result in the |loss of available battery power. Sonme host devices

requi r e dofiddctods, B defa¥ntRBSIK-nRRs AE 8SAMba codfiedRyRAL B PAfinBheR Barsg! | al -

wi red. Al so, host devices are known that use the battery pack as a "bridge"

battery &ﬁ%okﬁﬁ&%‘ean@’ﬁ%meﬁ&@E&iacts%ﬁxsingfs&ﬁ%{eggmméﬁﬂ %iﬂ A s coul d

negatively inpact such devices. 20 Renoving a battery pac results in
even nor j -k QR Y ‘ﬂgﬁ'gl .o f el needs
of soneéﬁaé%dr@rﬁfl?ﬁg a I%%P%%g’%%fhﬁoher nobi ggf evi e%thja%@é@%]%%éT 16
DEC 200 ' . . LR 2 2001 PHP092501 PCT .

PCT/ Usgé}l I?Lgtl%!f{ %’;ﬁﬁ guﬁ‘%%c{ggl %1%3:13 g%%vﬁg'elg%‘?@ ?xﬁe??@éﬁﬁ%[gtareerufd;g%s%agﬁ%‘mémiﬂ ts are
created c‘é‘nﬁe@éops tBQ%anhgesémbedded within an existing battery pack define new ways of powering

battery-powered devices.

10 The battery packs discussed here are not empty battery enclosures, with only pass-throngh
win'ng. The original battery cells, circuit boards, fuses, etc., are all present and the connectors
shown herein provide means to have a battery pack operate normally when the male plugs are

removed {or replaced).
Battery Pack Removal

15 Another reason a battery port connector is not used is that to access this ljnexploited power
port would require removing the battery pack, which would result in the loss of available battery
power. Some host devices require that a battery pack be present, as the battery may be serial-
wired. Also, host devices are known that use the battery pack as a “bridge” battery that keeps
CMOS, clocks, etc., functioning. Battery removal could negatively impact such devices.

20 Refnoving a battery pack also results in even more bulky things to carry around, which hardly fits

the travel needs of someone carrying a laptop or other mobile device.

4
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devices. This is useful because battery packs are virtually al %S DEC 2003
renovabl e and repl aceable. Instead of having toqgr—e—pl-an and design-in new

power and data paths into a host device, the re @'ﬁé@% l%@t,er]y%%c&]_
contai ns these power and data paths. Sinply repl @m attery pack 5

upgr ades any host device. By placing the technol Sfugl&aqwgcgbmal
battery pack, it is not necessary to renove the battery pack durrn

connector operations... instead, keeping the battery pack in its host -
devi ce, 5# bel ongs, is essential. Devices that use_external
pomer-coﬁr%@géz ?* Tadapt ers invariably are designed to almgﬁfdﬂ]ﬂge t he
device's renovabl e battery pack every tine the external adapter is used. It

seerms | 0gi cabylefiobdly dARBIORSn Ulaa bRInF @R 4 rbhed PR IR s OUNG

practice. However, certain recharge battery chem stries "t offer

the chargaldeelidfseSehitetasd Eah@lfyg)ﬁ?& Mem}b& Embbablt ang k&b flceabfRAt LETY

technologies. Lithiumlon (Li- batteries, Tor exanple, can l[ast for

ly 30 | . ' ' o ,
i on R8BS i) pr ARl MRS AP 9 opl Bl bR e TR EVPRRATS, O
[ f h 2] d ni NSl SN' T . ur . tantl
15"t opy L) PRl iRR: Arkiles GRM L dg%“@fha-}d#ﬁ@g@l%i‘%?{ﬁ@%%ﬁ%i{‘i ik o
Bei bl | when, t h t h tt o | t . i t
nost - deoPEase sy fRhodig] yednabe ermohey Ba Blibreteal tles pac il | Lot ng

power from external power adapters and chargers through connectors at a
new y- d@FIRE t9AFRWEfhehattery Pirdiduring.copaestor perations) - yinstrad s ghiebatiehl e act,
such as rotating a connector to select a battery-charge node, a host-power
onl y 20 Pakde its best deyids. wiseg it belgngsHsesgemigl. Ri sks 5 MV ENOE9 SHEET & DEC 2003
PCYIUS 9 9 /19181 |IPEJUS 2 5 AUG 2001 PHP082501 PCT PCT/ US99/ 19181 Battery

char 911G 1S BelBs Gl ekl 55 orrsh HBkpr A ork rd BGRSE W05 Y

charge the device’s removable battery pack every time the external adapter is used. It seems logical

10 that keeping the battery capacity at 100% is a sound practice. However, certain rechargeable
battery chemistries don’t offer the-charge/recharge cycle life that was available with “older” battery
technologies. Lithium-Ion (Li-Ion) batteries, for example, can last for only 300 cycles, and
sometimes even less than that. In average use, an Li-Ion battery can have a useful life (fufl run-

- time, as a function of capacity) of less than a year, and nine months isn’t uncommon, Constantly

15 “topping-off” a Lithium-Ion battery only degrades useful battery life.

Being able to elect when to charge the battery, independent of powering the host device,
would prolong the life of expensive batteries. By delivering power from external power adapters
and chargers through connectors at a newly-defined battery pdwer port, a user need only perform
a simple act, such as rotating a connector to select a battety—charge mode, a host-power only

20 mode, or both.

Battery Charging Risks

S

LMENDED SHEET



chargi ng sessions. Lowinpedance batteries, such as Lithiumlon, zgn@rga(:t 3033
heat during the charging process. This is especial

cell -vol tage i nbal ance occurs for, as resistance Pcm fgﬁe/elngl 1168 1
battery pack can overheat. Lithiumion cells have i O or,
volatility. 5 For exanple, an article in the April a@% etl}abl &Uafmﬂd&
Wal | Street Journal reported on the potentials of fire, snoke and possible
explosion of Li-lon batteries on commercial aircraft (Andy Pasztor, "Is
Rechar gigigohaBiRfr in Flight A Safety Risk?" The Wall St (‘?i% Sadfhal . April
2, 1998, pp. Bl, B12). To be able to easily disengage a volati fe battery
cell cluster from Its integrated, hardwred 10 battery charging circuit
has obvi ous $aftayyhdegingfsiatdestrudaveqiradessih otheewayt dahirépested ainetd3Sarcbutiegct or
assenbl i es di scussed herein lend thenselves to a sinple battery bypass

Circui t ohhriphipRedsiafs. Dakvti@padangaateries GudthRLithiuhoph, @Ruhte Gedt dividpahoover ed from
an external power source such as an aircraft seat- power system w thout

char gi NGhareadcbR! Vhis :Itas«p%aﬁwmel iPRcdlISvoREge iRUAMCE odrsSfofTBY Hsik@ideaci Ng an

exi sting battery pack with one that incorporates the connector assenbl y.

Thi s is @&l mekhe bRy %dcﬁ catl dVRihSat A hid {b\ﬁ%gl!lsflmre §Fébh't§n!u91”fof Qoldfliry. MPOT tant

saf ety concern. Because ‘the connector asse no |f|cat|0n to an

a
exi st nq:ot)a,tatﬁ;pi%ama&e RO AR, 2608, PG5 w{ﬁz%ﬁﬁm longied abl i shed

and wi de dis utron netwo ava| Ity o ety evice s

w despr % f Lntlzhls? of fite, %k(g an't'ie sttbqg g)g)?o%lon%lrf El-fog%u atter gg 1 ergi %Sm@%ég%d

f abri cat'ed, | hce t'he co

ol E'S.C?@s%%t‘gtﬁmp‘w éﬁ’r&ﬁg@%@d?ﬁfaﬁﬁ”ﬁﬁ? itfai}ys,srsst&wa%vk 0. B0 cam o

the batteré}\/%a%g Connect| ng a power - conver si on adapter that has an out put
vol t age PB- D SHEET For;'U 6DEC 2003 S 99/19181 |PEA, 1S 2 5 AUG 2001

PHP082501 PCT. PCT‘/) US99/ 19181
To be able to easily disengage a volatile battery cell cluster from its integrated, hardwired

:

10  battery ¢harging circuit has obvious safety benefits. Several of the modalities of the connector
assemblies discussed herein lend themselves to a simple batte;ry bypass circuit within the battery
pack, so that a host device can be powered from an external power source such as an aircraft seat-
power system, without charging the battery. This function is achievable by simply replacing an
existing battery pack with one that incorporates the connector assembly. This is a cost-effective,

- 15 simple and convenient solution to an important safety concern. Because the connector assembly is
a modification to an existing battery pack, and battery products already have a well-established
and wide distribution network, availability of this safety device is widespread. No entirely new
devices are required to be designed and fabricated, since the connector assembly is essentially an
upgrade modification.

20 Power-Conversion Adapters

Battery flammability and explosive volatility are related to inappropriate power devices

upstream of the battery pack. Connecting a power-conversion adapter that has an output voltage
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~make. Laptop conputer input voltages, for exanple, e 047 A2 '
to 24VDC. Wthin that voltage range are a significant nunber o? &é%@fﬁd
DC/ DC adapters that are power-connector-fit corrpatitP , MEMt ut

i nconpati ble voltages. A count of notebook conputer power-tonversi ?001
adapters 5 available fromone nmail order conpany nunbered over 250 discrete
products (i Go, Reno, NV, www. i GOCorp.con). The probability of a voltage

m smat ch i ndi a serious concern. Conpared to the ltiplicity of vast
and di velrillgg)qlb%% vol t ages battery-powered host devi cggci@g%?(%‘?‘ i nput

vol tages at battery power ports are not only limted, but nore flexible.

Si nce bﬁthﬁfclﬁe&ié"t%h’hpﬁf@b&a%@%?aE&s?d&d@eqi‘ﬁ%aﬁ%ﬁfak@ﬂg :ﬁaneilyabfég%bm 4!

voltage, nmultiplied by the nunber of 10 cell’s wired in series or parallel,

there argpd vbitdhet g5 éﬂb&g??,ka?%agg%ﬁ'&ﬂb ZWG’@‘Q%‘?;‘?{?% { gotuggeﬁ@geg_:{a?gol e

exanple, Lithiumlon c cell's are nmanu
- : ' [ bat t Kk d
bt put o it g GACHE apd PepC it i B3ttt B bR BEC 1T
or ovi de- e s oo BB SIS SRR SRS e RRST e e A8 et ce' s
bat t it is 15 ible th I out put | 1 ' ld b
roqut e agtie o i a8 Somnein tBberdiars 2 Qe gty (695 MY o host
devi . t K. i d I to 8 t( nbly that '
el 1 m nat B FHOOEPaSE B PINEHE 5o Ne oI E d FER aAEaus BBSOBE o Sting
| apt op power connectors. Furthernore, battery pack output voltages vary as

a function ofCoafpard o b afuRiplidin dfivh anc?«ﬁvé‘r&aﬁﬂ@dolagéstt%&aﬁyrpaﬁv&@d figst 10. 8-vol t's
actually outputs voltages in a range from about 10-voltS, | AMENDED SHEET

16 DEC 2Q0ReReduitéSnd@ voikthed & bartdEpover Dot A1 THERS ARPrho FExible. i
PCT/ US99/ 19181 t hr oggh l%% 0- voI%pr(() vvir?ﬁ transi ent volt ag'eg eupmtbg' ?ngcevol ts),

dependi ngaR oufpfr Rithies 2k aSuklidh 8 & individual cell voltage, multiplied by the number of

not matched to the input voltage of a host device |?§T - ni st hiee DEE 2003

10 cells wired in series or parallel, there are a limited number of output voltages for battery packs.

For example, Lithium-lon cylindrical cells ére manufactured at only 3.6-volts (some are 4.2-volt
cells). Thus, virtually every Li-lon battery pack made outputs either 10.8, or 14.4 volts (with some
relatively rare 12.6-volt cell clusters). If an external power-conversion adapter was designed to
provide power to a notebook computer host device through the host device’s battery port, it is

- 15  possible that only two output voltages would be required, since the external adapter would
electrically “look™ to a host device as a battery pack. This adds value to a connector assembly that
can eliminate the problem of there being some 42 different types of existing laptop power

connectors.

Furthermore, battery pack output voltages vary as a function of charge state. A fully

20 charged battery rated at 10.8-volts actually outputs voltages in a range from about 10-volts,
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charge or discharge. This sane host device may be able to accept 1Bpgg[; 2003
voltages at its usual external power-adapter input port . within a narrow

vol tage range of +/- 1-volt. Thus, host devices hd{ et 9 181
tol erance for potential voltage m smatches at theiry pgﬁgr orts, as
s conpared to at the traditional power jack. By pr p rAEthayﬂtw

that uses the battery's power port, the nunber of external power devices
i.s significantly reduced, and the overall risk of danaging a host device
by a voltage mspmatch is mnimzed. The heat dissipation fromcharging a
Li t hi umﬁlﬁﬁ%‘%c&ry pack is conpounded by the heat bei Rgl/HjeHéefhtled by
advanced hi gh-speed CPUs. Wth conputer processors running so hot in 1o

por t abl efigyh 726, bRt Bhsichl IiflecsBRS 16 DIR), dBIcRBRe oF 1 pan Ay sth g T ed. he

additio at from charging a tery onf’y ™ in er mal

char o ng s PEAGRER TR RRTHLY ARERRR0T el R RBR RN 0L TS

ot herwi se._may be ¢ rom sed, or,.stressed.b ext ended hours .of exposure to

neat il Qe GO AP S AR Vol e T vl . Bt RS 5. i s

since a,nunber of these products are not used for. travel, but instead spend

2l nost  dFFE B givaer lggpphfor peERrEL Vol ap s AhSs ab&ﬁl@é@mm@m% %C wal | |

outlet in a hone or offjce, serving as a desktop substitute. In such

devi Ce afﬁmpﬁfefgfq % the traditions] paweryigek, g:p@&tﬂéﬂw PRSI (anectos thabwsen e battsaxs er y has

no practicality. By using a connector assenbly that can be sel ectively put

into a rRYYST R, é}&tﬂe@w of exfgrmali ey eiotavipes i signifieantly sedneed, anddhapyerallmigk pf f e

expectancy of these host devices can be extended 20 by elimnating

unneces $@maging @ hefs devieedy aARTORISISHBET miniBizaEC 2003 PUTINS 9 9 / 19.18 |

| PEAIUS 2 5 AUG 2001 PHP082501 PCT PCT/ US99/ 19181 Energy Conservation

There's a le ' : . ehar rd r | '
e H&Yti@gfgauiﬁpsmh&gﬁggpﬁﬁ&ﬁ@{%@b}&& B3oBo LR it flat

|
. (5] .
aircraft. Sone commercia pass alrcra oVl de power "systens wt h

power o l’bteing %@ne%te& ﬁ}eadge?tﬁgfﬁlgl?-gpeg@ éE’Us With computer processors running so hot in

10  portable devices that heat sinks, fans, heat pipes, etc., are required, the additional heat from

charging a battery only intensifies the thermal issues.

The connector assembly described herein, by disengaging battery charging, extends the life
of a host device’s components and circuits that otherwise may be compromised or stressed by
extended hours of exposure to heat. This is especially valid for host devices like laptop computers,

" 15  since a number of these products are not used for travel, but instead spend almost all of their useful
lives permanently plugged into the AC wall outlet in a home or office, serving as a desktop
substitute. In such device applications, the need to repeatedly charge the laptop’s battery has no
practicality. By using a connector assembly that can be selectively put into a mode of battery
charging only when necessary, the working life expectancy of these host devices can be extended

20 by eliminating unnecessary overheating.

?
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The head-end aircraft power source is a Qenerator, so“the_LgtaI1éh$ﬁH12mE

energy to power all of 5 the aircraft's electrical I;i 1 pad

Ai rbus A319, for exanple, has only sufficient gene? T aci?’gﬁ'og‘i_@i
provi de seat power for |ess than 40 passengers' | apt] t e ( AUG 2001
Service Information Letter (SIL), dated 8 January 1999). A | aptop conputer

bei ng powered from an external power-conversion adapter uses 20-40% of the
external power to charge its battery pack, which translates to about 15-30

Watts. i sufficient power to charge 200+ | apto ies puts
a considera ?%ngggin on the aircraft's electrical systeEF&@FggE%?%g battery

chargi ng by enpl oying a connector assenbly descri bed herein is a cost-

ef f ecti VEnsmRpaSHffvakiper i ng an airline's operating costs, by minimzing the
total |oad schedule of the cabin power grid. The airline saves the cost of
the fuel required to o%grate the generator at a higher power capacity. 15
Ai rline oper athsFess hlgtsobyions epswen toRey chases hattemins op gprpmenciahaircfBPIBE t t he t ypes
‘of passenger electronic devices that can |legally operate on the plane. The
use of RPONgBsPigkpassenges prgaft provide pawer systRptiesth PQWer quildls ot tho pasPasRerseatt oys, i s
banned on every commercial aircraft. Passengers may be confused on

ai r cr af t Thgteadenthitsyafiomer sarce i a generator, sb the tetrlampiunt of shergetogeverdlad
passenger seats have power systens for |aptop use. This airline' s seat
powers outhk etrcraft’s alesitieal dgsteth ia litnited fThe AirBds A3 1§afoe trample, dstoly spfiicient An
unsuspecting passenger, m stakenly assum ng that the cigarette-lighter C

Wm SHEEdendfatdDE£padiBQd prdvide bedbBOwer ForliEst thad REAAdsEnglrsAlabtop 26ifputd?H b 01 PCT
PCT/ US99/ 19181 port was for cellular phones, could easily plug in and turn

on a cel $erpiboMgormBesalLLHer (SO Eatell £Taudiy 1999). OfaptaP dahiitér®dsing Bowédred gannect or
assenbly described in this docunent, airlines can elect to use a specific

connect Ogg é&mrgﬁa@s@vﬁonv&daﬂtagmm $1B4 exdtdimal pERE Y Bihrdeqls bRy enger
seat-power. By limting the use of a female receptacle to battery packs for
pack, which translates to about 15-30 Watts. Generating sufficient power to charge 200+ laptop

10  batteries puts a considerable drain on the aircrafi’s electrical system.

Disabling battery charging by employing a connector assembly described herein is a cost-
effective means of lowering an airline’s operating costs, by minimizing the total load schedule of
the cabin power grid. The airiine saves the cost of the fuel required to operate the generator at a

higher power capacity.

15 Airline operators have policies and in-flight rules that prohibit the types of passenger
electronic devices that can legally operate on the plane. The use of RF devices, such as cellular
phones, and radio-controlled toys, is banned on every commercial aircraft. Passengers may be
confused on aircraft operated by American Airlines, for example, since selected passenger seats
have power systems for laptop use. This airline’s seat power outlet is a standard automotive

20  cigarette-lighter port. An unsuspecting passenger, mistakenly assuming that the cigarette-lighter
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5 laptops, and not allowi ng the connector to be used in cellular Morﬂ&t 2003

battery packs, for exanple, an airline can contrm‘ f n

devices it allows to be connected to its cabin po ’ lg‘g{pg /pfﬁigei

Batt ery- Onl y- Power ed Devices There is also a variet ﬁm\éerpgo%l@%gm
I | ck.

devi ces that does not have an external power- 10 su r input ja
Cordl ess power tools, flashlights, and other devices neant to run strictly
on renovabl e and/ or externally rechargeabl e batteries nay not have been
manuf act | an alternative nmeans of power. If t of a
cordl essﬁgﬁﬁs}e{%@es dead, for exanple, the only recou?&;eﬁﬁésggﬁéﬁsél ly to
renove the battery and recharge it in its external charger. This is

f rust r atgoftGvas 6 MM PRI Toliid %adiig Plug@n &ldQfmion aldsieplioned! e of a project to
wait for a battery to recharge. 15 By integrating a new connector assenbly,
such as the gnes shown in the figures and text herein,, circujts can be
created t hat BysRsetherg e aquiberefmagalies ﬁ&%@ﬁ%&ﬂsﬁeﬂbﬂﬁﬁq@e@lﬂé@ma pover
connector through which power can be delivered froman external power

sour ce. decyBent, aihines ca eeqt to yip a spegifissamectgutylgrshans on wiingsphegie thasisoper at e
devi ces such as battery-powered drills, saws, etc., fromexternal power,
si nply Dyserved fertpassgnesr seargaiwen My limitieg the hsepd adomatergesptacleito basteprnacksgor
connector interface on an exposed face of the battery pack. Wth sone
nodalsi t ilegopsf andmet dllowikigENDEBNSHERT b edDiECethdd PhoRlaftesy packs, fod&amgie, anVPEMI S
2 S AUG 2001 PHP082501PCT PCT/ US99/ 19181 connector assenbly that is the

i nvent i ciirlineeanextte feltypehaf gesenga debiees dalimecto dd camented 1o,its @hhin powny

si mul t aneous equi pment use and battery charging in products that hitherto
did not shase. these capabilities. Devices with holders for individual
battery cells fall into this same category of not having 5 an external
B(r)\(l)v\e;irdg%t}dem}-&n&-r}’%wgg\élﬁegicgvoeS have an external port, it is not wired to

There is also a variety of battery-powered devices that does not have an external power-
10  supply power input jack. Cordless power tools, flashlights, and other devices meant to run strictly
on removable and/or externally rechargeable batteries may not have been manufactured with an
alternative means of power. If the battery of a cordless dIﬂl goes dead, for example, the only
recourse is usually to remove the battery and recharge it in its external charger. This is frustrating

to anyone who has had to stop in the middle of a project to wait for a battery to recharge.

15 By integrating a new connector assembly, such as the ones shown in the figures and text
herein, circuits can be created that use a host device’s battery-power-port interface as a power
connector through which power can be delivered from an external power source. A user can
elect, when a power outlet is available, to operate devices such as ba&ely-powered drills, saws,
etc., from external power, simply by attaching a compliant external power adapter into the

20  connector interface on an exposed face of the battery pack. With some modalities of the
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si nul taneous battery charging. Not being able to charge.repl aceabl e pafiEerng3
cells in a battery holder that is inside the host Pm&se??nZ\fe@e
usef ul ness of rechargeabl e al kalines, for exanple. 1T r o _lé.rB 10
| eave individually replaceable battery cells in thBg er o] ile
charging, and a nunber of the nodalities of the CZEMaséeﬁbha% Zﬂvm

di scussed herein allow 10 for that. The added conveni ence of being able to
operate a host device instead of draining its rechargeable al kalines
(these es typically can only be recharged 10; i t hen nust
be di sc%ﬁ?%léé(quuces operating costs. The use of the g%?ﬁé% 8]asserrbl y
saves tine, since the wuser doesn't have to take the tinme to renove each

i ndi Vi dug@inn&@drlasiglytha §ahd fvéofioR a8 R@Eal cherlda! @R be coARSH&HAs WA alibFHENt ages
15 G ven the above, a nunber of operational advantages of the connéector
assenbl yg; '19,,9%'g,%n GNP CHRARRRY if Blo ' St

connect osruﬁglztiatrl]lgﬁlgegsec to e g?tri c?il Iy slg gdgﬁh?ﬁhgtwgg‘gﬁﬂaggﬂ%& host

devi ce a&ﬁaﬂﬂﬁtﬁespomr system (b). By isolating the battery source, or a
peri pheral;  Tfromthe original host device, new AMENDED SHEET PHP082501PCT
PC7~ 99 /1g 16 DEC 203 181 US 2 5 AUG 2001 PCT/ US99/19181 circuits are
creat ed t hat Redviconwwixbhaderafor puinaduaklmtteny esllsdall ingt thissgmetataggerad notthapieg f or m
nore safely because the battery voltage can be verified before that

ext ermal anpateeral powven ppit.i [Ethe tleviee dveshave aw &xtenal (poit, it Bacwitd taprogide pl ug can
function as a rotating selector switch that has nore than one position,
addi t i onghuleaneus ibhiserpEharding. NGt ey dbiiLib alidrgy18placeabl O bateiyerRled atbartd@e hblaérm
specialty functions 5 or operations. (d). As a "key," part of a nmale
connect OthatGinsiBethe A6R dahtSeRRM thd\sefMBARNT RBArEeable alkARnes Tor exafpl. power or
‘data cord, to afford access control to equipnment or el ectronic devices.

It is more convenient to leave individually replaceable battery cells in their battery holder
whilé charging, and a number of the modalities of the connector assembly discussed herein allow
10  for that. The added convenience of being able to operate a host device instead of draining its
rechargeable alkalines (these battery types typically can only be recharged 10-20 times, then must
be discarded), reduces operating costs. The use of the connector assembly saves time, since the

user doesn’t have to take the time to remove each individual cell and place it in a special charger.
Operational Advantages

15 Given the above, a number of operational advantages of the connector assembly of the

invention become apparent:

(a). A simple, low-cost connector can be used to electrically separate two devices, or a

host device and its power system.

(b). By isolating the battery source, or a peripheral, from the original host device, new

I
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(e). Wthits very small formfactors, a fenale conngctor can be e

i nside a battery pack, to nake it a self-contai n\?\gm gﬁ] hﬁr?oédﬂfg 2003
speci al power or data interface to external |o po &i 35

or nonitoring equipment. This can be acconplishe re
or otherwi se nodify a host device. By replacing tm ? ah@@yzgﬁrnk
wth one ;'i ed with a connector assenbly that is the invention, the
functiongﬁq%g 06? oth a battery and its host device isPSHHSA¥EAE! wi t hout

per manent reconfigurations to either the battery pack or host device. 15

(f). The HONRFL PbatdTRA g@‘lﬂﬁ?’ ?r)gff'ﬁ‘al nggﬁvﬁs&c&%%r ﬁatfeﬁpcl,hg%%:;?ﬁ Berf‘o i)?a)fﬁ ting

| nput power jack, wth cat1ons or

with the es that
D e gl L ke A ?%“ed‘ef?.% Jan
Instead, the fenale receptacle is sinply wired in a different

confi gur at i or(c)- Bachuse amale plup eangfinggion 8s amgating eelattdr kwitehrthat hemodechah\wae 20

i nconpati bl e external adapters. Any fear of possible m smatched voltages
bet ween positenwiditidBal cirduits oD 6@FiguRBons kad Belergandd 'to PerfodtdGpaddd, fidRee2501
PCT power adapters and host devices is elimnated. PCT/US99/19181 (h). In
certa n endpedtiomnt s of the connector assenbly that use a fermal e connector
that self-closes to reinstate a circuit, the need for an OV OFF power

switch in conjuncti, n,,vvltha ower in j ack i mpnated. A male plug
i s. now defi R@hﬂf <y, Pag ofi # PG caBRestof gaﬂtbﬁlr??‘ct"ﬁ H’HJS‘Pte?hﬂéﬂ??@%atéhP $Hen the

plug is inserted ntothefemalerecetacle (i). Certaln enbodi nent s. of

t he conn¥&ROWeLY, toAftorhacgens FonsAto GaMRMENt|oF elestiomly deMigeshani sm t hat
secures the nale and ferral e assenblies, an inportant feature for devices
l'i ke (e). With its very small form factors, a female connector can be embedded inside a battery

pev e

pack, to make it a self-contained device that has a special power or data interface to external

10  power or charging devices, or inonitoring equipment. This can be accomplished without having to
rewire or otherwise modify a host device. By replacing the existing battery pack with one
configured with a connector assembly that is the invention, the functionality of both a battery and
its host deﬁce is enhanced, without permanent reconfigurations to either the battery pack or host

device.

15 (f). The connector assembly can be used as a replacement for an existing input power jack,

with minimal modifications or rewiring.

(g). Problems with the existing multiplicity of connectors on electronic devices that allow
incompatible external adapter output voltages are eliminated. Instead, the female receptacle is
simply wired in a different configuration, and a new male plug is used to differentiate the two

20 incompatible external adapters. Any fear of possible mismatched voltages between external



| apt ops that are often noved around the |local area in industrial olrn%slnggi%tﬂga
applications. (j). In certain environnents, host L g} autonatically
charge their batteries when 10 external power is j cahQbg ]_e@sq_lal
nodi fied by inserting a battery pack that has been upgraded to the.
connector assenbly in.this invention. Thus confi , e hogt i I S
rendered safety conpliant. (k). Sinultaneous baamit Snéﬂnmjmm
delivery froman external device can be done w thout nodifying the internal
circuitry of the host device. 15 (1). By installing a switch that responds
to appl iBEFBORICTsi gnal s, and locating that switch in BEYHEPPHE male or
femal e assenblies of the connector, battery nonitoring and power delivery
can occ ' - rCa that shares nore than two contacts in
a conne to(‘;&ré}%ds%gtgﬁb yp&?w&kgrﬁ' I'Sfeﬁg battery chargi ng can be done by an
external device attached to 'a connector assenbly such as those defined
herei n, whi ckhnincetian cabadinentodf thoanectatassambly thap odeta. ferhBe AWBMDERhSHEET 16
DEC 2 PCTIUS, -9 9/ 19 181 1PE NUS 2 5 AUG 2001 PHP082501PCT

PCTI USO 31918 to feirptatecaditcoinsheieed fig aa U0 PR pdvat ywiddhdk corpdiction wisl £

different electrical paths for power, data, or both when a male plug is

I nser t egodkr iHQITGACR 6k ¢lBinatddOA neXepTing 18 now ldefined ehadRRbafpatabRAS nikitd hag (but not
limted to) the following: 5 1) Dimnish the need to be charging a battery

pack swhekviedoewhal thepluPRWRE&OH0GR: feingle 3tepth@®l €. By not charging a battery
every tinme a host device is connected to an external source of power, the
life expectancy, of the battery is increased. Since nost _rechargeable

bat t er y- powe Kié§cEpBEMPpHMEnts Bg‘ih% eQnngeiorasIemblygan Ye equipped witha jafchigt t er i es
when external power is connected, the use of a connector that disables the
battery mechanism that secures the male and female assemblies, an important feature for devices like

laptops that are often moved around the local area in industrial or service applications.

(j). In certain environments, host devices that automatically charge their batteries when
10  external power is applied can be easily modified by inserting a battery pack that has been
upgraded to the connector assembly in this invention. Thus configured, the host device is rendered

safety compliant.

(k). Simultaneous battery monitoring and power delivery from an external device can be

done without modifying the internal circuitry of the host device.

15 (1). By installing a switch that responds to applied power signals, and locating that switch
in either the male or female assemblies of the connector, battery monitoring and power delivery

can occur with a two-conductor cable that shares more than two contacts in @ connector assembly.

(m). Monitoring battery charging can be done by an external device attached to a

connector assembly such as those defined herein, which may be capable of power, data, or both.

'>
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10 charge function increases the useful life of the battery, thus f&B&ENGILs
total operating cost. 15 2) Sone |ocations nay no i .téeqry har gi.n
practical. Battery charging can consune 20-40% ofhmr daﬁ %Cﬁedﬁl e
of a host device's power requirenents., If a car's battery is |ow,
operating a host device such as a |aptop for an %i t
dashboard outlet could result in a stranded not oﬁp . trs nggﬁn&dﬁon

| ocations may not be suitable for battery charging. There is sone risk in
charging batteries, especially high-density Lithiumlon batteries. An

ai rline, PIR08230UFESe ship operator, for exanple, may w shPEHUBSPHMi%8Y he ri sk
of an onboard battery-related fire or explosion. A sinple and cost
effectivg r’rl'vjat hod woul d be to use 20 battery packs and power cords that have
a connectBPUHIPR, di sabl es the charge function, while still allowing an

ext ernal power supply to power the host device only. 14 AVENDED SHEET 1 6

DEC 2003 PClAd{fpethd8d batRrylfadk thbiRirédkds/Jifferént Sbkaritad pathsHolotweb Qath, 61 Gbth
PCT/ US99/ 19181 4) Extended-run-tine external battery packs can be used to

suppl eneRhend AShlug AeVeRA & r@f&Re Al Sor BakpR! Mcludd WppReat¥lssacH UsYhir gaPPaci ty
battery packs connect to a host device's existing power input jack. So
confi gurgdieditbpneiduehiag! battery pack nmost likely is dedicating some of
its stored energy to charging the host device's battery. This 5 occurs
because host systens are designed to cha;gg t he associ ated battery whenever

external powdd is aJaiminighthe noed tobqrbargingadatiens pack whes an exdsrpal poversalesy does
not distinguish an external battery from an AC/DC wal| adapter, for
exanpl e, so t heisexailebldd¥-not charginga brsfetyevery tiswadoptidevice is connected to an
external source of power, the life expectancy of the battery is increased. Since most
rechargeable battery-powered electronic devices autoinatically charge their batteries
when external power is connected, the use of a connector that disables the battery

10 charge function increases the useful life of the battery, thus reducing total operating

cOost.

2) Some locations méy not find battery charging practical. Battery charging can
consume 20-40% of the entire load schedule of a host device’s power requirements.- If
a car’s battery is low, operating a host device such as a laptop for an extended time

= 15 from the dashboard outlet could result in a stranded motorist,

3) Some transportation locations may not be suitable for battery charging. There
is some risk in charging batteries, especially high-density Lithium-Ion batteries. An
airline, or cruise ship operator, for example, may wish to limit the risk of an onboard
battery-related fire or explosion. A simple and cost effective method would be to use

20 battery packs and power cords that have a connector which disables the charge

function, while still allowing an external power supply to power the host device only.

\4
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ef fectiveness by having to relinquish sone amount of its stored enefgyDED 2003
charging the 10 host's battery. By using a connect g i herein, the
external battery pack can be routed through the hggm?g‘ﬁgje&isﬁlh&i
battery pack and, by doing so, the charging circuits w th the host device

are temporarily disabled while the external battedpm Q55|AU®qggl|h| S
a

enhances the run-tine of the external battery pack, and also elimnates
inefficient energy transfers between the two batteries. 15 These

non-1im tski?n ex | es of applications for connector assenblies such as

t hose dét Pg"ﬁg %Hﬁ this document show some practical r&dt/WP{8&%ises.
Design Paraneters Sone of the design paraneters required to achieve these

uses nay be: 4?.) Smléﬂ&@&mﬂ%n%%%maﬁﬁﬂ%%?gkwﬁrﬁsw se@%ti{b\%&ﬁpt acl e,

since avail abl e space wthin attery sislimt SHEEt 16
PCT/ LS00/ 10161 By ot PP aed bIRCA Jre Gorbai- ol batd bt tinde o abiost, 1 e
pack desi gn i n 7y Bfe by PR ST pufelfed PR ERARRLTRBHIE Y AR £ T X

| nvent fon Thi o i ARASEPAYMREH 0t Bored SPGR tsBArPhE HE S ate SO aTEs or data
P Rl PR e T R

than had previously been present in electrical and el ectronic devices.
These new y- exterrial power is available.

As a power source, a host device usually does not distinguish an external battery from
an AC/DC wall adapter, for example, so the extended-run-time battery loses its
effectiveness by having to relinquish some amount of its stored energy to charging the
10 host's battery. By using a connector as defined herein, the external battery pack can be
routed through the host device’s existing battery pack and, by doing so, the charging
circuits with the host device are temporarily disabled while the external battery source
is in use. This enhances the run-time of the external battery pack, and also eliminates

inefficient energy transfers between the two batteries.

— 15 These non-limiting examples of applications for connector assemblies such as those

described in this document show some practical real-world uses.
Design Parameters
Some of the design parameters required to achieve these uses may be:

1) Small package size, especially for the female receptacle, since available space within

20 battery packs is limited

\>
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created el ectrical paths enable devices and peripherals to perfofigp pe\ge?(03

and/ or data functions in ways they could not w tgegaset®n t By
| ocating a connector assenbly of the invention iﬁmmeﬁeﬁm%mi
such as battery packs, users can upgrade and enh funcgi i of a
multiplicity of existing (and future) el ectroni cith r&cilﬁgﬁﬂfﬁhhb
-16 DEC 2003 PCT/US 99 /19 181 |PENUS 2 5 AUG 2001 PHP082501PCT

PCT/ US99/ 19181 Description of the Drawings FIGS. | A and | B depict a

barrel -styl e connector assenbly with configurable segnents, 5 that may be
mount ed PHRORSGIRICTY t 0 a host device, or within a power KIWIe/1818¢h as a

battery pack. FIG 2 details a barrel-style connector assenbly as
illustrated in FIGS. | A and 1B, showing.the inter-connectjvity of segnented
mating mal e AhcUREPRIEE] WA cerHp EIeTHIG COmASOL MG TN IR LATeErPagk. CEfRI o
receptacle of a barrel-style connector assenbly, as in FIGS. | A |IB, and 2,

showi ng var i oudn¥alidhe rerepsicledn A pew paltephRack AcsiEr iR & g that floetr t reqWigdht s. 10
FIG 4 depicts a male connector el enment that has a segnented barrel, and
pin el ectrical inedingtaemowit ehenagoolingor gssqmtls, | A and 2, as well as a

si npl e means of maki ng such connector plugs renovable and repl aceable on a
cord. FIG 5 jsm& F&s{‘,gt cross-sectional end view 5-5, as in FIG 4, of the
.conduct or ané insarator el enments of a segnented barrel-style male plug
showing their interrelationship. 15 FIG 6 is a second cross-sectional end
vi ews6- 6, as4) rPilpl@ity4fussf t he conductor and insulator el ements of a
segnented barrel-style male plug showing their interrelationship. FIG 7

depicts a cross-sectional sid [ kn.FIG 4, of the conductor and
‘insul ator elenents of a segne%?ke‘ll{i'?%grz?ée-lgf?hgnml e plug show ng the
tnterrel ationship of the elements. FIG 8 shows a sinple "junper” nmale plug
Lhat serves l-'l'gis I;'l%-er(lag(}naralatleés {E) a%'a&?a%dmc olr a 3&19& gﬁd/t()jradtala.a I/0O port, specifically

connector assemblies which have conductors, insulators and related elements that create different
10  electrical paths than had previously been present in electrical and electronic devices. These newly-
created electrical paths enable devices and peripherals to perform power and/or data ﬁmcﬁons in
ways they could not without such an apparatus. By locating a connector assembly of the invention
in replaceable modules, such as battery packs, users can upgrade and enhance the functionality of a

multiplicity of existing (and future) electronic and electrical goods.

o
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20 paths when a segnented male plug, as shown in FIGS. |A 2, 4, I\/ﬁ gESCa%gg
7, is renoved. AVENDED SHEET 16 DEC 2003 PCT/US 99 /19 181 |IPE §

2001 PHP082501 PCT PCT/US99/19181 FIG 9 depicts a i Ee o fent
P'g.n,@po r}a?'aﬁdiloer 1

pi n-style mal e connector which is capable of reconfli

data) paths. FIGS. 10A and | OB show a nul ti -segms’?%-st he

connector, as in FIG 9, and its associated fenal acl |€‘SE%FZ%%1
and wired into a sinple battery cell cluster, with the 5 various electrical
paths th have en created. FIG 11 is a cross-sectio i 1-11 from
FIG | CE‘E[F(@?%&IF%E to the wring and electrical paths ?ﬁlr’ﬁéefe/gl%]@

showi ng the detail of a battery termnal, an insulator, and the associated
wiring. FIG 12 depicts the two najor elenents - a multi-contact nale plug

and a mating femal e receptacl %ﬂﬂﬁﬂn*&?ﬁmﬁﬁ& =cl 0osing contacts - of a
connector assenbly that is rotated to various 0 positions in order to

di ff p gal: : ' Al ' f th
erbod rent s orCs FaRy 118 88e BBbnS s Simetidr kaedhip ChfppurihGbleteilf, O ¢
i I t that. al th |. f di i it
R e L R e e e A
functions. FIG 14 is a second view of the male plug shown in FIGS. 12, and

13. det ai | i NGFIGt 8 detdffs d batrekdtyle eonnedtdr assemblytas ilmstratedcih GIGS. drdand ABG.  15A
depicts a nulti-contact nmale plug simlar to that in FIGS. 13, and 14,

showi ng ghowshgl th€iheRlorneftivitg 6f scghiembd MRingmhdle aniFEngbele@ents. di fferent tip
configuration for a nulti-contact male plug simlar to that shown in FIGS.

13, 14, and .20 FIG 16 depicts the internal elepments of a
mul ti-cont acélr'5 Iée?f&laé W’éig@%f"ﬁﬂlog?%‘?‘??&q IGERPHGle &R ceggector assembly, as

in FIGS. 1A, 1B, and 2, showing various electrical contacts and the arrangement of elements.

10 FIG. 4 depicts a male connector element that has a segmented barrel, and pin electrical
contact elements, as in FIGS. 1A, and 2, as well as a simple means of making such connector

plugs removable and replaceable on a cord.

FIG. 5 is a first cross-sectional end view 5-5, as in FIG. 4, of the conductor and msulator

elements of a segmented barrel-style male plug showing their interrelationship.

15 FIG. 6 is a second cross-sectional end view 6-6, as in FIG. 4, of the conductor and -

insulator elements of a segmented barrel-style male plug showing their interrelationship.

FIG. 7 depicts a cross-sectional side view 7-7, as in FIG. 4, of the conductor and insulator

elements of a segmented barrel-style male plug showing the interrelationship of the elements.

FIG. 8 shows a simple “jumper” male plug that serves to re-establish electrical and/or data

20  paths when a segmented male plug, as shown in FIGS. 1A, 2, 4, 5, 6, and 7, is removed.

!
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16 DEC2003 PC 1us 09 /19 181 IPEAIUS 2 5 AUG 2001 PHPos2501 PcT 16 DEC 2003
PCT/ US99/ 19181 cl osing spring contacts that re- X @ iqpi NglQg of its
when a mating male plug shown in FIGS. 12, 13 ngMS re%\/gg?gglﬂ
is a cross-sectional view 17-17 fromFI G 16 of - CO, t AE
receptacle as shown in FIG 16, depicted here M&tlﬁ?ﬁﬂé gﬁhﬁ as
illustrated in FIGS. 13 and 14 5 partially inserted. FIG 18A is a generic
bl.ock di agram depicting a host device and its associated battery power

source t r jred through a connector assenbly such .l lustrated
in FIG %S%Oﬁ@‘ a positionable male plug in a first p%(gf@%%zltgééd t hat
external devices capable of charging a battery, nonitoring a battery, and

powering a hesd wifyictd maRsinRaldgitanehhe cHincoBrwRLA Rlalpdependently 1o
and sinmultaneously. FIG 18B is a generic block diagramdepicting a nale

plug i n @ehEeatg pBRed b8t data§psthed to a male plug in a first position in
FIG 18A, to sho theéﬁdc?(%}ferseeht power paths. FIG 19 depicts a detailed

view of a twgs; ct | e pl whi ch has two des of operation that
create a baﬁé@@qggﬁﬁgioﬁoﬁﬂo ‘P&%SFW%‘% Ppsstylg mple soppecton,as p 1AG. gé’n%lhows a

t wo- conduct or, mal.e plug as i.n Fl 19, with jts mating femal e receptacle,

t he recéﬁtaést?F‘égﬁg‘?P?#“gw‘gcﬂaFﬁénsFag &y g iote o simpliehatteny ceRL clyster,; Bﬁ%teﬁéi rcuits to
exi st through a single connector assenbly. FIG 21A is a generic diagram

t hat SdepfeEe® dasmicaldaths that have Begnseeagdconnect or assenbly illustrated in FIG
20 causes to be avail able, depending on the orientation of a male plug and
the 20 use &IG.ditiea crads-spchiosal-viest bit-Eldfroe Fi@G.d9B relating (2 theBriting andgbawicalc

di agram that shows a re-configured original conductive path that 19 AVENDED
___SHEET paths in FIG. 10B, showing the detail of a battery terminal, an insulator, and the associated wiring.

FIG. 12 depicts the two major elements — a multi-contact male plug and a mating female
receptacle which has self-closing contacts — of a connector assembly that is rotated to various

10  positions in order to create different electrical paths.

FIG. 13 is a detail view of one of the embodiments of a multi-contact male plug shown in
FIG. 12 which has an alignment element that also prevents the plug from disengaging once it is

inserted, and which also can be configured to -provide security “key” functions.

FIG. 14 is a second view of the male plug shown in FIGS. 12, and 13. detailing its

15 interface with a multi-conductor cord.

FIG. 15A depicts a multi-contact male plug similar to that in FIGS. 13, and 14, showing a

different tip configuration.

FIG. 15B shows a different tip configuration for a multi-contact male plug similar to that

shown in FIGS. 13, 14, and 15A.

20 FIG. 16 depicts the internal elements of a multi-contact female receptacle, including self-

1 %
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fromthe renoval of a male connector in FIG 21 A 1 6 DEC 20086 /2033

9 9 /19 181 |'EAAS 25 AUG 2001 PHP082501 PCT me, N
Description of the Invention The invention provi ho’gP ﬁ:fgpiggt us -
for transferring electrical signals including po | NpLty out AU

I nformati on anong nultiple electrical devices andwmuSmp r%nﬁs!g bgﬂi
the foll ow ng description, numerous specific details are set forth in order
to provide a nmore thorough understandi ng of the present invention. It wll

be apparféBP82Ad%dver, to one skilled in the art that t¥HP%84&K i nvention
may be practiced wthout these specific details. However, in order not to

unneces iy 3§1()) g Hiabts [Iﬁ?releg%ﬁm] ioﬁ@fna_ll QUrbuité %Erpy Eaﬁ@%ﬁgﬁlﬂ% Slowis Fitis

alternate e nts i ncluding werl-known features I'nvention may
have F‘Otubﬁegm%ﬁﬂe egin 1o detail herein. Principles of Operation The
princi pl s of operation of a connector assenbly that is the invention are
i mportant to__defining individual inplenmentations of the nmechanical and
physi cal confE&tldrs berotsriectippalyisst 171 from EHT-i16/0f 2 mulfbepntactfemplg secgpipgid se of
an enbodi nent of a rotatable male connector with nmultiple contact pads --
and it s agshowagn FEGvd b edepisted pergovith amating mals phiey illustratedin §HGS.dP apddbnf i guri ng
el ectrical
5  partially inserted.
FIG. 18A is a generic block diagram depicting a host device and its associated battery

power source that are wired through a connector assembly such as that illustrated in FIG. 17, with

a positionable male plug in a first position so that external devices capable of charging a battery,

monitoring a battery, and powering a host device, each being capable of operating independently

10  and simultaneously.

FIG. 18B is a generic block diagram depicting a male plug in a second position, related to

a male plug in a first position in FIG. 18A, to show the different power paths.

FIG. 19 depicts a detailed view of a two-conductor male plug which has two modes of

operation that create a battery bypass circuit within a battery pack.

15 FIG. 20 shows a two-conductor male plug as in FIG. 19, with its mating female receptacle,
the receptacle having spring-loaded contacts that cause various circuits to exist through a single

connector assembly.

FIG. 21A is a generic diagram that depicts the conductive paths a connector assembly
illustrated in FIG. 20 causes to be available, depending on the orientation of a male plug and the

20  use of external power-related devices.

