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~1- FEMALE COVBI NATI ON CONNECTOR q(k)IQlﬁellq /
of the Invention The present invention relates generally to t haleR
field of connectors, and nore particularly, to a system and net hod for
connecting the nmultiple male connectors on a disk drive or other conputer
storage drive to a printed circuit board (pcb) using a fermal e conbi nation
connect or. Backgr ound Conput er storage
drives (e.g., disk drives, tape drives, CD-ROVs, or DVDs) may be
configured for internal or external use. Drives configured for internal use
are referred to as internal drives, and drives configured for external use
are referred to as external drives. Internal drives are typically nounted

i nside of a
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FEMALE COMBINATION CONNECTOR

Field of the Invention

The present invention relates generally to the field
of connectors, and more particularly, to a system and
method for connecting the multiple male connectors on a
disk drive or other computer storage drive to a printed

circuit board (pcb) using a female combination connector.

Background

Computer storage drives (e.g., disk drives, tape
drives, CD-ROMs, or DVDs) may be configured for internal
or external use. Drives configqured for internal use are
referred to as internal drives, and drives configured for
external use are referred to as external drives.

Internal drives are typically mounted inside of a
computer housing, or inside of a separate housing for
multiple drives (such as a cd-rom jukebox for network
data storage and retrieval). Internal drives usually
serve as a component of a much larger system, and are not
readily portable. On the other hand, external drives are
typically mounted individually, inside of an external
drive housing, and are readily portable. External drivés

are also advantageous in that they may be easily
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conput er housing, or inside of a separate housing for nmultiple drives (such
as a cd-rom jukebox for network data storage and retrieval). Internal
drives usually serve as a conponent of a much |arger system and are not
readily portable. On the other hand, external drives are typically nmounted
i ndi vidually, inside of an external driy?_housing, and are readily
portable. External drives are al so advantageous in that they nmay be easily

-2-  connectedhA OBy £8P eéomgggefbeéﬁduéﬁei§ €$%'f%%“é%ﬂé%%é{%ﬁ%éingle
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conput er. Conputer storage drives are genera provi de
i nt er nal -t ypec consiiey be scompraeenal -t ype connectors are suitable for use

|nside of a COMPUghoRte PLUEL: RLQIEELLIS %'féj_f%?lgeﬁra?&%foélﬂie& enged tor

frequent handl i ng, connecti on, novenen n e connectors often
| ack sophi stirtexmplctypeyomhégnoent nEansrnahdtype ¢dmmediorss bere

incorrectly i t r i o) of .t 0pposSit e sex.
Conmput er st o%g{gtg& ri v]g%gn‘%%é blgﬁgﬁ%gi ggr%dg%g&ls%%r%él r?]ge%rsréé?%tnr‘é? ative
ease. Typi cardysimgdrang aeednonl inbendednfed fir¢dphenta parmdeioigye housi ng

(e.g., aco ousi n nd/or a nmodplar_drjve bay within the conputer
housi ho . - oSl W Y ahefel oot EEeRb L e Pl s A T o e
may be connekdakl sophiet radtved s (eowety andl tetraeco et ©r sand ndaai nal -t ype

cabl es may YD ise cables such as. ribbon. cables. These cables are not
meant for frequ%én Oﬁ%%i%c%ﬂ]a‘?ﬁsle&i R CANE B & neELRSR as
external -t ypsomadtesr of thd\ soppsies séporage drive may be configured as an

external drive by.placing it in an ,external housing,. and connecting it to
connectors, cabl e%c?m%‘hrcﬁg HrOTRLY LIETF (BB '?76?1‘?9’9 At its

i nternal -t ypintcaeCtd Srd® wxtierfelat e sosaectOfsicdIe ragued;and
standar di Zedneeex er:>rn a)!' _bgprsogr?‘gel SwirrtEl ir& haenpxbc?teugt?ivé C)housing (e.g., a
’

computer housing and/or a modular drive bay within the
computer housing). Once mounted within a protective
housing, internal-type cables may be connected to the
drive’s power and data connectors. Internal-type cables
may comprise cables such as ribbon cables. These cables
are not meant for frequent handling and flexing, and are
not as rugged as external-type cables.