FIG. 21B is a generic diagram that shows a re-configured original conductive path that

9
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(power and/or data) circuits so that devices external to a host syt @pcai]
performfunctions as if they were enbedded in the ho_s.t...s§stem Al 5%1

el ectrical signals fromexternal devices nmay ad!) S é;i/ﬂgghﬁ
sub-systens whi ch, wi thout such a connector ass ul % 21 NEBIBED
SHEET 1 6 DEC 2003 PCT/us 9 9 /19 181 |PEAJS|P 209 FNdd:és PCT

PCT/1J599/1 91 8 1 be inaccessible. Arotating nmale plug (or an
non-rotating nulti-contact plug) and its associated fenale may create an.
operaiicggﬂmgﬂﬁ nector” that tenporarily disrupts andpéﬁﬁ %bgﬂres a host
device's orrgrnal internal circuits. Such a Y-connector Can be used, for
exanple, to nonitor one or nore activities of a host device or its

sub- sy st@iits B¥mi tBleRbid 0f adlelcBftict®EMniAG. 21p¢ 1/ 0 of that sub 5 system for
such purposes as nonitoring, powering, or sending/receiving data. An
exanpl e of a specific connector assenbly function is to disrupt the power
circuit between a host device and its internal battery. This disruption
may be necessary because battery charging is not deened appropriate at the
time, or in a specific location, yet external power to the host systemis
needed. Perhaps an external power supply is input-side |imted, because it
is 10 generator driven (or being powered by a car battery while the engine
isn't running). It may not be prudent to deliver sufficient power to
adequately run a host device, and sinultaneously charge the host's
internal battery. By being able to only power a host device, and not charge
its battery, power-limted resources are conserved. Upgrade Paths 15 The
capabilities of multi-segnented, and/or rotatable connectors, allow
multiple- sinultaneous functions to be perforned with a host device and its
sub-systens (or peripherals) wthout numerous conplex interfaces. One
connector assenbly can deliver significant upgrades to electrical or

el ectroni c equi pnent for functions that were not originally designed into

t he devi ce.
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Upgradability can be achieved sinply and cost effectively by Iocatisnngteﬁ
connector assenbly and 20 related wiring in a renovabl e i-or easi I§} 003

field-replaceabl e) nodule. For exanple, since r I anyt]_er;_r:@c]_(s
are user-renovabl e, incorporating a connector in_a replaceable POI/US ~ 9

/ 19 181 200 |IPENUS 2 5 AUG 2001 PBP082501 PCT 19 Y}
housi ng provi des a conveni ent neans of nodifying electrical 2§r@gg 2,0:040t h
in the battery and, as a consequence, the battery's host device. A battery
pack i's shown in several of the exanples herein, such as Fig. | OB. A

host - deREPE825AHICTf act urer can upgrade an end user's bat¥e¥ySP4818! repl aci ng
it wwth a battery pack having a 5 femal e receptacle 189 installed. Fig. 20
shows how such a connector upgrade is installed in a battery pack, but

ot her renovabl e sub-systens or nodul es, such as the external AC/ DC power
adapter normally purchased with a host device, also afford upgrade

opportunities as |locati ons[)ewﬂ[mppemﬁpﬁonijrthetmnremﬁesnbl y may reside.
Connector assenblies of the invention nay be integrated into a host device

at the time of 10 manufacture. Figs. 1A and B show a nulti-segnented host
devi ce' s powdhe inygniion peayides 9methpéand dpparatus for Fanséaringelectrivabsignalswddusling
Upgrades to install a connector 101B (Fig. 1B), or an equivalent, in an

al r eady powemanfl arput/owput irfetmatien arcengoauitifle cldaneal theviags arld theiecbniposdnts. der vi ce
technicians. Electrical traces 157, 159, 161, and 163 would not be in

pl ace i fthd foHodung Hesdeptionenuniesoubs epaatiicudpgilsate skt fath is oplet @pemiidd 2 ddrew res woul d
be installed, or the circuit board would be replaced. However, the intent
of connekdreugh vheGeERIingSS il FeurIREniiar &i willibs appardgthoRens té ondBrilied sh exi sti ng
host devices, but instead to install the preferred nodalities a as fenale

connect Ghe dritha thdprei ifveh 86 ASERIPractibRbkitdut heteRpRFiclclaM, ti8sweveDBCK.
Connect or assenblies discussed in this docunent, as well as non-limting

ref er encafhr 40t 18 hhREESdrlY SbsBRE Alelidvefifon, Al rfbaPRPlemenhrifn brRldmi Ny a
"Y-connector" circuit that may interrupt an
embodiments including well-known features of the invention may have not been described in

10  detail herein.

Principles of Operation

The principles of operation of a connector assembly that is the invention are important to
defining individual implementations of the mechanical and physical connector of the present

15  invention.

A non-limiting purpose of an embodiment of a rotatable male connector with multiple
contact pads -- and its mating female receptacle — is to provide a means of reconfiguring electrical
(power and/or data) circuits so that devices external to a host system can perform functions as if
they were embedded in the host system. Also, electrical signals from external devices may address

20  specific host sub-systems which, without such a connector assembly, would

N
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exi sting electrical node of operation. "Key"-type nmale plugs and t hej r
mating femal e receptacl es a3 AVENDED SHEET 1 6 DE PCT/ us 9 sﬁ Edo 28083
"PEWS 2 5 AUG 2001, PBP082501 PCT PCT/ US99/ 19181 (Cﬁ%?/ﬁ& ? o?ad%
17, as a non-limting exanple) provide an automatic recon |gura ion
original circuits when the male plug is renoved. lP 5% ude
barrel -style or pin- type connector assenblies (refer g ﬁﬁﬂ
whi ch use of a "junper" nmale pI ug to return a host device (and its

peri pher al s% to the original "as-manufactured"” electrical configuration. 5
Mbst con 81°1BSEenbl y enbodi nents herein all ow for ad8CTUSPRAII8keat ur es,
such as "hot insertions.” By the location of a male plug's contact pads,

ol cotri ot TekPmia PERTERMEphE b B SyainR i BBl v i B Basioclh )

active prior to a second con Strategic nt of insylators in male
and femafegl " p“ﬁu%%%ﬁ%wtgs%ﬂwgﬁp@f scalnfjcf?ﬁo W?r"d’ﬁftl on,
rerouti n(g of , eI ectrical paths ltcgnd the creation gf 1o Y-connector-style

el ectri c&V'% 'ﬁ"f’jrf{ uigs; $yqhia, i congrgter can ge pisd, ot SARPIRIASONIFAIE T ed by
rotating the male lug to at | east one nore _position) create operations
simlar wereécwms'ofgmwéé%‘me of ifp subtsystRinby iselating and Fréirecting thedO of taajsub-sy st em
can be done by rotating a male plug to a sel ectable position, for exanple.
Each %r afymder sch purpesasaRasitoring, poRRring: gending/rpeeiang dots. used as either data
or power paths, or as conbined m xed- 15 signal circuits. A Milti-Segnented

Barrel - Type Rlof SSREMHR nrfoctS ARG e)pfunﬁ%ﬁ%?ald}%m&)?ﬁle&)%@ereckr&%?nt S In one

enbod: ment of reseI I nvent1 on, S]E rate A and 1 B.
5 ;
115, co %‘W%mr e H?g#f%%l’éﬂ%y%ﬁ?ér%?‘éfa%a B SRARHT bbatfoe iy o P

segment s &%gﬁgg t%o 16%9&8%1"(“?%}1#? % égeahme or &%%ggc%cqg)cgugnn%lateeﬁe?na?B(E\Qe% | oeﬂle::L 01 Bis

COI’TpI’I se erna

host system is needed. Perhaps an external power supply is input-side limited, because it is

10  generator driven (or being powered by a car battery while the engine isn’t running). It may not be
prhdcnt to deliver sufficient power to adequately run a host device, and simultaneously charge the
host’s internal battery. By being able to only power a host device, and not charge its battery,

power-limited resources are conserved.
Upgrade Paths

15 The capabilities of multi-segmented, and/or rotatable connectors, allow multiple
simultaneous functions to be performed with a host device and its sub-systems (or peripherals)
without numerous complex interfaces. One connector assembly can deliver significant upgrades to
electrical or electronic equipment for functions that were not originally designed into the device.
Upgradability can be achieved simply and cost effectively by locating the connector assembly and

20  related wiring in a removable (or easily field-replaceable) module. For example, since

rechargeable battery packs are user-removable, incorporating a connector in a replaceable

N
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PCT/ US99/ 19181 segnents 149 and 147, which match a:PgEzasl %|M
e el’y:

to male plug IOA s barrel segnents 105 and 109,
are mating conductive surfaces of fenale receptacl HE correspond
to male plug's conductive elenments 113 and 115, Ttﬁ%det BI AJUénZ&ﬂbs
2 and 3. 5 Male plug 101 Ain Fig. 1 Ais wred internally so that each of
the four conductive wires 145 is attached to a dedi cated conductive
segnent QipoBahiiiy assenbly 103. For exanple, conductiv j A delivers
its power or data signal to barrel connector segnent 108C%%§é@| ve wire
123B is connected to barrel connector center pin 115. Center pin 115 naybe

© segment erteryhbusing [HOGRR altofieniet rdeatié AHhEiHRR leleBviod Tir6 M8 Hoft i the HarBYUCt | ve
wires 123A and 123B |l o are, for purposes of an exanple, positive (+) and

negat i veind; 3s aReMRGucn &S batky’s BRREAldeNg conductive surfaces for power 105
and 113, one being internal to barrel assenbly 103, and the ot her
external, the possibility of an inadvertent short is minimzed. Likew se,
conduct i ve wi‘yRatery paeuis ghaynin sqyera) of the examplegiharein, suehr as|Fig: dHB .ot hest-dedement s
109 (external 2 and center pin 115. This exanple of a typical wring
schene i qr gt wpgrade an endgisertiirartery ipacki tsplacinp il with pdnttary pavkibavingid y 15
necessary to ensure that any mating conductive segnments 105, 109, 113 and
115 &r e femalpiracentacles] 89dnstalled. Fig. 28 shoveowtsschescoopector npgradedsinstallddin ai s
inserted into mating femal e receptacle 101 B. External Devices It is not
essent i diatterp padkebys vtpermopableastub-oystents or amdaled, ouchas heesenal AEDAWweA and 101
B (Figs. 1A and 113) that all conductive segnents 105, 109, 113 and 115 be
at t achecdspreraonniily tpunchase® Fithive hess dddcdLaleddltord ugpistie bppoituaitids & lo&aBReCt or

el ements 101 A and B, in such a four-wired D5 AMENDED SHEET 16 DEC 2003

where such a connector-assembly may reside.

, 1, ENDED SHEET p~TIUS 99/19181 |PEg= 2 5 AUG 2001 PHP082501 PCT 9 [2]% tzﬂug ]
n
e

Connector assemblies of the invention may be integrated into a host device at the time of
10  manufacture. Figs. 1A and B show a multi-segmented host device’s power-input jack 101B that is

installed in a host device.

Upgrades to install a connector 101B (Fig. 1B), or an eéluivalent, in an already
manufactured host device can be done by qualified field service technicians. Electrical traces 157,
159, 161, and 163 would not be in place if the host device was being upgraded, so supplemental |
15  wires would be installed, or the circuit board would be replaced. However, the intent of connector
assemblies discussed herein is to not have to modify existing host devices, but instead to install
the preferred modalities a as female connector in a suitable replaceable médule, such as a battery

pack.

Connector assemblies discussed in this document, as well as non-limiting referenced
20  alternative modalities, are capable of establishing a “Y-connector” circuit that may interrupt an

existing electrical mode of operation. “Key”-type male plugs and their mating female receptacles

25
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PCTII1S 9 9 / 19 181 AUG 2001 PHP082501 PCT PCT/ US99/ 19181 conf
can provi de sinultaneous data and power to both yﬁ?& (ngt %ﬁgﬁgﬂ

and a peripheral (such as a host device's rechar a/

For exanple, a power signal from an external power_source (not shovvn) al ong
wires 123A and Bin Fig. 1 is delivered at condu Eﬁq gn??)smg and 113
of male plug 101 AL Wen nated 5 to fenale receptacle

si gnal passes from conductive el ement 105, onto correspondi ng outer sprl ng

contact 139A in Fig. 2. The power signal at internal sleeve 113 of

connect ofHPOB250pREKes to a conductive el enent 130 (see FPEI/U8Y%/19%8lom out er
spring contact 139A and m ddl e plugbarrel 130, the power si gnal is then

ted t d 161 and 163 Conductive t 161
and 163 QeSS Bt e ARyl wvide ElaapPEe Fp iSRS P 1

power ed host dev1 ce npt sho us red hqgs i S capable of
bei ng podiE 9\%”8 mple bimee‘éfﬁdQ@'F'gﬁﬂ\iﬁS@eat é‘EfﬁHﬁlgg% 'Sﬁ’é"s‘éﬁi’m y 10 1A
and 101B. Conductl ve wires 125A and B in \ and inthis

exanpl e, WBF @B A @frgerolies (zefprengs Figh i1 %It“th@?lylswf@r draRpery rm%leg Bigptumpe
chargin power signal travels to barrel segments 109 and center pin 115.
Wien nal ayige (o Ats perinherelsiitorthe grigingl Gasrnsafoetuer eelearig! canfiguration gi ng si gnal
i s passes from barrel segment 109 to outer spring contact 139B (see Fig.

2) - Qent er p'hﬂ?s‘f %ﬂ@&&%sem%%%dﬁ?ch? Fﬂiﬁ%%t a&@’lﬂlmﬁl & ﬁ'- &r#ﬁlﬁ hofrates to

i nner arrel eeve 127 (ki onnect or chargl ng

Signal | 5 g8 85l oiBs g?apa@aggﬁgwc Ag}%&;@d@e&tﬂé&ﬁe@& oﬂfi‘»?%wg 3 gphRyT nate

at the e con vice's rec eab ery ack

-E)goi)of Eop we%%hiﬁ%’asm%ﬁgr gg . Stscl%rel%h\él ésnag sﬁld;S éaé%oagﬁésggﬂﬂ pack “an
Ref d 1, 18A d B l.] 9 d 20 d
the r r BT IS4 SFoRieNa e gy oF Eoaus gt putlohals ckgior " "

a connector assembly provide circuit disruption, rerouting of electrical paths, and the creation of

10 Y-connector-style electrical branches within circuits.

Multiple operating modes (achieved by rotating the male plug to at least one more
position) create operations similar to a multi-selector switch. Monitoring a host device’s sub-
_system can be done by rqtaﬁng a male plug to a selectable position, for example. Each branch of a
Y-connector (or botﬁ together) can be used as either data or power paths, or as combined mixed-

-

15 signal circuits.
A Multi-Segmented Barrel-Type Connector Assembly

A connector assembly, as the elements in one embodiment of the present invention, are
illustrated in Figs. 1A and 1B. Barrel-connector male plug 101A is comprised of a conductive
center pin 115, conductive barrel interior 113, and external conductive barrel segments 105 and

20  109. Mating barrel-connector female receptacle 101B is comprised of internal conductive

24
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1IPEA/US 2 5 AU G 2001 PBP082501PCT PCT/US99119181 It is not necessary that
there be two external devices, nor need there be both_a peripheraf B(éEE 2003
rechargeabl e battery, in this exanple) and a host dqﬁ@ﬁ [ I%@:_jl ) ﬁ_rglei
to achieve functionality fromconnector elenments 101 A and 101 in Frgs.

1 Aand 1 B. As configured in Figs. 1 A and 1 B, dP%tor Rl y. 101
A (male) and 101 B (femal e) can use two conductors for a, 25:% %ﬁﬂﬁ
power. For exanple, conductive lines 123A and B, and their respective

conductive segnents 105 and 113 on barrel assenbly 103g gan 9§1§if‘\ée as data

lines. AHEROSRIPE data signal froma host device (not h as
information as to the voltage of the host device's battery pack, can be

¢ ¢ . . . | ti
W res 175l Qi (ELATh IR bR N D TR AR AR SRR e
respecti ' t , can
hon r e 30 T8 PRkt il RIS e e Sppbdve pREEf SRR 100"

itori devi in,thi | by del.i [ t hat |. ¢ .t 0,1 he host
o £ e ) RO SR A S e S b "
segnments, 109 and 115, then to outer spring contact 139B and 127 (Fig. 2).
This affbrds an efficient and si nple way for an external,

adj ust abl e-vol t age power source to automatically nmatch the correct input

vol t age of a Mde flag 10 KdEMIFEE 1 ARy whélifletnally $d@atieadt ofdieMfoalondlReild ®ires Vol t age,
then delivering that voltage back to the host device, automatic power

conf i gurisags dttacieAhé £U&HcateliREnd¥dii ek ym&it bEBHE] dsSenibhP1 (B! B6 R¥mplee  connect or
assenbly so that no power signal is delivered to the battery, but only to

i'ts hosteod@iticEwird YIS ARG Opowde bdpd kigriabto barrQ oM ciBPdeBmP Y89 101 with a

two- conductor cord 121. Conductive wire 123 is 20 attached to conductive
AvENDED SRR REE R Eichi Rt | RalrelghieeR bR . CREDIGL AR 20
segmented, but is shown here as a single contiguous conductor. Conductive wires 123A and 123B
10 are, for purposes of an example, positive (+) and negative (-) power leads. By separating
conductive surfaces for power 105 and 113, one being intgmal to barrel assembly 103, and the
other external, the possibility of an inadvertent short is mmmnzed Likewise, conductive wires
125A and 125B are attached to barrel connector segments 109 (external), and center pin 115. This
example of a typical wiring scheme is not limited to this configuration, and separation is only
15  necessary to ensure that any mating conductive segments 105, 109, 113 and 115 are so wired as to

not create shorts as barrel assembly 103 is inserted into mating female receptacle 101B.
External Devices

It is not essential to the proper operation of connector subassemblies 101A and 101B
(Figs. 1A and 1B) that all conductive segments 105, 109, 113 and 115 be attached to conductive

20  wires 123A and B, and 125A and B. Connector elements 101A and B, in such a four-wired

25
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| PEMD 2 5 AUG 2001 PCT/US99/ 19181 conductive surface 113. Note t@stBEtzqm;
i nternal conductive surface 113 is continuous along-the_length arre

assenbly 103, and is not segnented, as are two ex Mg tg {1

109. Internal conductive surface 113 can be so s€eg ; 1?3? )taﬁleg%'?él ty
shown here does not require it. Any of the four f?me St&f aces 105,
109, 113 and pin 115 can be electrically attached ctd N@@egg%S
and 123. Since only two of conductive surfaces 105, 109, 113 and pin

are requi i two- conductor cable 121 in Fig. 2 -- red to
four-co%’%ﬁ%gwptgibl e 145 in Figs. lAand 1 B -- tw nonfi at %gﬁg ]conductive
surfaces on barrel 103 are not active. For exanple, conductive surfaces

109 and oé&iggmnmah RRidR GlrluftBneold @SFan@ PORED Bbth atidst dod genyagat her to
create a 10 | oop. V\f

th conductive surfaces 109 and 115 electrically tied

t oget he@eﬁ ﬁaﬁlksgéﬂs.tduaet&Eicév%%hﬁgeasemeﬁ%tslag&nj. nto its mating female 101

B creates conductive path between fenmale connector 101B's outer spring
contact 139B and sleeve 127. Such a path created by the pmating, of male
connect or 10For examplerd Roweo signal oman guiempal PoWET souses st shownd algngyyisesld34ense
line used to indicate that the nmale and fenmal e connectors are engaged, and
power ( and Bab &jg. ¢ srdebeerédnt comluetive sa@nentsd 08 enbish afimale Riwedl 04 e Wihen 31363 femal e
receptacl e 101B are shown in Fig. 2, and are detailed in Fig. 3. In Fig.

3, ceant rafenabsvdcoptacied 01 Biike fiiver signell pases foentopdugpiveelgént 405, eatoe pl ug 101
(Fig. 2), and 101A in Fig. 2A. A smaller dianmeter restrictor ring 135
ensur es caaeguadinyditdt,spaipccoptacizdasn Bigf 2. iThe power sighdl af iotermabsi¢ese 118 of 115. The
pressure of restrictor ring 135 is not essential to the operation of the

connect Qonndctds b Bpddses kd Hebndddive bledbrti1 8@ sed FigeDaFrainemtet Syt Chiityce 13®gNeENt
133A from 133B. Spacer 129 20 is conprised of non-conductive material,

el ect i Gal kddiisiig Bire 8300 tHePowe BRI thél routidltabchdiatie th@B1 61 Agers3¢ripduct i ve
sl eeve 127. CQuter conductive surface 130 mates to conductive al6é 4 4EN)E)

SHE' 1 Q)Qﬁﬁdg% trakR 16 Mad%1 63 a“e, i pﬁi%éses of this non-limiting example, attached to a

10  powered host device (not shown). Thus, a powered host device is capable of being powered by

two of the four conductors of a connector assembly 101A and 101B.

Conductive wires 125A and B in Figs. 1A and 1B, in this example, are attached to an
external battery charger (not shown). A charging power signal travels to barrel segments 109 and
center pin 115. When male plug 101 A is mated to female receptacle 101B, the charging signal

15 passes from barrel éegment 109 to outer spring contact 139B (see Fig. 2). Center pin conductor
115 in male connector 101A electrically mates to inner barrel sleeve 127 (Fig. 2) of female
connector 101B. The charging signal is then delivered to conductive traces 157 and 159, that
terminate at the electrical contacts of a host device’s rechargeable battery pack (not shown).
Thus, both a host device and its associated battery pack can be both powered and charged

20  simultaneously through one connector. (Reference Figs. 10A and B, 11, 18A and B, as well as

Figs. 19 and 20, and their related text.)

Ao
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JPEMIS 2 5 AUG 2001 PHP082501 PCT PCTI US99/ 19181 surface 113 of ri?éﬁ 2003
assenbly 103 in male plug 101 of Fig. 2. Conducti veEtm ﬁéﬂgj gvi %s
positive electrical contact with outer conductive si d’ nd 1& 18 1
mating surface 113. Tab 137 al so causes frictiongg y € 101
and fermal e 101 A sub-assenblies together (in Fig. Imsn I Zr?’(cﬁamm ng
contacts 139A and 139B are enpl oyed on conductive segnents 133A and 5 133B,
except that they point inward, while conductive tab 137 points outward.
None of these conductive tabs is essential to the proper ogerati on of the

connect of PS8 YEY be elininated if there is suffici enfFCFPPEI%H fit and
electrical contact to all mating surfaces. Male plug 101 in Fig. 4 details

the el enments . [ hetH boot
117 T shown o "B ERAREFIHAL P RIF A Beidl moPhec b t boul diepirlia 100" |
any 10 s . aveni: | [ele . val of
o pl o opEeeatp BART i Rl i L bt GERERMERE i G D ies BN R
assenbl y. 103, as is typical o t barrel- ector-styl e. | e ugs.

ot or on g e el 07 ot 10 ER ARG, [ SobBE AR FoRheRooln Figs TR BT ET, o
and | ock” base 112~ fford r val 15 and repl acenent.

Ot i nar i wareig ey i gt SRS e o sinuclRtor i Rt dict i ve
post 126, for transferring power_or data signals from segnments on barre
asserbl yPorEs .FON?‘WE“UP%FWW d234 ond Brang Siefrdesppdive ponguctivg segisais Py 128
and 126 may be spring | oaded to extend slightly past the aft edge of outer
barrel 124 113qpbarrel assenbly 363 camurvs ap A fiars. As wgh.gdatagipal frome hesedrviceo a
mati-ng receptacle (not shown). By making male connector 101 E renovable,

ot her su@pt shavp)suelpas ipfornption astp aitthe hosti dgviee sbatienpaghn ¢acbnt act s t o
atcommpdat e various applications. Since host devices often enploy

propr i ettzangfegehtosn tvemal momtosng device (s eltbwim blengtanductivewirbel 2§ii anik By AVENDED
SHtitl 1 6 DEC 2003 PftNB 99 X19 181 |IPEAfI1S 2 5 AUG 2001 :

In Figs. 1A and B, conductive wires 125A and B, and their respective conductive

10  segments 109 and 115 on barrel assembly 103, can then respond to the acquired battery voltage
value at the external monitoring device, in this example, by delivering that voltage to the host
device along a path consisting of conductive lines 125A and B, barrel segments 109 and 115, then
to outer spring contact 139B and 127 (Fig. 2). This affords an efficient and simple way for an
external, adjustable-voltage power source to automatically match the correct input voltage of a

15  host device. By sampling the host device’s battery voltage, then delivering that voltage back to the
host device, automatic power configuring is achieved. The battery circuit is isolated by theh.

connector assembly so that no power signal is delivered to the battery, but only to its host device.
Two-Conductor Version

Fig. 2 shows male plug 101 with a two-conductor cord 121, Conductive wire 123 is

20  attached to conductive segment 105, and conductive wire 125 is attached to internal barrel

a7
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PHPC$2501 PCT PCT/ US99/ 19181 attached. Internal Views Cross- sectlon
views in Figs. 5 6, and 7 of barrel assenbly 103 in Fig. 4 shows 18 &E&%ﬂa

construct of insulator layers and conductive surfpmi’i eévzifsgglfanl

103 of male plug 101E in Fig. 4 is shown in cross

Fig. 5. Conductive center pin 115 is surrounded m’garea 122."‘Thi S open
area is occupied by a fenale mati ng spacer 129 uctg e A1 f @1 130
in Fig. 3. Internal conductive surface 113 in Fig. 4 runs the | ength of

barr el aﬁg 03. Conductive surface 113 is electric | ated from
conduct i S%bé) 109 by insulator layer 106 in this cro&ll/ﬁ%ggﬁ?mal Vi ew.
It should be noted that 1o insulator 106 is not continuously expressed at

this thigkiREs AHAO 1@%@%{ fu&rdaﬁmﬁtecu% siRBkE €13 is BSRANs Yok he 12

cross-sectional view 7-7 in Fig. 7 illustrates the transitioh ofI |nsulator

conduct e A Erhitf 408 faﬁiﬁ"*‘éﬁ R T R L
|05 2 SERRAA Gk N L CRARMHIE (YRS oAB8 Al SRS o

15 dlaneter oca |on SFERON~ T on I've- Separat or

provi de a e ck sul ator 106A,
separ at ez%cgﬁlgﬁg?dl\?gve ﬁ%ﬁ?gftggggﬁ%%‘fcﬂ? # EF“PFS%?“"S%‘H&%&CPFQ/Q’ | ayer 109.
Thus, uter r]gg 8 segnents 109 and 105 naintain a uniform

di am?te mﬁf‘?’lﬁeé ﬁ‘b‘i]r? of barrel connector 101E in Fig. 7. Fig. 6 shows
a cross-section 6-6 of barrel assenbly 103 in Fig. 4. Separator band 107,

and its rel aSinonsdly pvd of comiudiiv sarfackd 905, 1108 U bk pird 015146 reqainél wik onal
conductive layer 113 are indicated. A-.NMENCED SHEET 16 DEC 2093

POTI US9badht B cdbid¥¥1 USFig. 5--Ablorgfs (F Rt dtoréableH@d inlBigd YA hRd 88 --

Ter m nat or
two non-attached conductive surfaces on barrel 103 are not active. For example, conductive

surfaces 109 and 115 may not be active. These conductors can be jumpered together to create a
10 loop. With conductive surfaces 109 and 115 electrically tied together, the insertion of a male
connector 101 into its mating female 101B creates a conductive path between female connector
101B’s outer spring contact 139B and sleeve 127. Such a path created by the mating of male
connector 101 to female 101B could serve, for example, as a ground sense line used to indicate

‘that the male and female connectors are engaged, and power (or data) can be initiated.

15 The composition and elements of female receptacle 101B are shown in Fig. 2, and are detailed
in Fig. 3. In Fig. 3, central conductive tube 127 captures center pin 115 of mate plug 101 (Fig. 2), and
101A in Fig. 2A. A smaller diameter restrictor ring 135 ensures conductivity, and provides a friction
fit for center pin .1 15. The pressure of restrictor ring 135 is not essential to the operation of the
connector. Insulator ring 143 electrically separates conductive segment 133A from 133B. Spacer 129

20  is comprised of non-conductive material, electrically insulating outer conductive surface 130 from

inner conductive sleeve 127. Quter conductive surface 130 mates to conductive

A%
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Fig. 8 shows a "jumper’ male plug 167 that serves to reconnect the. qg 0
circuits at female receptacle 101 Bin Figs. 1 B, 2, -and-3.. Male giw 9

has no external wires, but is internally "jumeredpGT(y@ 9@2/];9 181

interrupted circuits 161-to-163, or 157-to0-159 in‘ I , are
reconfigured by the insertion of a male plug 167. %I ,

IOTA in Fig. 1A, with . its four-conductor wring 145, cond%g)tmevﬂ]df
123A and 125A are both of the sanme polarity in a power circuit. Conductive
segnents_ 1 nd 109 in Fig. | A are polarity matched by bein connect ed
each to Pﬁﬁg?%sswgrconducti ve wires 123A and 125A Conducg('r‘x/“ésgﬁﬁ?@ 123B and
125B are also polarity matched, and are each respectively connected at

. o . ’ . e
mper A BE e S o pRRPGETUIT R, % (e Gk T pEVARE, P

¢ _ o ' . S S .
Surt e phigud QeRAEQARERI S HHE hIRBI U AP SIS 1P SRRNEE Ve |
Flo o closaRrufRibl HURELYERRRNTDL K B 6 sdeasipitDobefi Bt g 1o
167 al i nt Ly j t in 115 and. i onduct i f
173, “Thid St b Sas et N BHAPRS i eBpied e Rodchor ey ey r o
[ t ahl.ished bet I, tive.tul 27 d out duct i
Sur oo 1948 e Fat BFY 10iY Il Carbgie i 7 2opis e ORBBORBIE i 1 od to
¢ endor & ARSI 5315 LBEITHP 61 TS OB (e DRk S AP R i

d :
é?gc?;?cally "invisible." Thus, for a nodality wherein a 20 connector

101B' s durels sutficicpdrietinn i and aleuricabenmtasi @all maghgigprfsessr el 130 are directed to
d host device, while the remaining outer spring contact 139B and sl eeve

127 are di regifdhh£10 ih BN HESRRNE A EIN) Bhdely P%ﬁ%‘%\dg%? @éﬁﬂ: 6 DEC
2003 PODS 99 aﬁj.% %81 I P us 2 5 ?AU G 200f PHP88 S 0 Ué%§119181
Insulated boot 117 is shown as a 90-degree angled piece, but the boot can be configured in any

10  style or shape that allows for convenient insertion and removal of male plug 101. Insulator 111

provides a non-conductive tip to barrel assembly 103, as is typical of most barrel-connector-style

male plugs.
Interchangeable and Replaceable

Male plug 101E in Fig. 4 features a “twist and lock” base 112 that affords easy removal
15 and replacement. Cylindrical base 112 has outer conductive shell 114, and inner conductive post
- 126, for transferring power or data signals from segments on barrel assembly 103. An insulator
layer 128 prevents shorting. The assembly 128 and 126 may be spring loaded to extend slightly
past the aft edge of outer barrel 114. Two flanges 127A and B provide a twist lock attachment to a
mating receptacle (not shown). By making male comnector 101E removable, other such units can
2¢  be configured with unique wiring and contacts to accommodate various applications. Since host

devices often employ proprietary connectors, properly-matched male plugs can be quickly

2
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t he host device, the battery can be charged on its own circuit '(oyﬁe@m 2003
spring contact 139B and sleeve 127), while the ho i bs bei
powered on its dedicated circuit (outer spring conWA &d/ ﬂJﬁdl«Bl
plug barrel 130). This nodality assunes an ext er'nﬁb ower supply far the

ey H

host device, and a separate external charger for Ser 5{0?@} agOn.ce
the external power supply and charger are di sconnected, InseFt G []4:

"junper" plug 167 (Fig. 8) reestablishes the electrical circuit between
the host device and its internal battery. Wiile not s %%ixi ng a male
junper PpHAEAEETYSn Fig. 8 to the nol ded backshel | 117 Rar8!connect or
101E in Fig. 4, for exanple, would nake the junper plug conveniently 10
avai | abl,g,.n@nd elimnate the risk of losing this device. Milti-Segnented
Pin-Style nnector Fig. 9 illustrates another nodality of the connector
assenbly that is the invention. Male plug 102 exenplifies a

mul ti - sdotepnad dewsi n- st yl e connector, simlar in conformation to typical

audi o connectors. However, the nunber of segnments may differ fromthe two

o ‘ Ly f . . [l th
or three seg@p(;ggéecﬁnaﬁl%‘%{ﬂﬁ?[%& oy 0N, I b@epu%%géﬂ%gig. #3hotfs atﬁ;}%l e way

t hese segnents are wred. e pin-style co IS not ted by

t he nunbcglgﬁtrﬁ&to%gg&g{(}%ﬁgeergggn@n‘%gmggSqlg_fa&jtgoul d have a mni mum of two

segnent s’ contiguration showmn in Fig. 9, only a
t wo- conductor wire 121 is shown, as would be the case of a connector
system t hat Barrélrbsembtiyd 08 of nlelk plngrl 0 Joindig. frinshoan in gxtsesectmnaldéew £8in At t ached
to conductive wires 123 and 125, is either a host device (not shown), or 20
a peri plyreg 8l Caldatrive sertérepihDiStis slgroirtded by lopéd ae¢ayl 20 AT ¢pen fares ixova)piedds a
PHP082501PCT 1 6 DEC 2003 ?GTIUS 99 119 181 IP US 25 AM #; 2001
PCT/ 1] S3@halOdhdng spacer 129 and conductive surface 130 in Fig. 3. Internal conductive surface 113 in

Fig. 4 runs the length of barrel assembly 103. Conductive surface 113 is electrically isolated from

conductive layer 109 by insulator layer 106 in this cross-sectional view. It should be noted that

10  insulator 106 is not continuously expressed at this thickness along the entire length of barrel

assembly 103,

The cross-sectional view 7-7 in Fig. 7 illustrates the transition of insulator layer 106 that
insulates external conductive layer 109 from interqal conductive layer 113, Insulator 106 becomes
- thinner insulator at the insulated separator band 107. Conductive layer 109 also reduces its outer
15  diameter at the location of non-conductive separator band 107, to provide space for the thickness
of conductive segment 105. Insulator 106A, separates conductive segment 105 electrically from
conductive layer 109. Thus, two outer conductive segments 109 and 105 mamtam a uniform
diameter along the length of barrel connector 101E in Fig. 7. Fig. 6 shows a cross-section 6-6 of
barrel assembly 103 in Fig. 4. Separator band 107, and its relationship to conductor 109, insulator

20 106, and intemnal conductive layer 113 are indicated.

20
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The use of four conductive segnents 181 A-Din Fig. 9 enables an eﬁw Hggezma
connector 102, differing only in how the four segnents 181A-D are' W ,

to redirect power or data to a host device. For 1€y, c?t?u t4i ;e 4V Me
123 can be attached to conductive segnent 181 A, %ﬁéﬂsu t1 vfe]\/\?r ;V%;S
can be attached to conductive segnment 181C. Thw% t hi ector 5

conn
configuration may, for exanple, be attached to nal® gowGsZGﬁ)‘l y
(not shown) that delivers power to a host device (hot shown). A separate

conpani i in connector 102, in Fig. 9, in this an be
SészrgﬁfEﬂctr afdél‘?\(?@sﬁm

configure hat an addi.ti onal conductive wre equiv to 123 is
attached to conductive segnent 181 B, while an additional conductive a

W re equieymlifér to 125 is attached to conductive |o segnent 181 D. So
configured, this second interchangeable nmale plug 102 may be attached to an

external bat ¢gf ¥ skdwdaGfimpef Qhat€MagPé BrhatlsBiFts 16 ReomiRst thd Rirbdifc@ityati N @ host
device (not shown). In an application where a shared ground conductor is

practic @E&:@p 1BALFRRNEE Al 3! {1aWiphis 187hYs nd MRl REETBRES. one of
whi ch i?tnéals are'%hijlg)ound.%%nrrbéd’d@g in aplga%ttery Pack or  Pef | pheral 15 Fig.

1 QA ill . | ) S, i it g Wi
cabl el. é‘%{%ﬁﬁ@{ ?%&év%aﬁggbqgfgg}& anﬁ egggﬁu%ggfggfdsgggﬁg@%%% ?tﬁg%r e(rtlet 0 an

t ernal t i t i C bl
out pat yePRiEkeCHAR NP oG Y FOLFOCHbRRe BaCBUE YA REEETA R S0 B o)
in Fig,, L.LOB) i be t.he | f host . devi ce. |
Crer 2 Bkl R e BB U B, s RLLAR R nOH SRR, bl

d t .of. 1 i 2 3B.. 1258 . d,, Thi, d t

o i T 0OV ST SR ameHe 103 €9 08T HEIA 47 BT MR IR T ecept ac &
189, so that the output voltage of batterdy pack 187 can be read at 33
AVENDED ceiieesed pagbdgpesisive pendugtivg wiges 1 24gand 1364, (endyefive parey b258 dARPR 2 5 AUG

2001 are also polarity matched, and are each respectively connected at inner conductive surface 113
10  and center pin 115.
In this example, “jumper” male plug 167 in Fig. 8 has a contiguous external conductive
‘surface 173 which connects the two previousty-noted positive conductive surfaces 105 and 109 in
Fig. 1A, Referencing mating female receptacle 101B in Fig. 1B, continuously conductive surface
173 of male plug 167 in Fig. 8 essentially jumpers conductive segments 105 and 109. Male plug
15 167 also internally jumpers center pin 115 and inner conductive surface 113. Thus, when inserted
into female receptacle 101B in Fig,. 3, a circuit is established between inner conductive tube 127
and outer conductive surface 130 of spacer 129. When inserted into a female receptaclg wired to
be compatible with the polarities indicated above, jumpered plug 167 rendgrs‘a female receptacle
such as that shown as 101B in Fig. 3 electrically “invisible.” Thus, for a modality wherein a
20  connector 101B’s outer spring contact 139A and middle plug barrel 130 are directed to a host
device, while the remaining outer spring contact 139B and sleeve 127 are directed to a

recharéeable battery within

M\
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PCT/ US99/ 19181 conductive wires 123B and 125B. Conductive wires 123B6alfC 2003

125B serve as voltage "sense" lines that read the.voltage of battery pack
187. Once that voltage is acquired, which can be m rOBhy4 9ip8d AD
converter on a processor . board, the external power supply' s output Is a

configured (perhaps by software that prograns th ut )it h
the battery pack's 5 voltage. This voltage is thﬁmregﬁ cAlAehzgm
device (not shown) al ong conductive wires 123A and 125A. This exanpl e of
connect ows an external controllable and conf'% I power
supply ?I{)még%ﬁ]v@gj a correct voltage to a host device, V\]/%‘Ii &?flgmltaneousl y
renovi ng battery pack 187 froma host device's power circuit. By including

an N-si ghéhossidvicethé BidferySia® B \¢hatged 68 REIBGH LidRit (S SprmedBn@td 3085/ (Fig. 10

1 OA), a battery-voltage reading circuit can be reconfigured to deliver an
apPr Opr i spdefe £IYREHIR SheltRVRICviSd §Bahg h&wdrat drfifelitfib diftfit (dﬁ@r%gm X nth¢fl t her

flexibility to'this interactive circuit. Thus, conductive s 123A and

conduct ety B Al KoroP T RGO St il o s L BOERY =1
I I : : ' ' ol Al d by i |
T70n, b kg a0 L=l ARRBA b o L i 67 N0 Care ocated

bet ween conductive segnents 182A-D in Fig. | OB. Y-Connector The circuits
creatsed i n wOncathe extemahlepowercsapplp andcha®r arediséognecied(Bscsngaasale Sjumper”
Y-connector to the battery pack and host device. Conductive wires 197 and
195 go qhlgyl 67 @Figh8) réaatablishys thadklnicat étcui bet@oentfid hoit devite Bndits iheefmai nal ends
207 and 209. Conductive wires 199 and 193 are directed to conductive pads
203 and nditegyt hat interface with mating electrical contacts on a host device
(not 2,4 AMENDED SHEET 1 6 DEC 2003 POT/US 9 9 / 19 181

While not shown, affixing a male jumper plug 167 in Fig. 8 to the molded backshell 117 of

a male connector 101E in Fig. 4, for example, would make the jumper plug conveniently

10  available, and eliminate the risk of losing this device.
Multi-Segmented Pin-Style Connector

Fig. 9 illustrates another modality of the connector assembly that is the invention. Male
plug 102 exemplifies a multi-segmented pin-style connector, similar in conformation to typical
—y audio connectors. However, the number of segments may differ from the two or three segments
15  normally found on audio connectors, as well as the way these segments are wired. While pin-style
connector 102 is not limited by the number of segments, the connector should have a minimum of
two segments. In the four-segment configuration shown in Fig. 9, only a two-conductor wire 121
is shown, as would be the case of a connector system that is intended to deliver power from an
external device. Attached to conductive wires 123 and 1235, is either a host device (not shown), or

20  aperipheral such as the host device’s battery pack (not shown).

£
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| PEAIUS 2 5 AUG 2001 PBP082501 PCT PCT/ US99/19181 shown). Thus, conductors
197 and 195 service battery cells 211 A and B, while a second set {dqf DEC 2003

conductors 199 and 193 service a host device (not shown). é tr‘isc(g 1@1
circuits referenced above in Figs. |0A and B, anp@ [ &\HF p#ly “and
S

rel ated voltage-sensing circuitry (not shown) isZu a ngn-limtin

exanpl e. The external 5 voltage-sensing circui tO[r?ENE,StoﬁspA% 20b! v
and 2

(not shown) starts at battery 187's termnals 2 09. Conductive
wres 19 995 éLIQCZlJbattach to battery termnals 207 and 209 el ectro-

mechani caFy*3 7A and 195A respectively. At femal e rBcEpP&EPE 189,
conductive wires 195 and 197 are attached to segnents 182B and 182C. Wen

pin 177 of g usdMTeGE cBhduRanaRbhehts A $n Fik RP&hbIEtn ghifaibdt eceptacl e
189, female segment 182B is in contact wt 1Fnall e prn seggrrent %gl B. From
segnent ﬁﬁld‘ﬁfeﬁﬁg*}ﬁ]] @96 SeNS i gna I I g:iglg [ L re
123B to th’e1 exterr%@ seglgei ng ck@%ﬁ{ﬂgﬁ%#‘?ﬁ%@m‘?? g)o%?{l}gl%%é%&sl&éegnent ‘
181C pr oyl i t | I 0B of t t er nal
sensi g SYRE FoPeRRER fondiae Wi 145 cBFedub el SndiSaRt St IS AR and 125
in Figs. |OQA.and. B.,dn thi on-limtin ex I are electrically
ot t ac e PEERiE133 Ao DE yachRlo rt it G B B e fbetitfin Y 15 177
in Fig. 10A. The power sigpal's source for this circujt is an external
bower® s BB O AR be FECif R e POm REPROHAC LR B eBRa. host
devi ce (not s%gj\%nt) V\h&g %n 177 is inserted into female receptacle 189 of
bat t er y RI¥EKIOpAPS dﬁi‘”ﬁe HIREMR)-181A is el ectronical ly connected to segment
182A in fenmal e receptacle 189. A power signal travels along conductive
wire 193 to o¥pHeE cpmprnonFircyipingpinectop HIZ, indig-i%in thig example; eandeci rcuit i s
électrically attached to segment 181 D on nmale plug 102A's pin 177. Wen
pi n 177 sesfigusedsorthay an pdditicnalgenductive wine equivelengg 12pisattachgdiorrond@iR 35
AVENDED SHEET 1 6 AEC 2003 P+ /US 99 /19 181

segment 181B, while an additional conductive a wire equivalent to 125 is attached to conductive
10  segment 181D. So configured, this second interchangeable male plug 102 may be attached to an

external battery charger, for example, that charges the battery in a host device (not shown). In an

application where a shared ground conductor is practical, male plug 102 can be built with only

three segments, one of which is a shared ground.

Embedded in a Battery Pack or Peripheral
15 Fig. 10A illustrates a male plug 102A that is configured with a four-wire cable. Conductive

wires 123A and 125A can be, for example, attached to an external power supply (not shown)

configured to deliver a controllable output voltage to a host device (not shown). Rechargeable

battery pack 187 (in Fig. 10B} is assumed to be the power source of such a host device. In order to -

determine the correct output voltage of an external power supply, a second set of conductive wires

20 123B and 125B is used. This second set of wires is connected through male plug 102A and mating

female receptacle 189, so that the output voltage of battery pack 187 can be read at

23
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| pPEANS 2 5 AUG 2001 PHP082501 PCT PCT/ US99/ 19181 mates to fenal e afgnﬁgg 083
182D, so that power signal can flow along wire 199. Battery pack 92

ternminates at contact pad 203. The Y—connectorgem gogga,cgrge 181

assenbly 102A and 189 in Figs. 1 QA and B res is created by an

insulator 201 that is interposed between the t a cont act
pads 203 and 213 in Fig. |1 0OB. Cross-section lem g5a?{ljﬁ Eguiet ail ed
as a cross- sectional viewin Fig. 11. Flexible insulator 201 (Figs. LOB

and 11) lglgﬁﬁdgg{éip&et ween battery cell 211 B's positive %8@[}%992{911209 (onto

which is o-nmechani cal ly joined conductive wre 19 Yehnent
195A). Contact pad 213, which previous to the insertion of insulator 201,

was in  eRBEdt witkd 123B%hE €258 €Rhluchi®s WirdA23BARd 1258 RAWak Mk dghus of a
separate circuit created by 10 attachi ng conductive wire 193 (not fully

Vi Si blemﬁgaa)atésmle%ﬁeomég a@svl &%&%&éﬁwﬁ%@a wlﬂ@ndcaa%éﬂbn% exposed

t hrough the housing of 'the b ery pack (not sO as to nake contact
with a hgst, ,g,?r@ Qv |gnalsto or
from batt er%ﬁj lﬁ’% E!r occur%n&g&ééggéa ée1 cl ra(I: é}?’n%'ﬁ‘?%’\ﬁ{em&

i ndepend st devi re nted by, contact
pad 213. &%Eg'%(? @g{hﬁﬁ esgigv(g%ﬁéh@ %rg %e Veﬁoﬁgqgt)é%ma%kﬁ?%a ér ed pl ug
(see Fl ablishes.. the ci rc batte ceII nd host
devi ce ( oétﬁ% g8§f tﬁ%‘rf%g‘é edgtgé‘h?it C‘V&‘Btr\%% sag‘?nﬁéﬁa/d“f:'ﬁ\’ §“f°6 ed nal e
plug re hes the direct cir t between the ery pack _and its
host de\ﬂngéa%n j gmple o gc‘i%ﬁ‘ﬁ‘érrlé}agﬂh?‘és il WBWO&PE%FI cetfiggraller ect
ci.rcuit between battery 187 in_ Fi 20 1 OB and_ its host device,

conduct | RAveRpuPRl tq gelivera Q?F%)VOB%%@%%hQSAdmccByhl{ersﬂeﬂmw@ﬂy remp vingtatiem|

devi ces can have an el ectrical or mechanical switch. This switch closes the
el ect ri dark i&olomaspst deyiceapowey girceits DEC 2003

By including an N-signal switch (not shown) in conductive lines 123B and 125B (Fig.

10 10A),a battery—i/oltage reading circuit can be reconfigured to deliver an appropriate charging

power signal to battery pack 187. This adds further flexibility to this interactive circuit. Thus,
conductive wires 123A and 125A can be dedicated to powering a host device, while

simultaneously conductive wires 123B and 125B can be dedicated to charging battery 187.

Male plug 102A’s pin assembly 177 in Fig. 10A is segmented by insulators 179A, B, and
15 C. Equivalent insulators 180A, B, and C are located between conductive segments 182A-D in Fig.

10B.
Y-Connector

The circuits created in wiring female receptacle 189 in Fig. 10B serves as a Y-connector to
the battery pack and host device. Conductive wires 197 and 195 go only to the battery pack’s cells
20 211A and B at terminal ends 207 and 209. Conductive wires 199 and 193 are directed to

conductive pads 203 and 213 that interface with mating electrical contacts on a host device (not

54
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. FGTJUS 99 9719181 IPEAUS 2 5 AUG 2001 PHP082501 PCT PCT/ U899/ 19481DEC 2003

external devices are turned off (but |eft connect e%f r xggl e, a

control | able switch (microcontroller) can be enplo Me 4 1ong8 1

SHEET | DEC 2003 PCTIUS 9 9 /19 181 IPEA/ S 2 M1 PLP082501 PCT

PCTI US99/ 191 81 external device that is closed Xt e al;iUJ@vZ@@‘] I S

in the OFF state. In Figs. I10A and 10B, power frombattery cell 211B

travel s al ong conductor 195, to fenmale contact 182B, then into nale pin 177

at contact 181B, _and out to a conductive wire 123A. An rnal_swtch
208t

(not shda\m?&ég\wcérl ectrically connect conductive wire 1 nductive 5
wre 125A. This wire is attached to contact 181A on male pin 177, which

mat es  Wsh i BOTRClondddha ' $ ol 9905 &G vieoGHEl LS 10Kiagd B! Q%ea sbBshaRemgr signal

then travel s along conductor 193 to confact pad 213. us, power from

bat t | | tact pad 213, ther int
1 achedoRuetor 20 B8 To LIk b B L o e coon Tn g

attache dev npor t emal e receptacle 189 in Fig. |
OB is of a size that fits in the "valley" formed between adjacent battery
cells 211 A dndragithe Breuitersmeticerjabome inthigsnlivband Bfan egbtlier powerssupply amt y pack,
and how they are arranged, it may be feasible to nount fenal e receptacle
189 i n atlhed vaagé-sauing tirmits), (notshowinags esed agpd sondinnting éxamele Fhereaterdal m ti ng.
Furthernore, all connector assenblies discussed in this docunment and shown

in the waltageusnshigditteitrelatsddo 8 pywar3tpphnnst shows) staets Aebattery 18MR aininAlRR2e7 can be
15 installed either in a host -device as a primary (or secondary)

power - i RAYDOP TohdwaREWEEAYS5 afd 197 atidch 1 BhiteRy dermriaatk 208ahd 209 electro-

mechanically at 197A and 195 A respectively. At female receptacle 189, conductive wires 195 and
197 are attached to segments 182B and 182C. When pin 177 of male connector assembly 102A is
inserted into female receptacle 189, female segment 182B is in contact with male pin segment

10  181B. From segment 18138, the voltage sensing sighal travels along conductive wire 123B to the

external sensing circuit (not shown). Male plug 102A’s segment 181C provides a second

conductive path to wire 125B of the external sensing circuit (not shown).

A second set of conductive wires 123 A and 125A in Figs. 10A and B, in this non-limiting
- example, are electrically attached to conductive segments 181 A and 181D along segmented pin
15 177 in Fig. 10A. The power signal’s source for this circuit is an external power supply (not
shown) that is configured to the matched input of a host device (not shown). When pin 177 is
inserted into female receptacle 189 of battery pack 187, pin segment 181A is electronically
connected to segment 182A in female receptacle 189. A power signal travels along conductive

wire 193 to contact pad 213.

20 Wire 125B in Fig. 10A in this circuit is electrically attached to segment 181D on male

plug 102A’s pin 177. When pin 177 is inserted info female receptacle 189, pin segment 181D

25
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Four Vari abl es Various enbodi nents of a connector assenbly of the ﬁéeﬁget
invention are configured differently, based on faur.generic vari abPest 13(083

first variable is the specific function of any mw eyi :

| nt ended external devices, and their uses, deter (:90 f¥£9§i%4 and
1 6 DEC 2003 '"fUS 9911?f 1 1P JS 2 5 WG 2001 m P%’B W@uzﬁmlglsl
wiring of a connector assenbly. For exanple, if there are Two eXtelrnal
devices, the first functioning as a battery charger, and the second as a
power s routi ng of power signals through th femal e
connect ;br?ﬁ’é%/zg%%?s is specific to charging a battery, %\%@ﬁggﬁﬁg a host
device. If the external battery-charging device is to operate independently

of the RpRIIt0 RensuiRbMerd @835, 80 tHahFéweR sighd) BRCAGN aldmSeirdd 9. BRew) pheR&irkised

whi ch has either four electrical ™ segnents, or a connector assenbly that is

reconf i qgoabinfalcR 8 daRS pRy 200t ating a "key" to two discrete positions),
shoul d be enployed. Figs. 18A and B show such a two-position selector,

wherein a first position (Fig. 18A) of a rotating key addresses battery 299
in a "read- oRh¢Y-appepstor feahire of aonreston assgrakly 9handr8g in Higp)l04fandBr ot at i ng
key addresses battery 299 with a circuit that 1 o allows battery charging.

| f a batrespestivellids gieated byuanansubatgr 28 h thapis intérpidsed) bggwesnrthe battarytrostactsland ce
function, are to be performed sinmultaneously, then a four-segnented
connéct apntad padstdlOP ahdhal3 indig. 20B.Crosrsagiondil-11 icBigaliiH is tstailed asakdoed for. |f a
key connector approach.is taken, a single rotation of the key should cause
t he two sedtiogalivies in Fig bl Fesibleoihsulgor29] (Fipdd 108 id/ EY) rdd@llepbatéentbartdy baist  devi ce
-- to be engaged at is one position of the rotating key. The wiring schema

i'n Fig. 218Bsipesigriemiid a0%(ch@wiSdh bibraaethanibdty jdial cohdicOvd \re ¥ at
delivering power to a host device, so the circuits required in Fig. 18A to

per f or Magadhdehterof A5 TR eI Pall 210D dhichiPrvibub &F thd MsdrBSHbfliRdlatoP 26 PWas Wi r€ cord
bet ween one or nore external devices, in conjunction wth a four-
contact with battery cell terminal 209, is now the terminus of a separate circuit created by
10  attaching conductive wire 193 (not fully visible here) at electro-mechanical joint 193A. Contact
pad 213 is exposed through the housing of the battery pack (not shown), so as to make contact
with a host device’s mating contacts (not shown). Thus, power signals to or from battery cell

211B occur on a separate circuit from the now independent electrical circuit to a host device,

represented by contact pad 213.

15 As with the connector modality in Figs. 1A-8, a jurnpered plug (see Fig. 8) re-establishes
the circuit between battery cell 211B and host device (represented by contact pad 213). When
inserted, this jumpered male plug re-establishes the direct circuit between the battery pack and its

host device.

In lieu of a jumpered male plug to re-establish a direct circuit between battery 187 in Fig.
20  10B and its host device, conductive wires 123 (A or B) or 125 (A or B) (Fig. 10A) to external

devices can have an electrical or mechanical switch. This switch closes the electrical loop when



segnented nmal e plug, may provide two sinultaneous independent functjon

Fig. 10A and B, and 20 the related text in this docunent, describe 'hﬁnégﬁszmﬁ
of enabling two external devices to perform mrepw func g_ogs

the use of an insulator, as described el sewhere, &s I s aj 1&

2663 PCTIUS 9 9/ 19 181 IPEAIUS 2 5 AU G 2001 P{PEAAJS Pct 5 AUG 200
PCT/ US99/ 19181 "j unpered"” mal e plug, a connector assenbly conprised of a
mal e plug 102A, and a fenale receptacle 189, can deliver power from an

ext er nal pply to a host device, allow battery o still be
active éﬁ%ﬁ%ﬁavﬁg‘external power supply be shut-down, H&%@@%&ﬁég%tery
charging and, finally, restore (using a junpered nale plug) the circuit

bet ween ek@triaPadviRaay tubfed of BBk lbft SorRS&QN] R echnlpRS h colRNlIfRe swWilte functions a
connector assenbly of the invention perforns are not necessarily the

recei Vi FghicebcoR@Sl4)en B edfloRUSeiEl cal signal . A disruption of an electrica
path is a function, so elimnating battery charging is considered a valid
function, for exanple. The use of insulators, "Y connector” branching and
redirecting of electrical paths, and various neans of making electrical 1
a signals flowonly in one direction (e.g., diodes, switches, etc.) al
conbine to optim ze the functional capabilities of a connector assenbly of
t he invention. Second Variable The second variable relates to the nunber of
segnents on a nmale plug (and on a corresponding fenmal e receptacle)- One of
the differentiators between a connector assenbly of the 15 invention and
ot her connector devices is an ability to create new circuits with a m.ninum
of connector contacts. For exanple, Figs. 19, 20, and 21 A-B depict a
Sinple, two-contact male plug. In one of this connector assenbly's

enbodi nents, a rotating of the male plug creates two el ectrical paths,
because opposing a conductive pad on the male plug is an insulator. This

i nsul at or '

b1
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di sabl es a branch of a "Y-connector"” that exists in the mating feﬁr%lr?,{_—[: 2003
through a pair of spring 20 contacts that self-close. _Thus, in a fi )
position of the nale plug, the battery is addre a, 4s8cC
position, the host systemis addressed. wCYoD SRMOggefllP%ripjé DEC
2003 PCT/US 99 /19 181 |IPCS 2 5 AU G 2001 PCT/ 31 An alternative
nodal ity of this connector assenbly in Figs. Zlkﬁ%é usB AlJGn@081di ode
to create a third electrical path, so that even if the male plug is engaged
toits mating female receptacle, power can flow fromthe battery to its

host deiHPE8Z4HId enbodi ment elininates the rotating of°Y¥& a8 plug, and
enhances the way functions achieved with this two-contact 5 connector are

achi eve 1 &I&&i? i i f. ol rdcal signals, are al so
iIIustrgetmec@a?n itl%aﬁsc%ﬁl%ég%&eh?@?@%t a?'uclilﬁlg es s(i:agé;_?]‘ be incorporated in a
mal e plug, or inthe circuits created in, to, or froma fenmale receptacle.
The connect ofn Eigs diflapd 3B, tphwer frarebatienynced 2h1 B transls abomgwonductar 19% 8t one
contact, that single contact being a junper, as is illustrated in the nale
pl ug i n femgle crtacRERAR) fes irtmopaldipeck7Gtaecquédch B8 1 Boand duihto) anopducsivowird E23A. nat or

bl ocks conpares to the use of diodes, but junpers have the advantage of

al | ow nAméxtehhal ewitdhqnatlsh@e) Chr élemlically conhbct tomactbleawig 123 & itd Leunductivber eas a
di ode can only establish a one-way path. Depending on the function to be
achi evedyired] 26 ANTIES wi2é isafsdBPloycoffact! 18€A ioh Vil pild® 17 sWhich fndRs Wwith Gotdde h nNo

conductive contact elenments at all. For exanple, if the anticipated
functiongba dh@erddle HcRAIBSHAUDBY. ¥hé Povbed sidfhal tiivn Waldls MbdpLof@BedrMoFid. 21 A
can achi eve that function by having no conductive elenents at all. A

sinple iRakahes14 HRE F&w&' ohd Blé&éry%@d £ 1'i3tl4aﬁ%§{'v téE) RSR5SRARBEMEDAd 2607 1 Ng

contacts 417 and 419 efectrically disrupts the battery-to-host circuit,

creatin i it Ihis single insulator blade would, of course,
have noq%‘?lg?:ttggﬁca&%%gmb%t woul d be a sort

Size Is Important
10 Female receptacle 189 in Fig, 10B is of a size that fits in the “valley” formed between
adjacent battery cells 211A and 211B. Depending on the number of cells in a battery pack, and
how they are arranged, it may be feasible to mount female receptacle 189 in other configurations,
so the example shown here is not limiting. Furthermore, all connector assemblies discussed in this
document and shown in the various Figures, and any variants or alternative embodiments, can be
15 installed either in a host device as a primary (or secondary) power-input port connector, or in a

battery pack 187.
Four Variables

Various embodiments of a connector assembly of the present invention are configured
differently, based on four generic variables. The first variable is the specific function of any

20  external devices. Intended external devices, and their uses, determine the configuration and



of single-elenment termnator plug. 20 The role of insulators pl aﬁs ﬁE
I nportant part of the operation of a connector assenbly of the i behtLoll3
Fig. 11, for exanple, depicts an insulator 201 i ns¥s f t
term nal 40 AVENDED SHEET 16 DEC 2003 PCTi Us 99 /1?&/%%@53 él@fl
2001 PBP082501 PCT PCT/ US99/19181 209, and its as | conducti ve
contact 213. Contact 213 can be a spring clip in ﬁ 2(5 deio gpp]
battery term nal 209 would electrically engage it, allow ng power to ow
to a ho ' froma mating contact to 213 (not sh i jnserting
I nsul at ?&WE%%&I} e electrical path between a battery %@%QEMR dt device
is disrupted. This open circuit is now a branch of a Y 5 connector, in:
effect, ARk éficoRmdcioR hitemBly. Bdr SxAMPi, if tefdard Bv QB R 886ces teRgNdent | y. Wiere
such insulators are placed, and the nunber of them is not limted to the
exanpl esysheNHe hdh § R e | | { atd Nird

g bl Sty chgtdrSiind thdorkhs b BEvwdr Sffp? thelritihe P GER Hnal

Vari able The third variable that confrguration of a

connect | LT Lodes, | ators,
cegnont SoRSRETHA. A0 fenalctop ok BefbfiCis bl Bl vlle) Block B £ 12
battery -1 0+ cineult.  .Sinpl -cont act tter cks have been
di scuss é‘ g ?tcdlré‘éllfgé;t[ iﬂﬁéé’ft%m?‘—l%%m'illarég rﬁj‘?%-‘é,gp%{%ﬁ mé‘?@%aﬁ‘é‘y 8 P%Q?‘P’gr y packs
poner. - aHP et pfecr SRR R e i B AT T RaEEY” Cypi cal 1y
e T doETR 4 CORSSHs A 6 OB RSN AR o Pr s,
required > t s. 13 and
14, can pe used to support both power and _data functions. Al so,

mul ti - s dEtRRogitiens),) stauld be crapleyed) Figs 184 ardB show wicken feo-pasiiop seledt@a,  provi de
an alternative to the rotating male plug style in Fi gs 13- 14. The use of

i nsul at avhsreinn frstnosigion G, 18A)pka rottiglsly rddresselfattary 299 e fread-anbS angsley

applies to.disrupting data lines, as well as power. For
while a second position (Fig. 18B) of a rotating key addresses battery 299 with a circuit that

10  allows battery charging.

If a battery charging functibn, and providing power to a host device function, are to be
performed simultaneously, then a four-segmented connector assembly that has a “Y-connector”
capability is called for. If a key connector approach is taken, a single rotation of the key should
cause the two circuits -- battery charging, and delivering bower to a host device - to be engaged at

15  one position of the rotating key. The wiring schema in Fig. 18B is appropriate for simultaneous 7
battery charging and delivering power to éhost device, so the circuits required in Fig. 18A to

perform a battery read-only mode would not be required.

A four-wire cord between one or more external devices, in conjunction with a four-
segmented male plug, may provide two simultaneous independent functions. Fig. 10A and B, and
20  therelated text in this document, describe a means of enabling two external devices to perform

more than two functions. By the use of an insulator, as described elsewhere, as well as a
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exanpl e, disrupting the Clock (C), or Data (D) line nay be just 3 % DEC 2003
effective a neans of 20 tenporarily disabli ng battery chargi ng a

causing a power signal to be disrupted. '4i Nmm (82003
/

lUS 9 119 181 IPEAIUS 2 5 AUG 2001 PHP082501 PCT 9181 Fourth
Variable The fourth variable is where in the batt ost ggvr wer
circuitry a connector assenbly is installed. A f%nne% Uc'éy ﬁ&f -
| ocated in an accessible area of a host device, to serve as a prinary
power - i as depicted in Fig. 1B, for exanple. p@ﬁﬁ f the 5
enbodr és%ﬁﬁ%‘rfeml e receptacle illustrated or discusse S%ér})réggrqn can be
rel ocated outside a battery housing. Wiere the circuit between a power

sour ce (%&Fé@lalmaieq)lu%)ﬁ chitb@bNAbenitly Gulppisdd ofd@alehlg FU2A, asisofemaleed devi ces

is changéd by the inclusion of a female receptacle |nto an existing

circuit P&E 189, 7Tad §ivi oWt Hotah BxtBrnd pr@Ert Sply BPHIRIst dbvick QB IbRgerd

connect or ement’ 1n a battery pack affords a sr npl e upgrade for existing

host devaa?fs ¥ﬁ1§bé*§%'u¥ 4RERY J@«&h@gmf%@@g %t@tfo\ﬁm' eryand

repl aci ohe th een upgra a fe e recept acl e of

| nvent | Ghutedand, Sl SRRREGH R o AR SR o Bl NGR L TPRE TR ) 1

ot her el e ntsb E&Q E@ di odes) and various electrical contacts into a

mal e pl LP(S‘ R BSLAMIE o ferml e receptacle. A key connector does not
necessarily have 15 to rotate inside its mating female, as is the case, for
exanpl e, Wi t ITheBinetidtR W cédnébtot fssémifly ofltie indentior perfmme eetnot nc8SBgrily e exanpl e,
in Fig. 20, is renoved, rotated then reinserted. The rotation of a

connect Gecepdhly Qentithflal eRbHEd sighACA disfiptiorCeiih lebsicalipbh ic:ofunéposadi ng
ifati ng contacts, as well as to mate an insulator with one or nore

el ectri Céli.‘mn%ﬂ% heaRReC EkiderdPd valid finhfion, 36k dxamplel Thedbd ThsiBitdri, SY-
conductive contact 340 to either mating f emal e contact 378, or
connector” branching and redirecting of electrical paths, and various means of making electrical
10  signals flow only in one direction (e.g., diodes, switches, etc.) all combine to optimize the

functional capabilities of a connector assembly of the invention.
Second Variable

The second variable relates to the number of segments on a male plug (and on a
corresponding female receptacle). One of the differentiators between a connector assembly of the
15  invention and other connector devices is an ability to create new circuits with a minimum of
connector contacts. For example, Figs. 19, 20, and 21A-B depict a simple, two-contact male plug.
In one of this connector assembly’s embodiments, a rotating of the male plug creates two
electrical paths, because opposing a conductive pad on the male plug is an insulator. This insulator
disables a branch of a “Y-connector” that exists in the mating female, through a pair of spring
20  contacts that self-close. Thus, in a first position of the male plug, the battery is addressed, and in a

second position, the host system is addressed.

29
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20 374, thereby activating one of two electrical paths of a Y-conhgcDecC. 2048

the sanme tine, insulator 344 is deactivating themgRROST nc f th
Y-connector. 4 2, aon D SHEET p-- r- ~, 16 DEC%WLQ%WEQ@E iPS
2S AUG Zoor PHP082501 PCT PCT/ US99/ 19181 Spring-tensioned fenmal e contacts
are used with key-type male plugs to avoid the u scHat et "
plugs or term nating bl ocks (see Fig. 8). By havmmaml gﬁ:oﬁh%g?@m

el enent that uses self-closing contacts, the male key is held in place by
the tensieps.9fipkpe tensioned female contacts, and posipdrtfeeh&gtri cal
contact 1s enhanced. 5 Figs. 12-15B show a male plug 217 (A, B, or C
configured to physically resenble a key. Male plug 217 (A, B, or C can be
i nserted i nt Analdreaizt eodgitepf this kenn2&idr dsbdnthdy in Fgsalidh énd)B fiseemsimpletdidded.
Contacts within fenmal e receptacle 257 are "self-closing,” so a circuit

bet ween t@crbat & Biind elep@ics pathdsol tha etedst the @MieGhug iS erfgafedBits @atiig/feinsle est abl i shed
when a mal e "key" is renoved. Like a key in a lock, male plug 217A in Fig.

17, for r&éﬁﬂm ,Powérdn BEw HOIAhEbhter 1@its he¥P8dvide\Whhis difbodinSdnt BlhinR@ssthé | ONS.
Fig. 18A shows a first position, wherein a host device 321 is capable of

bei ng  PANRRA tRATPIEX b Sbhnd2OME wap BitERdhs AdulevedRfth Blis dWdRoR@dE tine a

battery 299 'can be nonitored by an external unit 310. When a key 217A is

rot at ed i i I td Ltk deT ka Fig.
tedgh # 4r8 adnlidved. ‘]‘Pcfe(la: %ﬁc@%&gﬁhﬁ@?ﬁg&é fiea éﬁ@?& alsoslﬂgs}mtehh'ﬁl

18B, host device Is sti elt through a

differe ect,rd t e I fr

externa }géhI?rA gaglﬁi %3@.& ‘?ﬂé@é‘ esl %H(ge ﬁ]%#gia@%%%gﬁgﬁ%ﬁ %ﬁg %e%ﬁfj.gtfs ﬁ%@@?ﬂ,

whi ch is suggested,in Fi 17. When nale plug 217A is fully inserted and

_ _gngaged§%°fﬁg’f'élré?aée’feg%pé%{eacl e 257, all female spring contacts are

di srupted by male key 217A's insulated shaft 243. So, by inserting such a
mal e key, anThéewhndcadr aisembly iof the inventidn-calrfantinperith at Rhabee contast, thaodindlh e

i npacted electrical circuits is achieved. Thus, a key connector nmay be used
as an  contact being a jumper, as is illustrated in the male plug in Fig. 8. Reconnecting discrete paths

10  with jumpers or terminator blocks compares to the use of diodes, but jumpers have the advantage
of allowing bi-directional electrical signal flow along a circuit, whereas a diode can only establish

a one-way path.

Depending on the function to be achieved, a connector assembly of the invention can
function with no conductive contact elements at all. For example, if the anticipated function is t6
15  disable battery charging, a male plug 433 in Fig. 21 A can achieve that function by having no
conductive elements at all. A simple insulator (non-conductive) male “blade” inserted between
spring contacts 417 and 419 electrically disrupts the battery-to-host circuit, creating an open
circuit. This single insulator blade would, of course, have no electrical cords, but would be a sort

of single-element terminator plug.

20 The role of insulators plays an important part of the operation of a connector assembly of

the invention. Fig. 11, for example, depicts an insulator 201 inserted between a battery terminal
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effective OV OFF switch, which alters relevant electrical W|r|ng or ataﬁ
inamltiplicity of ways. 20 Figs. 13-15B show non-linmting. exaff 3

"key-style" nmale plug. The primary -q 3 ANENUEUW 2003 PCT/ us 9

9 /19 181 IPEA/US 2 5 AUG 2001 PHP082501 PCT P 1

differentiator between "keys" 217 (A, B, and C) E&Im e‘?ggl Tjal rret hod of

spreadi ng the pre- tensioned contacts in fenal 2—?( .

16 and 17. "Spade" tip 245 is shown in the two views of the sane ey"

217A in E'IF’([B 13 and 14. Side strakes 247 afford an al |]%[1rrent of ~the key
8350

when i nsk t Tt | ng femal e receptacle 257 in Figs. ZTIU?L%/@HH 17.
Squared off back 5 edges 247 of spade 245 |atch key 217A, for exanple, in

the fentog 1AGERALBE R bhafibdve Y et § \FRGHact 248 Qo b6 Pring Qipd vaite Knob 223
2P

allows for’quick recognition o ey's rotational position. The ft

and ri gh, éqad Qf{mgn&gmﬁgggggﬁﬁaggg{%ﬁg eﬁ@gsﬁ,tm%m 9&&%’11&% 1 a‘ﬁtg

i ndi cate t ery charg st Povver

f " Feat h 7 th

| at Cﬁ?ﬁg@%&%&@%éﬁmg T e %%%f&%@‘ﬁflﬁ%&puesﬁﬁgmeg A@%} hpalt og "

| ect t 59A B, 28 dB 7 d Bi

Ferml o rR0EER Adienswd toeg S iRneefofhe %{’e&g\;cv?%@w%@?%ﬁ% yyaghaft 243
der th t h t hi ck t t

'f3rY“ﬁe?rcewa“@ég?@%3%%@5@,&8?@5%% roret e o hep et o 257, i s

Vari ati gns_of keyways, key knobs key shaft tips, and ot her physical

f eat ur ednsulpirs %rs&ﬂaw%ﬂdéhe nymben of the, is potdimited tnthe epamales ghosmdm hgdiovese

Figs. 13 and 14 illustrate a male "key" 217A. A "spade" tip 245 affords a
met hod d@pd iktbeexhef thisgoaimgrtt 243 al i gned during insertion and renoval from
d femal e receptacle 257 (Fig. 16). Squared back edges 247 of spade tip 245

keep keyriddiParidpym being pull ed out accidentally,

The third variable that determines the configuration of a connector assembly and its

10 related wiriﬁg, use of diodes, insulators, segments, rotating capabilities, etc., is the number of
contacts in the battery pack-to-host circuit. Simple two-contact battery packs have been discussed
relating to Figs. 11 and 21A-B, and elsewhere. Battery packs can have multiple discrete connector
contacts, some of which are for power, and others for data. “Smart” battery connector contacts
typically have three data lines, and two power lines, but only four lines are required. A multi-

15  contact male plug, such as that shown in Figs. 13 and 14, can be used to support both power and
d'ata functions. Also, muiti-segmented styles of male plugs, such as in Figs. .lA and 10A, provide
an alternative to the rotating male plug style in Figs. 13-14. The use of insulators in such mixed-
signal embodiments of a connector assembly applies to disrupting data lines, as well as power. For
example, disrupting the Clock (C), or Data (D) line may be just as effective a means of

. 20  temporanly disabling battery charging as is causing a power signal to be disrupted.
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20 once it is rotated within its femal e receptacle 257. A cyli ndNLi C :_E)C %?é]é
cavity 266 (Figs. 16 and 17) captures nal e spade ?c%l?é thE SHEET
9 DEC PCT/US 9 9 / 16 2003 181 IPF. S 2 5 AUG 2001 S5017P. 9181
PCT/ US99/ 19181 A di sk 225 at the base of mal e shaf ipd Fi 4
ensures that the rotation of the Kkey is along itslemJﬁ neggi’%ssau?gm
225 seats in a mating recess 293 in female receptacle 257 (Fig_ 17). Key
shaft 243 (Fig. 13 and el sewhere) is conposed of non-conductive material. 5

Di nensi gRak, ft 243 can be expressed in a nunber BokedbEnts. A
éz\épla e" Ochlgs. %g{%

flat, thin may be used, such as that shown in 1 B, but
with electrical contact pads equivalent to 227, 229, 231, 233, 235, 237,
239 and Prsknfweimel gs. 13 and 14. Being a flat blade, the eight contacts
woul d be placed on the top and bottom surfaces (this enbodi nent is not

shown). Such escribed thin, flat key would not rotate, of course,
oo i ¢ B fioah vembleds iireinghe, frers 6% deiedls ors? Gkt BERRFL 1
renoval of the nmale key, a rotation to a second posjtion, then_a,
Fe-i nserdfieBRly ixwstalied, Ajfemale equnecsormayibs ocated fnanacerstible arep 6f ahost dgvissite i t s
mating receptacle, the cross-section profile can be, wthout being Iimted
t 0, rourferve ayaPrimay paweE-inpyE japly s flepigieddn Figs 1R, foy exampledMgrianypidhe etc.). The
nunber of contact pads used on a nale key is determ ned by the desired
f uncti orembodigwhts afa featategesepatla liystrajed qyhineyssedoheseimenntbe gelodated outsidea Fi gs. 13
and 14 show a key 217A with eight is contact pads, because a battery pack
and a hdstierd bousog. Wheriedlzl dirguit Bwesne pbearsoume (eaxternaptder istemhl to afiost a
m xed-si gnal application, such as both data and power for a "smart" battery
and it s dedst) andessocisted ddviphs is chanpedbysthsindhisiodbef spfeinale adceystadksinfociwrexfstiig Smar t
battery use (two for power, and two for data), and four for power and data
to a hosifrcilel n6dintitedto ity whline ibatteanBousing. lcitingatcdnnectohaledeéht in a battery

pack affords a simple upgrade for existing host devices, by simply removing the present battery

10  pack, and replacing it with one that has been upgraded with a female receptacie of the invention.
“Key” Connector

An embodiment of a connector assembly of the invention is a “key” connector, which
incorporates an insulator (and/or other elements, such as diodes)'and various electrical contacts
into a male plug, and its associated female receptacle. A key connector does not necessarily have

15  torotate inside its mating female, as is the case, for example, with male key 217A in Fig. 17. A

key connector 330, for example, in Fig. 20, is removed, rotated then reinserted.

The rotation of a connector can be used to align electrical contacts with corresponding
mating contacts, as well as to mate an insulator with one or more electrical contacts. Connector ‘
330 in Fig. 20 is both aligning its conductive contact 340 to cither mating female contact 378, or
20 374, thereby activating one of two electrical paths of a Y-connector. At the same time; msulator-

344 is deactivating the opposing branch of the Y-connector.
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power contacts are practical in some applications, so that the ppgi DiECe2608
ground conductors of a 20 battery, an external mrmd host devi ce
can, under certain conditions, be shared. This h gﬂl-g%’ 16
DEC 2003 Pf/U99/19 181 'PE'S 2 5 AUG 2001 PHP082501 PCT PCT/ 11599 1

to mnimze the nunber of contacts required on ne% r. Any key
wth at | east two contact pads is acceptable. The ds
227, 229, 231, 233, 235, 237, 239 and 241 in Figs. 13 and 14 is d I ned
by the ' tween the mating tensioned contacts | Lecept acl e
257 (see i%ig.gl and 17). 5 A Security "Key" Finger df% 1?lrf“Fl

13-14 can be an insertable flange (or backshell) that attaches to a natl ng
recept acl e oSpiifstefiiched fenmld vtk drtuded WitltkeySepetridd plagieo evdid the uskey " shaft

is removable with handle 223. By naking el enents of key 217A detachable, a

shared pRkd ‘Gahgerchigh o ddmiRLASIAEKs (RE HigVH) BRHEIneQ)EmES Bordectéginined t 0

provi de fl exi |I|ty in connecting wwth a variety of devices. 10 Each uni que

det achalg ukB ¥elfbiBlihg ETR¥acR %@Bﬂfé‘: kbPis Rel8 FNPihG Wy e tBilidn Mk theRERRAE HmaRt €S tO
only one specific device. Such a security key connector assembly can be

used in ghduathe Ssmvte%fecmﬁﬁi%@iﬁ%c‘?lséﬂﬂ k& there may be a need to have linted

access to corrput rs or other ectroni ¢ equi prent. Wthout the right

el ectrical security key to connect power to a host device's power

circ@itry, aFpssh2-lfdshow amelepingpll’dA, Bf @Iﬂ)@k@ﬁm‘rﬂd)to playsisally rossmbleraksy. on. 15
O her applications of security keys can Iimt in what node host devices and
their pPdale plel2l &A, Banr Exambk esafedwind o iemale meepbecle 26§ SEipd. €6 ak 7@ thenpack) are
able to operate. An exanple of a restricted node of operation for a host
devi ce (rotatel. Cdnsactsrvithimfainale adckptaole PEvCd “sei-chsing P s@pciranitibpmiear a Ganery

equi val ent device) that can only be used on a comercial aircraft if its
bat t ery padcdad its Sodt Abvilttis AgoaRRAGCE-cstallizhédOmticn AgGnate Hey” is aveed.or that, by
its physical configuration, placenent

Like a key in a lock, male plug 217A in Fig, 17, for example, can be rotated in at least two

10  distinct positions. Fig. 18A shows a first positioﬁ, wherein a host device 321 is capable of being
powered by an external power source 311, and at the same time a battery 299 can be monitored by
an external unit 310. When a key 217A is rotated from its first position to a second position, as
shown in Fig. 18B, host device is still capable of being charged (albeit through a different
electrical path), and battery 299 can be charged from an external charger 309. There is a third

15  position ofa ma]_e key 217A, which is suggested in Fig. 17. When male plug 217A is fully inserted
and engaged with female receptacle 257, all female spring contacts are disrupted by male key
217A’s insulated shaft 243, So, by inserting such a male key, and not rotating it, a full-OFF (open)
state in all of the impacted electrical circuits is achieved. Thus, a kéy connector may be used as an

effective ON/OFF switch, which alters relevant electrical wiring or paths in a multiplicity of ways.

20 Figs. 13-15B show non-limiting examples of a “key-style” male plug. The primary
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units, renders the battery pack circuit inoperati hé) ey 1
i nserted, affords passengers safety. A key 217A (F}ng$4),9t{yjrjn§d1$cla

specific rotational position, creates such securi tj§* t %Siﬁ@(ﬁ{ﬂlﬂts
battery systemcan thus operate in uni que nodes by the use Of & or

"key." 5 Self Closing Contacts Figs. 16 and 17 show a generic female
receptacle 257, here configured to be conpatible wth le k 217A in
Figs. 13PHR9&WCHhe el ectro- mechanical action of el ectg?@ﬁﬁg%lgﬁ%acts 275A
and Bin fenmal e receptacle 257 is by the controlled upward and downward
novenent ;:.6f .

. ¥ L owi A
ol - ol ufttrenGRARERIck ety (0.8 RICHE hcliiphital ReBLFELRSBBE Yepre )| o
its female. t. L g t RRO.S A d (275A
and 275BeRiOER P8 B holeBic 03T, 0.1 o8 L EFRARL T SO Btk (7
renoved. en.all ..eight.sprLi cqntacts r.etunn to theirt S i.}ions,
femal e riB¢ ‘ﬁﬁvfsec’fi%efgfng lg t%ﬂﬁﬂnﬁpm §§an e@b# Ffﬂf?‘ X toaﬁﬁgd%agg?lﬁ%?lf’%al ly
"transparent," i.e., all electrical si S trave as i.f _.connector
el enent t&ggwm-qseﬁdéggq@g B REPH 1%9@%5%3%5965‘}84[%:5%08‘?%55 (as
representative of the other sjix clips in_Fig . 16 and 17,. &r@g kept

al i gried e ofsnade 447 latch ke +f Ae BF ierduale, srd exgeeplagle In ity i ve of
the other six equivalent cavities). These cavities prevent sideways and

f or e/ af t266dHigsrdftand i 7)cBnebad3 allows 98 auiglciecogifion pE e kpys potatigpal PpHdore iThmt
retaining cavities each have a curved fore and aft edge 285 (Fig. 16) that
provi de left end dght endsof kndba228 jsaif be eofor goded| @& Igheled apinag. (fitgéndica@ thnd 14) , as
well 20 as clearance to allow for a nmale plug's rotation. The alignnment of

t hese cueleetd metiom geh 28 BatteryeCharess,"2or EHest Rpwer, ™ foerawple. 289 (Figs. 16 and
17) that runs the length of female receptacle 257, as '

“Key” Features

10 Fig. 15A shows a male “key” 217B, with no latching provision. In this embodiment, the
spring tension of paired electrical contacts 297A and B, 259A and B, 283 A and B, and 275A and
B in female receptacle 257 (Fig. 17) constrain a key 217B. Because key shaft 243 is wider than its
height (thickness), rotating the key creates even further compreésion of the spring-tensioned

contacts in receptacle 257.

15 Variations of keyways, key knobs, key shaft tips, and other physical features, are not

limited in any way to the configurations shown here.

Figs. 13 and 14 illustrate a male “key” 217A. A “spade” tip 245 affords a method of
keeping key shaft 243 aligned during insertion and removal from a female receptacle 25 7 (Fig.
16). Squared back edges 247 of spade tip 245 keep key 217A from being pulled out accidentally,
20 once it is rotated within its female receptacle 257. A cylindrical cavity 266 (Figs. 16 and 17)

captures male spade tip 245.
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PCT PCT/ US99/ 19181 seen in cross-sectional view 17-17 from Fi 94 g.qjg Ha:
in Fig. 17). Tunnel 289 terminates in circular CPMSQ'QHZ; cg\r/i as
a circunference | arge enough to clear the sweep o p ip 4%_ 11e
plug 217A (Figs. 13 and 14). Slotted gui des 291A J@&n Eig. Kk

mal e plug 217A aligned as spade tip 245 passes !Em ungel:ig ﬁég Zaﬁﬁl g.
17 illustrates a cross-sectional view 17-17 fromFig. 16 of a fenmale
receptacle 257 in Fig. 16. Male plug 217A is shown partially inserted into

tunnel PFRAP@pposing contact clips 275A and B ar e BITEE9Iectrical |y,
di sconnected. Contact clips 275A and B are seen fully conpressed into s

their respect,i ¥g 4t .ai,ner caviti 3 and 282 ich keep contact clips
Dren and o ok 2850 Bl SRl o 200y RS 13980 14 hsits B e iR btk s

Conpr essed. bends 27 nd 277 1 0 contact stri 259A and 259B provi de
coﬁact 5“83( fsﬁF"éSh‘BPeé’z%ﬁE ; Séé'ﬁ]lﬂgzﬁl ¥4t G LeneLeqessys3 4 receptgie 3 y way to
provi deéﬁg_%essi on of contact clips 275A and B, and any equi val ent

mechani "acceptabl e. The anpbunt of conpression bends 277 and 279 in
Fig. 17 must provide is determ ned by the thickness of male plug 217A. The

t hi ckness- t oKef ghak 243 (7@ 10 fan@elmlte% B43mPeks bIRAEDnditEvelmardiRuUNt  Of

extensi on and conpression travel ed bends 277 and 279 nust provide. These

intes- Dihaisttaty, MNSI905 W exsRabl #{26%& 'eﬁ}faﬂaﬁz%n&{]ﬁﬂxﬁ ﬂlhlhﬁb}a ﬁﬂ%o"“ th

the spring tension at bends 277 a eterm ne the anmount 0 rque it

he n det'ermne 't he “amunt .
i i, - SE R B 8 By BnI i PR QRS cicnobih lts SRR 27 o 7"

wi dt h, a thinner ess M require

gr eat er 26 95R(1ANAls 391 68 ¥ HomISACF1 2014302 Rethdal (B S8 Bomld €7 el

during inser sone | 0SS osi
e,.femal e receptacle 257 wll

return- i | osur cti and the enti
grow | a?‘%[edtd)%g P ﬁ%iaog%tﬁ? ﬁ’?c (ggos mo%“—ftﬁﬁf g Ieﬂé(’dff%&‘st'i?t SHouRY- Sughhg deseritsd gs 235,
231, 23%11'1%@9& kzeg"%WMd not rotate, of course, unless it were used as is male blade 330 in Figs. 19 and
10 20, with a removal of the male key, a rotation to a second position, then a re-insertion. For a key
shaft 243 that is intended to rotate within its mating receptacle, the cross-section profile can be,

without being limited to, round, oval, square, or multi-sided (six sides, eight sides, etc.).

The number of contact pads used on a male key is determined by the desired function,
such as battery charging, power to a host device, etc. Figs. 13 and 14 show a key 217A with eight
15  contact pads, because a battery pack and a host device typically require four contact pads each.
For a mixed-signal application, such as both data and power for a “smart” battery and its host
device, eight contgcts would be allocated as four for smart battery use (two for power, and two for
data), and four for power and data to a host device (two for power, and two for data). Shared

power contacts are practical in some applications, so that the positive or ground conductors of a

20 battery, an external device, and a host device can, under certain conditions, be shared. This helps
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in Fig. 17 (and sufficient thickness to run related internal w ﬂi&@&i%ﬁ&)
must be AMENDED SHttt '16 DEC 2003 PCT/Us 9 9 /19 j =~ y@/z &Af&?
2001 PHP082501 PCT PCTI US99/ 19181 consi dered. Pai [ oJr c 1
strips 259A and B, 261A and B, 263A and B, and 26 i n &g 6 and
17 are expressed as flat contacts that term nate at or gh §3Mfﬁﬂmhe
back edge of female receptacle 257's housing. 5 A reasonabl e nmounting

| ocation for a receptacle 257 in an existing battery housing is in the

"val l ey" cr y two cylindrical cells (see Fig. 108),, ] be that
the ori eﬂ%a??fst(g a female receptacle 257 may be at 9%)‘2’{{8%?92@1%0 t hat
showmn in Fig. 17, and the spring | oaded-contacts are oriented

hor i zont @lpliNimideNfd fhePbt bREL Felirdd onldkeP BbdnEtdr Packs which have yet to be
designed, the depicted rectangular configuration of a fenmale receptacle
257 woul d best be served by allow ng 1o space for the connector elenent to
occupy the fuiny keewighat legst tmecoptagtipadsyis agsentelie The spppiag efepntaci padud2?.i s | ess
problematic if female receptacle 257 is installed in a host device, e.g.,
| apt op cApiiler33, 385, 237,923 mndr@dlyin Frasul3 and e is deteckingd bsf the epacing Betgsen thed and
B). If a female connector nmechanismis to be nounted in a battery pack,

at t ent i onatinigéensidndskbconfaets th female epade BSTokeetHigs. kévakd 1IZ23 on mal e plug 217A in
Fig. 13. It is undesirable to have the ends 15 of the knob protrude above
or bel ow, the thigckness (height) of the battery housing when the nmale key
i's r%t at%g.ec"lrﬁysﬁlé% installations, the size and shape of knob 223 will be
space- and cl earance- driven. Contact pad size is determned by the need to
carry cert ai Fidgenmslld22if in fipach3- b canbe ammseiabla faeget(emjaekshéll) et atkagkes td he

spaci ng, size, and location of contact pads 227, 229, 231, 233, 20 235,

237, 239matidg tecepihicl@ouihy addEdftapoweridadicord Sl that @6 emhiafley2dhittidremoGble Widr 15B
are not limted. Contact pads can be on any exposed face of shaft 243.
Cont act Haadls 28% ByQhakalgleldiRHE of Rey?d 7Alde@BRBle, a shared power/data cord can be used,

and various keys can be employed to proﬁde flexibility in connecting with a variety of devices.

10 Each unique detachable key shaft may be made to a configuration that properly mates to
only one specific device. Such a security key connector assembly can be used in situations, for
example, where there may be a need to have limited access to computers or other electronic
equipment. Without the right electrical security key to connect power to a host device’s power

- circuitry, a host device (a computer, for example) cannot be turned on.

15 Other applications of security keys can limit in what mode host devices and their
peripherals (an example of which is a rechargeable battery pack) are able to operate. An example
of a restricted mode of operation for a host device (with its internal battery pack) is a laptop
computer (or equivalent device) that can only be used on a commercial airctaft if its battery pack

i not being eharged. Configuring a key connector that, by its physical configuration, placement
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PCT/ US99/ 19181 al ong the sane face, or on opposite fages -of_ shajfﬁ &Eé 2003
Non- opposi ng faces can be utilized. For exanple, tR@a'ﬂjs 9 gaﬂs
on the top (or bottom faces of a shaft 243 that activate a CIFCUIt %

insertion, with other contacts on the sides of the t en
"key" 217A (Figs. 16 and 17) is rotated a quarterlgmsgsu%?)cdﬁqﬁaigﬁ
shaft 243 has four sides). Oher surfaces 5 for placing conductive pads can

exi st atp rof a shaft, e. g., tip 251 of shaft 2 15A can
be conducl:']t&)lbveB P%ny di nensi onal considerations or pr opof%fggssgghglc?’lcat ed or

suggested by any of the figures presented herein should only be

i nt er pr &f echtass, snigeirRg of fle laletid Snt@Sur@E, rBfieksIhdWattsyPackdge@iD! i es. Act ual
si ze, shape, and proportions may differ dependlng on specific applications

and 10 iiiipeRRWRnithi ey isiBserte® AffoMks bhssdpers Safbg. X RS ﬁt'zAC(Pn%s'l@ 195 Ghagy cal

gui des, |ocking nmechanisms, insertion systens, and electrical “contact

shapes. {Degiesific g&%n@ﬁfo‘%ﬁb@ RivateDsich ch‘uﬁ@t {; st ?8\?%%%? _"ft.(s: gﬁe&{ %ﬁe@gﬁ ug, and

mating contacts in a fenmale receptacle ity of

the con f ,,to handl e the power |oad 15
M opdGre rﬁ?ﬁ:@éﬂe% e?lb)%l-, gse%‘?a%bﬁne&t&#

of a host system uters ‘exanpl e, 50-Watts is not
uncommon to power a host system The ' anpamty" rating (at tenperature) of
cont act Selfy(flosing Centtacts shoul d be optinmized to not create any power | osses.
The confi ned space limtations inside a typical battery pack will pose

potenti al bagjel qlstnd % Lidhieilllc Bife AoBfact 57! fd '5&@%@%@?@% e use of

heavy- gauge r|n Space=-savi ng

AR A e e A I
I ntegr aE%jA & 19 in errglgl\évrgc%étgc e 35701?%;1( th%tco&tth ?Ietgj S];Sv:ra? and td%wnward movement of
conductive clips, allowing them to be electrically self-closing. Each of the eight clips shown has a
10  bend 279, that allows its female contact to remain in contact with an opposing contact pad (275A
and 275B in this example) when a male key plug 217A (Figs. 13 and 14) is removed. When all
eight spring contacts return to their closed positions, female receptacle 257 is automatically
reconfigured to be electronically “transparent,” i.e., all electrical signals travel paths as if

connector element 257 wasn’t present.