A computer storage drive may be configured as an
external drive by placing it in an external housing, and
connecting it to connectors, cables, and a printed
circuit board which convert its internal-type connectors
to external-type connectors. More rugged and
standardized external-type cables may then be used to
connect the external drive to a computer.

External drives are generally connected to a
computer with a minimum number of cables to simplify use,
whereas internal drives are generally provided with a
greater number of cables organized by function. For
example, external drives are often be connected to a
computer using a single data cable with standard external

connectors such as DB25 connectors (which'are commonly



connect the external drive to a conputer. External drives are
generally connected to a conputer with a m ni nrum nunber of cables to
sinplify use, whereas internal drives are generally provided with a greater
nunber of cabl es organi zed by function. For exanple, external drives are
often be connected to a conputer using_?;single data cable wth standard
external connectors such as DB25 connectors (which are commonly

-3- used [ ) ern t and easy to
align to fg%ﬁ%l[ t({a}{ ?%%#ﬁée‘gt‘%%‘?@%v [ ?lé‘é%{(%ée)%%%ccgé %%?%?gcr{é%g%g%s users, and
may i ncl uderwsyesivarol erswertoremhisgh oo kEapi hijtabe commect bess fhym
inadvertentilr}/e}pulgiien apart , (I)DPWearlr(ia eéjsuglsle sugé)éi eé:l to an (ﬁé(ternal drive
t hrough a sepaﬁ% e Cable ha | Tig TOWer g%uge %?hic ef? %i 185 that are

capabl e of sxarews ngr Mtleeelmedtis CBbr Cheephigt tlae ¢oniecuoredffan t he data

signal s carried by t dat abl e. Power and data cabl are uspally not
conbi ned | ARy it TR SRl T oVt ta: Yol Te HPR LS ery

| ow, in ordsgy dm eavmerhel eftiveathtohghf £r eaperhes veslpl ¢ Neapbngr and dat a
signals, and to save cost. by using,the thinnest wires. necgssary for the
appl i cati oﬂl.wer ga&ﬁﬁuftet?léf%?)ag l’a‘??v‘éga'&o?rﬁ%n??p%%%/% ‘ﬁEI ‘f?ﬁ\'z%mg

connect or s mex el icad ¢clteshtv thagaLy péghbheedondectivs sdat&cl udi ng one
cabl e each for power, data, anq$og audi o, gigitﬁl audiqa nd niSCfIIaneous
control s. rﬁ?e‘&’f’o‘?@ BY a1 22 Rl C#hhe- coheet of R iRt GRR1GBPt en

si mpl er andehesnsfl ihaibexiGibdhed YP8 608NEEHDE SunTdey thy pewapr e
difficult to al ,ilgn t han external -type connectors, usual bel ng rectangul ar

; Ly
and symmet iREHLTERGRES ntF Al d¥{Pe *BANEEEYr $0TaviR ORISR ENt B2 BREDsi de

whi ch sl i des eFida T | fige it fle Peh O 6SPRBEH NEHE OPHREL Oind O4gASUr € proper
orientation, while others rely on visual indicators such as col or-coded

cabl es whi ch@Rkot Y steaFdye pFesentyi Wpivpekhe okRErRedhsWiF@Scont r ast,

necessary for the application.

Computer storage drives commonly have multiple
connectors, and a cable is mated with each of the
connectors, including one cable each for power, data,
analog audio, digital audio, and miscellaneous controls.
These connectors are internal-type connectors which are
often simpler and cheaper than external-type connectors.
They may be more difficult to align than ekternal—type
connectors, usually being rectangular and symmetrical.
Some internal-type connectors have a notch on one side
which slides over a ridge in a corresponding connector to
ensure proper orientation, while others rely on visual
indicators such as color-coded cables which do not
physically prevent improper connections. In contrast,
external-type connectors often have distinctive shapes to
quickly identify the proper orientation and physically
prevent any improper connections. Most internal-type
connectors do not include a means to prevent the
connectors from being inadvertently pulled apart,
although some include self-locking plastic clips molded

into the connector which must be compressed to



external -type connectors often have distinctive shapes to quickly identify
the proper orientation and physically prevent any inproper connections.

Most internal-type connectors do not include a neans to prevent the
connectors from being inadvertently pulled apart, although sone include

sel f-1ocking plastic clips nolded into the connector which nust be
conpressed to -4- di sconnect. The
cabl es used gidesmaddy. and externally also differ. External -type cabl es may
conprise a round bundl e of individual wires, each with their own

i nsul ation, hel d TRRetMelepyuandeknbernplinsandt eorerratby rdlseype cabl es,

conmonl y conpeet&d. t OE£OPHARL  $HEr 881851 MES . cORYr LOUPS | SSuREVISEARY1
i ndi vidual wires, each with its own insulation and unconnected to of her

wires, or ribbotPdtpidealvispscheane vathvibedr eweulasethviors heldside
by side in acddetnéi P@fnanv‘éic@eiﬂﬁlriﬁgﬁﬂagigm ”QIH‘tQPﬁafﬁt$€§ nunber  of
n e

wres is increased. ernal -type cables may be | ess expensive than
external-tyd@ﬂéb%ﬁes?oﬁm@nbwecgéﬁé¢§¢@ytﬂoFOEBUEQEp%%QFa@%s®rIWeﬂse, or as
visual |y apnge)i s e¥! ££98Lal YRRIALORIEE! Osres, cadi® ROMNCEL, A, gomput er
storage drive inside a conputer, several cables nust be connected. The flat
ri bbon cabl esnsizkatien ajked sungenneetedutedothepughrese of t eibloomst ri ct ed,

tw sting spacgsddsi 0. t . el cpnnect ors must
be properly or |lee}nét1'ed?&13%| scgagsrhl?gi gﬁ%%?ge]ﬁuscgrr% ?‘ég%%%glg@ggéfol%%’m%% are
provi ded wi thy |31de el parglaengibbolhewpbivethandibdrergoeblss wistet oned

above st sl SAANEE S8 «£00L | DULLOGCL Sed COLUB g Luhl @ of cabl es

whi ch require exce 0 connec nsequen a need exists
for a systemanksetdpdd ctesonexpensiva thapuéete si)-aiggpalrdcaleldo, eit her a

D Ted ol ARG T cEapLe; B L0 LJ, cgmuger storase
visually appealing as external-type connectors.

To connect a computer storage drive inside a
computer, several cables must be connected. The flat
ribbon cables used for data must be routed through the
often constricted, twisting spaces inside the computer,
and their rectangular connectors must be properly
oriented. This task is often complicated by cables which
are provided with little spare length. The power and
other cables mentioned above must also be connected,
contributing to a confusing jumble of cables which
require excessive labor to connect.

Consequently, a need exists for a system and method
for connecting a computer storage drive to either a
printed circuit board or plurality of cables, wherein the
computer storage drive may be connected to the printed
circuit board or plurality of cables in a single
operation, without a need to connect numerous individual

cables to the drive.



circuit board or plurality of cables in a single operation, wthout a need
to connect nunerous individual cables to the drive.

-b5- Sunmary To fill the above need, as
wel | as other needs, the inventor has devised a femal e conbination
connector to assist in connecting a conputer storage drive to either a
printed circuit board or plurality of cables in a single connection