15 Flexible conductive clips 275A or 275B (as representative of the other six clips) in Figs. 16
and 17, are kept aligned by pre-molded retaining cavities 273 and 2-82 (as representative of the
other six equivalent cavities). These cavities prevent sideways and fore/aft movement of contact
clips 275A and 275B. Note that the eight retaining cavities each have a curved fore and aft edge
285 (Fig. 16) that provide clearance for the shaft of a male plug 217A (Figs. 13 and 14), as well

20 as clearance to allow for a male plug’s rotation. The alignment of these curved openings 285

creates a circular “tunnel” 289 (Figs. 16 and 17) that runs the length of female receptacle 257, as
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PBPC82501 PCT PCTI US99/ 19181 then wire troughs and space- f.or a

receptacl e can be planned. For retrofitting exis’ | battery pgg{? 3v&%ijeh
cannot grow di nensionally, renolding the pack's h%ho #ng. to allow
for attaching a female receptacle and creating wring ro%ﬁsﬂu{:‘ 620011 I d
approach, but only if production quantities justify the additional cost.
Since fermal e connectors can be integrated as 5 retrofits of existing

battery 52%0”%:13 enphasi s on sel ection of conductive p@f/ﬁ§59?ll9gﬁli S a
consi deration. Anyone skilled in the art of connector deSign an

fabrication will be able to fit any of the exanples of the connector of

t he i nveséd @Rrdssbetional e%w 3y i1nGroRatit oY sHonv@lin FiYY 17). Rikh@ DBO GeriidbleSiny Packs,
space inside a pack's enclosure can be created by renoving ol der,

| over - capaaiat avidpidee Tis 6kt has AdMuhRRNESTaNS chdiRh S Q8 kiR sWeldoriipiip SMal | er

(and perhaps even 10 hi gher energy-density) cells. Lithiumlon cells

manuf aCtZ&"S%‘ﬂlﬂa%pl@ggﬁ7Nc(@f%seP3aaﬁﬁll$) SHRES 'H@s‘i@li&‘ﬁndﬁ%ﬁ.ﬁ%ﬂ(ﬂ@%@?m?a'f as

energy-dense as Li-lon cells manufactured in 1998. sfzed

cells arﬂﬂ%@a@g%%@%aﬂ%gﬁp&g&p Mnkipgd 7mm cel I's, or even 15mm cel | 's,

W t hout any t per haps even achi eving i nprovenents) in total
Cecoftach e arte Fhanupdd e SRt ek Fitd aohLOR e WAl Bk BT ory 15
Cnape o Jar VaEPera7h s unpniaiaty givedrd o LR B afboshestiarielst bat Loy
The. Spacy Shand Dte aiga s eseafedigutectog) et s 2994 ok oesadhbe. can bo
el imnated by usi ng}ﬂrpol ymer cells, thus freeing up considerable room (as

nuch as oBPredTed #KO Mgir §espér v ietainst cavisies k7 and @ 8¢ gyhichsecn enntagt ¢lippd7 A and

connect.or. The npdalities of a connector assenmbly conprised of a nmale plug
102, or Bifsom ditpting or moving out of alignment with each other. Compressed bends 279 and 277 in

10  contact strips 259A and 259B provide contact clip compression. Bends in contact strips are not
the only way to provide compression of contact clips 275A and B, and any equivalent mechanism
is acceptable.

The amount of compression bends 277 and 279 in Fig. 17 must provide is determined by
the thickness of male plug 217A. The thickness-to-width ratio of a shaft 243 determines the

15  amount of extension and compression traveled bends 277 and 279 must provide. These inter-
related dime_nsions of shaft 243’5 thickness and‘width, along with the spring tension at bends 277
and 279, determine the amount of torque it will take to rotate a male plug 217A once it is fully
inserted. At a given width, a thinner male plug will insert with less force, but will require greater
rotational force. Larger bends 277 and 279 will give a softer feel during insertion, but at some loss

20  of positive and accurate return-spring closure action (and the entire female receptacle 257 will
grow larger). Enough thickness‘ on male plug 217A to mount contact pads 235, 237, 239 and 241

in Fig. 17 (and sufficient thickness to run related internal wiring 219A-D) must be
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PHP082501 PCT PCT/ US99/ 19181 femal e receptacle 189 Ln_Figs. ?as
well as their equivalents 330 and 360 in Figs. f d e o
the space Iimtations of a battery pack. Female r m.m gtg ﬁﬁ'e? ;? 116
and 17 | ooks large as drawn, but this receptacle mﬁa by
using a flat spring-clip beam desi gn, such as th? ggpgAU'QOng‘l_bW
a battery pack inserts into its bay ("cavity") in a host device is a key
considerati on when designing a nulti-contact connector aﬁ%n})%)é

modal i t PHBOBFYRAThere illustrate battery packs that havé"Cordnis of ceI | s
'arranged end to end, and the colums are stacked side by side. A

conveni betmeen each colum of cells is available for a connector
and rel a ecfivm ring. The battery pack itself, as suggested in Figs. 10A and
B, and Fig. 20, inserts end-wise into its battery 10 bay, so that a

connect or poPalreﬁoppashlg cnmduetl\plsu’gisQ§9®mubﬁ,§6bA@n@BoZ@Aaﬂﬂd&(p&%ﬁ§N@ée of the
battery pack. Alternative Connector Insertion Mbdes However, battery packs
al so i nSdnFigsnk6and 47 iatei expressod ashi@ut coritaetsl that geeminatetat euﬂligbﬂyé)emcﬁndah@lmk i's
inserted first. This | eaves not the edge of a battery housing exposed for a
mal e pl ¢gge dTEmAldnRcopkadiz 2515 hbbsaig. t op (or bottom) surface of a battery
housing is presented. Thus, fromthe vantage point of the internal cells, a
connector ingerts war.d i nt.o he "va between.the cells st ead of
into® the en r'?:ﬁso%'(’g e\?lougﬂl%ﬂ‘c?“\‘?% ?@W‘g?@%aﬁ%bﬂ)@ 015%55618[‘]&
assenbly that inserts from.the otto atter%/a ac

conpri sevallgy et byitwe cylmdrical eells I@GF% bQB)dt 8k m%%lﬂt tp?]ogqnban%e t aper ed

‘wedge is 20 contoured to fit into the valle){ or trough formed between two
_si de- by TeseRfactef) Tmarthe ag 8¢-fegrees to thafishewn in Fig. 17, and the spring loaded-contacts are

oriented horizontally, instead of vertically. In battery packs which have yet to be designed, the

depicted rectangular configuration of a female receptacle 257 would best be served by allowing
10  space for the connector element to occupy the full height of the battery enclosure. The space issue
is less problematic if female receptacle 257 is instalied in a host device, e.g., laptop computer, as

its primary input power jack (reference Figs. 1A and B).

If a female connector mechanism is to be mounted in a battery pack, attention should be
| paid to the width of the knob 223 on male plug 217A in Fig. 13. It is undesirable to have the ends
15 of the knob protrude above or below the thickness (height) of the battery housing when the male
key is rotated. In such installations,r the size and shape of knob 223 will be space- and clearance-
driven.
| Contact pad size is determined by the need to carry certain levels of power at an
acceptable temperature rise. The spacing, size, and location of contact pads 227, 229, 231, 233,
20 235,237,239, 241 (or equivalents) on an insulated shaft 243 in Figs. 13-15B are not limited.

Contact pads can be on any exposed face of shaft 243. Contact pads do not all have to be aligned
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upward. On the exposed curved surfaces of such af&TéﬂSd 'wgdéefgrg)g r
nmounted slightly raised conductive contact pads e C tive
contacts attached to a thin insul ated surface of lm b?f?exui#éﬂm
The wedge snaps into a cavity in the battery housing, so that the mating 5

conductip\fﬁ,{]ﬁ%g%&re hel d to each other by the wedge snappifhol Bz 1ts

cavity in attery housing. The contact pads on the curved surfaces of
the wedge can be slightly "sprung" away fromthe concave surface, so that

t hey COfﬂHn?%fe S863€ TacB g 38 BFpoR B2 lof BRI 243 'edr-sposifitifavea|canbsutiliaddoRer t he
convex surtaces of the cells. The conductive pads attached to the cells can

be, for LxapeltRore CAMRICOSES pads o thd By (R Bd#shn) fAkks BR&ISaftDAPBayREVREa OF NVl ar,
W th exposed conductive areas matching those on the formfitted wedge.

Conduct i et lgﬁﬁ%ﬁeﬁen,mﬁl dehe? Yot &h thOHES of BSRHaf! BatlaBfvaRReAPEyAbEr £ € |

attachnment points, or expose attery contacts on the outside face of the

housi ng. - R ]q&g%ﬁ | legs S BR8t: thin
foamt adgljéy'glg aﬁl 2?() 1?%?t%;aa%orrpr esses gﬂaﬁ%ﬁggﬁrﬁ%ﬁggsg%%t our %%E wedge
shaps i l.ace, thus assuring. te. c ct -1 Oy . g. 15 For
Dt &y RS eGP S el e TRRL A LT RN AR e R R
surface of the (g]gttery pack to interface with a host device, a nenbrane
switch SBPPOSPAUENR pe enpl oyed. Thi.s connection is established between a
host device and a battery enclosure. Non-snart batteries that have no data

contacts, butAnyldingdhsibm eomidlesatibnd@r propbitioasindicatd oreugesedibcagivfite pads on an
--exposed area of the pack's housing, can be upgraded to a nulti-contact

i nt er f aGfuis pres@fcdditenl shohit ¥n bk atdipried As SRAGRGIEAve doEEF pagsonsublut y power
nmenbrane swi tches, a section of the nenbrane is inserted
assemblies. Actual size, shape, and proportions may differ depending on specific applications and
10  implementations. So, too, will there be variations in mechanical guides, locking mechanisms,

insertion systems, and electrical contact shapes.
Design Considerations

In fabricating contacts on a male plug, and mating contacts in a female receptacle, the
current-carrying ability of the conductive materials should be sufficient to handle the power load
- 15  of a host system. With laptop computers, for example, 50-Watts is not uncommon to power a host
system. The “ampacity” rating (at temperature) of contacts, wires, etc., should be optimized to not
create any power losses. The confined space limitations inside a typical battery pack will pose
potential barriers to large-surface-area electrical contacts, or the use of heavy-gauge wiring. The

use of space-saving flat metal zinc (or nickel-plated zinc) strip conductors is advantageous in

20  routing power lines inside a battery enclosure.

If a connector assembly is to be integrated into a new battery pack at the design stage,
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bet ween the battery pack housing and the mating contacts in the hoﬁtg aﬂ@‘

device. 53 A*ac?l Icn SKEET 1 6 DEC 2003 PCT/ YS-9--9-/19 181 16F
AUG 2001 PHP082501 PCT PCT/ US99/ 19181 The host - r@&:e/ ﬂ_y@@g Iy has
r pack, pressin
ondid 48 y208)

spring clips that mate to the flat pads on the
agai nst the battery pack's flat contact pads to-

I nserting an appropriately-sized nenbrane switch between the battery pack
and the host device's mating contacts, an interrupted circuit is created
that separate he battery contacts el ectro-nmechanicall ,? fromtheir

mat i ng J%ﬁ%géﬁgkﬁh t he host device. This nenbrane smﬁtcﬁC/Es%ﬁ@f%rent from
traditional ones, because it has exposed el ectrical contacts on both

P, S T et bl o SABGRi 1,

| ayer is sandw ween two surfaces th ctive

spots, F&u&??%&&}wlﬂai"&ﬁn& o@&h@ﬂsﬁ@%{nﬁoﬁ%@&fe }%&‘Ts‘t;ﬁégsﬁé E&iéing % %B%vtfo

Conducti ve aces route trne power m depreSsed nenbranes

to an 10 ODE I | on b r usi to all.g n.attached

cabi o ¢ ARRLEPIeh e g uf velelfe DA SISl ghitp i, SR 25 21
Applicatio . 09/.105, 4 filed 26 June 1998 as filed .previously as
78 br r el Rt sty Py oS ST gaa coyesns s SR 19077 and
U.S. Provigsiopal .Patent | ication. No. .60/055, 883, dated 15 August 1997.
Ref erend&T S BP‘&‘SEPg FEBARaESothe FmpIASIS AP SlgRbiPR Bg‘EOPg‘FF“K‘E)’F‘a‘SG?J&‘f&, 412, dated
31 Decenber, 1998, and U.S. Provisional 15 Patent Application No.

60/ 114, FopsiderationgAnyoneskiliadiin the atod gonnegier design gd fabrigation willbe able tafif a8Bnnect or
interface covers the varied |ocation_and spacing of battery enclosure

‘cont act <of tigyexpmplenef thiconpector of the pventiparite ah existpg dattaepackhat  can be sinply
-overlaid on the exposed contact area of a battery pack, an unskilled person

can attach tRigh exn@inh 65leR) pafSS SR MsibiCa gagte@tﬁﬁﬁés\ir&%ﬁte a@&télﬂgﬁreﬁeﬂﬁ%er n for

properly aligning eléectri"cal contacts. The nenbrane swtch 1s attached

to the C&J&,@S&eﬂ-dﬁb&%ﬁ; ﬁ'gtfér)sééflé, %ﬁc?reraciﬁg E\@getc@ﬁywiﬁ?&%m}, e IR Fagd ip&hjaﬂs%ven

10  higher energy-density) cells. Lithium-Ion cells manufactured in 1996, for example, were twice as

big, and almost half as energy-dense as Li-lon cells manufactured in 1998, Older “sub-C”-sized
cells and 18mm cells can be replaced with 17mm cells, or even 15mm cells, without any trade-offs
(and perhaps even achieving improvements}) in total pack capacity. Substituting smaller cells
creates room for a female receptacle and the related wiring, without having to modify the battery

" 15  pack’s plastic enclosure.

Polymer Litﬁum—lon cells, with their rectangular shape and variable form factors, can also
be employed in existing battery enclosures. Rectangular cells yield more energy-density per square
inch. The space left as “valleys” between columns of cylindrical cells can be eliminated by using
polymer cells, thus freeing up considerable room (as much as 20% of an existing battery pack’s

20  volume) for a female connector.

The modalities of a connector assembly comprised of a male plug 102, or 102A and



cavity within a host device. A host device's spring contacts dgéeqé gjﬁlg

t hose nenbrane switch 5t nrrr Cl4T -- -- -~ 16 ?&Wﬁu / ﬁ 0

| PEMS 2 5 AUG 2001 PHP082501 PCT PCT/ US99/19181 @0 e hatd 931(811t he
| ocation of the actual electrical (or data) contEmJSgse itch
coordinates in the nmenbrane that are not depress®d bt ‘AU’GDEBB‘I puts
pressure against a host device's spring contacts are ignored. Thus, a
"one-size-fits-all" battery/host connector interface is created that does

not hav%rﬁg%z?@&ﬁlsmm mat ched in electrical contact spafpd'_[z@slggﬁglgg’ | ocati on

for every ery pack. Corner Connectors Another approac 0 use
"corner connectors." AMP (Harrisburg, PA) manufactures positionable

ri ght - afgh6lreGHIRRCISONS Fiph Btand ADA B 25 REINEAReiOuAALRS 530 &d OV Fig$ 19-
(reference AMP "Battery Interconnect System Application Speciftication

docunentofibad AN to B Spabd Mbiditidfs K Haﬁ&?r ?Eck.c’ﬁen?al@t%éép%bé 239 Hﬁli‘ié‘sg 16S that

the cylindrical cells do not provide a fully unobstructed corne There is
Mor e VOlHATRH fobfts 18 Bs @aGA Hhe led nAaA S cife
out si de edgeoo tgﬁ%g ?‘gst’ co%%wggﬁ%g. &ﬁg‘\%\g&gifé% ere @k u fclilﬁi ent

space albg&gdgs%tegl%gze at%hg‘gﬁﬁ]q;ri%?aousi ng, parallel to a colum of cells,

to insert a cC ver si on an angl ed corder connector. The AMP units
are bl ade-style connectors, so the blade contour would be unusual, in

havi Ag a cur Hew addgey pokifserminthitstbae (‘camityd)tin a bow fievideds g kdyl conBlaationst yl e
connectors do offer functionality within the wedge-shaped space between two

col umms whén daigning aasultivedrtact dhimecdrapembly. Thcgedalifids showthage ilRiStratbattagdge
elenent 189 in Fig. | OB, allowfor a male connector that resides within a

bat t er y phsky tHablave cblembd 6tels fanhgddi end tdidpdnd te himns A swekddaideo ki bet ween
two adjacent cells. A mting fenmale receptacle is attached to an 20

ext er nakof/euist “Or beean &eh Colunkh bEceBPR 2PARNe RirlaQbfincbRF arfd rilie widtigpesd nul e
plug within the
battery pack itself, as suggested in Figs. 10A and B, and Fig, 20, inserts end-wise into its battery
10  bay, so that a connector port for the male plug is accessible along an exposed face of the battery

pack.
Alternative Connector Insertion Modes

However, battery packs also insert into cav_ities so that the large flat surface of a pack is

inserted first. This leaves not the edge of a battery housing exposed for a male plug, but the wide

15  flat top (or bottom) surface of a battery housing is presented. Thus, from the vantage point of the
internal cells, a connector inserts downward into the “valleys” between the cells, instead of into

the end of a “V”-shaped valley.

A simple design for a connector assembly that inserts from the “top” or “bottom” of a
battery pack comprises a wedge like that of insulator block 364 in Fig. 20. This tapered wedge is
20  contoured to fit into the valley or trough formed between two side-by-side adjacent cells (it helps

here to view the connector being discussed as being inserted through the housing base plate 362

5A
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- confines of the battery housing, while the larger insertable femal
receptacle is configured in the 55 PCI/1S 9 9 / 19E1891 1IP /LY E&g Zﬂ@
2001 PHP082501 PCT PCT/ US99/ 19181 shape of a wedgs/A§i pou , gt
traditional approach of a nounted fenal e recept a?gﬁmnggbéﬁgﬁlk,
and a mal e plug connector attached to an externagfggag LS acceptable as
wel | . Cabl es and Muxes For battery packs that in H$i n@ﬁtﬂrﬁ;ﬁtmam

| arger top or bottom surfaces into a battery 5 cavity (instead of s ng
end-first _into a battery bay), the issue of cabling is inportant. If the
bat t ery FERWPYFL | ocated on the bottom face of a host %g@V%@P9§%ch as the
underside of a laptop conputer, then a round cord exiting from beneath the
host devyi b5 : PO. I ere may not be enough cl earance under a
host deé?gg;%ngb%?g%%ﬂ@gﬁﬁﬂﬁgg§¢e. Ri bbon cables, or flex boards, are
used in these situations. For power delivery, several of the 28-gauge
conduct ors c&n theexposed ciryed wifateh of such a deritouwret welge fieanaented slightly cdisedi t y.
Figs. 12-15B illustrate a nodality of the connector of the present

i nvent i eanduktive aopiast padsthat nratetdicotductivel contacts attagbedtto a tiominswatedsivfics ff y, whi l e
si mul t aneously delivering power to a host device. The sanme functionality
can be alxtivebetkrpyellsriiemedgadnapgnian chitiighabatsaty haingatthdat ¢epamids to t he
application of power by switching a pair of power pins. A switch so

conf Egurcestiue@ve pads 46 Beld toeadbothettthe wdlgashappias in@)itsRAtiER fhebal@yt ery and a
host device, so that a Y-connection is created. This switch responds to

the cur meming ra¥edntaef Pads Stk SlrYeddubiis 0N@e WeMRGn B slishily pRAPNERLOr . SO

that it closes a circuit between an external power source and a  host

devi ce. fLRARPESRARGERRE, B tRAtHF Ebfmf)reﬁs WHER e@a‘ﬁﬁ%ﬁnﬁkﬂegiﬂgatdﬁg g{ldiyal eH. ggers

the flow of power between an external power device an Vi ce.
Shoul d tia8, RRLbEVY sBickEIRNEd)s | 0ss of power to the N-signal .switch causes
it to go open 20 Betmeen the external power source and the host device.
Thi s adds an 56

The conductive pads attached to the cells can be, for example, comprised of a flex board

10  made of polyester or mylar, with exposed conductive areas matching those on the form-fitted
Wedge. Conductive traces on the flex board route power to the appropriate cell attachment points,
.or exposed battery contacts on the outside face of the housing. Such flex-boards may be mounted
with double-sided tape, or thin foam tape, so that the foam compresses slightly when the

contoured wedge snaps in place, thus assuring adequate contact-to-contact pressure.

15 For battery packs that use flat, surface-mounted contacts on the outside surface of the
battery pack to interface with a host device, a membrane switch approach can be employed. This
connection is established between a host device and a battery enclosure. Non-smart batteries that
have no data contécts, but which have only two or three small exposed contact pads on an exposed
area of the pack’s housing, can be ubgraded to a multi-contact interface with an externally-attached

20  connector. Using heavy-duty power membrane switches, a section of the membrane is inserted

between the battery pack housing and the mating contacts in the host device.
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AMVENDED SHEEP 16 DEC 2003 ACTIUS 99/19181 'PEANS 2 5 AUG 2001 ﬁsPﬁgﬁ?ﬁﬁ
PCT PCT/ US99/ 19181 additional |ayer of safety to téﬁ ﬁonsr;]eétor ) ar

| ow-vol tage or data signal switching, for exanpleP Qnni i £8 A
MAX 4518 serves an exanple of the type of nmultipl r. used in a connector

circuit to elimnate excessive conductors. Mdif M@?ﬁmmm
it is driven by the sinple application of a 5 power signal oOn jUilis
junpers frompin 2 (EN) to pin 14 (V+), and a second junper across pin 4
(NOL) aq,qﬂ,g' G\D). Thus configured, a single power | y.vol tage
(here from %%8%&(31ttery) will trigger all four of this %fniz#%gx%ﬁies'
channels. The 4518 will operate with up to a 15 VDC maximuminput. This is

W thin sone bt hes-Yide dedsfabldypidilly\ras §pﬁﬁ?§ﬁps'ﬁ% mRic3O e M4O) 8L He baRPyer FETS
are used. The MAX 4518 can be over-voltage protected with external bl ocking

| o di 0dggel ggg% éagbaﬁlﬂ%é%vpg&t’@ﬂa? b&ifhct Fadl % 3G konddBiWHSBY ARGt 20€

regul at or, ly one Wwth a wde range of input voltages, can be used

ith th . ized b AN LES £GR iy gk j B
Vrglul tipl %84 tg %%}'gllzerrent S rrag}&%he | n%ggﬁﬁag%i%%t 0 gn i ngi‘%ﬁﬁﬁg{ﬁe ogiC?rgflte gf
' | LI I | -.cl.osi
o op S5, 3 SRR ULy Bl BRI oL IR S0l Ul AEULGHE® "¢

conductors, g , two
-1 miging | es_of . typi cal L ' d here,

Lo ads! dion e HAR Chnfl e NG il HREhSpraRERAR indiiarh Bl GRBMMAL <.

First Ex A detailed description of a rotatable "key' male pl d

el ot 11 R §ecaiiertar omg SBrEor B ot Hop BUFHEA! oHeHBHEr 1 87 ng. oxanp e

of an effective upgrade to host device, its CD -7 ~G-~D SH~Er 1 6 DEC
2003 insulators. The center msulator layer is sandwiched between two surfaces that have exposed

-

conductive spots, to prevent power (or data) from flowing from battery to host.

Conductive traces route the power and/or data from the depressed membranes to an
10  appropriate place on the battery housing to allow an attached cable to an external device. This is
consistent with my U.S. Patent Application No. 09/105,489, filed 26 June 1998, as filed
previously as U.S. Provisional Patent Application No. 60/051,035, dated 27 June 1997, and U.S.
Provisional Patent Application No. 60/055,883, dated 15 August 1997. Reference also U.S.
,; Provisional Patent Application No. 60/114,412, dated 31 December, 1998, and U.S. Provisional

15  Patent Application No. 60/114,398, dated 31 December, 1998.

The use of a membrane switch connector interface covers the varied location and spacing
of battery enclosure contacts. By having an area of this membrane construct that can be simply
overlaid on the exposed contact area of a battery pack, an unskilled person can attach this
connector assembly to a battery pack without concern for properly aligning electrical contacts.

20 The membrane switch is attached to the contact interface surface of a battery pack inserted in its

cavity within a host device. A host device’s spring contacts depress only those membrane switch

24
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battery pack, and several external devices. The c a %é%:ofed
here adds functionality that was not originally %ml 9’?@ )flleghi
device, or its battery. The external devices in ' npl r

not have been designed specifically for the host mmeiémmlm
here an external power supply, an external battery charger, and a battery
nonitoring 5 device. These may be separate devices, or integrated together
but capable of functioning autononously. The follow ”gp(ﬁi/ﬁs%ﬂﬁ&fs?” is for

pur poseg’}’gpszispllpﬁgt rating specific inplenentations of the connector
assenbly of the invention, and it does not limt the possible construction,
| nter nalcooﬂﬂf}fi@s RdPmatth HETRhFon Fihe iRl Jl&ﬁicﬁll{ﬁhda%%%@:ﬁms@frﬁéseaﬁﬁml y. Figs.
13 and 14 illustrate two views of a male plug 217A. A mating fenale

recept acli6. irares mljtg? InSmBARY Rt o Aot BSprest& \?ﬂq %%Zﬁﬁ[l}: b&ﬁgu%?ﬁsﬁ?éjag%n@ AJr am

sone of the poss e clrcults resulting fro t he us the connect or

assenbl y. e .plug 217A | i ng 14 18 [ ' ontact pads
227, 223‘,05% c%ﬁ%?‘—%%%m%# %‘r’lgn ac‘eﬂg?’%ng?%éﬁ'%éS@rgsaﬁgl?{hggﬁﬁﬁe%ogecond set
of contacts 241, 239 37 and 2 IS mounted. .t i rec se.the first
cont act "%t@%‘ceﬁ efed fpat S?Prnof:gﬂﬁ?ﬁ?ﬁ toﬁt?ag%e% Wie%%gﬁoﬁé&érsgp%%ﬁgg i's
signals to vapious contacts. For this exanple, wire 219A is addressed to
cont &ct I%O%f%ﬁbely%ﬁﬁd@%r 333. Wre 219B is connected electrically to
its contact 231 along internal conductor 331. Wre 219C addresses contact
235 al onthrhétcmndo/sonduct or 327, and wire 219D is electrically active at
its contact 237, along internal conductor 329. Also contact 227 is

‘tonnected, via a shunt 331 A _to conductor, 331, being thus electrically the
sane as cont ﬁ‘é‘PthQIBaPPrOE@“FW‘@Fh‘é}meéﬁ%lﬁﬁﬂ%nt&%ma&“@&?ﬁwkéywmgm%l y, the

four wires could be for data, or used as m xed-signal data and pawer

conduct qrositionabjedighiangled comecorsdbat £anheROURLFAOB CAmER opflevices (refatenesAMPy 1t NUt v

St 7EEa |
“Battery Interconnect System” Application Specification document #114-24005). The limiting

10  factor on a battery housing is that the cylindrical cefls do not provide a fully unobstructed corner.
There is more volumetric open area between two adjacent cells, than along the outside edge of the
last column of cells. However, there is sufficient space along an edge of a battery housing, parallel
to a column of cells, to insert a customized version of an angled corner connector. The AMP units

- are blade-style connectors, so the blade contour would be unusual, in having a curved edge to

15  match the curvature of the cell.

Blade-style connectors do offer functionality within the wedge-shaped space between two
columns of cells, as well. The shape of wedge 364 in Fig. 20, or wedge element 189 in Fig. 10B,
allow for a male connector that resides within a battery housing, its blades pointing upward from
the valley formed between two adjacent cells. A mating female receptacle is attached to an

20  external power or data cord. This approach allows for a more compact male plug within the

confines of the battery housing, while the larger insertable female receptacle is configured in the



16 DEC 2003 PCI“1US 9 9 /19 181 [|PFAIUS 2 5 AUG 2001 PHP082501PCT
PCTI US99/ 19181 . contacts in both Figs. 13 and 17 are call outs that
identify the polarity or other functions available at each w reg BRG]

pad or contact clip. These are here to assist in m E)H? rqQo
el ectrical paths, and in understanding the functi gg'g e e eyr’rg'n?siglthe
connector assenbly of the invention. In. Fig. 13,1 W§ pad bs
identified as "229 (+)," and contact pad 231 is |abele 31 ‘(g)z/ﬁ’) N3981
that, while contacts pads 231(-) and 237(-) are aligned along shaft 243 as

an oppostHHy82PEGT the two paired contact pads 229(+) aRdl’¥8%(18)8lare not
opposite each other along the length of shaft 243. Contact pads 227(-) and

241(-) 3bd Y i ; é,} b S mb RS (-)
Ve a s Tl ORRRE Menahafith apflic) of SpbiiRGRRe LSRRt L)
contacts,, Lo w.l | becone clearer n,the circuyi in Figs. 18A and 18B
re. at oot ph, e SR8 PG oSRIcEGr SRS Sabdl b el i
reference to Fig. 13) partially inserted into its mating female receptacle
257. Wheabied sndMuges217A is fully inserted, nale contact pad 235(+) will
be aligned with (but not yet electrically conductive to) fermale spring

contacts 297A a B. le co ct d 237(- i1l . be aligned wwth fenale
Cont act s 205 koBRRNeRy Pote s FRRUGK s G sty Mp appord wrfipiinp 2 e
contacts 283A an ...Lastly, male contact pad 241(-.) .will be aligned with
0pposi ngcaf”@h@PS?a BEME‘@@#S‘A%b%@Yﬂ?&%W“W}?&Wﬁ& ‘PPEP@“&JﬁEhECt s
233(+), 231(-),. 229(+), and 227(-) (not visible_ in this vie are al so

al i gned BAFtEn R islonated enihe ottoanfare of adiopkdgwice suck axfhegndemgideetadamersi t i on 20
Once inserted, male plug 217A %Fi . 17) is rotated cl ockw se 90-degrees (as
vi ewed fqoswiter, then agpundsard) exiting orrgbepwls@le Bess deviesrs not geceptadourheremayinatt pad

235 becones electrically conductive Inr--mri SHEET 1 6 DEC 2003
be enough clearance under a host device to route a round cable. Ribbon cables, or flex boards, are

used in these situations. For power delivery, several of the 28-gauge conductors can be tied

10  together to deliver sufficient conductivity.

Figs. 12-15B illustrate a modality of the connector of the present invention that uses four-
conductor wite, so as to monitor a battery, while simultaneously delivering power to a host device.
The same functionality can be achieved by incorporating an N-signal switch that responds to the
application of power by switching a pair of power pins. A switch so configured can be used to

15  establish a junction between a battery and a host device, so that a Y-connection is created. This

switch responds to the current flow from a battery along one branch of the Y-comnector, so that it
closes a circuit between an external power source and a host device. The presence of a battery in
the circuit automatically triggers the flow of power between an external power device and a host
device. Should the battery be removed, loss of power to the N-signal switch causes it to go open

20  between the external power source and the host device. This adds an

56
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female clip 297A, then a power signal flows al ong internal co

“at the termnus of vvhichisabatterytermnal Ig)?n p0|ng
mal e pad 233 on shaft 243 (reference Fig. 13) WSeI /llcé)pltﬂs)ﬂ.t act
with femal e contact 297B. Contact pad 233 is not al gy h&jtlve as
can be seen in Fig. 13, as there is no internal conduc 5

pad. Pads 239, and 5 241 are also not electrically conductl ve. To contl nue

|nth|s tion of rotation, male pad 237 (Fi
é—*ﬂﬁsﬁ%ﬁj P AL ﬂéﬁ@%ﬁ ?{ng al ong

electric conductive with femal e clip 295A, and power
i nternal conductor 263A to a battery (-) (not shown). Qpposing nale pad

231 on sahajnbnﬁ@eﬂ&sﬁgeﬁ/t@me%@%& akmcontact with fenale contact 295B,
and then along internal conductor 263B, to a host device (-) (not shown).

10 Further, male pad 239 comes.in contact with femal e contact 283A But,
because pad fS@lOWr@lt%&ﬁoréﬁtéélgPﬂlé‘éﬂ“}h&“ga@FPWPi%ah‘ﬁiP‘@@“B@W /A MAK  13), no
power can flow along female internal conductor 261 A Qpposing nmal e pad
229 on 348 seryesan pxpmplpfithe tapefmulinkxetesad dox coppacter tisewfte elimipateng cl i p
283B. Cip 283B is conductive along internal conductor 261B, which goes to
a host edesssieecondyctqrnddodifimante MAX 4948 eo thatit B4tivésdyohesmple emthcaumlolfy
conductive with female clip 275A, but no power flows because pad 241 is
not &l egoweragnalonhoreqecs gonparstftompin@l (BN togfint 19A3-),(dal g sech8] junfPep@sisng nal e

pad 227 is now electrically in contact with female spring clip 275B, so

that a pinve(NGI)gnapinddGNDIWhustaifiguied tasingt posenapsly 96itagb Hdre fieim thehost
device (-) (not shown). It has been noted that male pad 227 is junpered

I nt er naltaytery PwillatizedSdl fouf dffthifaiiigemeeaichanddie. Theitg18 WiBoperdf Withdipitea 18A
shows, in a generic diagrammatic view, the above-described conductive paths

cr eat ed Vihe tasimigd ifipuid] Tk 13%@&&19ban$§;) ablSodéﬁht vbitaghd. F&L hiftRE ddi@PesPOSI tion in
a female (b AMENDED SHEET P6 -- --
power FETs are used. The MAX 4518 can be over-voltage protected with external blocking
10 . diodes (consult the MAXIM data sheet #19-1070). An upstream voltage regulator, preferably one

with a wide range of input voltages, can be used with the MAX 4518,

Examples of Connector Assembly Configurations

Because a multiplicity of elements may be integrated into an individual embodiment of a
connector assembly, such as insulators, jumpered plugs, self-closing spring contacts, rotatable
15  male plugs, segmented conductors, etc., two non-limiting examples of typical connector

assemblies are presented here, to assist in understanding the inter-relationship of various elements.
First Example

A detailed description of a rotatable “key” male plug and an electrically self-closing

female receptacle provides a non-limiting example of an effective upgrade to a host device, its

=77
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(Fig. 17). Three generic devices are shown in Fig. 18A: a host de CQ 2%,83

the host device's associated battery 299, and an 3 |} 4- on
external device 308. External device 308 has avai m)sg‘p%luygél
to service host device 321. To service battery 2994 al 2?\{4@@ 2@61

also is has a battery-nonitoring device 310. Battery chargi ng devi S

5 not enployed in the circuit showm in Fig. 18A. As will be seen, the
vari ous fot:tol ilities of the multi-function device 308 d by a
connect or ag%:gH y 340 as shown in Fig. 18A. Tracing thgéﬁpg%?ﬂl@al Pat hs
The circuits created by a nmale plug 217A (Fig. 17) inits first rotated

posi t i OasgdcRutddattery gaAeirRilsoRsal Riteinhibdehidss. Thecorh&fdr hésembly Redibied hep addsi N9 at
power supply 311 in Fig. 18A, which has a |o first conductor 327 in nale

bl Ug. 30 runcHbhleg BANEBE ortlfdbfcsier RS tn® hotd Bvideloril Bt THBL R 235,

which is in electrical contact w femal e contact 297B.” Power then fl ows

al ong c O&@%%éu ig rt%soéégﬁlg;ngag%g g%y g&ntgﬁﬁgﬁ%ﬁdesﬁéﬁgﬁ' sfgg[(ﬁlﬁgaél?q th&Bkk &&ic%?’ﬂheségp ; -e

that mal e 41 arein o continue 1n Fi
Foml o ol Rbert Gfar Fver WiV ul Sl 6k AR, BATBRAABI | ° oner
" ndersendities g B IR bl b REG of MR O R e ot B0 S now
AT e LR R R LR e
Tt o St el S i 010

From external battery nonitor 310, a conductor r. i AVMENDED SHE 16 DEC 2003
PCT/ US gvprkings, ¢glgments, or uses for such a connector assembly.

Figs. 13 and 14 illustrate two views of a male plug 217A. A mating female receptacle 257
10  is shown in Figs. 16 and 17. Figs. 18A and B diagram some of the possible circuits resulting from

the use of the connector assembly.

Male plug 217A in Figs. 13 and 14 is configured with contact bads 227,229,231 and 233
on oﬁe face of male plug’s shaft 243. A second set of contacts 241, 239, 237 and 235 is mounted
- to directly oppose the first contact set. A set of four conductive wires 219A-D delivers power
15  signals to various contacts. For this example, wire 219A is addressed to contact 229 along
conductor 333. Wire 219B is connected electrically to its contact 231 along internal conductor
331. Wire 219C addresses contact 235 along internal conductor 327, and wire 219D is electrically
active at its contact 237, along internal conductor 329. Also contact 227 is connected, via a shunt

331 A to conductor 331, being thus electrically the same as contact 231,

20 In other embodiments of a connector assembly, the four wires could be for data, or used as

mixed-signal data and power conductors. Adjacent to the identifying numbers of electrical



1 1PCS 25 AUG 2001 PHP082501PCT PCT/ US99/19181 333 within nale pIgu@E30Zi03
provides a path to male pad 229, which is el ectricﬁﬁ .Am.contact with
femal e clip 283A, then al ong conductor 261A to bat ii—/us 909"1'9361[8\&
battery al ong conductor 263A to female clip 295A, PEM!SS in,conta th
mal e pad 231, and finally along conductor 331 ba te|a/5nAUG [ﬂlo.
5 Thus, with male plug 217A (Fig. 17) inits first position (Fig. 18A), a
host device 321 is powered from external power supply 311, while a battery

299 is ipglg?%g&q,%qtly being nonitored froma battery mopii@dse34Q4 BY
provi di ng €sé separate functions through a single connector ~assenbly,

external devices are optim zed by perform ng two i ndependent functions

si mul t aneEcas iﬁ_-boﬂﬂ:iﬁs. Peay drotalitoats the dehiif thefpobuityeor baRr fleshs hvailablgener i C
di agrammatic view the electrical conductive paths created when a male plug

217A ( Figfeach Jdred Soritdit pddSor 26aM Elig. Thédk akk HeRIb hs'sgﬂi_nifamviﬁBgem@b@iowcept acl e 257
(Fig. 17). Three generic devices are shown in Fig. 18B. a host device 321,

the hos feneg@/é%@géh% A8 FOGIdaLEAnPRE KBkNond 9Pthe BRfledPof A &G hsdiiblyiorf Uncti on

ext er nal 08. External device 308 has 15 avail able a power supply
311, to&h%yejnﬁ&hhost device 321. To service battery 299, external device
309 al so has a battery-chargi ng device 308. Battery nonitoring device .310
is not enployed in the circuit showmn in Fig. 18B. As will be seen, the
vari 6us capabi Figtli3eeontrct pad@2fid idéntifiechast 23N (Hd& wind eont@OBd23 ¢ isdabelddé@3 by a
connector assenbly 342, as shown in Fig. 18B. The circuits created by a
mal e pl §€).” 245tAtan while catopddy 2% &) enl 23G6) 4re eligned elobeshaft 243l as sitappeki0 by
tracing the electrical paths, starting at a power supply 311 in Fig. 18B,
- AMVENDED paikjRheltwidQhirédScoitadt pad ©22084) and PEAH)EBe not oppysite paDlotheHROGADOen HET
PCT/ US99/ 19181 :
of shaft 243. Contact pads 227(-) and 241(-) are spatially opposing, but pad 227(-) is jumpered to
pad 231 (-) via a shunt 331A to internal conductor 331(-). These relationships between contacts

10  will become clearer when the circuits in Figs. 18A and 18B are discussed.

Fig. 17 shows a male plug 217A (as described above in reference to Fig. 13) partially
inserted into its mating female receptacle 257. When male plug 217A is fully inserted, male
contact pad 235(+) will be aligned with (but not yet electrically conductive to) female spring

- contacts 297 A and B. Male contact pad 237(-) will be aligned with female contacts 295A and B.
15 Male contact pad 239(+) will be with female contacts 283 A and B. Lastly, male contact pad 241(-
) will be aligned with opposing female contécts 275A and B. The four opposing male contacts
233(+), 23 1'(-), 229(+), and 227(-) (not visible in this view) are also aligned with the same female

spring contacts.
A First Rotated Position

20 Once inserted, male plug 217A (Fig. 17) is rotated clockwise 90-degrees (as viewed from

the cord end), to its first position (not shown). Contact pad 235 becomes electrically conductive

<
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whi ch has a first conductor 333 in male plug 307. Conductor 333 3151%?
power signal to flowto a male pad 229, which is_in electrical t 003

with a femal e contact 283B. Power then flows al onpmggggﬁ?;ifgtzzﬁsto

device 321. Note that a secondary circuit branches al on

female clip 297B, then to male pad 233 but, in thi t or,

configuration, male pad 233 is 5 not electricall y‘gmgsaszﬁdm:m é’_’(ﬂ[]‘]n

Fig. 13. To continue, fromhost device 321 (Fig. 18B), the circuit

continu |.on ath 263B, to female clip 295B, then to _nale pad 231, then
ShabesRcs d

along ¢ 31 to power supply 311, thus conpl et iB5d/&%178Li t bet ween
a power supply 311 and a host device. An alternative electrical path from

host devi . . ,
2635, "t h e un S TACHEL s BURE inal Hbp Mofl bl kg SAMBSERHELE! 5 (o

I ' ' 331,
Then bacicee: Ss@RPy iy M S0baRGe AT 333 pf\ish 24 OBRlA NG, 17,

' t hips. al t . trical t h th | t . f di od
307 s matis SOk BT ERIckEGRlsRON A B R P T 0Bl sdiad s il o "host °°
devi 321 (Fig., 18B). are ind dent of = 15 the el ectrical, ci jt f
pat 1 or y 39006, 585 bF o5k 2 e SRES R 1Sl M Pt g oot end Py Bl )

299 bei h d. Batt [ G it On the batt ide of th
ci v o 1 YL PEAPRaoisjeopIcabl PUTEHA 6 pl ug 217A (Fig. 17) in its  second
rotation position, Fig..18B provides an electrical path for charging a

battery 299. Tedtinueia taX Bt piltioR of folitidn, G ©RA23308 .qg?)gééﬁﬁleielé)&% ythin
mal e plug 307 provides a path to nale pad b3 ~M grﬁ/hE SHEET 1 6 C 2003

PCT/ CS. orftubikd sk embPENIIS 2ot JONG GANMWRIRQSAG0H RTBCTAASIY 10181 237,

which is electrically in contact with female clip 295A, then a charging
signal  p@%el-$ndl §B8n). Opposing mate pad 231 on shaft 243 is now in electrical contact with

female contact 295B, and then along internal conductor 263B, to a host device () (not ‘shown).

10 Furthef, male pad 239 comes in contact with female contact 283A. But, because pad 239
is not electrically active in male ﬁlug 217A (Fig. 13), no power can flow along female internal
conductor 261 A. Opposing male pad 229 on shaft 243 is now in electrical contact with female
spring clip 283B. Clip 283B is conductive along internal conductor 261B, which goes to a host

- device (+) (not shown).

15 Male pad 241 becomes electrically conductive with female clip 275A, but no power flows
because pad 241 is not electrically connected within ﬁlale shaft 243 (Fig. 13). Opposing male pad
227 is now electrically in contact with female spring clip 275B, so thaf a power signal can flow
along internal conductor 259B, to a host device (-) (not shown). It has been noted that male pad

227 is jumpered internally to pad 231, within male shaft 243 (Fig. 13).

29 Figure 18A shows, in a generic diagrammatic view, the above-described conductive paths

created when a male plug 217A (Fig. 13) is in its first rotated lﬁositidn in a female

Lo
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conductor 263A to battery 299. From battery 299, the charge si gn(ai f|l ows
al ong conductor 261A, then branching al ong the conducter .265A t 6 bl 2003

contact 297A, which is in electrical contact with re ﬁ%Z@% %g'dg 181
S ~Wit

finally along conductor 327 to battery charger 309.

connector 217A in its second position of rotation (Il , ?a%gﬁm
299 is charged froman external battery charger 309, while a hds m
321 is independently and sinultaneously powered from external power supply
311. Defpgdopgsolpder nal Devi ces Figures 18A and B di agr apgfi§alioysir epr esent
a typical inplenentation of a two-position 1o rotating "key" connector
307. Such a connector assenbly as that illustrated in Fig. 17 is shown

bet ween reciptagie\252 g diTYl Thostgentevidewced Atk shdmemdig i1BALA host deaice 3DEahe bstscussed
in various places throughout this docunent, especially in reference to

mal e pl udpvizd's AssoEiatgd battesy H09cantidh integrated mmlti-fagctibe exibalrdeciep3sc Eaterbl/ ( Fi gs.
16 and 17). Male plug 307 is showmn in Fig. 18A in one position, then shown

agai n i ndevicg 308843 avslablopbeel siSily SEIQ teRBrice Hogt delighd21CDHb@vite R R87, 229,
15 231, 233, 235, 237, 239 and 241 are nunber identified to natch the

| abel s i dxtdrhdl devicd-308Qlso isQs a BdtRry-MBritokify 8&1de3TD. BdtleRThar£RB deie3d0 i 958,
297B, 297A, 295A, 283A and 275A nunbered to match those shown in Fig. 16

for fseMBj @ efieRRliA fHeRirdmt/showh Fi%. "1@heds RN hé varkis capéﬁﬁmg%ﬁhe?»%
indicate the direction of flow of a power signal to or frombattery 299.

D odes : : )t | J ly flows in
the i nd By auRgos dibes08 S ool oRiSiol sy bR IR RITE 1R, Y 506”1
Figs. 18A and B, these are attachable to connector circuits 340 or 342. The

t-hr ee i nkiacigdhe EleciricakBathe e a "battery nonitor," a "power b4 AMENDED SHEET
Pt TNS 0, ~ I PEANS 25 AUG 2001 PBP082501 PCT supply," and/or a "battery

charger. " Bafthg ‘éﬁé{m@@é&é&)ﬁy a male plug 217A (Fig. 17} in its first rotated position are best
understood by tracing the electrical paths. Starting at power supply 311 in Fig. 18A, which has a
10 first conductor 327 in male plug 307, This conductor allows a power signal to flow to male pad
235, which is in electrical contact with female contact 297B. Power then flows along conductor
265B to conductor 261B, then to a host device 321. Note that male plug 307’s pads 239 and 241

are inactive.

— To continue in Fig. 18A, from host device 321, the circuit continues along path 263B, to
15  female clip 295B, then to male pad 237, then along conductor 329 to power supply 331. This
circuit between power supply 311 and host device 321 is independent of the battery circuit shown,

so the host device is now powered, without associated battery 299 being charged. -

On the battery side of the connector circuit (Fig. 18A) an electrical path is created when a
male plug 217A (Fig. 17) is in the first rotational position described above. This path is for

20  monitoring battery 299, at external device 310. From external battery monitor 310, a conductor

bl
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PCT/ US99/ 19181 Battery nonitor 310 (Figs. 18A and B) is charact $gcm§6 a
device (or circuit within another device) that pe rns-a data ‘st uaon
function, nanmely acquiring voltage readings from5 §y9@9 1% m
converter and a sinple processor are the key elenents in i s ‘dévice.
processor has a data 110 which interfaces with a ’ppéy 3§é A
battery monitor 310 uses this data 110 to communi tt r@ & 2001
voltage (read both without a load, then with resistance in the line) to
confi gunpapbh@sy@itrage power supply 311. Battery nonitor p34Q;do6)8g118A) uses
both a | oad and no-1oad sanpling of battery 299's 10 output voltage to
ascertain whether battery 299 is in a relative state of full-charge, or

al nost G8hplithinehate plugsdiVaprgwdes apathubd chaleghd 229 wARS idxdectrically i coltastgeétl, its
no-1 oad out put voltage can be substantially higher than its manufactured

desi gn dethgieitlip283Aaien albsy condwiq|261 A fo lubkiy0y. Frad khe bakenhRag boddctas " 12
VDC' may read nearly 14-volts out put under no-load sanpling, even though

it has 1634 té haRle40feoLUhthIinCaMRad Wit maliffad DBAan® Bhdly alov@ bérkios®31 dr op
to less than 15 10.5-volts when tested under load. A fully charged battery
woul d n@hck tblbBkety BAtr38¢s than 12- volts output when sanpled under the
sane | oad. Since battery output nmay cover a range of voltages, dependi ng
on the load vs. no-load sar‘r}r)l ing results, software in battery nonitor 310
uses®a | ook- dus; with malgphug A7 A sr§7) Brfistisst pasieonFige 1 §dat heshdeisgddl kct urer ' s
design voltage is for battery 299. 20 Software attenpts to accurately
def i ne apwepd freinzagmabpawer supglyidd buwvhile e battere29%is independently beiogmeaitoredh Fi gs.
18A and B. Depending on its battery input-voltage design paraneters, host
€' 05 °  HEodDERUSHEhitdr 3 ODBCp@Eidig tiché B8t T@cHansthibhigh Lsifglé Aion&@t@001
PHPO82501 PCT PCT/ US99/ 19181 devi ce 321 can have a Vmn operating voltage
wel | belassamblycexic?nal dévices adeioptimizéd byt gerfoahihg nyo BSpentidnt fimctions

simultaneously.
10 A Second Rotated Position

Figure 18B shows in a generic diagrammatic view the electrical conductive paths created

when a male plug 217A (Fig. 13)is m its second rotated position in a female receptacle 257 (Fig.
17). Three generic devices are shown in Fig. 18B: a host device 321, the host device’s associated
e battery 299, and an integrated multi-function externat device 308. External device 308 has
15  available a power supply 311, to service host device 321. To service battery 299, external device
309 also has a battery-charging device 308. Battery monitoring device 310 is not employed in the
circuit shown in Fig. 18B. As will be seen, the various capabilities of the multi-function device

308 are enabled by a connector assembly 342, as shown in Fig. 18B.