operati on. In-general, the femalg,conmpjnati on connector may conprise a
plurality of female connectors corresp%%% g to a plurality of male
connectors on a conputer storage drive. The plurality of fenale connectors
are affixed to a ..Jhe femal.e conbi phati on connector al so
conprises a prinﬁggqgﬁgkﬁﬁﬁgﬁgarJadgﬁﬁ%tt%?.wﬁﬂg-%ﬁi?ﬁ T RFedTe Board
connect or conprardey dhad Wevisgd oi femalet oombimacionfcohmettds sapport ed
by the base, e of which is electrically coupled,to one of the fenmale
connectors.ag@y¥%£¥%;?ﬁﬁQ%&ﬁ§Pgt%ec?%ﬂ%.%rc% ﬂ%%i R cebiheay2
conprise a lasieted fdinstuitednsawdli ¢h pBubdlikedof ccdhBedase $0saggio
provi de a mea: Jégiconnecthg% the fenmal e conbi nati on connector to a
plurality of 1l e conhe®BrE- oI a conputer storage drive; and second and
third means, bot rofgestd et artthe upgng 1€ dedibimer hasecShestdP megpectively
provide 1) a reans faor connecting %r femal e conmbi nati on connector to a
printed circiitvosr & & ag‘o’sfifo‘? '%“%e cFRAGF LA S CFERIPRAHRE ween t he
printed ciraud ta pdanland, (4 RdISicomadSloraifbh X4 conpdnsr f Qo spppect i ng
the femal e conbi nati on cqnnector to_a power supply (thereby formng an

electrical &m¥cti diD& ¥he PowkrmalpFonnsrE et 31 A fixed)to A
met hod of cenrefdiong ba sRONPUIRY Bl BecsHib Vi€t Do connector also

comprises a printed circuit board connector. The printed

circuit board connector comprises a plurality of
conductors, each of which is supported by the base, and
each of which is electrically coupled to one of the
female connectors.

Alternatively, the female combination connector may
comprise a base; a first means which is affixed to the
base so as to provide a means for connecting the female
combination connector to a plurality of male connectors
of a computer storage drive; and second and third means,
both of which are supported by the base so as to
respectively provide 1) a means for connecting the female
combination connector to a printed circuit board (thereby
forming an electrical connection between the printed
circuit board and the first means), and 2) a means for
connecting the female combination connector to a power
supply (thereby forming an electrical connection between
the power supply and the first means).

A method of connecting a computer storage drive to a
printed circuit board may comprise the steps of first
mounting one of the afore-mentioned female combination

connectors to a printed circuit board by electrically



printed circuit board may conprise the steps of first nounting one of the
af ore-nenti oned fenal e conbi nati on connectors to a printed circuit board by
electrically -6- coupling the
plurality of conductors of its printed circuit board connector to the
printed circuit board, and then, in a sigle connection operation,
connecting the nmal e connectors of a conputer storage drive to the female
connector el e5BpLEngf thheplarahe tGowRi @%a%tss?ens@ 9ts printdgese and

ot her inportant advantages and objectives of a fenal e conbination
connect or, aRurfFBthoBosrdusprgesire, tai thepprintedesisgpihi hedrdn, and wil |
become appar eRénf ' o) at Bgnase_eo@Bﬁ%b@qoﬁesg&aueﬂ dbA%L B0$n ngﬁgl ai ms.
Bri ef EEscrlpt|on of the Drawi ngs l'ustrative and presen

preferred enB%H?nﬁﬂ?@eﬁﬁorﬁeofnﬁeﬁpmpntameSﬁerQErdreme|hOthbedfamnhgs in
which: = Ebfhedtb? @16ABnRLABLVERY FEniAL QURLEAIPOOENLSHABURLE Th an
external drive housing, e conponents conprising a five elenen DE femal e
conbi nati on conne?h%ﬁe and ofher impgraapQrsgeent&geV|endoébjeetivae

el ement |IDE fg¢ | e F FIG 3 is a
top plan view o ﬁQﬂQ BaébgﬁngQ e%éﬁb ?E@?ﬂ EH eﬁé%h ?n% i 8RB nnect or;
FIG 4 is a $amai @ibhabeoﬁartheeweuplahaeﬂlEn,ZOflwélblbaemnelDE femal e
conblnatlon Mg n nal ,vi ew of

el enent f%ﬁgo |nét|g%6%8§ﬁe§?oygkg 5e§£ft§£%8 AW HRYS ané
elevational Ql@MW@f a three