The circuits created by a male plug 217A in its second rotated position are best understood

20 by tracing the electrical paths, starting at a power supply 311 in Fig. 18B,

%
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t he designer of host device 321 was striving for pesm ARatd &r y-0perak i ,ng
time, the Vmn battery voltage nay be set | ow, t?amgrygaétf 0&83&)

of battery 299's capacity. Wth a Ni- Cad battery, EE&Mn t
of f can be set as | ow as approximtely 8 VDC. The J et%ﬁﬁmry
299's no-load and | oad voltage test results is a reasonabl e indicator of
the remaining fuel reserves in the battery. If both Vmn and Vmax are
depressed, then it's highly probable that the battery is near exhaustion.
Anot her pmmetisgsaterT is how long it takes for a battery 288riQod/pgever froma
| oad test. Al commonly used battery chem stries exhibit an accel erated

vol tage drop-off curve near to the lower linits of their capacity,

al t houghwhipiehas|adiss corduciar 3330ih matd e 7d€ apluctay 333allpws Spower sigdil ngflowder - | oad
sanpl es over tinme, or for a sustained anmount of continuous tinme, are also
sonmewhata mgig padi23% whigh isveelpetocd dentazs witiva femakd aoatactrig3B Howeethen fowgalepaci ty
in the battery pack. O course, if battery 299 (Figs. 18A and B) is a smart
bat t er y, coaduttorf261 B ér insadevicd 32 h Natenhat a savoadarstdirénit Baaiche ralongesidubior 2658 can
sinply poll the battery's data registers for information about its 15 fuel
gauge r eradénige clif@eBEthen ©\HEAle dRBS bixinttRiE YornB@ b tehOEYatiohi thdle bdd233 is

sophi sticated fuel gauges, is not very accurate when it cones to

det ersm niohdledtialld ARIVG] asQidi@RAPFigl £SErVes remaining in a battery. Error
rates are sonetines 10-20% Know ng this, host device manufacturers tend to
allow an adequate margin of capacity in a battery at the prescribed Vmn
battery shut -I@SRRIIRE oy Rost devisg 30k &z 18R thejrepis canginmes alopg patly 267 tof

knowi ng the approxi mate capacity reserves of battery 299 in circuit 340
C0k) ANMBC&%B, then pEEAlS pEiz23 1 Thessalome gonducid 831 ® mwsr shipgly 300, 1BHP082501
PCT PCTI US99/ 19181 (Fig. 18A) is related to connector 307. If battery 299

i s aboutcompleting@ pircaiit betaveen apowse suppliciiil etd @hgst device.

-An altemati_ve electrical path from host device back to power supply 311 (Fig. 18B) is
10 along conductor 263B, then along conductor 259B, to female contact 275B, where attaching to
male pad 227 allows power to flow across shunt 3314, to power line 331, then back to power
supply 311. Diode 307 in péwer line 331 is avoided by using this alternative electrical path, so

that the voltage drop from diode 307 is not a consideration.

e These circuits from power supply 311 to host device 321 (Fig. 18B) are independent of
15 the electrical circuit for battery 299, so a host device is now powered without associated battery

299 being charged.
Battery Charging Circuit

On the battery side of the circuits created by placing a male plug 217A (Fig. 17) in its
second rotation position, Fig. 18B provides an electrical path for charging a battery 299. From

20  external battery charger 309 conductor 329 within male plug 307 provides a path to male pad-

b3

AMENDED SHEET



then battery nonitor 310 is limted in the tests it can performf
acquisition. Continued voltage sanpling under |oad wll proddgéa Q%’iﬁ&i@fe

results. Since one of the functions battery noni - eLves is to

identify the position of rotating "key" connect orm, iQ /i@nl)glant

5 that all externally attached devices, e.g., po y 311, be

conti nuously aware of at which of the two posi tw Qpﬁnﬁg{:}@zgmug

307 is set. One nethod of verifying that male plug 307 is positioned so

t hat cirgui figuration 340 in Fig. 18A is selected, as opposed to
b ¥ 2

circuit g. 18B, is to continuously nonitor thdCTHPLEHSE of
battery 299 on conductors 331 and 333 connected to battery nonitor 310.

Al t hough s Guraingbikcean, h&}mm%w% f?}‘éx,g 'gl%?g @%@ggﬁg@gg&e}saﬁg“ may no

| onger deliver even a ho-load output e peri od of
Shoul d ¢ RARERFACLER thiley pO. R by 20, BELibks SaCRAR SRR bl Or 510,
ahoun- | ArefBRREEhRAoR ool RS onbR 2o TR, vHRH i el B8BPopr 1 ot e
e, K NBRHS TG o F o Hnfy eomgonror, F4 o B ctetiel iBe. bat tery 209 w |
deliver a readable output voltage is inportant to the operation of

connector ci Thusj witiBritle atithedd2217AHE itopRo@t position bf datibE(F. T8B), h®htedl0 (Fi g.
18A) is such that it shuts down power supply 311 if an abnormal voltage

readi ng 208 Bthsrged fforh Bieextérhal BhtkePiciabifet 3032 SMild DR dWREBEI B iRRbERAEMIY2R Was

i ncapabl e of sustaining a mninmmvoltage under |oad, battery nonitor 310

-del i ver Sinfuitadbdtist ed4fbont SFERAYoWE sagpMes1isupply 311. Fortunately, battery
monitor 310 in Figs. 18A and B has a redundant systemfor verifying P, %

NDFf SHEET Perlis 99 19 DEC 2003 18 1 1 [IP-5 2 5 AUG 2001 PHP082501 PCT
PCTI Uso efining ExtespalReyices on of key connector 307. Power supply 311 is
conprised of an output current sensor _

Figures 18A and B diagramatically represent a typical implementation of a two-position
10 rotating “key” connector 307. Such a connector assembly as that illustrated in Fig. 17 is shown
between battery 299 and host device 321. These circuits have been discussed in various places
throughout this document, especially in reference to male plug 217A (Figs. 13 and 14), and
mating female receptacle 257 (Figs. 16 and 17). Male plug 307 is shown in Fig. 18A in one
o | position, then shown again in Fig. 18B as rotated 180-degrees. The eight contact pads 227, 229,
1s  231,233,235,237, 239 and 241 are number identified to match the labels in Fig. 13. So, t0o, are
mating contact clips 275B, 283B, 295B, 297B, 297A, 295A, 283A and 275A numﬁercd to match
those shown in Fig. 16 for female receptacle 257. The circled arrows 301, 303, 305, and 308
indicate the direction of flow of a power signal to or from battery 299. Diodes are placed in these

power lines to ensure that power only flows in the indicated direction.

20 - Focusing on external device assembly 308 in Figs. 18A and B, these are attachable to

connector circuits 340 or 342. The three indicated elements are a “battery monitor,” a “power

b4
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circuit, which is accessible to battery nonitor 310. Any change in the | oad
on power supply 311's output is detected as an i ndi of—t hat] 0

307 has been either rotated or disconnected. The g isrﬁ%f/ s181
current sensor is such that even a nonentary abse Lesistive load is 5
considered sufficient to shut down power supply S?Q gthE'Pq&\BG 2004 v
311 (Figs. 18A and B) operates on information provided by battery nonitor
310. Specifically, the proper input voltage of host device 321 is sent to

power S¥%+%%@%6Tas a Vref value. Power supply 311 isp%%@%%%{?%l%{ mat chi ng

Vref as a ron of its voltage-sense feedback | oop.

control |l able switching power supply, it can output whatever voltage |o

bat t er y supphj, 't 8/08 4 GbaterToBager.” Specific information about the operation and
characteristics of a power supply 311 is available in United States

Provi si gnal Patent Application No. 60/065,773. Battery Charger A battery
char ger Ba8BeryMpgitor1sB) nmy al so be available in an attached external device
construct 308. In such an assenbly, the role of battery nonitor 310 is

sinilar to tbmaﬁﬁéyld@igémw%ig&aﬁe@mcdsagégww(thmﬁwmupP'y 311.

Battery nonitor 310 gathers data about battery 2 and the position of
presence ol baq g o5yt S S Lot AN R Rl T e
Charge £ e A A Gonvell@ sh KB Bso P e RS o R PR B 1 °
20 1 he- Py Es R BREFY whichiteeo it et N SatrpoRiat i whsccept o
‘or haps R B RESFAR barey 5ot G lhor Rpend: G resbobEC 2003

PCT/ids. 9 9.19 181 _1PE.,S.2 5 AUG 2001 PHP082501 PCT PCT/ US99/ 19181
batteri 'élstt.‘el‘\*}ffzg’ecof’@@{r%bl%Y%tagw "BPYHddause Ni-Cad charge characteristics,

vol t ages and charge '
Battery monitor 310 (Fig. 18A) uses both a load and no-load sampling of battery 299°s

10  output voltage to ascertain whether battery 299 is in a relative state of fall-charge, or almost
completely discharged. Should battery 299 be fully bharged, its no-load output voltage can be
substantially higher than its manufactured design output voltage. For example, a battery pack
manufactured as “12 VDC” may read nearly 14-volts output under no-load sampling, even

- though it has less than 40% remaining capacity, but that output voltage may drop to less than

15 10.5-volts when tested under load. A fully charged battery would not likely read less than 12-
volts output when sampled under the same load. Since battery output may cover a range of
voltages, depending on the load vs. no-load sampling results, software in battery monitor 310 -
uses a look-up table and an algorithm to determine what the manufacturer’s design voltage is for

battery 299.

20 Software attempts to accurately define an optimized operating input voltage for host

device 321 in Figs. 18A and B. Depending on its battery input-voltage design parameters, host



rates vary considerably fromthe nethod used to charge Li-lon cells.

I nformati on about inpedance testing is available from Cadex Ei DO

Inc. (Burnaby, BC, Canada). It is possible to have both a babt ﬁiqﬁggr%fi

309 (Figs. 18A and B) and a power supply 311 5 inf i89 /7191

mul ti-purpose external device assenbly 308. In su it battery 299

can be charged sinultaneously with power delivery de&yseA¢H3.26ﬁﬂs

enbodi ment reflects the sane functions nornmally available to a battery 299

and its i.ce 321 when a male plug 307 is renoved, _ln _other words,
Al

the pri t between host device 321 and battery 98854 ¥ hey were
configured when manufactured, is re-established. i 0 An Application of a
Rot at i Ng4&RRRSE L maVi § Ykl g%lﬁgéwapb&makllb%h?aﬁngbpé@tsl by gebat tery
nonitor device 310 (Fig. 18A), a battery 299's power Paraneters can be
acqui r edg, : t n—ﬂﬂfg Shaxihnf RRGE P}:;a‘ 340, of

whi ch a ngp?a %i uagth?ét%?%'gg?%d‘g{s)é It f%l rst pogl tl 05, r‘%‘é‘gg"g‘%{@ég&% ble to

confirm lag§ r ' vahh.ahl e.. Furt her.nore,

t hat batl§ ery 18 %ﬁx&a&ﬁe#&@%@b oé%@#g@ré%?ﬁ%&%%@igﬂggrg?g%?c?gglgug.éﬁltaﬁg- battery
term nal re connected to a t er nal ta acqui.siti vj,.ce 310, and
not to aé%ﬂ’gﬁ ’rtﬁ'ﬁgpél.m,&gﬁﬁgg ﬁ'& ogfs(caﬂé? feéF‘gl%Wﬁ F‘fpg?%%gewggoﬁe@r&‘gupyi ng
battery 299, there n b 0 hatte chargi ng activity, By copstantly

ol | ey ttden s patsen 25 S Bnd Snalitd Giedescon E8uleS Resnptingihonebor bat t ery
299' s non-chargi ng state. gonnect(or S),I ug 217A has been positioned to
creat e dRFTRNNETehIeier¥esdp fhe bettery df bath VmithandsVmax are depressed; henrits dighly. There i s
no path for host device 20 321 to access its battery 299, while rmale
connect dirobsble thas thebattery isearcaxhaystion: Agptherimtieator il%m%éilg)ﬁ gakefos abatsne about
using diodes in circuits like those in Figs. 18A and 18B, to ~Og AMENDED

SHEET ~62Prereeoes frop@ipadles. 9 /19 181 I PENUS 2 5 AU G 2001 PHPOB2501 PCT
PCT/ US99/ 19181 allow a battery to deliver power to its associ ated host

device, whil eyiPobMUAGAIsO] baties bRl exhbbft an accelerated voltage drop-off curve near

10  the lower limits of their capacity, although the slope or rate of voltage drop may vary. So, reading
under-load samples over time, or for a sustained amount of continuous time, are also somewhat

valid probative procedures for evaluating the remaining capacity in the battery pack.

Of course, if battery 299 (Figs. 18A and B) is a smart battery, and if there are data lines
-__,_ : available, battery monitor 310 can simply poll the battery’s data registers for information about its
15 fuel gauge reading. However, even smart battery technology, with its sophisticated fuel gauges, is
not very accurate when it comes to determining the amount of energy reserves remaining in a
battery. Error rates are sometimes 10-20%. Knowing this, host device manufacturers tend to allow

an adequate margin of capacity in a battery at the prescribed Vmin battery shut-down voltage.
Know Where the Key Is

20 The relevance of knowing the approximate capacity reserves of battery 299 in circuit 340

b
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invention is in use. A diode approach can be incorporated into 'FE'EDEWU[B
circuits shown here, and anyone skilled in the art-ca i de suc
additional diode circuitry). Having confirnmed th {}é/ %chf bgp 48 Fio.
18A is in a non-chargeabl e node, external 5 po éhsggﬁ sa er
apply power to host device 321 at contact pads 2

307. These contact pads are, in this first "key" positi on mated to cont act
clips 295B and 297B in fermale receptacle 257 (Fig. 17). Battery nonitor
310 may meiREisate its acquired battery power paranet ghsuédd e r supply
311, so that the power supply can configure its output S|gna{ ased on
that of battery 299. Since battery 299 is associated with and natched to
host deuFipe184) iSlatedato comneearot 307n[Tbhatterp2I%ig 8bdudto rbfi b sER\Of aear depletioh, assur ed
by basing the output of external power supply 311 on the acquired power
par anet ahé ttery aidn@ton3 1290limibaitih Gie Yest5aidah PErféiRMbE@tadabquibitidn. TRa¥Enucd
processor, with the ability to configure the power output of a power supply

311. NOt@lﬁéﬁEmblﬂ@unﬂ&%ﬁ%ﬁ poduék Vahifisle req SRE Be bAGHE 8ok bagdRPVer
through circuits which -- when nmale plug 307 is retracted -- dlrectly

connect halibesdh LR2s % idElﬁlf?ﬁl%tpogﬁMi SHSotane KBS o U ﬁ%hggepqﬂgif%?A 'S

Figs. 16 and 17, has self osing contacts.

heontt jamEhER %@?@ﬁ%‘?%%@%é%p@?%gﬁéé%ﬂ?iﬁw gmﬁ S5 B 3)5@?%%6%%&” 'ht
power pqﬁthd%@& ,%méggﬁgg_gmﬁpg gonduct or 61 A (Flg 18B), throug

female cont now t hat nmal e plug 307 has been

wi t hdrawn, are now eI ectrically 20 connect ed t oget her). The power signal
then flows t &ncaorthedbbverififidg Bat malelpluf 0T i podiimibd stethatercdbnfigubiéon3acond
power path between battery 299 and host device 321, is along conductor (7t
AVENDED.itSFigETB Alis Geledtéd, 206pposed MMifit A4 DinTi8d, 18BAEe ddatimiobsiy\doni?d @
PHPO82501PCT PCTI US99/ 19181 263A, to fenal e contact 295A, which is now

el ect ri padstice 0ObEMRELIHY oh QoRINPOES I3y abPB3 N @nhed@6lbattery monitor 310. Although

10  highly unlikely, a battery that is so discharged that it may no longer deliver even a no-load output
voltage for a reasonable period of time may jeﬁpardize the reliability of detecting connector 307°s
position. Should there be a lack of readable battery voltage at battery monitor 310, and key
connector plug 307 is rotated by the end user to the position shown in Fig. 18B, power supply 311
could be delivering an inappropriate power signal to battery 299, instead of to host device 321

15 (Fig. 18A). Thus, knowing how reliably, and for what amount of time, battery 299 will deliver a

readable output voltage is important to the operation of connector circuit 340 and 342.

The operation of battery monitor 310 (Fig. 18A) is such that it shuts down power supply
311 if an abnormal voltage reading occurs. In the situation just described, where a battery 299 was
incapable of sustaining a minimum voltage under load, battery monitor 310 delivers a shut-down

20 command to power supply 311.

Fortunately, battery monitor 310 in Figs. 18A and B has a redundant system for verifying

L
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contact 295B, then through conductor 263B, and to hast _device 32%;%8{]{@
host device 321 is powered independent of its b e g
P Mgg?%/;l n

307 is inserted, then host device 321 is powered b

mal e plug 307 is renoved. Safety Consideration§P lfj@ t h perator of a
host device 321 rotate key 307 a full 180-degrees tsﬁﬁeﬁéét 288¢ond
position (Fig. 18B) back to its first position, there will be an imedi ate

change of state in the battery voltage nonitoring circuit (Fig. 18A). The

el ectri galpogisopaeiits in Fig. 18B have nonitoring devicepdgfssppngcted to
host device 321, instead of to battery 299. Mnitoring device 10 310

noni tors the output of power supply 311 in the circuit of Fig. 18B. As soon
as mal e thepgsi@@i/of kiey conneatred7 2Ruemer Suppin3ill & compdsed of as dutpaGurrend sent@T i Ng
device 310 sees an open circuit on lines 327 and 329. In this state,

batt ery dirouit, whichrigacdessibleao Batferywaoditdr B B AnD chadpé i thyloddien mipenNsupplyGUL .

Moni toring device 310 imedi ately issues a shut-down command to power

suppl y 3hiput ldeecte®@ian ifdi:dreiht BaleWARB0A histicb € Ether ffdledtor AakbmdedtedIRE t OF | NY
device that configures the output voltage of a 15 power supply, provides

i nher entsessitvitt bf thid difrBnt sB RIS WRA 1Sy BRI Y ni¥ridntad) AMBRe S TelistieMaghen a mal e
plug 307 is in any other position than that shown in Fig. 1 SA In Fig..

18A, 5batcbﬁgidergdﬁﬁg;iéﬁgwcsﬁ&%%gg@wsu%‘gggﬁuss&tﬂjtpdes control the direction of
power flow as indicated by afrows , 305 and 308. In Fig. 18B, contact

pads 235 and 237 on male plug 307, along with diode 301, ensure that
battery char §Pwer supply BH (Feass Brinand B)Dpereies goBfarmptpn previdediby battery mopitoser | i ne
331 and is a part of male plug 307, so it is renoved fromthe
bat t er y-}18-Specificailyl theiproperiinmit voltageipff hostiemicerd? leis pénd tp [BOVEr supplySt haead from t he
position shown in Fig. 18A, to that in Fig. 18B. Aerrslr tr! CGXr-T tilkl
.U - L. Vref value. BovRESRH(3 1 BCRpalif: & atéhiigdvieBs a fhirfibhSE iBs voltAgdGeR20 1
PHPOB82501 PCT PCT/ US99/ 19181 Conparing the two circuits depicted in Figs.
18A t o ¥&idbadkidagr Baihg basdteliyblesritchiap poW& supply, it can output whatever voltage

10  battery monitor 310 commands. Specific information about the operation and characteristics of a

power supply 311 is available in United States Provisional Patent Application No. 60/065,773.
Battery Charger

A battery charger 309 (Fig. 18B) rﬁay also be available in an attached external device
- construct 308. In such an assembly, the role of battery monitor 310 is similar to that already

15 described in conjunction with power supply 311. Battery monitor 310 gathers data about battely‘
299, and the position of male plug 307 (both are inter-related, as indicated i)reviously). Once the
presence of a battery 299, and the appropriate connectivity to it via male plug 307, are verified,
battery monitor 310 determines the appropriate charge type. Charge type is based on battery
chemistry, and number of cells at a known specific voltage. Other tests are done to verify ﬁot only

20  the type of battery, but the condition of the battery pack to accept a charge, This procedure may

include a sophisticated impedance test, and perhaps even some cell balancing for Li-lon

6%
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does deliver power to acircuit shared by a battery 299 and its host_device
321. Should battery charger 309 be active when mal e ﬁ 307 isfik D6 2003

position shown in Fig. 18A, diodes 308, 303 and f
flowng to internal conductors 263A and 261A. 5 8A an)’vq'B9 TB“].

illustrate, in order to create a new circuit, a he
i nvention in which a nmale plug 217A and a matl ng femal e recept acl e
17), requires at least one switchable electrical line, male contact pad

or self-glasisppdrenal e contact to change its electrica lq@@gggfglon There
may be other than power signals addressed by a rotating "key"-style
connector assenbly, for exanple, the Cock, or Data signals available to a

"smart" Hafériesr Yhesé\estiate edseitidd eaﬂuﬁeﬁmadtchagechmeﬁrims, vokagenyndshaige dat a
signals present. |If data signals are present, one or nore of them nay be

used, WrhidOvdry bandidbrbly &om themethb@udel &Pearge Wikidn colld. NforadowiiRuAinipedined  t he
connector of the present invention. Interrupted Data Lines and "Virtual"

Dat a Li nggind & ShifBRIfRnPCIdeR ElectfiaésThd) gBurhady, E@mh&) any of the connectors
~shown (but not limted to 15 those shown or equivalents) can effectively

interrupt and reroute a data line. In a _smart batt%rﬁf) circuit, for_exanple,
rerouting a &igpgssiblgito bﬁ’@é")!hlaﬁ@ttﬁw chargar 309 (htisst HEA puddR) a9d o REWST suPRin3]

device's charging circuit, battery selector, or keyboard controller -- the
di sr Gpt iiniegreted anymultipurossrtarkel devicesssefnbly 398t Insacha madality, basteya®§ caihber gi ng.

A battery cannot effectively communicate its request to be charged if

Cl ock orchidgedsitnultansowslysvithqiowarddlivery keehosTdayvicd32 b Thinemsbodomamtireflects e i n
conjunction with 20 the "2' negative power ground in the SMBus Smart

Batt ery skms fiinoyiails agymallg availuide td aliattery @99 anyl its hostalemiee 5 21r wiznsiemidd plugp307t he
invention on a powerline will have an inpact on battery data 9a AMENDED

SHEET 1 15reﬁ5@ec2®9&herlaﬁfdwﬁ1e$ﬂmh%&u&ﬁﬂbet%hlﬁoﬁ devidd 31 Zﬁ&)ﬂadeim%&}ieyPCT
PCT/ US99/ 19181 conmuni cati ons.

were configured when manufactured, is re-established.
10 An Application of a Rotatfing Connector

With data acquisition capabilities provided by a battery monitor device 310 (Fig. 18A), a
battery 299°s power parameters can be acquired by an external battery monitor. A connector
assembly 340, of which a male plug is rotated to its first position, makes it possible to confirm that

, a battery pack 299 is present and available. Furthermore, that battery is known to not be receiving
15  acharge, because the battery terminals are connected to an external data acquisition device 310,
and not to a charger 309. As long as battery monitor device 310 is occupying battery 299, there
can be no battery charging activity. By constantly polling battery 299, battery monitor device 310
can keep track of battery 299’s non-charging state. Connector plug 217A has been positioned to
create an elect;o-mechzmical redirection of battery 299’s circuit. There is no path for host device
20 321 to access its battery 299, while male connector 307 is in its first position. (See discussions

elsewhere about using diodes in circuits like those in Figs. 18A and 18B, to

4
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But data transfer is not always linmted to the use of cables and{§ DEC 2003
connectors. Wreless data is available in the form of .-r-adiré frequenCé (RF)

or infrared (Ir). This is relevant, in this exampﬁm Qeli it of
a t

conductors between an external third device, such as tery nmonitor (or
a 5 battery nonitor coupled to an external power]Fs%m. %5”%{3 %[hery
data hue can be physically interrupted and rerout ng "R

connector |ike any shown here, for exanple. Mdst smart battery data

comuni GafphHRs pegdui re three or four conductors. Smart P(?}%§QEI1¥{3?OSt
connectors typically have five contacts. To disrupt all Tive'lines with a

connector such as that shown in block diagrans 340 and 342 in Figs. 18A

and B wallbw a bty foalelitr ponetue itOisSocialdldl hukst device, vihile @ 06Hnedtor Ssdnbhefandat tery
pack to an external device, and an additional five lines from another

ext er nalinwdfiondintude. aA BRFE afddcE 8an BAhdoBpordel M th\ Qo BRERL GRGMAitdke, BRFS t0 a
mal e plug 307 in Fig. 18Aisn't inpractical, it does create a

subst anfhydnk Ykill IH & aftaproliY such@dditbilal didde Greilyf conpl ex femal e _
receptacle. Further, the cunbersone cables that mght result fromrouting

10 m xed-signal lines to external devices are not desirable. 15 In sone
battery and Ha¥ee epnfiEmedshanbaiternpack 39 indfig dfdris inraingnshargkable modatextenial y to a
host device nay have to be mmi ntained, so that the host system does not
"seeS aPPWersupply 3 bircan gafely apmnpgwer o leasbdrvice BRbattpostactppeds 238 andiP3 T @fmale t o
turn ON, or it my lose track of its battery's "fuel gauge" readings. A
wi r el esglugi3Ak Thase dontactpaddrre, shthi fig “kéydippsitam matel ouigintachadippp9ss adl  dat a
circuit between a battery and its associ ated host device has been

_di srupt @978 infnaleréckptacla2 Fu(Bigt 1 T)LB@tetahenitor Hnmiy ommiichicils agftede used.
Alternative Electrical Paths -73 ~R-c~NnED SHEET 1 6 DEC 2003 PCTIUS 9 9 /

19 181 bitiery'pduer garaméibls € piwel supBlyRQ820 thil tHe@bwEIhbpipofY chRiSite N duisupat i ve
data paths can be created. One inplenentation of an alternative
bi - di r eiphad Based on that of battery 299. Since battery 299 is associated with and matched to host device

10 321, a correct input voltage for host device 321 is assured by basing the output of external power

supply 311 on the acquired power parameters of battery 299. Battery monitor device 310 may have

a processor, with the ability to configure the power output of a power supply 311.

Note that host device 321 in Figs. 18A and B receives its power through circuits which —
when male plug 307 is retracted - directly connect battery 299 to its host device 321. Female
15 receptacle 257, in Figs. 16 and 17, has self-closing contacts. When no male piug 217A is present,
electrical signals pass through female receptacle 257, as if it wasn’t in the circuit between a-battery

299 and its host device 321.

The power path from battery 299 is along conductor 261A (Fig. 18B), through female
contacts 283A and 283B (which, now that male plug 307 has been withdrawn, are now electrically
20 connected together). The power signal then flows to conductor 261B, and then to host device 321.

The second power path between battery 299 and host device 321 is along conductor

M0
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data path has a nmulti-contact key connector in a small external F@dﬂlé}ﬁeﬁﬂﬂﬁ}

PC Card or dongle, for exanple), into which data Jm e rout

power |ines pass through the nodul e. The purpose t
acquire data froma snmart battery over standard co ?t/tls%ofaﬂlve

to 5 reroute those conductors to either a host de%an e ter naI
devi ce, such as a power supply. The nodul e perfor 8094
functions (especially easy if a National |nstrument (Austin, TX) DA rd,
or equiv is used). Another alternative is to use onfi gured
like a %@%ﬂo&@r{put er Control (Hopewell, NJ) SMBus mn?;’%ﬁ?&){ﬁé@ converts
SMBus snmart battery data to 12C, or RS-232. 10 A nunber of infrared

Wi r el essy@danf Rfald $6ntakt 36 Ik iNRwWaidllpEdmeted bplﬁﬁfngaﬂ,m@qaaded

communi cations, so those skilled in the art of wireless ¢onmini cations

shoul d r@)\ﬁﬁc@S fi dbd GRull coddﬂct(":?lr RAB B 15 HEH d@\m\,@ 8] B8, Hd dRvikd 9 is

Corrputer-readable data I’'s then outplut to a radio transmtter, or to an
infrare Ly,

shar os. g ndendEi of el X0 Sen TGl 3 07 NIRRT B jBRMEOSMIRLY,
com ng from Vi .an P8 tery, looking for data rel evant
to batteprogv ceﬁa gﬁgh%t%%f%é\gvvhm%(ea% I(]egquesl%Its‘:mg?etglmthe smart battery, for
exanple, to be charged. An external nodule would, in that situation, send

a W rel eadetyi(pnsidedastiohs t 0 a nodul e, with a nessage for the smart battery
advising it that the charger is not available. That "“faux" information from

o X 00l SRt 0T DR 0 Bl G AR 85 1
B0 070 BB BT BB B o OB M e 2

AUG 2001 PHP082501 PCT  PCT/ US99/ 19181 request to, battery charge, are
handl ed B§batEDi Wb‘ﬂ%@%@%‘a‘l"%@%r 884 I BF gleptiFal ciFcuits mapg. d8Rdavet t he

battery connectors in the host device, and not at the host devjice' s power
i nput | duqoitoniggdgyiceS 39 gonnected to host device 321, instead of to battery 299. Monitoring device

10 310 monitors the output of power supply 311 in the circuit of Fig. 18B. As soon as male plug 307
is rotated away from its second position, monitoring device 310 sees an open circuit on lines 327
and 329. In this state, battery monitoring device 310 would read 0-volts on the open circuit.
Monitoring device 310 immediately issues a shut-down command to power supply 311. This loop
created between a battery, and a battery monitoring device that configures the output voltage of a

15  power supply, provides inherent safety, since the power supply will always shut down when a male

plug 307 is in any other position than that shown in Fig. 18A.

In Fig. 18A, battery charging cannot occur, because diodes control the direction of power
flow as indicated by arrows 303, 305 and 308. In Fig. 18B, contact pads 235 and 237 on male plug
307, along with diode 301, ensure that battery charging can be performed. Diode 308 (Fig. 18A) is
20  in powerline 331 and is a part of male plug 307, so it is removed from the battery-to-external-de-

vice circuit when male plug 307 is rotated from the position shown in Fig. 18A, to that in Fig. 18B.



data to a nodul e previously described, which is routed to a host d£V| ce
t hrough a connector such as the ones illustrated here._ Vi ewed i I’&EGI\&DU

an external power supply's data intervention |nm§mﬁgt%?/£%9mf81

interface is one of emulating a battery when co ost”, and
enul ating a host when comunicating to a battery{PEAMYSK b5 ANt hist
exanple, to prevent battery charging, so one approach is to sénd
appropriate m'si nformation to a host system that enulates a

mal funct, Eattery Data sent to a battery enul at eg, gpages which
I ndi cate t at charging functions are not avail able. I'n cont ext of -
SMBus- based smart batteries, the host receives information froman external

power sour ceCbipdring file: tive ki depiced ia\Feds. 18A @ 1881 éxtdryal battebXeaner 30 a pre- set
alarmlevel, for exanple. That wll disable a charger. A battery can

receive daésafemsa powdres h ciBduisBied W Kditely29D Gid #s tibst deMee SPRISEGI@AIchaD! e”
condition in the host system Another hypothetical scenario that could

potent i @hdr er@@yﬁ@a&:@e bvﬂéiaﬁﬂzﬂ@ﬂﬁg 8 Fis li}ﬁ‘tst;%EMo&%%% Fig1f8 A2 Qloli¥adog0fp3i N a host
device m ght be that a male plug such as 307 shown In Figs. 18A and B coul d

be '”Seﬁﬁc%]bs@[ﬂf] eﬁﬁyo%rﬁ‘&ﬂ?lb{%ﬂlg‘%@ﬁxheﬁlﬁa!i‘goxﬂﬁ&bx‘é'zkﬂ%‘&2%51%” a host 321 and its

battery 299 anot her renote situation, since the insertion
of a male plug 307 will disrupt aII of the power and data lines. Fig. 17
shows a nal eApFigy 1847nd Brillushaiein otlst to cofatetpaiemrincwit @comgctomissenibiig of the ed

pl ug shaft 243 disrupts each female spring clip as the male plug is

i nsert edhventiontihwhicha mialewher2120 andd b maphg fgmaie Teptaclé (Hig. |} 7), ngeirésadleashind bef or e
the male plug is rotated, all lines are disrupted, so a host device would
see t hi snewerhableselédaecaklinepmals corftact peel, bisdeifetoging denddeaintacetookaage #AdVENDED SHEET
PHP08250 1 PCT 1 6 DEC 2003 PCT/LS 9 9/ 19 181 #PEA US 25 AU G 2001

PCT/ US9 8ledttiddd tornattion pThees maytsk oliitr ehat pmlmt@ﬁls adtpessdd by lafrotating ‘tey adegle an
i nordinate mal function for a host device's smart battery charging circuit
t 0 keep chnnB&br 8l 8rleRimad) YheQT16ckO br DA sifRuly avRTARS th 8 aénart bR@Sy \M%as

10 been seen, there need not be any such data signals present. If data signals are present, one or more

of them may be used, without limitation, for the proper functioning and operation of the connector

of the present invention.
Interrupted Data Lines and “Virtual” Data Lines

To disable battery charging, for example, any of the connectors shown (but not limited to
15  those shown or equivalents) can effectively interrupt and reroute a data line. In a smart battery
circuit, for example, rerouting a Clock, or Data line will disrupt the link between a host device’s
charging circuit, battery selector, or keyboard controller -- the disruption of any one of which is
sufficient to prevent battery charging. A battery cannot effectively communicate its request to be
charged if Clock or Data lines are not available. The data lines communicate in conjunction with
20  the “-” negative power ground in the SMBus Smart Battery Bus topology, so even intervening a

connector assembly of the invention on a powerline will have an impact on battery data

1
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di srupted, and for a charger to still be outputting a power signhp 8fCe2003
all four lines had been disrupted would be a sig (o] i

Only when male plug 217A is rotated are any 5 cwEBﬁQsa Q92ﬁ9 rlo&elof
those circuits depicted in Figs. 18A or B di rectl Wts 299
to its host device 321. The issue of a host systemTtTu gfisaﬁbkgzum
circuit while an external device is using those sane battery lines to

i nput power to a host systemis noot. The probability of this happening is
very renpi@grdopbct W0 reasons. First, the host device ispppticéy/RfgNg powver
fromits normal power 10 input jack, but instead it is dravvl ng power from
what it perceives is a battery. There is no acknow edged power source
connect esbnmndagonsost devi ce that indicates avail able power to charge a

battery, i.e., there is no ACDC adapter or wall adapter connect ed to the
power i nput ]B':l evi. 0SSi of a host

devi ce being & ?%tai%nsgeﬁé tﬁ)gilga%sa s eﬁ)}o '@SEM Hﬁ id 108 Hﬁla deiddt e i s
Cor ot Spiabfiin GO HialS Bt GHP g R Elﬁeﬁhﬁr?a?wgf Bedemas |

situatiops where the nunber of data lines is excessive enough to nmake w red
comuni ¢ $igRBatiog of fepdpctenbetvernansxieaal third device, sysh 482 bastery mefiitoe(os8s dat a
comm | inks serve as an_ alternative to wired data conductors. The role of a
connéct drattery somiiprconpled fpangxippal power sugply). dasmeart hatiery date ling eandve plysivallis power )
paths that are available to an external device. 20 Default Mde As

pr evi oudhigrraptetandgerguted usinga they ecoandstss likelanyi shewBlite, ifor exingple.18A. or 18B and
irts battery 1fo Ai, -lrrllrn [+iere-r r% 1EI NDI E1J t?FICO1 - 9 9 16 DEC

2003 I/ US gdgsggm%aﬁg dgta? A 20RA: RIBRTRRON RET LTSI L0181 299 to

its original configurat a batt ery MGED |y power
and/ or %‘3&&%5& %rﬁlectors typically have five contacts. To disrupt all five lines with a connector such

as that shown in block diagrams 340 and 342 in Figs. 18A and B would require 10 conductors,
10  with five conductors from a battery pack to an external device, and an additional five lines from
another external device to a host device. While adding two more contact pads to a male plug 307
in Fig. 18A isn’t impractical, it does create zt substantially longer male “key,” as well as a more
complex female receptacle. Further, the cumbersome cables that might result from routing 10

mixed-signal lines to external devices are not desirable.

15 In some battery and host data communications implementations, data continuity to a host
device may have to be maintained, so that the host system does not “see” a battery (or equivalent)
present. The host device may refuse to turn ON, or it may lose track of its battery’s “fuel gauge”
readings. A wireless link can be established so that, even though the physical data circuit between
a battery and its associated host device has been disrupted temporarily, a substitute data telemetry

20  link can be used.
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with a host device), it is only necessary to renove "key" connecjqr Eg7
Opposing fermal e contacts 275A and B in femal e receptacl.e 257 (F g.D )2903
automatically close when nale plug 217A is retra Mi t ,qi OCYi
between a battery and its -host device is then re-g ec?.eylln(ltﬁeigl
enbodi nents di scussed wherein only powerlines ar Eﬁ&ﬂggpd _

multi-contact male plug 217A, power connecti onsEre restor%? g#?@cﬁ’&

bet ween a battery and its host device. In Fig. 17, female contact clips
295A andrd@gBo(ror. and contact clips 283A and 283B (+) pirfeRbe
receptacle 257 are reconnected as the "default"” node. In Figs. 18A and B,
an N-signal power switch 306 is shown that reduces the nunber of to
conduct or s r &dpemnptirg: data pashs eamrtzl creitedi Ore inpleatentation QB altekoativp bi-difeeticrial t ch
306, voltage frombattery 299 enters the switch along power |ines 331 and
333. Powiata pathyiias @ chulticconttct kel caid6ctonin a8mall bxtéraal niddak€a PO Card vildofigé, tfeh
contacts that control power lines 327 and 329. Male plug 307 is rotated
into thRarsle), intowhichailined airs@ed. ThSpGver ﬁﬁes%ph.@tthr@ ¢ modulé. TRYpirp &
battery 299 to switch 306 along conductors 331 and 333. Wien a switch 306
IS presefinid Moduld 1§ ¥ dcquidAdditfors 4 Smart BRteR Vel HMRLIdWBndRktord bIRWRS natdtes 331
and 333 between switch 306 and external "device construct 308 does not

exi Sk. it dsSAAuEbS IS hdsBadviRs ! R lah BMerhfl dbliGe, SRR onnect or.
Thus, only two mﬁreg run Betmeeﬁ mal e %+ugm%§9 and an?sgé?@?ﬁgﬁﬁgevices,

when a s hfoluid Béradehs B SO ldbflo i(gsg,gérim <hfiRt BRI s (46300 10

the circurt provides an alternate sare ensure at
rotatin S . e i.ti.on sho in Fi 18A. tage from
bt t ery ARt e L ARGl o RO T uich drgls shitrbunatic: A
position,. |f.nal u 7 wWwe ed to the 0si t.i sho in Fig. 18B,
Ehor e velliety Gotthuter ?8??043*8%&6@83@3@% ooy, 4 coRats SMHs St SHEET
PCT/ Us ,99/ 1{3@ ]l%é évm | PEA JS 25 AUG 2001 PHP082501 PCT PCT/ US99/ 19181
batteryd%@? P2 %ni tch''s control of power lines 327 and 329 woul d not

be available. This
10 A number of infrared wireless dongles use a standard RS-232 interface for serial port

communications, so those skilled in the art of wireless communications should have no difficulty

in creating such a wireless data link.

Computer-readable data is then output to a radio n'énsmitter, or to an infrared port. An
external device, such as a charger or power supply, shares data with the wireless module. Software
15 filters the data stream coming from a host device and/or a smart battery, looking for data relevant
to battery charging. It may see requests from the smart battery, for example, to be charged. An
external module would, in that situation, send a wireless signal back to a module, with a message
for the smart battery advising it that the charger is not available. That “fgux” information from an
external device is then routed internally to a rotating connector 307 in Figs. 18A and B, and fed

20  into a battery pack’s data circuit.

Malfunctions, such as spurious data on the smart battery bus that is misunderstood as a

14
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In this nodality, when male plug 307 is in the posidd i.ndi cat .
18B, external power nodul e 308 cannot power hostf T@égQanrlgeI;ngq
power signal to battery 299. Therefore male plug 307 s unction wh in
the position indicated in Fig. 18Bis to entirel f anrgl power from
both external devices 308, as well as internal Po we t;_ﬁ?@eznwi%
and host device 321. An exanple of an application for such a swicCh+"%hich
el i mna ssibility of battery charging, would be in an aviation
situat i %ﬁ?oﬁ%ﬁ@ﬁ?t he use of a connector assenbly 340/ 3FEHYEPRPFE. 18A and
B is appropriate. Connector assenbly, as shown in configuration 342, I
creates Eld el disind oW . terna
char ger r3 Ss?ltt 0 cfH;crﬁsgrgeg} bat ?‘2‘%5“‘%&’5‘%%%&}9‘??&13 l%f%%p%@#fl‘éﬁﬁ%&%?att IS
second %glr); ' ' f " : ng.cha n can
occur. %\I rii %%ge&m%a?]ﬁg#@% @%vg:gt%gé ﬂicﬁ t%ﬁmﬁ-%tse?lg%sa age.\%mﬁ&éw?‘geiﬂ’a%?i%lmﬁgl e plug
passeng oS pebalbieNs A RE S B B gL SR s bl e W char ge
batteries) woul. ot . be | e t.0 use their connector enbodj ment on 15 a

pl ane, 5%')]8 AP "]?lﬁ&atﬁﬁi F%?‘%?We\%? SPOTAYHLTRET PURE SERPIGT 195 WiREvepHotintos y st em;l.
N-Signal ,Smitches jn "Blade" Connectors Anqther application for an N-signa
power stPPEFEgtinterfaceds puef epplating albagiery| whsn Sapmppeaiag to akpsh ems) . As dr awn
in Fig. 20, male plug 330 operates in a_two-position node, being first

i nser t egmulatings I?CEE’KIF@ PREEpLE &0 Bbaten: The fasksis i fiexample, 19pE Ve ety  Then
mal e plug 330 is renoved, 20 rotated 180-degrees to a second position so
that i t Sha58iagie0 eperpPPIREh if trsend eppipnriate misinformatipn AMEMDESYSSHERT anwatéBdC 2003

g X19181 1A~ 2 5 AUG 2001' PHP082501 PCT PCT/ US99/19181 then reinserted.
By t he wmgdunstionipgbatesi Bafalsens to 4 battery ethmbatas ihbe cnclagesi whichamticate tharrchargingof a

mal e pl ug
functions are not available.

essentially disables the Iink between power supply 311 and host SV:DE%F?@%

Q

10 In context of SMBus-based smart batteries, the host receives information from an external
power source that the temperature level in a battery is exceeding a pre-set alarm level, for
example. That will disable a charger. A battery can receive alarm or alert states, which indicate a

“no-charge-available” condition in the host system.

Another hypothetical scenario that could potentially cause an inappropriate battery charger
15  activation in a host device might be that a male plug such as 307 shown in Figs. 18A and B could
be inserted during an ongoing charging activity between a host 321 and its battery 299. This is
another highly remote situation, since the insertion of a male plug 307 will disrupt all of the power
and data lines. Fig. 17 shows a male plug 217A in the process of being inserted. The insulated
plug shaft 243 disrupts each female spring clip as the male plug is inserted. At the point when
20 male plug 217A is fully inserted, and before the male plug is rotated, all lines are disrupted, so a

host device would see this event as the same as if the battery had been removed

15
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330, this two-step process changes to only a single.plug inserdifblER2H e
plug 433 (Figs. 21A and B) that incorporates two ?QE{H%SQ@C}QSgii&Ilso
nodi fied to have a second conductive surface equiVvale to 437 "and

i nsul ator 438 that replaces 5 insulator 443, so t}ﬁE a&é M\Gt?gg?
conductors on plug 433's "blade" assenbly. Wile not shown, this second
conducti is |abel ed 437A for purposes of this -limting
exanpl e,ﬁgg%%rolhf&?ncl udes an associ ated insul ator equi v%@ﬂ?g%%\ﬂs& A
first Nesignal switch has conductors 437 and 435 to fenmal e receptacl e 414,

and  congupbrand dka astdudS? ogal).i 1t SoRPRRS hit RoifdR Mdifn@dh 6 ¥HosRVIOES) -

Conductors 435 and 441 are 10 electrically the same, e.g., as a .
N5 gl oo B ATl Bl L LRAP Rl Sy S e R per B s w0y
pat L0 G RRSUReL & S BT pilr Rund AOSER bl comt 2ot 1
Fomai o il Sodd bEL Aot SERMINIR bubiunh BREDEE T 1 Kitald Y 5T erml o
‘pat b r SO EAR ABS GRS AR gt N G SR e SR ¢ hon
Bl ade di R i SBhTch s & ahared conductor to the first N-signal
switch. The power signal from battery 413 now activates the first N signal

switch so thahe iskuewfaabs Systin @i dul LkbroR@iciclREVMRAA eXOmaIes 1sQking 39 and
conductive surface 437. Thus, connector 433 (Figs. 21A and B) in its first

posi t i onhske Sshd ABOMS i tofh Host sybtent G OGN Cr1e6
DEC 2003 p)ii9 9 /19 181 IﬁI%EA/é us 255§AU G 2001 P@rr/ & /dfgﬁ%%%ﬁ&ﬂngp

is very remote, for two reasons. First, the host device is not drawing power from its normal power

10 input jack, but instead it is drawing power from what it perceives is a battery. There is no
acknowledged power source connected to the host device that indicates available power to charge
a battery, i.e., there is no AC/DC adapter or wall adapter connected to the power input jack of the
host device. This makes any possibility of a host device being able to charge a battery essentially
zero. Second, there is no request for a charge activity from a battery, so a host’s charging circuit

15  has no valid reason to turn on the charging circuit.

Thus, in situations where the number of data lines is excessive enough to make wired
communications to and from an external device impractical, wireless data comm links serve as an
alternative to wired data conductors. The role of a connector assembly is the same. . . to create

new data (and perhaps power) paths that are available to an external device.
20  Default Mode

As previously discussed, to restore a host device 321 in Fig. 18A or 18B and its battery

2
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N-signal switch to direct a power signal froman external devicé] goptner3
appropriate conductors. The electrical path fro Q ( r fia t now
al ong a non-switch path fromconductor 441 to creFr?t WSde 202%9?3{8395
to femal e conductive el ement 421, then continui r}gmcond ctor 425 to
conductor 407 to finally contact pad 405 on batt ind SAUGH@{"
swtched path s created by a first N-signal switch being activated Trom
battery source 413 allows a power signal froman external device to flow
from mal pﬁz s conductor 439 to the N-signal swt the path
is swtche é#gl pl'ug' s conductive surface 437. Conducti v]g&ér%r §%§]437 isin
contact with female spring contact 419, so that a power signal continues

al ong c@9ditDorighdl conlfigura@si (R€.! sorBal a bady ein ddktlygioweh@idfor 06mmbHeatd 0 A
Second Switch A second N-signal switch is wired to be the mrror inmage -
circuit vath £He8t deiics), it ¥ chlytiadssaMd reRovek8y SRARREDr 399 (0pPo@ift femhik Sofiser from
mal e plug 433's cg?])f:luctive surme 437 I(k%'gs. 21 A g%g %)%t and shared

cent er %Bﬂ%&ﬁrmfeﬁ.ﬁler&?eégiaclewﬂtﬁé.iw)eam cﬂézwhél&;aeﬁgg&misvvith femal e

spring contact 417 in receptacle 414, power frombattery 3 actuates the

second Subh A BirdRLRud Bl Obdi B UBMR Gl L R SRLRACR e T Om bl Ug

conduct to opposi ng conducti've surface at “power from an

S s PSRBT B R R e, 7
T kA A S SR R
N SOt Rt L oL D18 AT ST 22, pover Sional

plug"s rAiYa 11ti~ n C-IGT 16 DEC 2003 ~~US 9 9 119 181 IPF."s 2 5 AUG
2001 PHPErEpBele 2P(are prequediodasite defaulinmees i ve surface (437 or 437A) (Figs.
21A and B) opposite the conductive surface in-use by the Nsignal switch
anld battery fulBgs TBA Sn@BPHAREEA bbWarRAti&S306hEsHIRE that RILQIRMGuABS JFot ate a
mal e

10 conductors required to external device construct 308. To operate switch 306, voltage from battery

299 enters the switch along power lines 331 and 333. Power applied to switch 306 causes it to
close internal switch contacts that control power lines 327 and 329. Male plug 307 is rotated into
the position shown in circuit 340, so that power can flow from battery 299 to switch 306 along
conductors 331 and 333. When a switch 306 is present in circuits 340 or 342, the continuation of
15 power lines 331 and 333 between switch 306 and external device construct 308 does not eﬁst.
Switch 306, therefore, is installed in the base of a key connector. Thus, only two wires run between

male plug 307 and any external devices, when a switch 306 is present in the circuit.

Implementing a switch 306 in the circuit provides an alternate safety mechanism that
ensures that rotating male plug 307 is in the position shown in Fig. 18A. Voltage from battery 299
20  to switch 306 indicates that male plug 307 is in this position. If male plug 307 were rotated to the

position shown in Fig. 18B, there would be no voltage on power lines 331 and 333 from

7
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pllug 433. Wthout a battery source 413 to actuate either N—signal ?ﬁt%
no power wll flowinto the s tip of a male plugﬁms 1A & @).03
This is an added safety feature, should a connect I9‘ e;éi]gg 1@1@ re
t hat sonme conductive el enent of male plug 433's qmm%_ex&?sed where 1t
can be shorted, or touched by a user. This cirecui eqit 2cAUG Q001
presence of a battery cell power source 413 in a battery pack 450, iIn
order for power to flow on nmale conductive surfaces 437, or 437A. |f
battery 1o were not present in a battery pack 450  mal e connector
433 \Aoulpgﬁbéozfs’ma I%ow any power to flow into female recdft AN 1ABA. This is
a redundant safety feature. A diode-protected path between each N-signal

Sw LCh @aerTBI <ol GGt GonkONIYEH&ind 7 dnd 39S RUIE 6L boS0yah@imian_ext er nal

device can acquire battery cells 413's power paraneters, pur poses of

cOn | QU0 QisabILAHE L bedibed YRk AAlpPPINGhA B Bl 1 0h BRCbERAS OF act oss

the diode 15 wll allow a non- pressed voltage to be avalable to

error o "eraeRPR0T SR e ot lna bl TR, ARoRF R ol b Aol b
din, v gl | i ' ' h his,d . A
Second EaeRdbfion 410 B Affery SR iaallo BRIERCEP, ottt a1 1o

' .bat . k.present -sui t ed [ t f 20
conngor SEeRkld oA GLARCH ARl 18a Blo plires o b g0aonst Epadofial o
| t, . <11 t' NDED SHEET 1 6 DEC 2003 PCTIUS 9 9 / 19181
?PEX/E[]JS@?%%%%{"JE@C%W% %Hﬁgﬁﬁ’@fﬂ‘gW@Wﬂé@gfﬂq%W%Q?b circuits.

Battery packs, with either primary or rechargeable cells, are typically

removabl e.  San exdmple ofG8 AfRIchEYN BRRCDLswitch! WHlcH dHinBndidiGng poRkibMigSordhudy

exi sting battery pack, and the new y-created circuits
charging, would be in an aviation situation, where the use of a connector assembly 340/342 in

Figs. 18A and B is appropriate. Connector assen_:lbly, as shown in configuration 342, creates

10  electrical paths in Fig. 18B that allows the use of an external charger 309, to charge a battery 299,
By including a switch 306, this second position of a male plug 307 is defeated, so that no charging
can occur. Airlines would distribute such an N-signal switch-enabled male plug 307, preferably
with an attached power cord specific to airline use. Passengers having a non-switch-enabled male
plug 307 (which would charge batteries) would not be able to use their connector embodiment on

15  aplane, as only the aircraft version would attach to airplane power systems.
N-Signal Switches in “Blade” Connectors

Another application for an N-signal power switch is for a variant of a male plug 330 (Figs.
19-21B). As drawn in Fig. 20, male plug 330 operates in a two-position mode, being first inserted
into female receptacle 360 with its blade side 356 upward. Then male plug 330 is removed,

20  rotated 180-degrees to a second position so that its blade side 358 faces upward, and
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achi eved by doing so can be defined in the battery pack itself, h;he Etd“iﬂﬂzi
use of such devices is 5 dramatically enhanced. ' ‘ ;b

acquire such an upgraded battery pack, and install
bI e to o?alsal‘u

exi sting battery pack. Manufacturers of host deV| Pmsa
accessory product that enhances the useful ness and

ondi5 t r
host devices, wthout having to nodify existing host devices anJdebﬁﬁ
consuners’ hands. Because batteries do wear out, consumers will - sooner

| ater - 4 i a replacenment 10 battery pack For day’

Li t hi um Fg g@??@ry cells claimabout 500 charge/di sch}?%g%@?/&?lég. I n
reality, the average battery user can expect only about 300. That usually

equat es tiea rélﬁ@ne&)@ywagesf%w.sgﬁal@aﬁé}ﬁh Héécﬁ&e@%ﬂeﬁgaﬁdod vhaWoph AR ﬁfgness of

decreased run tine in apprOX| mately | - 1. years. The user’'s a
decr easggy Qﬁpgﬁjgt 51 t PR Lz inSsRGei ally with cellular phone
battery packs uced taI Ktime OI’M&?%I ne i&g often noticed quickly by a

cellular is phone user. But, whatever the application, battery-powered

devi ce user sAimsalugd3(Figs.2 1Acnd B) St neorporatgs troeN-sigeabswitches isblao t ery. The
"Bl ade" Connector The connector assenbly described here has characteristics
and f eamedified ihayia aesierd ¢anductivg sufabecquivaloatt tb 437 anslcindulatey daB iitat eplacest can be
built inexpensively, typically without exotic materials, 20 in a conpact

si zes snuistilatenddigko thet there aremey tiatechnidndtars ex pisg #38)s ﬁﬂztdeéassemlayh&'hﬂe not
Furthernore, the connector in Figs. 19 and 20 is sinple to use, requiring

(i n onestafwn this séddntichiduitersirfice & 1DEREI2008 forfpardoss of ths dohQindidg exhitfle? 5 AUG
2001 PBP082501 PCT PCT/US99/ 19181 enbodinments) no rotating of its male

-pl ug (' sesi iFingladesih AssatigteBinsulsionapibRht t8asenbl y 381 in Fig. 20 is conprised
of two elenents, male plug 330 and fermal e receptacle 360. As expressed in
hi s con ctor assenmbly is optimzed to fit the space

Figs. 19 and, 20,
restricti onsA§4l g“i‘% %’ﬂ‘l" VI ‘ioﬁ‘a-}qoé%ﬂ”(f’éﬁ F3fb‘<§’tftﬂéﬁ‘1§?reﬁ%‘1@le 41 apd) ow hei ght
_ prof i ecoanrf}lgctors 441 and 439 on its opposite side (to external devices). Conductors 435 and 441 are
10 electrically the same, e.g., as a through-line, for example. Conductor 439 is switchable by either
the first N-signal switch, or the second N-signal switch, to create an electrical path to either
conductive surface 437, or 437A. A second switch contact is available which addresses the newly-

created opposing conductive surface 437A.

— When. this alternative embodiment of a connector 433 is inserted into female receptacle
15 414, power from a battery source 413 flows to female contact 417, then to newly-created
conductive surface 437A. A second power path from the opposite battery terminal flows along
conductor 411, then along branch 425 to contact 421, and is transferred to male plug center blade
conductor 435, which is a shared conductor to the first N-signal switch. The power signal from
battery 413 now activates the first N-signal switch so that it creates an electrical path between

20 conductor 439 and conductive surface 437.

Thus, connector 433 (Figs. 21A and B) in its first position described above, causes a first
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s conpact overall configuration adapt well to the limted avail abl e space
in the "valley" between two adjacent cells (cells not shown). Thg DEC 2003

curvature 366 of insulator wedge 364 conforns m

contour, so that wedge 364 fits between two celtpﬁ gﬂf??ﬂ?aif%ﬂ' can
also be seen in fenmale receptacle 189 in Fig. mgy i',.ili \R9
conductive strips 368A, 380 and 382A, overal I‘ re;lil'r th&1e

m nim zed (conpare this to conductors 259A and others for 10 fenale

recept agmog2agipctt Fig. 16). The insertable male plug 3%1‘)1?5998%” sed of a
thin "blade," conpared to the thicker shaft of key connector %A and B in
Figs. 13-15A Insertable male plug 330 in Fig. 19 is conprised of at |east
two condisignt switchile dirdst aplever signd ffrotn amiektechal devick so theappir@istetdopducp@si t i ons.
The "CGircuit Diagram' section bel ow di scusses an enbodi nent of a male plug
330 t hafThelelestricab path fom an estemandbvicd & 1100Sildnig@on-3WidcH padd frdrf Bdtidu&sr 41 to
rotation. Plug 330 differs froma "key" connector 217A in that it can be

r enov ed cemetbiide dorkiBEloeI3] REEmalt BaTuttive REmkh 1] thicoh Rl LaldRcepiRE € 360 in
Fig. 20. Key connectors 217A and B are not renoved, but are rotated while

i nsert ed25 { dofdRRR 402R AN} esnicHhddi405 R batkA) Klus g&s@.‘ %@}wﬁdﬂe&f;&tﬁ’“s ’
depending on which way it 1s inserted. If iinserfed wmth its side 356
f H 1 F I i ).
aci Y uRYEA By a At N s'wﬂcﬂ:bécig% 1&:@:9@1 M#Pattgﬂ, ébﬂrc@;??s %l{o%@é&%é\\yégﬁﬁal

condgctive path to a battery (5r cLe ust er : rotzgt 683
180- | ' i 9S., 1

v o efn bl debic o %%%%Eé%% %%ﬁs{%o%%i’%%f Sty shighadee) o Au;é
o, o el bR sBh it etiod 37 CabNE SCrsbis fis SiconbbaRie ° P

S IR pridd dBhtact 19} i Ao R Renl Sl st Sstiicr 427 o contact pad 7

429 on battery housing 450.

10 A4 Second Switch

A second N-signal switch is wired to be the mirror image circuit of the first N-signal
switch. The second switch gets its power from male plug 433’s conductive surface 437 '(Figs. 21A
and B), and shared center conductor 435. When conductive surface 437 is in contact with female
spring contact 417 in receptacle 414, power from battery 413 actuates the second switch in male

15 plug 433, causing it to create a path from plug conductor 439 to opposing conductive surface
437A, so that power from an external device always flows to the opposite conductive surface on
the male “blade” to the one that is wired with an N-signal switch, i.e., the switch that is electrically

in the battery 413’s power path when male plug 433 is inserted into receptacle 414,

By the use of a first and second N-signal switch, each wired to actuate by a battery-side

20 power signal, and to then direct the power path from an external device to the male plug’s



circuit only to a battery, while a second step provides a circw,L O@kﬁn@%
host device. Electrical Paths 5 The internal wri ym §CI at é 8s
for female receptacle 360 in Fig. 20 can be bett l 4
referencing the information related to Figs. M ndB Sl §nIy
different wiring scheme fromthat shown in Fi gs @ & §y2§ hn
femal e receptacle 360 (Fig. 20). Alead froma battery cell cIu 9 e
411 in Figs. 21 A and B), and the conductive lead fromthe mating external
contact RadsRpfPattery housing (see 425 in Figs. 21A @ CIfs tied 10

t oget her at conductive strip 382B. Leads fromthe opposi po(arlty
circuit, i.e., one fromthe battery cell cluster, and the other fromits

associ ateddrsvesnate (@8N brd37 AP B0 A Bl BPdpbedity RABHTRASuFEoe IR byeRar at ed.
The lead fromthe battery cells is now connected to conductive strip 380,

whi | e t hespgd amwheanh%a«d,—é}nm*aa pr@@h%%iﬁaﬂ&@tﬁ%h% t8 renRRE &fd roRfch thale at t ached
to conductive strip 368 Thus exanple, the circuit 15 between the

p05|t|vep1§é4§g_ of a battery (cell or cluster) is connected to its associ ated
exposed  Dbattery pack housing contact (this is the typical connector
interface between a battery pack and its host device) in the usual way.
This power | iWithoptiehatterysource hlap agtnate eithst Nesignalomitls np pewertwill foggr@the( Fi g.
20). Thus confl gured, if the battery term nal selected was positive, both

t he Gosit@iaf@w@mmﬁr(ﬁm 21 hemi B) 1 Buisyis praadded saditty featues; stwokis: eontdetarhe host ' s
mati ng connector, and conductive 20 strip 382Bin Fig. 20 are wired to the
bat t er y'assepiblyi desige reqairathatasbme Canitictive ielemett e malegigy 433" sblade bel exposed Whegem. a
battery's negative termnal now runs to conductive strip 380. A second
conduct dt cahibe shoatelhailr tedkhedtgalisa. negati ve housi ng contact (that 004 AMENDED
inc. i 1 6 DEC 2003 PCT/US 9 9/ 19 181 IPF, A/LJS ' 2 s AUG 2001
PHP082501PCT . PCT/ US a3%)19181 trﬁat es W tfgq host11 device's (ignnecto IS
attached to SITEYES alse requires, e Bspence, of battery gell ReYyes soufget13 in a battery pack

450, in order for power to flow on male conductive surfaces 437, or 437A. If battery cells 413

10  were not present in a battery pack 450, male connector 433 would not allow any power to flow

into female receptacle 414. This is a redundant safety feature.

A diode-protected path between each N-signal switch and male plug 433’s conductor 439
ié required, so that an external device can acquire battery cells 413’s power parameters, for
M purposes of configuring the output of an external power supply. A bleed resistor across the diode
15  will aliowa non-diodé-debressed voltage to be available to the external power supply. This
eliminates the need to calculate out the error of the diode’s voltage drop. This bleed resistor

apﬁroach can be used in some other diode applications discussed throughout this document.
A Second Example: A Battery Pack-Specific Connector

A host device and its associated battery pack present a well-suited environment for a

20  connector assembly that can, by the insertion or removal of its male element, create or

%)
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negative circuit in this non-limting exanple is fromthe negat1 %%E&”il?y
cell termnal to conductive strip 380, then to f n t or t

378. Connector contact 378 is spring- |oaded, so Emm%gsyéggar$;l
contact to opposing spring-loaded fenal e cont act!| M%thgts ?f\gﬁl\qgg or
data) flows along conductive strip 368B, which themis red t e ttery
pack's exposed connector (negative contact). As. such, a femal e connector
360 can, by breaking contacts 378 and 374, disrupt one of the battery

| eads berHPegzsoPdrattery (cell or cluster) and the extergadysos1baysi ng
contact to which that battery term nal had previously been wired. Thus
configured, the two negative |eads are joined electro-nmechanically at

cont act $e®@Efgura giraitel 374 (Fig. 20), to forma conplete circuit within the
battery pack. Wthout a plug 330 inserted, the wiring within a battery pack

ender 11 OBsk baREh Bl oA RLS DB TON LLSALRISOubE 5ol

_exanpl e given, tery power alo Wo Jorn one
fromth i nal 0. he .connector that mates to,.the host device,
and o o SoRorEt veF8 AR e hhehdrr S ARG RRRhy Blooma dis B h-Grebaieii 9628
of femal g.re tacl e 360. ch.o he two, ne ive | eads are reconnected 1s
by the 3&6?3& gyg?m%ﬁﬂﬁaggf’ geE%f’g “hé?ﬁg%“?ﬁ”. pagk E?&?*&'E%&'F)‘}‘?e ‘%ﬁ%“r’i‘ dewiesdtt s 378 and
374 are cl osed. t he bgt tery cells deliver %ower to the exposed contact
pads > on dfamatically sphageed, ¢ onspmers gan simply Redyure syeh 48 upgradedibatiere pack, apdrinstalli r ed

di rectlg&.to t hose external contact pads. Essentially, fenale receptacle 360
is el el Plach ¢hyn exsting battary perkpMennfecturers of kst devicensrd ablpto offr eeageepsayk, when
no male plug 330 is present. Male Plug 20 The relationship of conductive
and nonPEWHelkat prhaness deaselslness andBingtionality of their best 88Gres, witBouthavipg ' En C;, ~GFT
~~""~i | pCTNS 9919%4VCq? |IPLA/US 2 5 AUG 2001 PHP082501 PCT

PCT/ US9gIoddy gasting fost deviges alreadw it consumers’ harisnnect or assembl y 381" s
operation. Spade tip 332 is tapered to facilitate insertion of the blade

into female BecaRAlRs 30QekThOcokhers WIP- RRR 196 -38Hieh SRAdSA P 332

10 battery pack. For example, today’s Lithium-Ion battery cells claim about 500 charge/discharge

cycles. In reality, the average battery user can expect only about 300. That usually equates to the
battery’s storage capacity starting to show signs of decreased run time in approximately 1 — 1.5
years. The user’s awareness of decreased capacity may happen even sooner, especially with
cellular phone battery packs. Reduced talk time or wait time is often noticed quickly by a cellular

15  phone user. But, whatever the application, battery-powered device users inevitably are required to

replace a worn-out battery.
The “Blade” Connector

The connector assembly described here has chﬁracten'stics and features which make it
suitable to battery pack modalities. It can be built inexpensively, typically without exotic materials,

20 in acompact size small enough to be integrated into existing battery packs. Furthermore, the

connector in Figs. 19 and 20 is simple to use, requiring (in one of its

o
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catches on the back face of receptacle contact 384. This pr eveﬁt&[}‘f&[j 2049 ug

330 fromeasily disconnecting. To prevent nale B@Tgﬁ%@a@? ':dﬁgﬁf‘i)om
s ["am t

shorting agai nst upper beam 380, a thin 5 insul ator _

conductive strip 380. A conductive center |ayer mwﬁthgirl{iée | engt h
of male plug 330 (Fig. 19). This center conductor 1s ac WGs280% tip
332 at the front end of nmale plug 330, and termnates in conductive tip
354 at the cable end of connector 330. This center |ayer transfers power

(or dat i s fromfemal e receptacl e contact 384, [ h mal e plug
330, an%ﬂ@g&g%@onducti ve wire to (not shown) that att%ﬁ@iggﬂ?m&ont act
termnal 354. On the blade elenment of male plug 330 in Fig. 19, an

i nsul at @mbadifeSHERR Blabidy HARMHK SVEEANEEP1A a¥EB), 336 from conductive |ayer
340 along the I ength of the blade. A tapered ranp at the front end of

i nsul ator 338 creates a snooth transition for femal e spring contact 378 in
Fig. 20. Th&onperarasssmbly3ds in Bigy?0iis camprised ofityp glgmensn s rleg30aop t he
surface of spring contact 378 from 15 shorting by maki ng contact with both
conduct ifereal¢ eppentasle3t®l. Anekpa4@ddn Figs. t19aud2 Ithis conhestdrassgmbly iodptintiied te anp at
the front of insulator 338 is to be kept as short as practical, since
spring dbtieapice r8FBtiamdf i typiabplisdrivgl-cllibatary p8KAIt'a tow Ielight profileahd y

di sconnected during the transition of this insulated ranp. Material used

f or sanpolflt oasallwehfigasiohadapt well tetholimiteavaitdbivipatelethe fvalley ViRewdehat  does
not cause deposition on female contacts 378 and 374. The | ength between

el enent n3@adjasent c2lls (cElB rot hidtvn R cOfvataRBEY oF PsuldéOwidze dodBRSdrRRal 4 y rel at ed
.to the spacing between receptacle contact 384, and contacts 374 and 378.

The bl adgudrscdinasd dhRdr, 88 tix QB6Y ﬁt@f)etbveéﬂlwﬁtcéﬂ@éﬂﬁsrﬂé toR Rarf Y& U
zineci 16 DEC 2003 PCI/US 99/19181 MEWS 2 5 AUG 2001 PHP082501 PCT

PCT/ US9 Qéeh 9 fehallibdephicle 18 MIF 2N 0BY %‘ﬁﬁﬁ%ﬂ&ﬁhﬁéﬁe | PRo%td es
el ectrical contact \?VI tch rece;l)%acl %\@goﬁt ac 386, ei{qeﬂﬁsc ﬁlgpm ntSB?n’ t he

i nserti glerRl REAR Feqlitbrh A arE AMIAGLE(cGhfarOthis34 SoriiBoRS 58A hRYGiHert RrShor t

10 female receptacle 257 in Fig, 16).

The insertable male plug 330 is comprised of a thin “blade,” compared to the thicker shaft
of key connector 217A and B in Figs. 13-15A. Insertable male plug 330 in Fig. 19 is comprised of
at least two conductors. This blade is not limited to its two insertion positions. The “Circuit

- Diagram” section below discusses an embodiment of a male plug 330 that does not have a second
15  position, and that requires no rotation. Plug 330 differs from a “key” connector 217A in that it
can be removed, rotated 180-degrees, then reinserted into female receptacle 360 in Fig. 20. Key

connectors 217A and B are not removed, but are rotated while inserted.

Plug 330 can perform different power (or data) functions, depending on which way it is
inserted. If inserted with its side 356 facing upward, as shown in Figs. 19 and 20, plug 330 creates

20  aconductive path to a battery cell (or cell cluster),

If removed, rotated 180-degrees, then re-inserted so that blade side 358 (Figs. 19 and 20)

23
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agai nst center |layer 336. By controlling the relationship of wheq GJCU 2003
332, or the front edge of conductor 340 first makpefﬂjglgg#] cinéa%qa
with a mating femal e contact 374, or 378, a staged t £an b 1
achi eved. Once contacts 374 and 378 in femal e rece 0 i g 0) are
electrically insulated fromcentral |ayer 336 al oggwabadélrs eﬁdéhmm
mal e plug 330, either of the two negative contacts 374 or 378 can be

al lowed to make el ectrical contact with conductive surface 340 on plug 330.

Not e t hatyppeneieti ve surface 340 is also electrically igselgéRdofgiom
conductive center layer 336 10 wth a thin insulator 342. /%i S may be

acconpl i shed by continuing ranp insulator 338 as a thin layer, or with an
I nsul at as facing @pware phiged0 ciaatesn pitk topdver & hdst dosa (harshdvwi visawfattagct | on of

i nsulator 338. The total thickness of the blade in male plug 330 should be
kept as housihgiBixtérfial Pomadt padd] ThusFx GR3%H-¥@p biidration dsskribaNa FRS stk providesd f ace
material wear at female contacts 378 and 374. Also, the return spring

action thﬁ%m@ma&@pmeaz&oamﬁg&aﬁwwa ARhit bAS W 4 hdshddiceper closure, if
a thick 15 nale bl ade over-spreads the spring beans. Qpposing the

conduct i I, 340 of plug 330 in Fig. 19 is a non-conductive | ayer
344. Tﬁ#%mﬁﬁgﬁﬁa or layer's function is to prevent a power (or data)

signal delivefed to center.|ayer 6 n,.mated wth, receptacl e contact
3891 386 1 n LI ms FERednt e e ol Fetaae afiERE 26 ssaor bl ug
330 when in contact, wifh either receptacle contact 374 or, 378 (dependi ng on
whi ch 20l BuBSRNE byFieEAT R (6 ESBUDH i (5P S 106 43 Bk SN | e of
insertion). Insulator |ayer 344 acts electrically to distinguish one or the

ot her brddHEent yfring schepqrifs tpishawipingiigsy Hiy and Bris pmplopedin fenale repeptaciesiodo /19

181 PEWS 2 5 AU G 2001 PCT/US99/19181 connector created by either of two

r ecept aéfig 3nt lead Fompbatiery celladustarisge 4 Dloip Figsn2 ifsend Rjhand the gesductivolead ur f ace

344 of plug 330 is in contact with receptacle contact 374, the opposing
from the mating external contact pad on a battery housing (see 425 in Figs. 21A and B) are tied

10 together at conductive strip 382B.

Leads from the opposite polarity circuit, i.e., one from the battery cell cluster, and the
other from its associated external contact pad on the battery pack housing, are separated. The lead
from the battery cells is now connected to conductive strip 380, while the negative lead from the

battery housing’s contact pad is attached to conductive strip 368B. Thus, for example, the circuit
15  between the positive side of a battery (cell or cluster) is connected to its associated exposed
battery pack housing contact (this is the fypical connector interface between a battery pack and its
host device) in the usual way. This power line then has a shunt attached to conductive strip 382B
(Fig. 20). Thus configured, if the battery terminal selected was positive, both the positive

connector on the battery pack that interfaces with the host’s mating connector, and conductive

20  strip 382B in Fig. 20 are wired to the battery’s positive terminal.

Continuing the example, a conductor from a battery’s negative terminal now runs to

conductive strip 380. A second conductor from a battery pack’s negative housing contact (that



receptacle contact 378 is conductive by being in contact with cogdidty 9843
surface 340 of plug 330. Wen thus configured, a ¢ f t4@r
cell cluster (not shown) is wired to conductive 5 smM |?19;1/31l2(181’
Since plug 330 is inserted in orientation 356 (as va hattery cells’
power signal travels along conductive strip 380 OJPE&USW tAJf}: m
to spring contact 378. The power signal then transfers to conductive
surface 340 on the blade of plug 330, and then to outer conductive surface
348 of oepuesbeecT330's attachnent shaft. A second and oRBpAsidbRopQl arity
power signal froma battery's cell cluster travels along 1o conductive
strip 382B and A (Fig. 20), to its contact area 384/386. This power signal
t r ansf emsatasovithragiost qeiviae]s 88Meson Grattached toecondwtiee sthip 8RB i3 5. 2QtThagake tip
332, then along the length of plug 330 as conductive |ayer 336,

t er m namegativatirani ielthistriou-dintiting eX&ndple Isrfrdnhihs negatifd gniemicklbRminaltd pl ug 330
inserted into fenmale receptacle 360 in plug orientation 356 (Fig. 20),
bat t er y comiuktiveatrtp 380C@eBiolftBalb Yorbetédontattal7 8 dednnedtor(coRthet ShOWRprisgich as a
battery 15 nonitor, for exanple. In this ceonfiguration, a battery's power

par anet ggaded; 36 thaeit HaRKY ieleCieicdl Yomhct tEHPpRERRprit Y08 feacSRMI STPRo Bzt t he
function of the battery nonitor and other external devices can be found in

the textowsl B ddtf) oRs HofiSeondfive E'tﬁg Be s Qtichiindl M{?ﬁi o %&Jb%u%g ggckss?'o , when

retracted fromfénmale receptacle 360 1n Fig. 20, en rota axi ally 180-
20 degr j ' j e, s ' I L cal L gnment
B B e e s
LS now ' e ' ' r I N HEET 1 6 C 2903
PCTI (J$%gg£éd?gt41‘giﬁl&%%EQWCG&B%éW%F@@ﬁ 1 cont act
378, Re cle ntact ,374 is wred to the ative contact pad of the
batter yﬁgl%?{%tfgf“ﬁé% tvﬁ‘(g{l thgh%a\m.telﬂ‘@? g@é’ﬁ"l’?“é&ﬁ’gﬁh‘fnﬁ&cr eated in this
configuration has its power source external to a nale :

' Thus configured, the two negative leads are joined electro-mechanically at contacts 378

10 and 374 (Fig. 20), to form a complete circuit w1thm the battery pack. Without a plug 330 inserted,
the wiring within a battery pack renders it operational as if there were no modifications to it. In the
example given, battery power flows along two joined positive leads, one from the battery terminal
to the connector that mates to the host device, and a second lead from the battery terminat to the
center pin contact 382B of female receptacle 360. Each of the two negative leads are reconnected

15 by the closure of contacts 378 and 374. Electrically, when contacts 378 and 374 are closed, the
battery cells deliver power to the exposed contact pads on the exterior of the battery housing as if
the cells were wired directly to those éxternal contact pads. Essentially, female receptacle 360 is

electrically invisible to both a host device and the battery pack, when no male plug 330 is present.
Male Plug

20 The relationship of conductive and non-conductive elements on the blade of plug 330 in
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connector 330 (not shown). Power delivered from an external device to nal e

plug 330's contact 5 354 (Fig. 19) flows al ong conduclJ..ve ayer
to conductive spade tip 332. Wien nale plug 330 i
al' | th

.receptacle 360, center contact 3841386 is now in Iectrlc
spade tip 332, so that power flows al ong conducti @ t
termnus at 382B. A conductor (wire or flat strip) vmthln a ba yf%

t akes the povver fromterm nus 382A to a termnal of a battery cell (or
cell cl in the battery pack. The sane conduct i | so 10

el ectrically awé&?hed to a contact that is associated t%éW€99ﬁ3E8tl devi ce.
The other part of the electrical path froman external power source is seen

in Fig. 18 195 @ipbitad «od cdﬁﬁaweggefﬁeiy@lsﬁ%paﬁdnespaaéﬁp 9§2 ﬁ?algereﬁwﬂmﬁé% whi ch

is connected to conductive surface When mal e I's Inserted
i nto femiloRiohd BRLAAL i Rialtiridipille §6(P(P‘1ngeﬂb)a @&cﬁea %ﬁﬁ@w JoNpe4) . pover
flows into spring contact 378, then al ong con uctlv strip ;. at the

power parhlEes ‘E%b%%%;ﬂ%%?{'%?‘é%% b 30 1l B B hég%f%fﬂﬁe%%‘g' s a path
S7a (P Grebiahe? nﬁfé%&% Bl vﬂ@?'s‘ﬁfd&e%?&é%ﬁlm%w et g s
di satgl i qgsuiabor.?&éls a%‘ﬁ?t {,§ ql{cgyv%%%éb ive strip 368A, which leads to the

host “devi an 20 external device are
electrically connected and a host device is disconnected fromboth a
battery andAawonéuties ceater eati366 rung Gle eAlifeNaiil oBhifEle glugli30 BOO/RiP() Tfi | S
99/19181 IPEI1 S 2 5 AUG 2001 PHP082501 PCT PCT/ US99/ 19181 An alternative

pover patiter cdnductrlisiiatied o HRNNGLI NN at thd Grohienfiiofmakd PlupS 30 Uhdt@Mlina@Pint hat its
358 side (bottom as shown here) faces upward. This orientation places

conduct icy@iueiive tRCH4 3 e cm&éna%famﬂe&@mo iﬁﬁé SenfRfaPer HaRdflrS pbwer [ordtatay 0 At

conductive barrel 348, then power
signals from female receptacle contact 384, through male plug 330, and into a conductive wire

10  (not shown) that attaches at contact terminal 354,

On the blade element of male plug 330 in Fig. 19, an insulator 338 separates conductive

center layer 336 from conductive layer 340 along the length of the blade. A tapered ramp at the
front end of insulator 338 creates a smooth Iransicion for female spring contact 378 in Fig. 20.
The length of this ramp is to be minimal enough to keep the surface of spring contact 378 from

15  shorting by making contact with both conductive layers 336 and 340 simultaneously. The length
of this ramp at the front of insulator 338 is to be kept as short as practical, since spring contact
378 and its opposing contact 374 are electrically disconnected during the transition of this
insulated ramp. Material used for ramp 338, as well as for insulator 344, should be of a type that
does not cause deposition on female contacts 378 and 374. The length between element 332 and

20 the front edge of conductor 340 is dimensionally related to the spacing between receptacle contact

384, and contacts 374 and 378. The blade is insulated at the point of insulator ramp 338

U
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conductive surface 340. When male plug 330 is inserted into ferfhEeDE 2003

. receptacl e 360, conductive 5 surface 340 now el e Ie
spring contact 374 (instead of spring contact 37%@% ?jﬁ/ ??%46?

i nsul ator surface 344 of male plug 330, and theramctrl

di sconnected). From spring contact 374, power fl ridsar CP
contact strip 368A to strip termnus 368B. Fromthis term nus a conduct or
routes the povver to a contact on the connector that mat es W|th t he host
devi ce. I%. pegre is an electrical path created bet glgqxt er nal
devi ce an %ost device, while the circuit between the ost eV|ce and its
battery is disabled, as is the circuit between the external device and the
bat t er y.dufihd @edrtiote witen ddndudiiaé spadytip 332ngas sledricah oshtacwitorebgpigrcoatagar t  of
any active electrical circuit. The circuit thus created by rotating plug

330 (Fi 38628whivhpoioy ihtsihierien prode@\iRithed c@adts TN B 28 can®% hlldwidlto slewd ce, for
exanpl e a power supply, through the battery housing (bypassing the battery

15 cel | spaiadidedt@ 142370 BY LhitR 1R Ihd YeRBSdsHIB of RRdolint BSE or MR flo€edpabt er Y

housi ng. "Wien the ‘battery pack is in its battery bay in a host device, a

conpl et %oﬁdtﬁ{b} BAE st ﬁhlfeg Hl'eéml:a? cSilt&A RN a RAINERRaR BoRd 87N 37@9‘9&%@5 uppl y

and t he host devi ce, that power signal passing through the Dattery

pack, wijhou g the battery cells. Details of fermale receptacle
360 n Ifl? Eﬁal?%%q%ﬁ%e an insulator 370 that overlays 20 conductive strip

368A, to pr otect froma potential short should contact 384/386 defl ect
downward suObcetontacts\3 74 end3ii8an &imabe re¢eptakle 360 (Fag 20ivire bleonicadly dtsidated st r i p
368A. Another detail is a ao .nrn CIPACCT L) 01 1%L- | PHP082501 PCT 16
DEC 200 3rdaCkintod 19@r 3 ¥Paldigthe biteddigiSofande plig=3 300 SithePIThd 1S9 d A8 tompaty  Of
barrier walls, of which one is shown as el enent 376A. This, and the
cor r espandions78nah be allowed to make electrical contact with conductive surface 340 on plug 330.
Note that conductive surface 340 is also electrically isolated from conductive center layer 336
10  with a thin insulator 342. This may be accomplished by continuing ramp insulator 338 as a thin
layer, or with an insulator layer separate from the material used for the ramp section of insulatof
338. The total thickness of the blade in male plug 330 should be kept as minimal as practical.
Excessive thickness can result in surface material wear at female contacts 378 and 374. Also, the

—— return spring action of female contacts 378 and 374 may not resuit in proper closure, if a thick

15  male blade over-spreads the spring beams.

Opposing the conductive surface 340 of plug 330 in Fig. 19 is a non-conductive layer 344.
This insulator layer’s function is to prevent a power (or data) signal delivered to center layer 336
when mated with receptacle contact 384/386 in Fig. 20 from shorting on conductive blade element
336 of plug 330 when in contact with either receptacle contact 374 or 378 (depending on which

20  rotational orientation 356 or 358 plug 330 is in at the time of insertion).

Insulator layer 344 acts electrically to distinguish one or the other branch ofa Y-



(not shown for clarity), restrains the sideways novenent of contacts 386,
374 and 378, as well as preventing sideways novenment..of_the bl 4dg BFC il

plug 330. An attaching shaft 348 allows plug 330 m@g c4v) ,29)9t18)§_

i nt erchangeable with other 5 plugs, using a standa net - styl.e
nounting system Two flanges 352 fit into slots | i N rnd{/N mal e
receptacle (not shown), nuch the way an aut onoti em s%ﬁgMGezﬂﬁﬁy a
rotational twi st. The outer |ayer of shaft 348 is conductive, and is

el ectri gafphyrsenipiected to conductive el ement 340 on t hgehl@daopssenbly. An
i nsul ator layer 350 electrically separates the two conductive el enents 348
and 354. 10 In sunmmary, connector assenbly 381 in Fig. 20 represents a
manual | yconmschr exdatedibyeeithenef twe B@eqitivdet contants b ansk 378 14Figt 200.1n useawhelel | ver power
to (or acquire analog or digital information fron) a battery cell cluster
in its hedulatorgurdfies 34hof pligy330anin\contgcet vatheeqeptace 8difact 3Hetheoppaingng it axially
180- degrees and reinserting it, a new electrical circuit is created within
t he bat tredeptaglaedntactBTEIB comieiive bt bEiRE i dohRctavithashdudfivd suffacet 34001 glag BEE
battery pack. The functionality of connector assenbly 381 is 15 simlar to

that of whe tRlsugnfdifed, £6R1ALE6T Forda BAMER} dlliclistéb{noBdhedn) iB wirkdto cbadcansd
detailed in additional Figs. 13-18B), but connector assenbly 381 achi eves

thi s sf ungly 0@ Fisy20/1nBe ARE ¥30 Mhs&RAGH 6@k Rion 956 (BLAWR], HBa®PPeeidNe reduced
si ze and nunber oOf contacts and related wiring nake this enbodi ment of the

it o QBTN ck aphe Lch(fic SR bORTUE bbb 60 LA PSfle T 0"
SEET | 18 vRER Sha RAARES SRS B W ORR D Db el "

PCT/ US9 %/ugé? g:‘c?n]ductive surface 348 of connector 33(’s attachment shaft.

A second and opposite-polarity power signal from a battery’s cell cluster travels along
10  conductive strip 382B and A (Fig. 20), to its contact area 384/386. This power signal transfers to
male plug 330’s conductive center layer 336, at spade tip 332, then along the length of plug 330

as conductive layer 336, terminating at conductive tip 354.

In this configuration, with plug 330 inserted into female receptacle 360 in plug orientation
356 (Fig. 20), battery cells are accessible by an external device (not shown) such as a battery
15  monitor, for example. In this configuration, a battery’s power parameters can be acquired by an
external device. A discussion of the function of the battery monitor and other external devices can

be found in the text relating to Figs. 18A and B.
Post-Rotation Paths

Plug 330, when retracted from female receptacle 360 in Fig. 20, then rotated axially 180-
20 degrees, orients plug’s conductive surface 340 in electrical alignment with receptacle contact 374

in Fig. 20. Insulator surface 344 of plug 330 is now reoriented to interface with receptacle
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created by a male plug 433 and its mating receptacle.414._ Mal e cdfn@fopgg3
433 (shown enlarged in Fig. 21A) has an -encl osurepmn@ tz "§| ﬁ
assenbly, to protect the nulti-layered blade from danag®,“and’t Ir d 1
any potentials of electrical shock (even though th i Ty, f_a

| ow- vol t age connector). 5 Receptacle 414 in Fig. 2?% poziaﬁjﬁ @Oﬂﬂe
423, which elimnates the need to renove, rotate and reinsert a male bl ade

433, as previously described in Figs. 19 and 20. Diode 423 allows power
f rom batggioyssfipet 0 f1 ow bet ween conductor 415 and cond@[%% 491 9 or 427.
53491

However, power cannot flow in the direction of battery at a power
signal fromeither a host system (not shown), or an external power source

(not shamanipct 30 &rRtptidiastntaced Tad Wirddo BRtdegitive 46htAt BadWhithDaliBy R HBhdg: 433 i's
inserted. Once nmale plug 433 is renoved, as shown I1n Fig. 21B, power to a

batt ery (ddt3heat). f| ow across spring contact beans 419 and 417. The di ode
voltage drop is elimnated by contacts 417 and 419 becom ng the dom nant
el ectrical path, so@ihat power flows around diode 423, not through it.

Di ode 423 i n Bf gjectrion path craated wdhis eanfigwationhs ith povss seureeexternabtbesmde3, 305,
and 308 in Figs. 18A and B, so that the flow of power to or froma battery
(or an fonnSKioEF3motshowmn). Reyar delivered frompandixtenal dayiraitd male phigi330s edntacthe
operation of a connector assenbly 400 in Fig. 21A can be illustrated in an
exanpl e 354 (¥ierl@) Rownalengcondstivedayee B3& then tecanductivp spade tis B3 Whentdatth i ncl udes
a voltage conparator circuit. The power supply can configure its output
vol t age PRIE3P & ingrtedintfemale reveptacladt, cenet comave 884/388 iah@ainan@eet ers. There
may be an A/ D converter, so that acquired analog information can be 20

out put ebctacalynmithabadertipBta,cesisnpowdsifiolvs alofid taadidtive §tHS 3BDARY its et a6
output. In such an exanple, it would be beneficial to know the power

par amet 8828.0f cantiectérq@/ire 61l fla stipPWitliin b bifellpadkifids thé Movok kbW terniinusi3skIP082501
PCT 16 DEC 2003 PCTIUS 9 9 / 19 181
to a terminal of a battery cell (or cell cluster) within the battery pack. The same conductor is also

10 electrically attached to a contact that is associated to the host device.

The other part of the electrical path from an external power source is seen in Fig. 20
starting at conductive outer barrel 348 of male plug 330, which is connected to conductive surface
340. When male plug 330 is inserted into female receptacle 360 with this orientation (side 356
upward), power flows into spring contact 378, then along conductive strip 380, at the termination
15 of which is attached a suitable conductor to continue the power path to the opposite terminal of

the battery.

Thus, there is a path created between an external device and a battery. Note that female
contact 374 (Fig. 20) is in contact with male plug’s insulated surface 344, thus disabling thé flow
of power to conductive strip 368 A, which leads to the host device. Thus, only a battery aﬁd an

20  external device are electrically connected, and a host device is disconnected from both a battery

and an external device.
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| PEAAJ$S 2 5 AUG 2001 PCT/ US99/ 19181 device, so that the external ,power
supply could be configured to match these power par ters.. . Thli&:ﬂrﬂbaﬂm

done by sanpling the voltage (and perhaps the curre F y glg 3%1
Fig. 21A. Battery 413 resides in a battery pack 45 SIn e batte/ 1

(which may have a nunber of cells arranged in a nu o? ?ﬁy@l ng
or serial cell configurations), is the matched power source of e h
device, an external power source need only nmatch the power output

par anet gppogisopcTbat tery 413, in order to deliver a corg %s@ﬁ%sr signal to
the host device. The voltage parameters of a battery 413 can be sanpl ed

usi ng connector assenbly 400 in Fig. 21 A Fromthe negative term nal of
battery 413, Aa aiemstivepower fatige crpaiedwhei cgmector B30vialFig, 30 Gtate8 QRaRKE itOr 415,

t hrough di ode 423, then al ong spring-loaded contact beam 419, where the
power 1G58isigediottbm, dsrshongi leore)dfaket apwid. This@nigmatici platdacond eangiefabe/ 210l ayer

437, then exiting along conductor 439 to an external power source. Battery

413' s pdmirg dosmivardrTRia batl 5teaia #5z. 20 RAOBAucECRel 34324hed HANS ABWORY conduct or
411 (Fig. 21A), then along intersecting conductor 425, to a spring-|oaded

conduct @bndhiddve swh@340 WEGARAIS Bk ¥3 PR thsEkAGhib i ctive
tip 435 of na‘fetas pl ug 433. The glo%ver Si éna 0 ‘fqﬁdéén J[ﬁ(%\:g%fﬂrou H%I e

connect @Mé&%&@h&ﬂ&e&tﬁ&ﬂ?Qﬁlﬂbkﬁés%mﬁégpnﬁgggﬂﬁ?gh (38 oFSEEE §<?n|uf ot a

supply. The external power supp y st rea

bat t er ¥ which 13 agafns: iAGRHER 34 déﬁ@ﬂﬁlh%??o DR Sl Y P gnel

to read battery voltage un PRgS %e slightly

d t, but, .thi | i ght t d
~.c2ﬁrEZS?§°n%*éﬁ§éﬂﬁd% o AR R b B, 7
troll Hal.| -effect d th t hods of di
cur  ont “ERARD -“?5?%5@0%%%@@%%091? S TOHERISER G B FoMIE 9PIB2501 PCT 16

RS 2003 egr thjgt n?ategs “/rith]ﬂ?e host device. Thus, there is an electrical path created between an

10  external device and a host device, while the circuit between the host device and its battery is

disabled, as is the circuit between the external device and the battery.

Effectively, the battery is bypassed, and is no longer a part of any active electrical circuit.
The circuit thus created by rotating plug 330 (Fig. 20) can now deliver a power signal from an
external device, for example a power supply, through the battery housing (bypassing the battery
15 cells)and to the positive and negative contact pads on the battery housing. When the battery pack
is in its battery bay in a host device, a complete electrical circuit is created between an external

power supply and the host device, with that power signal passing through the battery pack, without

affecting the battery cells.