Brief Description of the Drawings

Illustrative and presently preferred embodiments of
the invention are illustrated in the drawings, in which:
FIG. 1 is a top plan view of various components
mounted in an external drive housing, the components
comprising a five element IDE female combination
connector;

FIG. 2 is a perspective view of the five element IDE
female combination connector shown in FIG. 1;

FIG. 3 is a top plan view of the FIG. 2 five element
IDE female combination connector:;

FIG. 4 is a front elevational view of the FIG. 2
five element IDE female combination connector;

FIG. 5 is a front elevational view of a two element
IDE female combination connector;

FIG. 6 is a front elevational view of a three
element IDE female combination connector; '

FIG. 7 is a front elevational view of an alternative
three element IDE female combination connector;

FIG. 8 is a front elevational view of a four element

IDE female combination connector;



el ement | DE femal e conbi nation connector; FIG 7 is a front
el evational view of an alternative three elenment | DE fenal e conbi nati on

connect or; FIG 8 is a front elevational view of a four elenment |DE
femal e conbi nati on connect or; -7-

FIG 9 is a front elevational view of a five el ement SCSI female

conbi nati on connector; FIG 10 is a side elevational view of the FIG

2 five el enent Ilﬁ fergalieS co

r|onq_1t ie;l{] ‘gaotn.nector' 11 is a side
el evational view of 'afemale ¢co faty oh

: FIG,
T Mects IRdvihd 15 fment

t hr ough- hol CSIIn< efrarl ec @amdcimatg ot denrfeqtomi ed circuit board, FI G
12 is a side ele | 0 view aof a fenmal e conbi nati on. cqnn r Jhaving
ri ght-angl e surf\e%g[tg'noﬁntlsc&ts 4% Hsvaol Aiicl torh d%’f ?r:‘rlt(ﬁ‘t £ circuit
boar d; fEve. elementa IDE Sedeiliey comieimaiich feamhedtymgnt | DE fenal e

conbi nati on conn r ,conprising, structural ribs, and an I gnment tab;
FIG 14 is a top%gk;gnla‘ié\ﬁc?f % r—ellévai%l?rf%‘@teéhé’rﬁaai | e

conbi nat i on combie@itdon connddtGr Havind e i -nd 1w iing five
el enent | DE f emal e conhi nat,i on connector having nmeans to connect it to a

plurality of%FalPEReCHIFY it 49 @ Pitted PerSpdchi’aFdii ew of the FIG 15

five el ement |DEFIemalle demi paldeon GeAEIGHL itk @INREGa1Rel Ng
connect ed bet\f/r\.gteln %,pl urality of cables and a conputer storage drive.
@ “PPs¥

Descri pti on€6 SPRFEModiateite rightmnahe Vd@Has ey
connector 1Qohthetsllfo¥dihecting it to a printed circuit board;

FIG. 13 is a perspective view of a five element IDE
female combination connector comprising structural ribs
and an alignment tab;

FIG. 14 is a top plan view of the FIG. 13 five
element IDE female combination connector;

FIG. 15 is a side elevational view of a five element
IDE female combination connector having means to connect
it to a plurality of cables; and

FIG. 16 is a perspective view of the FIG. 15 five
element IDE female combination connector, the connector
being connected between a plurality of cables and a

computer storage drive.

Description of the Preferred Embodiment

A female combination connector 10 (FIG. 1) may be
used to connect a computer storage drive 12 to a printed
circuit board (pcb) 14, thereby dispensing with any need
for connecting multiplé individual female connectors
and/or cables to the computer storage drive 12.