Details of female receptacle 360 in Fig. 20 include an insulator 370 that overlays
20 conductive strip 368A, to protect from a potential short should contact 384/386 deflect downward

sufficiently to make electrical contact with conductive strip 368A. Another detail is a
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413's current-delivery paraneters, but these may e gr@ 3|e
proper operation of the external power source. #&*ﬁ.’s& ét gé]_F.@f @IThe
out put voltage of an external power supply has t reater than Ihe

i géae

output voltage of 5 battery 413 (Figs. 21A and z)ﬁe}\ﬁr&/ Zzb][ﬁ
f

hi gher Vﬁh;a il | be dom nant, and the battery w
devi ce, ms?g%gy&of by power com ng fromthe external poe\fe . The
dom nant -vol tage effect allows battery 413's power signal to |nned|ately

become apsa draktier willl! Srhichdn® Qhdvidas ShARH ﬁshh?m%h@{ﬂa%n&%ﬁ%%ﬁpl y ever

| ose power. Thus, the host device' s battery 413 remains a via

al t er natfyehS iRk €28, REWEIs 1R Y0 vEH%én‘?o éo'ﬂ&cé%s 1354 84d 378 hWwgr&ked 10

inits mating receptacle 414. ce t ext ernal power “source has acquired
vol t age r supply that can configure
its out J%uevo%g%%%%’?g%gﬁe%ﬁ%&e%%%ﬁgﬁggg\? to the optinmal paraneters,
and then delivers that power to the host device. Fromthe power supply, a
power si gnalAn(atteching shaft p48 dlows plag 8B& (Higs. thind 20ptorbeddterchahgibleRwith. ottt A)

along its conductor 441, which is 15 electrically tied to a bl ade center
condiéct qlugs3Binghatanisd baphetrsede mheting syaei, YwbYlagges p53 fMdntoaRekdfla nagmduct i ve
el enent 421, then the power signal flows along conductor 425 inside battery

pack 45Gord-siidefergalé tecéprate(nbt shown)} Buch BOREGLMfonfblive lap i hfiARd] Bit0 battery
pack 450's connector contact 405. Since battery pack 450 is inserted in.

the bat trefaboraDFRRAr Thestiter Myet &Sshafs 3430k drAdct e Sid SaYdchRall ﬁ%ﬁmﬁﬁ yice
connector 403 transfers the power signal to conductor 401 inside the host

devi ce. 3fduthe: dagat B%n%wﬁdéds&%k fah AR 151330 @%gaﬁweﬁ; af to & flows

into mal e connector 433 in Fig. 21A along conductor 43

conduct itwg cSidh ‘f;ﬁ%eleﬁﬁgts 3¥%‘ﬁ{d%5ﬁenm e receptacle 414's g4 AVENDED SHUT
PHP082501 PCT 1

10 In summary, connector assembly 381 in Fig. 20 represents a manually-rotated male plug
330 that, in one orientation, can deliver power to (or acquire analog or digital information from) a
battery cell cluster in its battery housing. By _removing male plug 330, then rotating it axially 180-
degrees and reinserting it, a new electrical circuit is created within the battery pack, which makes
accessible a host device, through the battery pack. The functionality of connector assembly 381 is

15 similar to that of the plug and receptacle assembly illustrated in Fig. 12 (and detailed in additional
Figs. 13-18B), but connector assembly 381 achieves this functionality with only two coeductors

on male plug 330. The reduced size and number of contacts and related wiring make this
embodiment of the eonnector assembly that is the invention well-suited for installation within a

battery pack.
20  Circuit Diagram

Figs. 21A and B show a representation of connector assembly 400, with conductive paths

Qi
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transfers the power signal to conductor 427, then at_hattery patk Q

connector contact 429, the power signal is transfe Im Qevirce
dg\‘// c%.gsl%ﬁel

connector 403, and finally along conductor 431 int

that di ode 423 prevented the power signal from 4gowi nsi nto battery 413. 5
Thus, without having to renpve, rotate ‘and rein Epfgg plouf 4

connector assenbly 400 in Fig. 21 A allows power to ow t%t hﬁmrzqmttery
413 to a L oF power source, while battery power c | flowto its
associ at ed host device and, w thout reconfiguring the cgﬁF@é?ggP,lSl power
froman external device can also flowto a host device, but not to battery

413. \Wemedwad I8 ahalgpiid 333 adrie mwﬁgr&éﬁmémm%&e&%ﬂﬂ%%t&f%&% k 450,
S

as illustrated 10 diagranmatically in Fig. 21 B, diode 3 beco

el ect ri cEbl21 A ha mRAEISHFe 478%ardund B9 B81hdEe BB | bHrRQ Bl n?ﬂtégl%gérex{ 1 f1048 battery

413 flows al ong conductor 415 and through spring contac ere the

cl osed Cfdih Hhrhage O4nd®& reliceGAY })&Eﬁtﬁls‘}ﬂ: 1eBRth1 Stk ﬁéﬁ)@:? tﬂﬁ‘g@] fits tr&eogaﬁvéf ?svgf gn to

conductor 427, to battery pack 450"s contact hi'ts

associ atlgg.‘lgg% g@éstg , SO0 that host device's connector 403 transfers
power to cond ctcor ?Z 15 The positive termnal of battery 413 (Fig. 21B)

puts a power signal on conductor 411 and 407, directly to battery pack
450" $ cont acRedeptacledd imBig.cd Anncdnparates mdiodad 23t whichelfhinglemhemeed 0 t hat  host
device's connector 403 transfers power to conductor 401. Sunmmary and Scope
The benefinoe, titataacioringct aanale blade i3y as pratiowslyaiztceidedlinFi@r Brindebenibad cal.
paths when a male 20 plug is inserted or renoved may, for exanple, include

(but ar ef2Aatlows puweeflomdjttdrel ¥ ol oavietvien SéndudtoMNISRER IS 489 BES72003

PONUS 9 9 /19 181
However, power cannot flow in the direction of battery 413, so that a power signal from either a
host system (not shown), or an external power source (not shown), cannot travel a path to battery

10 413 while male plug 433 is inserted. Once male plug 433 is removed, as shown in Fig. 21B, power

to a battery 413 can flow across spring contact beams 419 and 417. The diode voltage drop is
eliminated by contacts 417 and 419 becoming the dominant electﬁcal path, so that power flows
around diode 423, not through it. Diode 423 in Figs. 21A and B serves the same purpose as
diodes 303, 305, and 308 in Figs. 18A and B, so that the flow of power to or from a battery (or an

15 external power source) can be directionally controlled.

The operation of a connector assembly 400 in Fig. 21A can be illustrated in an example,
wherein an external power source is a power supply which includes a voltage comparator circuit.
The power supply can configure its output voltage according to one or more acquired pbwer-
related parameters. There may be anrA/D converter, so that acquired analog information can be

20 output to a controller/processor which configures the power supply’s output.

In such an example, it would be beneficial to know the power parameters of the host

qa
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be charging a battery pack when an external power source is avhglﬂptezm}?y
not charging a battery every tine a host device mmgtg to an

external source of power, the life expectancy offt Je |/§1|9th_ *ed.
- Since nost rechargeabl e battery-powered el ectronic devi ges ﬁutorratllcc:a ly
charge their batteries 5 when external power i ed,q ¢ e of a
connector that disables the battery ch?rge funct Sgrgageéuﬁezlﬂﬂégz iuIOns
l'ife of gupasly y, thus reducing total operating cos CT/6399778 o]
may not fi n%l ggﬁcﬁ;ry charging practical. Battery chargi ng/%%r? @Ensurre
20-40% of the entire | oad schedul e of a host device's power requirenents.

|f 10 a dewice,so it the eyterinal poder, supyi Ealld BconfifREd toddhQBess P6WerPiratheleAPL OP t hat
is powered fromthe dashboard outlet could result in-a stranded notorist.

Some t r aihiyuan badsreby lsafling @iRS/oiEe (RlipeRfApSt bdRhs of MR 134 FiI%C‘f@[. gi ng.

There is sonme risk in charging batteries, especially high-dersity

T ; Do . i ' t | e,
Li t hi umBagerylas teidee a bAerfbidki436, Siftle batidty e @Ltl}loﬂ nﬁgfﬁ?ﬁel ag{uén&feféf cERAP

may wish to limt the risk of an onboard tter Irre or

expl osi @RandAd H ] 211l I battery
pa(F:) ks and pg(%dwzir i{%glfﬁg?ﬂlgﬁlg?éﬂ]ae\gysgﬁ%g? ﬁ%dgtﬁ %‘5}9@@1@%# t@jﬁ ‘gigt%lfetgﬁ %ﬁ'ﬁr\?\t Erﬁ%f;ee Host
functio | doCioS Ll | ] r.su

ovi G o Rt defiod o ctcfiel ol n_g@?xo?a{sﬁ{gfﬂ%%’? geiyﬁegimxt el cgt’ﬁ« used to
suppl e - ,Ge. .S assqciate ery. es - - ¢
ba??er;%g%eéiéfgﬁor{g%?g?%%g c@?’tggfﬁwgéﬁ“ eoiheé%/éf“ 1y power input jack. So
configured, the external battery pack nost [i Ikel y is dedicating sone of
‘its stored efksgjtagapaciatas ofg tahery Ho3tante vintsiedusifidoiettor SBenNPEINnSNEE 16
DEC 2003 PCT/US 9 9 19 181 :

- Fig. 21A. From the negative terminal of battery 413, a battery-voltage power signal travels along

conductor 415, through diode 423, then along spring-loaded contact beam 419, where the power
10  signal is transferred to male connector 433’s conductive layer 437, then exiting along conductor

439 to an external power source.

Battery 413’s positive terminal produces a power signal that flows along conductor 411
(Fig. 21A), then along intersecting conductor 425, to a spring-loaded conductor 42 1, which
mechanically and electrically holds the conductive tip 435 of male plug 433. The power signal
15 then flows through male connector 433 along its conductor 441, then out to an external power
supply. The external power supply is thus able to read the voltage of a battery 413 and, if
necessary, place a line load on the battery’s output to read battery voltage under load. Voltage
readings would be slightly 'depressed by diode 423 being in the circuit, but this slight voltage drop

can be compensated for in the calculations done in the external device’s controller/processor.

20 A Hall-effect device, or other methods of reading current known to those skilled in the

4%
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systens are designed to charge the associated battery whenever e*lﬁengﬁl 2003
power is available. As a power source, a host device-usually does no

di stingui sh an external battery froman AC/ DC vvaPGmg rQdgo arml e,
so the extended-run-tine battery loses its effe;t__i ve Sb?%&l% fgi
relinqui sh sonme anount of its stored energy to %ﬁ)’ th 05{,".S
battery. By using a connector as defined herein, t eqarnélslbguseﬂﬁﬂmack
can be r ough the host dévice's existing batter ack and, by doing
so, the P@%&@g?ﬁg&ci rcuits with the host device are ten’p%‘rlﬁﬂsqg’&l%ﬁlsabl ed
whil e the external battery source is in use. This enhances the run-tine of

e A e ks R M TR

transfers between the two eries. s of

appl i caty K Q?@l if uch as those described in this
docunent sho tg(gh r?%gpl-?e\%u%gﬁﬁ%gs. apg)fvrﬁélgﬁegn Paraneters Sone of the

desi gn paraneters achi eved by the connector assenblies discussed herein 15
i ncl ude Domin@teioltagmEffacge si ze, especially for the female receptacle, since
avail abl e space within battery packs is limted. 2) Straightforward way to

LT, PR SORERE e B R  SeRTE o B s o
N, 78 BT B BT B IO e LR ST V-

battery will power the host device, instead of by power coming from the external power supply.

The dominant-voltage effect allows battery 413’s power signal to mmediately become available
through diode 423, should the external power supply ever lose power. Thus, the host device’s
battery 413 remains a viable alternative source of power, even when male plug 433 is still inserted

10  inits mating receptacle 414.

9nce the external power source has acquired voltage information from a battery 413, a
power supply that can configure its output voltage sets its oﬁtput power signal to the optimal
parameters, and then delivers that power to the host device. From the power supply, a power
- signal (positive pole) travels to male connector 433 (Fig. 21A) along its conductor 441, which is
15  electrically tied to a blade center conductor 435 that is captured electrically by a spring-loaded

conductive element 421, then the power signal flows along conductor 425 inside battery pack 450,
where it transitions to a conductor 407, and then into battery pack 450°s connector contact 405.

Since battery pack 450 is inserted in the battery compartment of its associated host device, host

device connector 403 transfers the power signal to conductor 401 inside the host device.

20 The negative power signal from the external power supply flows into male comnector 433

in Fig. 21A along conductor 439, then to conductive surface 437, where female receptacle 414’s

a4
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PHP082501PCT PCT/ US99/ 19181 3) I nexpensive 4) Sinplicity of use
Rami fications A nunber of advantages of the connector assenbl § bDRMENN3

present invention becone s evident: (a). A sinpl S o) t o} ¢an
be used to electrically separate two devices, or Pdwaeei%éﬁgnd 33{831
power system (b). By isolating the battery soumél peripheral, from

the original host device, new circuits are cre aQI&vAH@ 20!
power sources or battery chargers to performnore safely 10 because the

battery phtagergan be verified before that external po ' lied to a
host device. (c). Because the male plug can function as@mﬁggpﬁhat has

nore than one position, additional circuits or wiring configurations can

be cr eatspung @nfzer 4 10rtrmsfprs dicqotvyr Sghalch icOmMtuctar 4270 BRA 3l HaB&S padkddsesAs a "key, "
the mal e connector can be interchangeable at the end of a power or data 15

cord, taoareor ot 4255 the POwEGignhlds SaHTRER Rbst éviR! COhhididk S0F18Yd ﬁ:f‘ag (e).
Wth very small formfactors; the connector can be enbedded 1 nsi % a

bat t er y ajvagkondu6tor 431K thethos deficd. Nopthaidsd 49@&3@&1&&?% pcn@? signafnggﬁi al power

or data interface to external power or charging devices, 0O nirtoring
equi premlowinftihtd beddy #E3. acconpl i shed without having to rewire or otherw se
nodi fy the host device. By replacing the existing battery pack with one
configured with 20 the connector, the functionality of both the battery and
host ®devi ce [TBUSeWiawEBayngtp remaye, rytate|agd reingery maEETZ YOG 3 RIBGhe2 P 3ssebly/ US 9 9 /
19 181 I PEA/US 2 5 AUG 2001 PHP082501 PCT PCT/ US99/ 19181 per manent
reconf i 409 ixHigRd Atallows pavesr tot fiasw brsh frompaypeay 410w ahesternalgysivessource, while

battery power can also flow to its associated host device and, without reconfiguring the connector,

power from an external device can also flow to a host device, but not to battery 413.

When male plug 433 is removed from receptacle 414 in battery pack 450, as illustrated
}0 diagrammatically in Fig. 21B, diode 423 becomes clectrically transparent, as a negative-polarity
power signal from banély 413 flows along conductor 415 and through spring contact 417, where
the closed circuit formed by contacts 417 and 419 allow power to flow on to conductor 427, to

battery pack 450°s contact 429 that mates with its associated host device, so that host device’s

connector 403 transfers power to conductor 431.

15 The positive terminal of battery 413 (Fig. 21B) puts a power signal on conductor 411 and
407, directly to battery pack 450°s contact 405 that mates with its associated host device, so that

host device’s connector 403 transfers power to conductor 401.
Summary and Scope

The benefits of a connector assembly that creates different electrical paths when a male

20 plug is inserted or removed may, for example, include (but are not limited to) the following:

95
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jack with nminimal nodifications or rewiring. (g). Problens i
both mal e and fenal e connectors on el ectronic devi h

i nconpati bl e external adapter output voltages are ?Scmgés ?elgeés]agylsl
Instead, the female receptacle is sinply wired i § iAher

configuration, and a new nale plug is used to di fiPeEéjUSt e?shAuMUM

i nconpati bl e external adapters. Any fear of possible m smatched voltages
bet ween pigpkBhWT power adapters and host devices is eljynated. (h).
certain nodaliti es of the connector that use a fenale c TPIP & hat
self-closes to 10 reinstate a circuit, the need for an OV OFF power sw tch
in conjunctidh W t h Hmpeshake rieBdté bejcB&kinb § bat 'cra%é‘ﬂiane&tb?naﬂgé i's
configurable to turn the host device glr?gmhelﬁ!rjt%ge plug is 1ns rvfeég&#%to t he

femal e receptagk evailéﬁlé.By%fétﬁigﬁhgfm%&%b&iﬁﬁéa?ﬂ%déﬁ&pgs Lt&AD o€ €aui pped

with a latching nmechanismthat securées the nmale an mal € assenblies, an

orant 12l slsloule il e AR5 - BRALE i BULE YIRS o ound

the local area in industrial or service a icat1o

environnments, haghAayd t L] cal | harge their hatteries when
external power s gppﬁ%%fé@%@é% | yéc{%’m%r)ll Fs%'qugog?ag% ﬁgaétg?ﬁhﬂbaﬁao’iteﬂ?ﬁ tery
pack:t hat has . installed. Thus confiqured,. the host device is
rendered conpl Ha]l]%? ?ﬁ%ﬁ%ﬁh%?ﬁ&%ﬁ}aﬁ{eé‘ﬁgpfﬁg éﬂ’@ﬁ‘ﬁsabg’sg’@ﬁé“% an
external devic ed.to the 20 anector. 99 AMENDED SHEET 6 DEC 2003
PCTIUS 9 9 /19%3%%%@Pﬂ?@?%sﬁﬁ‘g‘%fféﬁm&ﬁmmﬁ%ﬁ@mm (1).
'Simul t aneous battery nonitoring and power delivery froman external device
ean be done wi thut ” modi fying the internal circuitry of the host device.

(f). The connector can be used as a replacenent for an existinggi t wer
Rl

2) Some locations may not find battery charging practical. Battery charging can
consume 20-40% of the entire load schedule of a host device’s power requirements. If
10 a car’s battery is low, operating a host device such as a laptop that is powered from the

dashboard outlet could result in a stranded motorist. -

.3) Some transportation locations may not be suitable for battery charging. There
is some risk in charging batteries, especially high-density Lithium-lon batteries. An
- aitline, or cruise ship operator, for example, may wish to limit the risk of an onboard
15 battery-related fire or explosion. A simple and cost effective method would be to use
battery packs and power cords that have a connector which disables the charge

function, while still allowing an external power supply to power the host device only.

4) Extended-run-time external battery packs can be used to supplement a host-
device’s associated battery. These extra-high-capacity battery packs connect to a host
20 device’s existing power input jack. So configured, the external battery pack most likely

is dedicating some of its stored energy to charging the host device’s battery.

%
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(m. By installing an N-signal switch that switches in responsg tm%ﬁed
power signals, and locating that switch in either I §r fBe I

assenbl i es of the connector, battery 5 nonitoring EW egiﬁirg 1;81{1
occur with a two-conductor cable that shares nore i - contacts-T'n The
connector. Although the description above contains Ci 2|5:|rm]§520

t hese should not be construed as limting the scope of the inventton! gl]t
as nerely providing illustrations of sone of the presently preferred

enbodi meidpssBhiddH S I nvention. For exanple, the diodes i’@%@@f%ﬁéﬂg 1gnd

receptacle of Figs. 21 A and B can al so be used on all ot
the diode in male plug 307 (Figs. 18A and B) al so has uses in all other
mal e plugs. ThuBhis ddoars becapse hobt sydiems ao dosighentoshaypt the b od@b@batieRed by the
appended clains and their |egal equivalents, rather than by the exanples
gi ven. Thus, a wirhdeteasthlppRaioivagatior transferring electrical signals
i ncl udi ng power and 15 input/output information anong nultiple electrical
devices and their conmponents is described in _conjunction with one or nore
speci fic enmbodi ment S PR RYEH2Ios deicgiuynliysdpenyotdisingishiapextemal ¢ hei r
full scope of equivalents. | oo AMENDED SHEET 1 6 DEC 2903 | claim 1. A
connect or asserP3it§ry fiom an AR arall sdapterctor prample, 51 hn axtendgdrpmgimabationy mor e
sel ectabl e devi ces, said connector assenbly conprising: a configurable
connéct or pl ug lessmiby sfEichipness by baviradp selingigicsomeaimpuntof sl storeil grergiotot act s
accessible to a plurality of conductors, said plug configuration
det ermi ned by tcharging giel hobtl shatemdiscisings canwrets addefinedhentin, [teeaetenmh batesl ect ed
device; and a connector receptacle for receiving said configurable
connect or pl ug,paskdad be rexdphraughethe hospdévities@xintie attenypack md tuddingse, cont act s
for receiving said one or : . _

the charging circuits with the host device are temporarily disabled while the external

battery source is in use. This enhances the run-time of the external battery pack, and

10 also eliminates inefficient energy transfers between the two batteries.

These non-limiting examples of applications for a connector assemblies such as those

described in this document show some real-world uses.
Basic Design Parameters

Some of the design parameters achieved by the connector assemblies discussed herein

15 include:

1) Small package size, especially for the female receptacle, since available space within -

battery packs is limited.

2) Straightforward way to integrate a female connector into an existing battery pack, or to
“install the receptacle in a new battery-pack design in a way that doesn’t require an

20 inordinate amount of extra tooling or assembly.
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nore sel ectively conductive contacts of said configurable plug; 1\£m2 d;ge

plug's sel ected conductive contacts engaging said 2 el s p

contacts causes the transfer of one or nore el ect rp&mn§9 jde]g @englrrg 1at

| east one sel ected device thereof attached to sai l.ug and one or e

selected devices attached to said receptacle. 2. ne r m of
5@@@ Yd

claim1, wherein in a second configuration of said connecto
el ectrical signals to be transferred between at |east one. selected

peri pherpipepdipne or nore sel ected devices, instead of pppigsiygai d one
or nore selected devices. 3. The connector assenbly of claim?2, wherein in

at a third configuration said connector causes said electrical signals to
be transferred nexpemssive at | east one said selected device and said at | east
one sel ected peripheral. 4. The connector assenbly of claim2, wherein said

device is an Igﬁg evice and said peripheral is a power source. 5.
The connect orﬁass kgﬁf}dfé‘ge claim4, whereinssaid device is a | aptop conputer

and said peripheral is a rechargeable battery. 6. An apparatus for delivery
of el ectRamifeentiosl s to an el ectrical device, said apparatus conprising:
101 1 6 DEC 2003.a port for transferring electrical signals froma
secondary power sourgce: a conpector attached_.to said.port for transferring
said el ectri \(?g?“%le@ﬂg%g?nt%gef &d ?Wnﬁgt?%l?scemgﬁr(’f&t@@é"rswth‘g’e’ét&“d’emect or,

sai d receif/eigtng port having self-closing contacts for establishing a closed

connect i etween an electrical device and a primary power source;

wherein said connector received in at least a first position by said

receiving paat A shlipid, W-cost&@inbecidichn 5 126d PG1LARER efarRB BvSdivibes bPs ed
eonnecti on between said

- host device and its power system.

(b). By isolaﬁng the battery source, or a peripheral, from the original host device, new
circuits are created that allow external power sources or battery chargers to perform more safely

10 because the battery voltage can be verified before that external power is applied to a host device.

~ (¢). Because the male plug can function as a “key” that has more than one position,
additional circuits or wiring configurations can be created to perform specialty functions or

operations.

(d). As a “key,” the male connector can be interchangeable at the end of a power or data

15  cord, to afford access control to equipment or electronic devices.

(e). With very small form factors; the connector can be embedded insidp a battery pack, to
make it a self-contained device that has a sﬁecial power or data interface to external power or
charging devices, or monitoring equipment. This can be accomplished without having to rewire or
otherwise modify the host device. By replacing the existing battery pack with one configured with

20  the connector, the functionality of both the battery and host device is enhanced, without



el ectrical device and said primry power source, and causes said e img
signals to be transferred fromsaid i nput port connected to sal d 3

power source to said electrical device. 7. The ap ng 81
wherein said connector received in at |east a seco |on kK/ &-

receiving port, disrupts said self-closing contact i d cl osed—
connection between said electrical device and sai ABG 1
and ' causes said electrical signals to be delivered from sal nput m to

sai d per}i,%gisﬁl ,[]instead of said electrical device. 8. The a%r/)ar at us of
claim?7, 155 n said connector received in at |eastPaIFEI¥§81positi on
by said receiver causes said electrical signals to be delivered both to

sai d e'&ﬁﬁﬁeﬁﬁ&dﬁﬁﬁﬁﬁ@om@%ﬁ@ﬂtﬁe%&hﬁﬂ@ﬁ@#ms@dc ?e connector assembly of

claim1l1, wherein sard one or nore co ctrve contacts for receiving are
pre-tensioned to format least a first closed circuit; and a positioning
of said confi @uﬂ%ﬁmoenqgiou@uahqugw@satrenl@ammt@wanwmtungaumpmwnermgagm said
receptacl e's pre-tensioned conductive contacts for disrupting at |east said
first ohrissedimodifications oxmdiringr t her the positioning of said plug also aligns
one or nore selectively conductive contacts to engage sald receptacle's

pre-tensi one fa m at econ osed
circuit. q%)hggg%%(rgl&edc &9 agsrgogln%?ly f OW%‘ on[uh evlfﬁ%%’?ﬁcr@ﬁ‘? ng is
a first OSi.ti or a sai d,one or seI ectively conductive
cont &ct slgan amiﬁﬁg}ﬁfr&%i Pug’ﬁﬁq’d’ll%%ﬁﬁed’ﬁrl%?e“ﬁ?sﬁﬁyﬁﬁtﬁd ?E?n}al?cept acle's
one or nore onductl vesql] 6 DEC 2003 contacts for_ selectively engagi ng
at |eastrec5m51 fs sumply {Tlf(ff"ff grent sp AR 26¢ & neyy male plg 13 wad fo differentisfeduct | ve
receptac) e cqnt act, and at | east one insulator with at |east one

Conduct WEWOdRRRPatiblG prieraal adapiarsy Any fegr ofnossible evsmatshedvoliagesdpimeett ng of

devices for transferrlna one or nore particular electrical signals
speci fi Exiegakpwer adapiess an éost devices is eliminated.

(h). In certain modalities of the connector that use a female connector that self-closes to
10  reinstate a circuit, the need for an ON/OFF power switch in conjunction with a power input Jack is
eliminated. The male plug is configurable to turn the host device on when the plug is inserted into

the female receptacle.

(1). Certain modalities of the connector can be equipped with a latching mechanism that
secures the male and female assemblies, an important feature for devices like laptops that are

15 often moved around the local area in industrial or service applications.

() In certain environments, host devices that automatically charge their batteries when
external power is applied can be easily modified by inserting a battery pack that has the connector

installed. Thus configured, the host device is rendered compliant.

(k). Monitoring battery charging can be done by an external device attached to the

20 connector.
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of the first position. 11. The connector assenbly of claim?9, mh$reb& a
second positioning of said configurable plug aligns said one or rbo ks C 2003

sel ectively conductive contacts or insulators wt rﬁ id, T,.eC éacl e Slgﬁd
or nore conductive contacts for selectively engagi Lﬁga oﬁé.gf i

conductive plug contacts with at |east one condugﬂj ce%; cl Gﬁﬂé t,
and at | east one insulator with at |east one con MSont S[ATJ 6fn
sai d second position causes a selecting of devices for transferring one or

nor e “pargy | ectrical signals specific to said sel i t he second
Pl Gi)sipct g

. 8
posi ti on. connector assenbly for transfer of elec énals anong
one or nore selectable devices, said connector assenbly conprising: a

configurabl e (gommbusmau@y@mﬁn%iaﬂwFw&qaﬂ%ﬁﬁaﬁa@éﬁ%ﬁmkﬂ& @fge Or nore
conductive segnents that are selectively configured to be accessible to a

pl ural i tdynOwitkANAETRSHhE Rferta IR Mo devREE el ectrical signals, said
plug configuration determ ned by the avail able conductors accessible to at

| east one selected device, a connector receptacle for receiving at |east
one of one ofMhBy dsiilingan y-signshyvach Brat yritshes In respASe ©iappfied powerdignaksy e
recei ver having one or nore conductive segnments for mating with said one

or mor e a8¢losating hat §witchin pither ta malsrod female/assemblignefithescoofiectos; Wdtterynf i gur abl e
pl ug; wherein, upon nmating. of the configured connector plug and the

r ecept a&logitoringzand power dglivembean ogéus wiith iadwe-condatter @ble thehe bliaves metle fhaomwos ai d
plug's one or nore selectively configured conductive segnents to said
connect oentaatsippheamohedcorone or  nore conductive segnents and therefromto
one or nore selected devices. 103 1 6 DEC 2003 13. The connector assenbly

-of clain112,,ﬂg r el id.one or te electrical _signalg are selectively
transferred Al gidg&gﬁgonoﬁo%@g%%ag&peﬁxggﬁas, eaug pot be cdtsried
as limiting the scope of the invention, but as merely providing illustrations of some of the
presently preferred embodiments of this invention. For example, the diodes in the female
10 - receptacie of Figs. 21A and B can also be used on all other females, and the diode in male plug

307 (Figs. 18A and B) also has uses in all other male plugs.

Thus, the scope of the invention should be determined by the appended claims and their

legal equivalents, rather than by the examples given.

Thus, a method and apparatus for transferring electrical signals including power and
15  input/output information among multiple electrical devices and their components is described in
conjunction with one or more specific embodiments. The invention is defined by the claims and

their full scope of equivalents.
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nore control signals. 14. The connector assenbly of claim 12, wherein said
one or nore electrical signals are selectively adjusted based on ?qﬁQQENOB
nore control signals. 15. A nmethod of transfer of one or nore electr I
signal s anong one or nore devices using the connector assenbly of claim
12, conprising: transferring one or nore electrical signals froma sel ected
source along said accessible conductors to at | east one of said one or
nore sel ected conductive segnents of said plug; mating said receptacle to
sai d sel ect ¢luh:y configured plug such that said one or nore conductive
segnents of said plug are coupled to said one or nore conductive segnents

of said receptacle; transferring one or nore electrical signals induced in
sai d one ot nbrEMEHTRRENYY @égﬁw#%osﬁle%cal sigadlpamong, ongson WEre esul t  of

said mating.491085i% ﬁﬂ?&ﬁméabﬁ&%gﬁbgﬁ%gﬁ)'h%ttaChed to said receptacle.

16. A connector assenbly for transfer ectfical signals anbng one or
more devi ces, satahfigorabictoonnasare phigy cooppisingi vge & ansreeséledtivelyug

conprising a conductive cent i n _hayi ng. one or nor conductive segnents,
sai d cont oPIHRIA FAPEASHA QoSO AGHHRRAEN YALoBwelors: FHid, PN CBREUHARY | or

surface angetamifed BY Y avdthbiaeenditort 882Lsi0R80 Af 1638 FheSWIERERR VIRV Ng One.
or nore conductive segnents; and a connector receptacle for receiving said

connect or @idug conprising: a first conductive sleeve having an interior
surface conprisig one or,pqr? conductivg&se nenB% for nat%n with said
one or nore condfiEIICVRT FEERRER IS SFOIYRE FUAGORFERALE fOpRecior flug said

conduct i veresbenle cOinpfisihg oné @B MRGE bndiictige cantaQS FoTre68PRAYGhidVeneSheeve
havi ng an exterior surface conprisin one or nore conductive segnments for

mating w t MoreselpcE MY spndustize contacts of said configurable plug;
wherein the plug's selected conductive contacts engaging said receptacle’s

conductive contacts causes the transfer of one or more electrical signals between
at least one selected device thereof attached to said plug and one or more selected

devices attached to said receptacle.

2. The connector assembly of claim 1, wherein in a second configuration of said
connector causes said electrical signals to be transferred between at least one
selected peripheral and one or more selected devices, instead of between said one

or more selected devices.

3. The connector assembly of claim 2, wherein in at a third configuration said
connector causes said electrical signals to be transferred between at least one said

selected device and said at least one selected peripheral.

4. The connector assembly of claim 2, wherein said device is an electrical device

and said peripheral is a power source.

5. The connector assembly of claim 4, wherein said device is a laptop computer

and said peripheral is a rechargeable battery.

6. An apparatus for delivery of electric signals to an electrical device, said
apparatus comprising;
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104 1 6 DEC 2003 conductive segnents of said interior surface of said
conductive sleeve of said connector plug; and a third conductive]§l €¢e2()3
having an interior surface conprising of one or nore conductive segnents
for receiving said one or nore conductive segnents of said center pin of
sai d connector plug; wherein the mating said one or nore conductive
segnents of said connector plug and said connector receptacle causes one

or nore el eCt_riEﬁl)rt%&%%rriﬂg)ei&%riaﬁ'sigﬁ&l"s%rﬁQS%ﬁdé}g Hﬁéﬁso%kceegt.ri ¢ devices
coupled to said ctonnector receptacle.” 17. A nethod 1P transterring one or

nmore el ectri cal a sonpgeios attavbed)tcovasd port fomtrensideringceis! alsitmepl sigeals;onnect or
assenbly of claim 16v,. conﬁr' sierr}%: N rangferri ng one or .nore electrical
signals froma $6UFEE"&P gfjo_ch Lg A C\RP’??CH%’ g4 ZEC9ERE POBRAVES sai d one
or nore cogdtiElbiivg cHRAIBNLS cofhbisdik & WERE LdhnedibH Betwdini A eRdirdacONNect or
receptacle to said connector plug such that said receptacle's one or nore

conduct i ved%@r@ﬁt@rﬁnarwm@vwequ:%r surface of said first conductive

sl eeve are coup 0 i ' S.:00e: oF e ctive segnents of said
exterior surf acéJeVﬁ%F ltﬂsszg‘l Oglggéiﬁkgrte??}gg@neaé\lléeg;g{@sgll%g&?ggtgéenp %Scﬁ“g%s?elgﬁl@ or nore

conduct i vepsegltimnpts safd sifi-coseg oostactonad chidvidoset @eugectibe betkehedid o sai d
plug's one ar, go e con&luc,ti ve segnents of said interior surface of said
conduct i vetledfigafsvics and said pringry BPYEY ouEce A epuspipTald elgpageltsignalssegnent s

of said thjgud QPG HNE sl ?Iﬁ)t\ﬁ?g%ﬁ ?@ﬁﬁé@teﬁ% GaiR s ooy Soer IRI& O nductive

d .
segnents of sald center pin; stferring one or noré-electrical signals
i nduced i nsaseldctona devicabre  conducti ve segnents in said connector
receptacle to one or nore devices attached

7. The apparatus of claim 6, wherein said connector received in at least a second
position by said receiving port, disrupts said self-closing contacts and said closed
connection between said electrical device and said primary power source, and
causes said electrical signals to be delivered from said input port to said peripheral

instead of said electrical device.

8. The apparatus of claim 7, wherein in said connector received in at least a third
position by said receiver causes said electrical signals to be delivered both to said

electrical device and said peripheral.

9. The connector assembly of claim 1, wherein said one or more conductive
contacts for receiving are pre-tensioned to form at least a first closed circuit; and a
positioning of said configurable plug aligns at least one insulator to engage said
receptacle’s pre-tensioned conductive contacts for disrupting at least said first
closed circuit; and further the positioning of said plug also aligns one or more
selectively conductive contacts to engage said receptacle's pre-tensioned

conductive contacts for forming at least a second closed circuit.

10. The connector assembly of claim 9, wherein the positioning is a first plug
position for aligning said one or more selectively conductive contacts and

insulators of said configurable plug with said receptacle's one or more conductive

102



thereto. 18. A connector assenbly for transfer of electrical signals anong
one or nore selectable devices or peripherals, conprising: a conESCbg

pl ug having contacts attached to a plurality of conductors for ﬁnam3
at | east one of one or nore sel ectable devices or peripherals, the plug 105
1 6 DEC 2093 being configured to present at |east one of a plurality of
conductive contacts or insulators to at |east one contact of one or nore

sel f-cl osi pehiRRPRE AR ﬁ“éﬁgtaﬁﬁg a@ﬁa@&ﬁﬁﬁe%f $ g%gﬂg\%ggg?h{g?oﬁ&kﬁ%ﬁl havi ng

receiving contacts attached to a plurality o or accessing at
| east one @ffle@?t@norcon@m@vsedmptaalbl @nthelyiapé st kst oqnselnsqjater azhth atflémst r ecei vi ng

tact | udi d.at t tact of I f-cl
opposed coltiubriR REfuRt ViRl SR A PoRin can R or et g e ABHES s are i n

a cl osed p@sittdneferd®y b0y &0 fﬁoref ]%Jaﬁﬁéulﬁ" Q8@dcdl isigtistspb@F¥REBaia sSREBES ed devi ce
and a first sel ected peripheral; and further wherein a natlng of the plug

to the recebthadid pesitises said at | east one of said plug's insulators to
engage one of said receptacle's opposed contacts, thereby disrupting the

(11t CLospt] ohtellhia NS LHNGF cISTEhaah & BeohP35kiGRE0l aff 0 P! U0 S

contacts attaches to sal east one e Oppos rece Y€ cont act s,
t hereby f oconfrmraﬂfsemgﬁdligisomdi atier @uirdore Belevtbety aofdinone cﬁ)ﬁtaefst &d
peri pheral acce55|q%§@%grthe and either the selected device or the

first sel efFWatoFEM ceeptge e‘*T B O THIEOPdudive rpntpcisiios F@F‘i’ﬂ"fb’ wher ei n
t he sel ect E@Fﬁ&[yﬁ SaBe e TS a1 cond§kive Bﬁfg?éoﬁtaﬁ:ﬂa&ltﬁ LAk Sﬁ fvcal
e g o

signals is ermned by a configurin saild plug so t at t e pl acenent
of said atrecepiacle coriadsf argha least pne esulaetwiticall least ohacorsluctive contact;

wherein said second position causes a selecting of devices for transferring one or

more particular electrical signals specific to said selecting of the second position.

12. A connector assembly for transfer of electrical signals among one or more
selectable devices, said connector assembly comprising:

a configurable connector plug comprising a conductive pin having one or
more conductive segments that are selectively configured to be accessible to a
plurality of conductors for carrying one or more electrical signals, said plug
configuration determined by the available conductors accessible to at least one
selected device;

a connector receptacle for receiving at least one of one or more of said
connector plugs, comprising a conductive receiver having one or more conductive
segments for mating with said one or more selectively configured conductive
segments of said configurable plug;

wherein, upon mating of the configured connector plug and the receptacle,
said one or more electric signals are delivered from said plug’s one or more
selectively configured conductive segments to said connector receptacle’s one or

more conductive segments and therefrom to one or more selected devices.
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attach to the first receiving opposed contact al so juxtaposes the phacen%ﬁh
of said one of one or nore insulators so as to attach to the secdn D 3
recei ving opposed contact; wherein said second closed circuit transfers

el ectrical signals between said second peripheral accessible at the plug
and said first selected peripheral electrically accessible at said first
recei ving opposed contact. 20. The connector assenbly of claim 19, wherein

the sel ecting BROAGNEAY §88mBly oPeliRNS! btkrdifabid 6RN8f HoréleRetddhEal
signals is determ ned by a repositioning of the plug so that said plug's

cont act at sigeHesretsgleptiecly trenrierredeaning saf oppugrerecisnicechased emdnsai d pl ug' s
j uxt aposed_i nsul at or. atitaches to the first receiving opposed contact; 106
1 6 DEC ZCB@RE‘%ﬁg?%ggﬂ%hird closed circuit is fornmed that transfers

el ectrical signals between said second peripheral accessible at the plug

and the sel4cttd deveaer agkmbly of alaliy 12¢ cdesdibseidasnesad thoseelpdicalecei vi ng

opposed con%@ﬁt. 21, Th? c,nng&ﬁor assenbly of claim 18, wherein the
sel ecti ng 8oy Esticcelprdiugied biwd paloac priorg gonet 8enals-ectrical signals is
determ ned by a neans of controlling the direction of flow of said

el ectrical {$i QDAlefiod WISk &istor oM dnb Q4 tm&FR NI Qi & is@aﬁaa{nﬁjoﬂéa&ﬁedmcﬁﬂfhea or

assenbly, a fourth closed circuit is available through-said controlling
means to bypass usmgdheltamegor asgemblyed ebhirpyl 2sedrngpridingg’ s i nsul ator, so that

el ectrical sign@ls ar.e ca gplerq% hgazsferr%ngl aloqg%the gérst c] osed
circuit between™ SN GrFF PR OTIBPTE Sectpqal Septls fig ?a%e(!ee% PHECAOETES 1 r st
recei ving appase oadiciét tand 18ak bns efegi® dnél QY i hisredftRER Bifuddvesai d
second receiving opposed contact. 22. The connector assenbly of claim 18,

wher ei n safegmrRnisHf ssidinde ed peripheral accessible at the receptacle for
rcoessi bl e at AL SEL BLGIRIS Bid BB ol B PR itk O
one or more conductive segments of said plug are coupled to said one or more
conductive segments of said receptacle;
transferring one or more electrical signals induced in said one or more
conductive segments of said receptacle, as the result of said mating, to one or

more selected devices attached to said receptacle.

16. A connector assembly for transfer of electrical signals among one or more
devices, said connector assembly comprising:

a connector plug comprising a conductive center pin having one or more
conductive segments, said center pin surrounded by a conductive sleeve having an
interior surface and an exterior surface, at least one of said surfaces having one or
more conductive segments; and

a connector receptacle for receiving said connector plug comprising:

a first conductive sleeve having an interior surface comprising one
or more conductive segments for mating with said one or more conductive
segments of said exterior surface of said conductive sleeve of said
connector plug;

a second conductive sleeve having an exterior surface comprising

one or more conductive segments for mating with said one or more

104



signals is a battery-powered device; said signal transferring alo Fg t he
first closed circuit for delivering power; wherein the nmating of aDd CpZMB
and receptacle disrupts said electrical signals between said battery and
said device, so that the second closed circuit is available for delivering
power to said device fromsaid second sel ected peripheral, which is an
alternative source of power. 23. The connector assenbly of claim18,

wherein sai d seggudcse! &%@ﬁtswgaWﬁﬁ&lor shftIGeSid c@ﬁdi&ﬁé‘é@l%exf@éf
determ ni ng theﬁmgproprlate out put voltage to be delivered to said powered

device. 24. Ac egmgetonpkigndsidy for transferring electrlcal S|gnals anDng
one or nore select abltﬁarddew C connect or, asse LiSi

configurabl e connector 8(@1&u§§76eaﬁ%‘r\?ll}%m§ Hul nttffrtﬂrlsgf %qmqr}gsﬁbg? di naI | y-

al i gned sets of oeldk- ﬁioe@ld@ﬁdmﬁ@se@g:mm a6t SecaMinl GADAsEL QF Smatd ached to
selective 107 1 6 DEC 2003 contacts for transferring electrical signals of
a plurality of «wdselvepsregmentsef pai¢ senterqiy pE saidseangsiaript®sral s; a

conf | gurabl e copneeh ot LA YlRgeAn & NBUIALEHIRASE  Bheg BPRARI O

| ongi t udi nal es o0 i Ci ectrlc contacts are

posi ti onedccsmmm plug ahé said cbmﬁecmrrécaalptacw@aamsﬂnblo@ drecleagicalndgtaty , W th
conductors a tached to selective contacts for tr ferrlng el ectrical

si gnal s of ©%abp| ‘fﬁhaﬂeeiytoopngeqreaoaw cloife [depitet gouple plod g spidhesaRuecir keyi ng
the plug apdegiggeptacle so that inserting the configured plug into the
receptacl e causes only the upper and | ower exposed insulated surfaces of
the plug's shaft to spread said self-closing contacts; thereby causing a
first closkd éimetiod of drapefening wpseer, maredeleitseal pignaly among eser WA t r ansf er

of electri &&we% %ltl%e co%}l\é\ﬁgr as%mbly%?%la?rrnlei6Sceolrr?pcrgs?rgg device and

transferring one or more electrical signals from a source along conductive
wiring to at least one of said one or more conductive segments of said connector
plug;

mating said connector receptacle to said connector plug such that said
receptacle’s one or more conductive segments of the interior surface of said first
conductive sleeve are coupled to said plug’s one or more conductive segments of
said exterior surface of said conductive sleeve; said receptacle’s one or more
conductive segments of said second conductive sleeve are coupled to said plug’s
one or more conductive segments of said interior surface of said conductive
sleeve; and said receptacle’s one or more conductive segments of said third
conductive sleeve receive said pin’s one or more conductive segments of said
center pin;

transferring one or more electrical signals induced in said one or more
conductive segments in said connector receptacle to one or more devices attached

thereto.

18. A connector assembly for transfer of electrical signals among one or more
selectable devices or peripherals, comprising:
a connector plug having contacts attached to a plurality of conductors for

accessing at least one of one or more selectable devices or peripherals, the plug
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peri pheral attached to said receptacle. 25. The connector assenbly of claim
24, wherein a first axial rotation of the inserted plug forns at15e[§1EE %93
second closed circuit by aligning and electrically coupling each of Ssai
plug's contacts to respective self-closing contacts of said receptacle,

for transferring electrical signals between at | east one of said plurality
of selected peripherals attached to said plug wwth at |east one of said

plurality péingtehRgied t(ﬁﬁiﬂs&ﬁsat él%s%h@@f blealifl sLERIIB Eeonthts dhe

connector assenbly of claim 24, erein a second axial rotation of the

i nserted pingglatosy tesatdeast oag contaethifranecdrogens selfradasing egpoaed geridugtiend

el ectrical L(y ta (Eé)upl ing each of said plug's contacts previously coupled by
the first rolati’on now to the obverse self-cl osi ng contacts of said

recept acl e, forato@rsioerédepick! leetng eadivingicghabs dethvdad aalutatigssf one of
said plurality of gel ected peripherals attached to said plug with at | east
one of sai ﬁP“fS‘f%&tPé? qryacsessing atdeagt 9Bs jofhecaps mare selssidbleodedses andecept acl e.

27. The copielOls, 3RS Bl borfth@l McAhind 056 St NeRPbfe :cp@uétaéfe&é&af t's one

or nore conductive contacts are alignedto rotationa engage Said

r ecept acl einsresel fFclosihgepprged cortdactive, contact | east a first position, to form
at |l east a second cl osed ci rguit' 108 16 DEC 2003 ang sai.d shrg)ft' S

i nsul at ed sur f at/BFR 8 gPPOsHE FoRdpclivs sentasinieyn alesge pasiiion 1o 08B acl e’ s

sel f-cl osi fgt cRBEREHSGuI PetPed 828kecRd TREREUnBASHirst %ecté@p&g&m;t adgeast said
first circuit open. 28. The connector assenbly of claim 27, wherein said

i nsul at ed Eﬁ&tﬁt 's one or nore conductive contacts transfer one or nore
oL eet ical, 1SS ATPRR TR AR SRR e o0 FBORIER 41
The connecsaid pRigsandulstosfto chgdgdd odd of whidrretaptidy dpfos@XéottadiQtiairétgn of the
disrupting the first closed circuit; and further
wherein said at least one of said plug's contacts attaches to said at least one
of the opposed receptacle contacts, thereby forming a second closed circuit
between a second selected peripheral accessible at the plug and either the selected

device or the first selected peripheral.

19. The connector assembly of claim 18, wherein the selecting among devices or
peripherals that transfer electrical signals is determined by a configuring of said
plug so that the placement of said at least one of one or more electrical contacts to
attach to the first receiving opposed contact also juxtaposes the placement of said
one of one or more insulators so as to attach to the second receiving opposed
contact;

wherein said second closed circuit transfers electrical signals between said
second peripheral accessible at the plug and said first selected peripheral

electrically accessible at said first receiving opposed contact.