For example, in the external drive 18 arrangement of
FIG. 1, a female combination connector 10 is mounted on a

pcb 14, and the male connector elements 20 of a computer



used to connect a conputer storage drive 12 to a printed circuit board
(pcb) 14, thereby dispensing with any need for connecting nultiple
i ndi vi dual fernal e connectors and/or cables to the conmputer storage drive

12. For exanple, in the external drive 18 arrangenent of FIG 1, a
femal e conbi nati on connector 10 is nountgd on a pcb 14, and the nale
connector elenents 20 of a conputer - 8-

storage dri vedrady edfipiedl 2 catdemd €@l €oconeecénil el esmméstdd (FIG 3) of
the femal e conbi nati on connector 1 uter storage drive 12, fenmale

.. .The co
conbi nat i on TR DrP 40 ELRd %Eb°g4t%?ef%?Q?ﬁDEﬂT%iP??&?ﬂi?ﬁn??FEﬁF
external driye. hopsd NeorifutfElditopage §OMHECLY] ELERAES! SomdPimd€ispunted to
both the pcb 14 and the external, drive housing 16 so as to, be externally

accessi bl e JtPRIREERE ctval 2Rl iREP 152 ahes’LAdAPERERAI L1REFHFERE of° AR nent s 32

provi de conngeté fiaPUrive fmwmyeﬁsi. ONAlA e¥i 8hAR! cohyder st 1 difled€s 9.
conventional_serial, parallel a or. SCSI_ data cables, as wel] as, a

nd
convent i onal 3&x@%% MAUNRRtR PEY thenrchcebd napd ntike LErRER3} st Fet ween

the 1/ 0 si gnadud Mes1 ©fsd hes oIl e&x 6L phadey dstdesdd1ansh thige I / O si gnal
types of the externally accessible connector el ements 32. An ext er nal

drive 18 suctr%arde Hrieveikt ur cBhese RdditienahocemRegedtisc RN TRt er nal
drives in thig jtodiud cshiddcPPsh @éfmténéofscmexgegwﬁ etk OrpSE W t h

only a single conputer. The conputer storage drive 12 illustrated in

FIG 1 will &3R8 cablinon{ride corventionabfsenialnapaxapelmandf@nnect ors
20, such as gePoOVRleL QUL 9! %%’%%1 aéé‘.&%g?&%ﬂfdi%al e 06l SF41 connect or

26, an anal og audi o connect or a digit udi o connector 30. The
sel ect connazawgr Zahwks) corffire sechrmapinakst eenveayveorsidbetwedrctheonnect or

SCsi cont i gurid {oegial bysts B e CBRbMLLENLOPATE EEbve IR  Tors 20
: the I/0 signal types of the externally accessible
connector elements 32.

An external drive 18 such as the one pictured in
FIG. 1 is advantageous over internal drives in that it is
readily portable, and is not dedicated to use with only a
single computer.

The computer storage drive 12 illustrated in FIG. 1
will typically comprise a plurality of internal-type male
connectors 20, such as a power connector 22, a data
connector 24, a select connector 26, an analog audio
connector 28 and a digital audio connector 30. The
select connector 26 may comprise an IDE master/slave
cable select connector in an IDE configuration, or a SCSI
identification select connector in a SCSI configuration,
as will be discussed later. Internal-type connectors 20
are generally inexpensive connectors with limited
alignment guides and locking mechanisms.

On the other hand, the externally accessible
connector elements 32 of FIG. 1 will typically comprise
external-type connectors such as a data connector 34 and

a power connector 36. External-type connectors 32 are



are general |y inexpensive connectors with limted alignnent guides and

| ocki ng mechani sns. On the other hand, the externally accessible
connector elenents 32 of FIG 1 will typically conprise external-type
connectors such as a data connector 34 and a power connector 36.
External -type connectors 32 are -9-

general |y nore expensive and durabl e t har’ 1 nt er nal -type connectors 20, may

i ncl ude nore &lahar ' t guides such i rrequl.ar, shapes to prevent
ni sal i gnnent ,g%an r%gé’eflﬁ%legge Ei 06K Ny ar%‘%ﬁg“}ﬁa@se S PRE S48 %r event

i nadvertent dospesitoatsi @9, Beyerimatkude enconrdciarat? alpgmeny | se any of
a nunber of t desi r..external .use. For exanple, in aone
enbodi nent , a’? gl%%o%rql%c (;%r% %}%%é{/uolcaornpsﬂaspeesa YRR Vsifte Hotd L igRmeng -