20. The connector assembly of claim 19, wherein the selecting among devices or
peripherals that transfer electrical signals is determined by a repositioning of the
plug so that said plug's contact attaches to the second receiving opposed contact,

and said plug's juxtaposed insulator attaches to the first receiving opposed contact;
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inserted plug sinultaneously forns second and third closed circuits by
aligning and electrically coupling each of said plug's contacts @ DﬁcQNB
respective self-closing contacts of said receptacle, for sinmultaneou
transferring electrical signals along said fourth closed circuit betmeen
at | east one of said plurality of selected peripherals attached to said
plug with at | east one of said plurality of selected peripherals attached

to said recept agheirBdhidrdded &&ﬁltqk%@nﬁédmﬁt NS NecthEANSERAL | NI
electrical signals along said fifth closed circuit between at Teast one

ot her of shéteepn gnidl $epynct>pels§le@ait@deq§éﬂ¢ phéreapbigattdaivestlecteds dedepl ug wi t h
at | east o&e .0f..sai d H)l of, sel.ected devi ces attached to said

recept acl e. %‘tﬁcaulyheccgsgnnec Sal&%g‘%%%f:‘i}wggogp%ﬁe Cﬁﬂta‘:'\/merel n a second axi al

rotation of the inserted plug sinmultaneously forns fourth and fifth cl osed

circuits byl. aTh@mmgctaﬂdssemlbgmbﬁ‘ dlgial 1§, wienghithgstating atnodgiddviebsigr s
contacts to r q?ctl ve self closing contacts  of said recept acle, for
si mul t aneoB&l nthet Eanster glectacal signals l%ﬂﬁﬁa}lgedabm@ie@aﬁ af cengalling ¢l osed

circuit be rality of selected peripherals
{theehe cﬁ"drn éﬁﬁﬁg ﬁ&?d at?ctﬁ@élcé O%alé

attached to said plug wt | east e of said plurality of selected
peripherals atwherti mﬂma&mhmmﬂ:&mgaaaﬁcbmaasnl:lcdnnettberass‘emblja,lmﬁourth

si mul t aneo transferr.i c cal naI s al said fifth closed
ol roui 1 ot b e eGpgt i PO Fredndo PWhes el et

peri pher al @a@&dwmﬁiptu%saﬁaﬂiawﬂ e thk Elct@lall Samls e@@@aﬁhle&ﬁ‘tfﬁnsﬂ%}rﬂ{ lity of
sel ected devices att ed to said receptacle. 109 DEC 2003 3 The

connect or agBg sl firstgrlosst giravip hetwirpme padd lﬁrstéﬂldCfﬁd psmﬂ@ral@metsmbbmh@@t s one or
nore el ect oOWer _so at.t ach to said
recept acl eﬁrsggécegﬁeg cpc})nnec?onr%%s?g@%lfi%e of fe d691 e?‘icess\’kﬁ E: S‘?‘lld SEFY edglecond

circuit cornnéeing oppased conacr nore el ectri cal devices to at |east a second
power source attached to said connector plug. 33. The connector assenbly
of claim 2272. %grcgizgec%&l 'c%sgnlﬂglgftofccllagu%u&é wﬁergmesglda %93’( Ségliegted peripheral
accessible at the receptacle for transferring electrical signals is a battery;
the selected device accessible at the receptacle for transferring electrical
signals is a battery-powered device;
said signal transferring along the first closed circuit for delivering power;
wherein the mating of said plug and receptacle disrupts said electrical
signals between said battery and satd device, so that the second closed circuit is

available for delivering power to said device from said second selected peripheral,

which is an alternative source of power.

23. The connector assembly of claim 18, wherein said second selected peripheral
includes a processor for determining the appropriate output voltage to be delivered

to said powered device.

24. A connector assembly for transferring electrical signals among one or more
selectable devices, said connector assembly comprising:
a configurable connector receptacle having a multiplicity of longitudinally-

aligned sets of self-closing opposed contacts, with conductors attached to selective
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second circuit is closed when said insulated shaft's one or nore contacts
are engaged with said conductive contacts in at least a first pdsGtDBp.2003
34. An apparatus for redirecting a transfer of electrical signals at an

el ectrical device, conprising: a first source of electrical signals having
conductors electrically coupled to contacts accessible to a port at said
el ectrical device; a receptacle attached to said conductors for providing

access t0 goffGPMst Rt Uecti@f kidnaR! oS PRahdy SOEMINYISEIET €l 0sing
contacts along at |east oné of said conductors 1yor est abli shing a cl osed

connect i ondpacasaad penpheraleist source and the electrical device; further

i ncluding a devgl%emfiorr Gant rolli n}gl tﬂg di recti 0@ glf ek{ecltri cal flow
strapped across the g%%%&&?f‘%?%ort VB HRVIg) 1L BsEES gSh@ nt' 8% gp]i"(%f’rmgprovi di ng
access to RingRtdihglaides bfRaich a MunBttiedoOabyritd @Bhtaak drd pdsifons@bd &£; and a

plug for attaching said second source of electrical signals to the

recept acl eto Berprigizaptahiustenpsitiopnte ere gaether Wwidh condisirs atteghesoint act s
having op w CEA apdl : . ible to the
sel f - cl osi %%%1?gn°%§%§ {s% 121)# %faﬁle r eﬂéggtélé%ltcgl?m Je% 2“?%‘3? wgﬁ%?uoeg}?%i}%falbréeast one

i nsert abl eperiphicentd; angpens the receptacle's self-closing contacts, so the
plug contact's insulated surface couples tg the self- closi ngh contact al ong

the conductor df PEERERL kg bemlygindrsoentacle op thah fisgiting the pentigursdst sour ce

from the cgm%aﬁﬁos ﬂ?é‘?&,%g{aglleecatt_@essﬁhﬂ/ BRY L éﬂaelcﬁlze%%%;ogéi iflamh&e: and

further 11 6 DEC 2093 wherein sai'd plug contact's conductive surface
coupl es t osurfagesef the plugisishaft tacspmeadcshidadetfrdositpecantantiict or directed to the

el ectrical devige,.engagin aj d,. second . source to the coptacts accessible
to said port at &ﬁ?gyeﬁ%%?g i%c%S{ 8]@\??{81,”““ fo become Open, and disripting &t
least one transfer of electrical signals between at least one selected device and

peripheral attached to said receptacle.

25. The connector assembly of claim 24, wherein a first axial rotation of the
inserted plug forms at least a second closed circuit by aligning and electrically
coupling each of said plug's contacts to respective self-closing contacts of said
receptacle, for transferring electrical signals between at least one of said plurality
of selected peripherals attached to said plug with at least one of said plurality of

selected devices attached to said receptacle.

26. The connector assembly of claim 24, wherein a second axial rotation of the
inserted plug forms at least a third closed circuit by aligning and electrically
coupling each of said plug's contacts previously coupled by the first rotation now
to the obverse self-closing contacts of said receptacle, for transferring electrical
signals between at least one of said plurality of selected peripherals attached to
said plug with at least one of said plurality of selected peripherals attached to said

receptacle.

27. The connector assembly of claim 24, wherein said insulated shaft's one or
more conductive contacts are aligned to rotationally engage said receptacle's self-

closing contacts, in at least a first position, to form at least a second closed circuit;
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thereby redirecting a transfer of electrical signals between said sﬁecond
source and the electrical device, instead of said first source, V\ﬂi 4 32003
device for controlling the direction of electrical flow provides said
second source and the electrical device access to electrical signals from
said first source. 35. The apparatus of claim 34, wherein said receptacle
isinstalled in a battery housing. 36. The apparatus of claim 34, wherein
sal d 1ecepbac! fid shust akhigdal QuleAChESAIALE 10AtaRAhUFbbBL OGR! CO
device, replacing a power-input jack. 37. The apparatus’o ai m 34,

wher ei n sareplaele’s selégloskigypeatastsfiont teastrisfeeondipesitiem & beppart Iehisgsaidil . 38. A
connect or %§S§%ﬂi&lﬁyofeor transfer of electrical signals anong a plurality of
sel ect abl e sour ces PHevi ces, or peri pheral s, said connector assenbly
conprising: a selectively positionable connector plug conprising a

conduct i ve2Qi Mhehavhago0msenblyn®f €aimeReC wheiny s nakitdtéd shaaecbhops and one
or nore selectively insulated sections; and a connector receptacle for
recei vi ng XY cpBictive rropiastsc BaweEt o B uroreselperical gl amengomist i si ng one
O s COBEHILNEGRIAGAG L LRER Wit 8 Mo ROR s Jele JRES SRR T Vel Y
conductive or selective ISl Bt ed sections of Said posi t1onant e

conduct i veimpitileasivnBrse positien.| east one sel ect abl e position of the
posi ti onabl e connector plug aligns said one or nore selectively conductive

sections | east .one of, sai sel.ectivel.y ipsul ated sectigns of said
pin with :%?dalﬁ]&%oﬁ‘flg\%?rea?e’&h B Clﬁﬁ?pﬁ Wﬁ%%pai f’/lli.frt @?SWfé‘E?P%O‘?B thee) ect i vel y
engagi Ng ainstrealsplu@Remeltaneadidly FOHMBUSCICHNE and B5itd SdSedkitdhiRiby AfSinPNe
conductive contact, and at | east one of said insulated sec¢tions With at

| east one ¥¥haigericylly covrlagt cach i saisl phwglss¢antacthte tespentiverselficlasing 111 16
DEC 2003

contacts of said receptacle, for simultaneously transferring electrical signals along
said fourth closed circuit between at least one of said plurality of selected
peripherals attached to said plug with at least one of said plurality of selected
peripherals attached to said receptacle, and further for also simultaneously
transferring electrical signals along said fifth closed circuit between at least one
other of said plurality of selected peripherals attached to said plug with at least one

of said plurality of selected devices attached to said receptacle.

30. The connector assembly of claim 24, wherein a second axial rotation of the
inserted plug simultaneously forms fourth and fifth closed circuits by aligning and
clectrically coupling each of said plug's contacts to respective self-closing contacts
of said receptacle, for simultaneously transferring electrical signals along said
fourth closed circuit between at least one of said plurality of selected peripherals
attached to said plug with at Jeast one of said plurality of selected peripherals
attached to said receptécle, and further for also simultaneously transferring
electrical signals along said fifth closed circuit between at least one other of said
plurality of selected peripherals attached to said plug with at least one of said

plurality of selected devices attached to said receptacle.
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or nore electrical signals between at |east one of said plurality of

sel ectabl e device, sources, or peripherals thereof attached to shigdDF( 2003
sel ectively positionable connector plug and at |east one of said plurality
of sel ectabl e devices, sources, or peripherals attached to said connector
receptacle. 39. The connector assenbly of claim 38, wherein said one or
nore conductive contacts are pre-tensioned to format least a first closed
circuit; apg 8¢ €onnRedt hdseMbRGRIain® 4 whRRGH Ll ¥itst RirBuitb RS 3@t §r one or
nmore selectively insulated sections to engage said receptacfe's

pr e-t ensi oAwik deeidodidevisesamnt atdeast 4 Hrst powversoptdentfacited te said reapctii r st

closed circuit; said positioning of said pin also aligns one or nore

sel ectively,c I .RAS engage, sai d receptacl.e' re- tensioned
conduct i veyzc'oﬁ[?lggct% éh%'{cocr’ls%%% Hgoél? alf%ggt Wla"ers?glcﬁaﬁ% S &5@&&%&#@%‘?@3 40. The
connect or gdd @by nofre eleairivaBevitd’as at feagt 5 eddal ipbgeploured hthedsi tion of
sai d positiqnable conpector plug aligns said one or nore sel ectively
conduct i veSd genegi9s Pl at | east one of said selectively insul ated
sections of said pin with said receptacle' s one or nore conductive
contacts fo1 Bl &hhbU6l %sEAIHYFRGIADT! SRS 8 cit@hdds gﬁélfﬂéiﬁiggaycﬁ sections
with at | east one conductive contact, and at [ east one o sal d I nsul ated
secti ons whkachnétcircaiags cbosed cutmustid viesubded abafi's whereebmoteheomadteatd ng  of
said first_posifti cause device selected.from.anong a plurality of

sel ect abl e° %5‘\# ggg,sa@é:ﬁwi‘bcngmbt%&? Bhaéﬁ%ﬁsga fiptpesititer one or nore
particul ar electrical signals along said second closed circuit. 41. The
connect or s erbhppagdtus Fai ridestinghetighdlerdo B @eQfitilNGedlis & SLeRBEicROSI tion

of said pogitionable,connector plug aligns said one or nore selectively
conduct i veU*eEe FPBAISIBRd at | east one of said selectively insulated

sections of saidgRi & I r t ' r jve
contacts for se elct ?(\)/ﬂg?yglce%g%tgfzﬁgs%tﬁgllgggg %ﬁg&&% elsegﬁ{(fglégﬁé}&’gﬁ@e sections
with at | eastactnecesibleintd pet atonidadéctriaabdedte;| east one of said insul ated

sections with at | east. one canductjve contact; wherein the selecting of
sai d second pos? [§eoRtacls idached 195 ‘éfméié?t@@téa W?Vd‘glﬂéﬁﬁ??ﬁséoﬁlsﬁ?%di ty of

source of clectrical signals, comprising self-closing contacts along at least one of
said conductors for establishing a closed connection between the first source and
the electrical device; further including

a device for controlling the direction of electrical flow strapped across the
conductors to the self-closing contacts for providing access to electrical sighals
directed only from said first source; and

a plug for attaching said second source of electrical signals to the
receptacle, comprising at least one of one or more insertable contacts having
opposing conductive and insulated surfaces, each accessible to the self-closing
contacts at the receptacle;

wherein the plug’s at least one insertable contact opens the receptacle's
self-closing contacts, so the plug contact's insulated surface couples to the self-
closing contact along the conductor directed to the first source, disengaging said

first source from the contacts accessible to said port at the electrical device; and
further
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sel ect abl e devi ces, sources or peripherals to transfer one or nore
particular 112 1 6 DEC 2003 electrical signals to said sel ected dfgiﬁg 2003
accessi bl e along said second closed circuit. 42. The second positlFo gf
claim4l, wherein said selected device is an electrical device and said
sel ected source is a power source. 43. The connector assenbly of claim 38,
wherein said at |east one of said plurality of selectable devices, sources

or peripherals a«h&@ﬁh@ﬂdgﬁﬁs@n@a&g)e&%w{}e Blrtitte Buplls (LRl dlinglev! ce and

said at | east one of sai urality of selectable devices, sources or
per i pher al sordtatakimgdhe corslaciyr doested toothe electrisabddvice, sngaghmt sast secodlt. The

second cl osed circuit of claim4 erein,sald selected device is a power
St il &esBiolte sl B bp§ ity

source and sard se &%onnect or assenbly of

cl ai m 38, wher eiherebgi @dizéctingas traaser OF edathiibablsithalsl botwesl ssigt! @eb@b! e
devi ces, sources or peripherals attached to said connector(g%ug is a

battery chétwes andhibeslgctneat devdess instasd affsaigafinat gsiugeeamibily saifl dewicedombl e
devices, s I id connector re tacle is a
bat tory, abtiifine, Be BRABRTIUGR BNZ P o 3uM FDRFROQe BTt ca
device is eecliattleleyiceanctsstl decgt cigabls gropostid €irst Soedat t ery nonitor. 47.
The connector assenbly of claim 38, wherein one or nore of said plurality

of selectabl e, devices, sour.ce or peripherals includes: one of said
plurality " Jbp abpdaty <l o i‘bi‘ﬁ]@er “b%{)‘{]’é’tc%tﬁﬂ%sréﬁt Féd pikalfendevi ce; a
first sourﬁ@mgg%ng a battery; and a second source being a power source
other than the battery of said first source. 48. The apparatus of claim 38,

wherein one or nore of said plurality of selectable _ _
36. The apparatus of claim 34, wherein said receptacle is installed in an accessible

area of said electrical device, replacing a power-input jack.

37. The apparatus of claim 34, wherein said electrical signals for transfer are

analog or digital.

38. A connector assembly for transfer of electrical signals among a plurality of
selectable sources, devices, or peripherals, said connector assembly comprising:

a selectively positionable connector plug comprising a conductive pin
having one or more selectively conductive sections and one or more selectively
insulated sections; and

a connector receptacle for receiving said positionable connector plug, said
receptacle comprising one or more conductive contacts for receiving said one or
more selectively conductive or selectively insulated sections of said positionable
conductive pin;

wherein at least one selectable position of the positionable connector plug
aligns said one or more selectively conductive sections and at least one of said
selectively insulated sections of said pin with said receptacle’'s one or more
conductive contacts for selectively engaging at least one of said conductive
sections with at least one conductive contact, and at least one of said insulated

sections with at least one conductive contact, thereby causing the transfer of one
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devi ces, sources, or peripherals includes: 113 1 6 DEC 2003 one of said
plurality of selectable devices, sources, or peripherals being a 1%F%hﬁ{¥mm
having an interface port accessible to an electrical device for
transferring electrical signals, the battery being attached to said
connector receptacle; the electrical device accessing said connector
receptacle at the battery interface port; and a power source capable of

transferri B9 nQr&Cldckidl sﬁgngl%all.)eﬁweéﬂ"‘ﬁt RPQYE LS fors%ﬁi Rﬂdﬂg % AGhpg. to said
posi ti onabl e connector plug; wherein mating said SItI nabl e connect or

plug to safleviewmrmuresror pampbptabc Heraif setadgaget md:eslscti\mly positisfizble i ng
el ectri cal s als bet devi ce, and the

h t |
mating al s6 engaggélgaa@geeagéﬁaﬂS ?net?at E{#@lﬁ%o{' fﬁ%"(g?bﬁﬁgéé‘hg%r SHEFSS: Bet ween t he

power sour g&iphieehld ftrchéELishidCRneeM regeptft. The connector assenbly of claim
38, wherein the electrical signals belng transferred are either anal og or

digital. 50, The connector assenbly of claim49, wherein one or nore of
sai d el ect 19-cdhe conpgeirsassarebly é‘(}s"’tlmv%ff Wlﬂqfﬁﬁssﬁ@r@%o%mfﬂgc@@mﬂ%e or nore

sel ect ed dgd“t&‘?@are aeyﬁ@gam@rtopﬁﬂnpa?ﬁ@as% aéjgﬁﬁgiﬁgefﬁrlﬁcQE TRy 6.0 said

anal og or digital signals as control sign & 'Cornéct of assenbly
of cl ai m 5pgsitiamnge pfi s&dladndmmV@rpmnahgnset:ﬁd:toné @almorsisgieativel @ igsuangdist ed
based on one,.or re of sai.d analo t al control signals.

| s as
52. An appiFHPRs P ofngassnid  regept %%tPrf’ég‘IPS‘%eﬂn ‘%@a frh Fo8RESorOTor €

sel ect abl edisAR¥hg aFleat QAR clBledP RN Sli@bositisahs oRRAA" QRERY i sing: a
connect or rlélglgpt%clgafor trangfeerrl ng sal1 lpe?lelctrlgt(:)al p(g%g%" g&:)ne or

nmore devi eiss or gperecalectivelypeandpbléveabertions dotangage (swdarmqgacﬂas dreel ect abl e

devi ces, tensioned conductive contacts for forming at least a second closed circuit.

40. The connector assembly of claim 39, wherein a selecting of a first position of
said positionable connector plug aligns said one or more selectively conductive
sections and at least one of said selectively insulated sections of said pin with said
receptacle’s one or more conductive contacts for selectively engaging at least one
of said conductive sections with at least one conductive contact, and at least one of
said insulated sections with at least one conductive contact; whereby the selecting
of said first position causes a device selected from among a plurality of selectable
devices, sources or peripherals to transfer one or more particular electrical signals

along said second closed circuit.

41. The connector assembly of claim 40, wherein a selecting of a second position
of said positionable connector plug aligns said one or more selectively conductive
sections and at least one of said selectively insulated sections of said pin with said
receptacle's one or more conductive contacts for selectively engaging at least one
of said conductive sections with at least one conductive contact, and at least one of
said insulated sections with at least one conductive contact; wherein the selecting
of said second position causes a source selected from among a plurality of

selectable devices, sources or peripherals to transfer one or more particular
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sources, or peripherals; said receptacle including two normally-closed
spring-l oaded beans termnating at selectable first and second 05|ngb
contacts, so that a conductor of the first opposing contact acceﬁ eBEQt[m3
| east a first of the one or nore selected 114 16 DEc 2003 devi ces, sources,

or peripherals, while a conductor of the second opposing contact 1is
capabl e of accessing a second of the one or nore selectable devices,

sour ces, OFlcctPiRhll BRAIR!15; safdisdlcbBs CRIRE! é‘ccEééle%'ioﬂg?Eathk%éorgi foR@f ate third

contact having a conductor accessible to both the™irst and second
devi ces, selligwes, or peripherals; a configurable connector plug for
electrically interconnecting at least a third device, source,

peripheral 4se i | ectabl e . sourc

er i pher al 2188 40t EOMBTRE Culit it RRGEE AR st gfde&aﬁﬂa%fwgl segnent
both segnéatice hrisagl stecpdsblucenedlp@sertsousel ectively attach the insul ator
segnent to either the first self-opposing contact of the receptacle in a
first sele confi ratl on, tq the second sel f-opposi ng contact of
the r eceptéi gh‘f fpngedt Qfﬁ?}nb]é’é’lfét"f@égc‘é’li?ﬁelj{ﬁ%ﬁ jtdppst ene ofespidplpalited

confi gurat bpﬁiécl&ﬁﬂ@@yvl@éss%lﬁé£%r eﬁ éréﬂs(éﬁ ehg 3£1H%ofnlléc§(;r ph%% d&ﬁft' ve t he

segment at the plug to the renmai non-se ecte osin
r ecept acl e¢leddird donds gm,df amkieatpleasg dnmr oheaid haluiatity af se];aauablhedamm,nd

conductlve(nld%nent qg $0 §?§;t| ned as to elictrlcall couple to the
separate thTa coRt ferd pigch (ORRPLOT LERPRLSIS AR conduct ors of the
first and second conductive segnents of the plug for attaching at | east
the third 4evikeseconliclosedwirchR bif Plagh all , wherein said selected device is a power

source and said selected source is a battery.

45. The connector assembly of claim 38, wherein said at least one of said plurality
of selectable devices, sources or peripherals attached to said connector plug is a
battery charger and said at least one of said plurality of selectable devices, sources

or peripherals attached to said connector receptacle is a battery.

46. The connector assembly of claim 38, wherein said selected device is a battery

and said selectable source is a battery monitor.

47. The connector assembly of claim 38, wherein one or more of said plurality of
selectable devices, sources, or peripherals includes:

one of said plurality of selected devices being a battery-powered electrical
device;

a first source being a battery; and

a second source being a power source other than the battery of said first

source.

48. The apparatus of claim 38, wherein one or more of said plurality of selectable

devices, sources, or peripherals includes:
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wherein said first configuration of the plug is followed by said second
configuration, so that electrical signals are transferred anong tHerDE&ﬂwﬂ3
second, and third sel ected devices, sources, or peripherals. 53. The
apparatus of claim52, wherein at | east one of said first or second
selected configurations of said connector plug causes said electrical
signals to be selectively transferred between either at |east one of the

said first or S6ﬁ@8ﬂsai§%l&&lﬁt?d)f@@l\él:tﬁﬁl%’de%%ﬁ,%&ce?,rorﬁféﬁbﬂé}glrs%eﬁlga%t ached at
third ce, p

said receptacle and said sel ected device, sou or peripheral

attached abattuy dapinggn intesag6p@EGCZeBle3a anfhectrgb device forafansfeaiimg 52, whi ch

further in Vi;,C or .controlli the flow of electrical signals
st rapped agfr?’ gtglggls%@%?sé E}}e?oﬁfétg ]iyobéeépegtflt%gé?‘rgt,g Sg lfé’flﬂ%f?(gﬁwp%éf?’ out war d
el ectrical flowHer elsetsealdddvides heddQNhE 8aidS@IHEGor YécepRElePhtethdl baderyai d

receptacle; wherein sajd first selected configuration of said connector
pl ug cause¥t&icg PEEcHHY sel ected device, source, or peripheral to be

accessible for 0 i . S . en.said first and
second sel ected 3@@?%%%?“2%@3@2g&%%ﬁﬁ%ggl5%%&% é?ﬁ%ﬁg’m?ﬁ%?ﬁ%§m¥?%ﬂsfers
bet ween sabeing attathed ndsaidpositidabieceanccs@yiees, or peripherals and said

second and third, se| ected devi.ces,, ‘2%% ces, or peripherals. 55. The

configuration oM hEER rﬂ“_gﬁl,g Wi Ef’ﬂtl ¢ fPPEe PEt 4o el wanediur ce, or
peri pher al rdegptadle @lsehtdges ceslemt %ﬁsfé@i‘ng gf&%ﬁ Si%ﬁ%l?ﬁé@%elg B 15 ource, or

peripheral is a battery nonitor and sard third Sel ect evi ce, ‘source, or
peri pher al 2tk the elgetricalr gevitraragdr the S6atiriphelse emagps ratess nfoo ftrankfeinngs 4,

wherei n saj ond | ect ed, devi ce, sour r..peripheral is an

el ectri cal tl’lgcetgl&gleﬁ %eoseg‘?’%fnf ?nggrespglg{a%&ﬁ'le&iqﬁn&%?dg‘ggﬁCe, or peripheral
is a battery. 57. The configuration of claimb54, wherein said second

sel ect ed 04X dthe cnmeder agembly of claim 38, wherein the electrical signals being

transferred are either analog or digital.

50. The connector assembly of claim 49, wherein one or more of said electrical
signals are selectively transferred among said one or more selected devices,
sources, or peripherals based on one or more of said analog or digital signals as

control signals.

51. The connector assembly of claim 50, wherein said one or more electrical
signals are adjusted based on one or more of said analog or digital signals as

control signals,

52. An apparatus for transfer of electrical signals among one or more selectable
devices, sources, or peripherals, said apparatus comprising:

a connector receptacle for transferring said electrical signals of one or more
devices, sources, or peripherals selected from among said selectable devices,
sources, or peripherals;

said receptacle including two normally-closed spring-loaded beams
terminating at selectable first and second opposing contacts, so that a conductor of

the first opposing contact accesses at least a first of the one or more selected

114



peripheral is a nobile conputing device and said third sel ected device,
source, or peripheral is a power source. 58. The first configuration of
claim54, wherein said one or nore selectable devices, sources, otb DEC 2003
peri pheral s include: one of said selected devices, sources, or peripherals
being a battery; a second sel ected device, source, or peripheral being a
battery-powered electrical device; and a third sel ected device, source, or

peri pher al d88EdgsRrRRVEY pSRHEGR, Fhl1€h cohd@orldTehd@lchid ép;%ﬁgrkﬁn{a@c{ st

sel ected device, source, or peripheral. 116 16 DEC 200 e apparat us
of cl ai m 5B, cappide of acaepnged eeconil of thesingrpansore seedablhdeviaemkogess or di gi t al .
60. A conn e gsenbly for transfer of electrical signals anong one or
nore sel e??e\pg1 devi ces, said connector assenbly conprising: a configurable

connector plug sadpsceptadlg fartia? adledds \esepirate iRt BEntBRaPIng ABmBu&enduct i ve
segnents that are selectively configured for transferring electrical

signal s; tPeecpitlg i both s fisbinst sesonsidexires.rsourcas.or renphiesdls; so positi oned

along the leng i s t conductive
segnents in an 52???%%& r?egﬁfe pdtoﬁgﬁ%iglgggi? P%g c@%ahgai?l%%ﬁg?‘g{rngaﬁge%s rduct i ve
segnent s f thirdaddvaeehisogree,cor 1seiphetal veleed fiwnt amohg @aidarieably déeaspt acl e;

t he connect or recg{)t.agl e1 for receiving said connector plug conprising
contacts f UM S FHTPEFHSat t aching to said one or nore selectively

Wher e tpon ot e R S ey o Bt e e o
r ecept acl esegments baing op positioned asttp iselesfivginlattachr ¢het mankefoersegohetetoneen sai d
CONNECLOr ither the first self-opposing contact of the receptacle in a first selected
configuration, or to the second self-opposing contact of the receptacle in a second
selected configuration;

either selected configuration thereby also electrically coupling the first
conductive segment at the plug to the remaining non-selected opposing contact of
the receptacle;

said configurable plug further having a separate second conductive
segment being so positioned as to electrically couple to the separate third contact
of the receptacle, and

respective conductors of the first and second conductive segments of the
plug for attaching at least the third device, source or peripheral,

wherein said first configuration of the plug is followed by said second
configuration, so that electrical signals are transferred among the first, second, and

third selected devices, sources, or peripherals.

53. The apparatus of claim 52, wherein at least one of said first or second selected
configurations of said connector plug causes said electrical signals to be
selectively transferred between either at least one of the said first or second
selected devices, sources, or peripherals attached at said receptacle and said third

selected device, source, or peripheral attached at said plug.
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plug's one or nore selectively configured conductive segnents and ,B%l ﬂE 2003
connector receptacle's mating contacts and, therefrom transferre C

sel ectively anong each of the one or nore selected devices that are

el ectrically accessible to the plug and receptacle. 61. The connector
assenbly of claim®60, wherein the connector assenbly is reconfigured for
sel ecting a device from anong i nterconnected devices to be inaccessible

for transfedr TAGagdLats bEAhinS 5YNAiSh AWIRF Bldhides iddvicO RREGhAbIIRLYRE Pr esent s
said insulator segnent for attaching to a receptacle contact that

previ ous| yflawt efctleciriead signaly' strappddacogrs seidngpringrldadetdibeems seysimgtonls o t hat
the receptacl tact .b nmes. el ectrically inactive, therehy capsing

el ectrical g‘gi"g‘%garofg eo?&%cfa?ﬁfe)oéws?r ogh&5f rfgﬁf gf%ﬁeg PHEoRE pS?&fﬁSﬁaeat said

i nt er connegicegtaclevi ces to be inaccessible. 117 16 DEC 2003 62. An appar at us
for redirecting a transfer of electrical signals at an electrical device,

conprising: a first _source of electrical signals having conductors coupled
to contact E’herﬁﬁ’c*"@é‘iﬁﬁ geleqtedicqudinragion of gaid capnactos plugrappessaidseparkpt acl e

attached t Q§tdddGRARIUBERESof gén'sl{ehl%%y 'é:?i IO REERES férotraﬂ]sfe?§ gp g{ecﬁ'ﬁﬁf ce of

el ectrical signals, conprisin osing contacts along at Teast one of
sai d condugigoss bétmeer sdid filrit ehd nepoad stlosted| dedomseaiviran, dgienpheralshand i r st

source and he, el ectrical devjce: and. onfigurable plug, for attaching
t he secondf”é'%’ﬁ’f I:r@nsg T8 é’&e_iepis %d ﬁ’?? Gﬁ%ﬂ?@q geVIQ%eS%@ép?gﬁqr&hw sing at
| east one wld@é@@n@anmmsbré@@ﬂfdaﬁk@s_,m&@%ﬁ%&@nbﬂa& opposi ng conductive
and insul ated surfaces, each accessible to the self-closing contacts at

the receptacle; wherein a first configuration of the inserted plug causes
t he sel f - ctvs il“h@ configuration of claim 54, wherein said first selected device, source, or

peripheral is an electrical device; said second selected device, source, or peripheral
18 a battery monitor and said third selected device, source, or peripheral is a

battery charger.

56. The configuration of claim 54, wherein said second selected device, source, or
peripheral is an electrical device and said first selectable device, source, or

peripheral is a battery.

57. The configuration of claim 54, wherein said second selected device, source, or
peripheral 1s 2 mobile computing device and said third selected device, source, or

peripheral is a power source.

58. The first configuration of claim 54, wherein said one or more selectable
devices, sources, or peripherals include:

one of said selected devices, sources, or peripherals being a battery;

a second selected device, source, or peripheral being a battery-powered
electrical device; and

a third selected device, source, or peripheral being a power source other

than the battery of the first selected device, source, or peripheral.
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contacts at the receptacle to be separated so that the plug contact's
insul ated surface couples to the self closing contact directed to 3?$Eﬁ¢mm3
first source, thereby disengaging said first source fromthe cont;
accessible to said port at the electrical device; and further wherein said
pl ug contact's conductive surface couples to the self-closing contact
directed to the electrical device, thereby engaging said second source to

the contacss %éﬁﬁﬁdrgkhﬁfof@lalﬁﬁisd, %élfeirﬁmetekel%nﬁ!gﬁﬁgﬁél%}e At &%m%@?feby

redirecting a transfer of electrical signals between said second source
and the el 8ig®l.cal device, instead of said first source. 63. The apparatus
of claim®62, wherein the first source is a battery and the second source

IS a powergso t ical signals.for transfer between said

battery a?l(?i g%lgg ee?{ez)(litarIél él”‘e%ﬁﬂr g(glf/{r%n(e\s%arrozfl %?cs %%5%18 VR S MU pBRET source

i s attacheskléaded daviicts)ab@inacdter asaditbllyReinpasingai d el ectrical signals

transfer between Satlé] powe source and said electrical device. 64. The
ra

.

appar at us of cl & SPRHICHLOR PRI STEPTEE 7 GonRditctivg PBY hayingioneomnf i gur abl e
| ug cause =l Qs e t (g 118 16

pl ug okd1%oRhdive! Qi ABAGES ps%feci?@el; PRIFRLRY 35 hakedl

DEC 2003 plug's 1 nsul ate rface couples tot sl ng cort act
di rect ed tdetthealsigmelsti cal device, disengaging said second source fromthe

contacts accessjible t aid port. at .the electrical device; and further
wherei n sai d pI{}Jlﬁip‘iug;Mﬁﬁf?@@“?ﬂgfa&c‘gﬂﬁ?fﬂb?%‘% sp pesitiandd ¥pBgiliey cont act
directed tRnkfacof &feiﬁinsﬁufocﬁpptﬁg%gbﬁg 098I i HEGRNGu IR LEmbsSiAl £ first

source; thereby redirecting a transfer of electrical signals between said
second souligmgntthehexrosesshotls therinmilatprandecondudtive seginetlte Gratteciinglevi ce.  65.

The appar a . | al wherein the.first source is a battery and the
second so%#%@9§§2%&%%%§$f%%ﬁ§%§?fg%“?ﬂ%t el ectrical signals for transfer

bet ween sai d sethengbnnector receptacle for receiving said connector plug comprising
contacts for selectively attaching to said one or more selectively configured
conductive or insulator segments of said connector plug;
wherein upon mating of the configured connector plug and the connector
receptacle, said one or more electric signals are transferred between said connector
plug’s one or more selectively configured conductive segments and said connector
receptacle’s mating contacts and, therefrom, transferred selectively among each of
the one or more selected devices that are electrically accessible to the plug and

receptacle.

61. The connector assembly of claim 60, wherein the connector assembly is
reconfigured for selecting a device from among interconnected devices to be
maccessible for transferring electrical signals, wherein:

said connector plug presents said insulator segment for attaching to a
receptacle contact that previously attached to plug’s said opposing conductive
segment, so that the receptacle contact becomes electrically inactive, thereby
causing electrical signals of at least one from among the one or more

interconnected devices to be inaccessible.
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source and said electrical device are di sengaged when sai d power Sf§r®$ iﬂmg
attached to said receptacle, and instead said electrical signals tra&n &

bet ween said power source and said battery. 66. The apparatus of claim 64,
wherein said plug's conductive surface couples to the self-closing contact
directed to said first source as a battery, thereby electrically

connecting said battery to said second source as a power source that

confi gur esét sA€ @ppdratub 6t RidiBetingbAsQHseN oL kREfIChCAbnal 9Nah S1dcHARpf erred
between said battery and said power source. 67. The apparatus of claim 64,

wher ei n i ndgdFY cpmPEsisgsecond configuration its conductive surface coupl es

to the sel f-clogi a i..ected to, sald first _source . as attery for
electrically co%rﬂg%t %ﬁg&s‘gﬁ %lg‘%)té&gesﬁ aisohasvéril C%%@S%?&S g%@&%detoagorgacl%i)pmer

sour ce t hatcoessiblegois @srtiat the@luetrical d@geeput put based on el ectrical signals
transferred between sajd battery and said power soqurce; wherein after said

plug is reconfi §EFEaiarl Alarhedto weheenupriars B rsevidingtacress toiansegprnd ed |
surface coypl&sSot Qeétﬂeal%%{]@lsg h&ﬁ%ﬁ%@@&h@&&iﬁ 'c%e{éF@%ﬂ%n% azeg}éégt Bl?é Lery; an

said plug's conductive s ace ¢ stot S contact directed
to said el sud cpudictate firomtabishing nebisked gomaiction bewrecss tie st sowwanfndgur ed
output to gj%lg el gt r.i cal ,device; thereby said electrical device is
powered fr e%?ffbcaﬁ WY &8dir ce without charging said battery. 119 16 DEC

2003 68. The appas@ighdatdé Fﬁﬂg%ﬂh@gdlidglﬁé Qbddnd sHENE OF efe@ﬁ-igg]g%l%:&a% ld ng the

direction of electrical 1lowis strapped across the con s coupled to
t he sel f - cthegeerptactes womprising di teast negofseriedoraherst insartablef doptacortayingowar d sai d

b2t ery: SRR oL A, eSO O et

contacts at the receptacle;

wherein a first configuration of the inserted plug causes the self-closing
contacts at the receptacle to be separated so that the plug contact’s insulated
surface couples to the self-closing contact directed to the first source, thereby
disengaging said first source from the contacts accessible to said port at the
electrical device; and further

wherein said plug contact’s conductive surface couples to the self-closing
contact directed to the electrical device, thereby engaging said second source to
the contacts accessible to said port at the electrical device;

thereby redirecting a transfer of electrical signals between said second

source and the electrical device, instead of said first source.

63. The apparatus of claim 62, wherein the first source is a battery and the second
source is a power source, so that electrical signals for transfer between said battery
and said electrical device are disengaged when said power source is attached to
said receptacle, and instead said electrical signals transfer between said power

source and said electrical device.

64. The apparatus of claim 62, wherein a second configuration of said

configurable plug causes the self-closing contacts to be separated so that said
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transportation vehicle and said battery is for powering a nobile conputing
device. 70. The apparatus of claim®67, wherein said power source 1§ Bﬁ& mmg
external power- conversion nodule and said battery is for powering a bi
conmputing device. 71. The apparatus of claim 64, wherein said transferred
electrical signals are analog or digital. 72. The apparatus of claim 66,
wherein upon said plug is reconfigured so that its conductive surface

coupl es t oplu® isRildted @8O Gowes Bahe SHIfE64iRE cbRad Firdcel GFthkicttricafleVvi Ce,
thereby directing said power source's configured output to said electrical

devi ce. 73dcvrFR dijspensing.spidsecondponreiiontibe eomadanebesséren said poitst i nst al | ed
in a battepy Qs P?ﬁ%g%ndmegppar atus of claim62, wherein said
ed’i

receptacle 1's 1nsta in an accessible area of said electrical device,
repl aci ng a poweheiicpsiid jphgds. conBuctiReuahpataipls wofthe kaimothe cvhekei n said
el ectrical ,signals fqr transfer are ,analog or digital. 76. A connector
assenbl y fSﬁm‘g‘F‘gﬁ‘?sth"e ITSh PO SRR Sadd greandsquiremlg saidirgisodinee  sel ect ed

devices, said CORABY! RAIrASSE P MAnSRIMBE ePdihal 3 L2144 .8 4C ctor plug
conprising a flat cgndulé%?vg surface ale?égcﬁgﬁl f%‘ngl%uﬁ%‘%’gfgﬁy %&ﬁ a flat

i nsul at or saréeand the ficg posia gusteaded saifl eldeariqal deyico t hat  each surface
engages one of a pair of pre-tensioned opposed contacts at a receptacle;

120 16 DE ai.d_ pl f.urther including an el ongated isolated contact
central | y%%'ggﬁef igpd)ﬁreaé&née%}\ﬂgh&gﬁhﬁrﬁ%bﬁ%ﬁ _ “%dsaﬁ%amtaﬂ@@wsﬁﬁw%es, sai d
i sol at ed cevtir&cCik a pandr SAIRER) 8b e elebiicACR R AP rASFaTEHR S i Eosuctors to
a first selected device for transferring electrical signals; _

source and said electrical device are disengaged when said power source is

attached to said receptacle, and instead said electrical signals transfer between said

power source and said battery.

66. The apparatus of claim 64, wherein said plug's conductive surface couples to
the self-closing contact directed to said first source as a battery, thereby
electrically connecting said battery to said second source as a power source that
configures its controlled output based on electrical signals transferred between

said battery and said power source.

67. The apparatus of claim 64, wherein in said plug's second configuration its
conductive surface couples to the self-closing contact directed to said first source
as a battery for electrically connecting said battery to said second source as a
power source that configures its controlled output based on electrical signals
transferred between said battery and said power source;

wherein after said plug is reconfigured in a first configuration so that its
insulated surface couples to the self-closing contact directed to said battery; and

said plug's conductive surface couples to the self-closing contact directed
to said electrical device for directing said power source's configured output to said
electrical device;

thereby said electrical device is powered from said power source without

charging said battery.

119



a connector receptacle interposed along a first conductor electrical
coupling a second and third sel ected device, said receptacle havidbﬁaﬁb@ﬁﬂﬂ@
of opposing spring-loaded beans, each with a pre-tensi oned contact
electrically engaged to the other, so that a first pre-tensioned contact
accesses the second selected device, and a second pre-tensioned contact
accesses the third selected device; and the receptacle further including

at | east a68.hiThd dpparhat @f cLOM G twHedie ARRSRE foR kO BnSarQtctONdrCt Or t hat
electrically couples the second and third devices, whereby mating the
connect or 5%91510@10 flowe 1y sEenped crossphigscaracpry seupled te cthe i ssedostamt act t o

engage sai T r h b ctl:;cal . I.sol.ating said
second sel g%r?%%gdgg!eégé% %%1% gge:é{ Ctzéll ﬁ?fgﬂi’sgﬂﬁlgc%{%@rge%lgeggk Y fﬂl?ﬁ‘r? er,
wher eby saelimmating gpid fient plugensigadmg pre-tensioned contact to selectively

engage said plug's conductive surface and the isolated contact of said plug
engages said . receptacle' hird isol ated. contact, thereby electrically
coupl i ng s‘g‘%‘d ’lf_qer@pﬁ)ar szgfafrﬂ ai“%leE‘HPrS&‘ddB‘_W%fe?OUéﬁP fshﬁpg@d@_étlpiacal

signal s ar ga@ohnd¥entdANRf Qid BftcPRiUEEH WS aslﬁﬁﬂfédco%%tin% Rivide Sel ected

devi ces but, instead, are now transferred between said first and third
devices. 77. The connector assenbly of claim 76, wherein said electrical
si gnal s ar &@-pdle arrasatgnaf slaim @7awhersinceaid opweosures isiangextérealdiovert i on of

I i cal 1 . t ' ing. b ,
That power M ERSrEmEMIERRE g BRLRS R bk ENEH S0 T FodRREE¥Econa devi ce

to said first pre-tensioned contact; and thereby said power signals are
accessi bl €7t.0 Thet dppsmiwd 6f claim &gl villerein sailetrassf@teddeieitties. sigils e DEC 2003
78. The conn?ct ordigal%aierrbly of claim 76, wherein a reconfigured connector

plug is @nalogor
72. The apparatus of claim 66, wherein upon said plug is reconfigured so that its
conductive surface couples to the self-closing contact directed to said electrical
device, thereby directing said power source's configured output to said electrical

device.

73. The apparatus of claim 62, wherein said receptacle is installed in a battery

housing.

74. The apparatus of claim 62, wherein said receptacle is installed in an accessible

area of said electrical device, replacing a power-input jack.

75. The apparatus of claim 62, wherein said electrical signals for transfer are

analog or digital.

76. A connector assembly for transfer of electrical signals among one or more
selected devices, said connector assembly comprising:

a configurable connector plug comprising a flat conductive surface aligned
longitudinally with a flat insulator surface on opposing faces of the plug so that
each surface engages one of a pair of pre-tensioned opposed contacts at a

receptacle;
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mated to said receptacle so as to open the engaged contacts of the opposing
beans, so that said second pre-tensioned contact selectively engaﬂegoﬁstatdzn“g
plug's insulator area and, thereby, electrically isolates said t )
sel ected device; and further, said first pre-tensioned contact selectively
engages said plug's conductive surface and, thereby, partially couples
said first selected device to said second selected device; and further the

i sol ated cont actai@f plsgi durfled JirRMUAGE SanS 3l dhgh@E € HoBfdE’ Bntddi rnirsip) at ed
contact, thereby fu? coupling said first selected device to sai'd second

sel ected Besiieasd %W?Wa%al iessfatorcand eangnelive srfacess skidrigelatedreanticer r ed
bet ween Sa!algd Ebﬂﬁx‘:tl@gu&al& I’b(él frs]e?cjfcgé\shﬁg b9 &?c%orgqg df' 1}5? geq%'(g%%ﬁgﬁfeg{j gte)i’/?ce

el ectri cal S are Now tr¢ Ween sai IS
and said sﬁn@nMs&ﬁﬁepﬂeﬂndﬁvmnﬂs,122
a connector receptacle interposed along a first conductor electrically
coupling a second and third selected device, said receptacle having a pair of
opposing spring-loaded beams, each with a pre-tensioned contact electrically
engaged to the other, so that a first pre-tensioned contact accesses the second
selected device, and a second pre-tensioned contact accesses the third selected
device; and
the receptacle further including at least a third isolated contact interposed
along a second conductor that electrically couples the second and third devices,
whereby mating the connector plug to the receptacle opens the first pre-
tensioned contact to engage said plug's insulator surface, thereby electrically
isolating said second selected device from said third selected device and, further,
whereby said mating opens the second pre-tensioned contact to selectively
engage said plug's conductive surface and the isolated contact of said plug engages
said receptacle's third isolated contact, thereby electrically coupling said first
device to said third device,
so that electrical signals are no longer transferred between said second and

third selected devices but, instead, are now transferred between said first and third

devices.

77. The connector assembly of claim 76, wherein said electrical signals are power
signals and a device for controlling the direction of electrical flow is strapped
across the receptacle's opposing beams, so that power signals are capable of
flowing outward from said second device to said first pre-tensioned contact; and
thereby said power signals are accessible to both said first and third

selected devices.
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78. The connector assembly of claim 76, wherein a reconfigured connector plug is
mated to said receptacle so as to open the engaged contacts of the opposing
beams, so that said second pre-tensioned contact selectively engages said plug's
insulator area and, thereby, electrically isolates said third sclected device: and
further,

said first pre-tensioned contact selectively engages said plug's conductive
surface and, thereby, partially couples said first selected device to said second
selected device; and further

the isolated contact of said plug engages said receptacle's third isolated
contact, thereby fully coupling said first selected device to said second selected
device, so that

clectrical signals are no longer transferred between said first and third
selected devices and, instead, one or more electrical signals are now transferred

between said first selected device and said second selected device.
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