i ncreased cognd piaye inaiddeadarc kiaqyineastent isms GGuH @fs YHaGe t i ves are

general ly not, _f| d.w_th external.-type connectors (since nost conputer
storage driv geg%é%cén |é’&rr)(§‘ % Aﬁsﬁ‘%gé}l}?ﬁt% afgFtsr@al dolfect ors are

i nfrequent | ycacnessed)s. 38s may esugridd@anntdr nalmintRe Gnnemindc 2% of a

conput er storaqge drive 12 will typically be converted to external -type
connectors 3?‘*?’%%‘%&‘ §nef‘ﬁ§ré‘é’)r$pdis§r' stfftagradmlfe 12 9% 0 be used as an

external driesbbd8imAnityr dath kepelddtddl IOMEF FaipAilsemd mergnal -t ype
connectors 20 to externah—utype connectors 32 is the ability to use conpact

external cabF8BREGESFde BIS & dRFHERAShGRSthg sigerr &serlabean bul ky

internal ribkeguiabiests, complitePFrokadd dHiGes! JTRY fHYH13] Hoiubstrate
and ci rCUitréi@E h copnect the internal-type connectors 20 of "t he conputer

storage driv oVihE EXLEMRALYRES CoEQtens Iz ignce mosdxcomPaltetousi ng

16. The circuibiygendiri@eRClrbs B RS PHIOMRIREN Y gl a4]q7 and/ or
conversion functions for the conmputer storage drive 12. However, since the

details of tABPEPFERFSr presdadirgaagntly accessed). As a result, the
internal-type connectors 20 of a computer storage drive

12 will typically be converted to external-type
connectors 32 if and when the computer storage drive 12
is to be used as an external drive 18. A further benefit
of conversion from internal-type connectors 20 to
external-type connectors 32 is the ability to use compact
external cables outside of the external housing 16
(rather than bulky internal ribbon cables).

The pcb 14 of FIG. 1 may comprise a substrate and
circuitry which connect the internal-type connectors 20
of the computer storage drive 12 to the external-type
connectors 32 on the external housing 16. The circuitry
on the pcb 14 may also perform other configuration and/or
conversion functions for the computer storage drive 12.
However, since the details of the circuitry asséciated
with pcb 14 are not pertinent to an understanding of
female combination connector 10, the particular pcb 14
and associated circuitry that may be utilized with one
preferred embodiment use of the female combination
connector 10 will not be described in further detail

herein.



with pcb 14 are not pertinent to an understandi ng of femal e conbination
connector 10, the particular pcb 14 and associated circuitry that may be
utilized with one preferred enbodi mrent use of the fermal e conbi nation
connector 10 will not be described in further detail herein.

-10- The femal e conbination connectyqy_ 10 may be used to connect the
plurality of male connectors 20 of the conputer storage drive 12 directly

to the pcb 14 w t hrpaer&RRNECLLRP; [ i t of .cabl es.
The femal e conbi nati on connec%%@iggﬁggﬁf gg?ﬂggggﬁr%??‘%ytﬁg l?%%ga{:?at i on

of the conput@NReek affee dpivealdtynaf deainecennerhars d2b vefhbuei ng 16 by
al | owi ng the conputer storage Griye 12 &j(.)rggtfﬂgo'%g u%?ﬁ f-z}tﬁ{&?' ofiL! ve

housing 16 toward the fenmal @ conbi nation connettor he  nal e
connect ors 20FUMNeRELRBHNPRE LRt 500 agped dwivhoul theagee anfl calnbest wWihé t he

femal e connectga b eAERL Sn i G 5%@8{3‘81{_,%601@6&n%{,&q‘igo?%&g%gf},ﬁ@ieme

two operations of nounting the conputer storage drive
external drivinsgaklagias ehdthencempiubgrt ftonage duimectdringidefthde

conput er storage. dtiyve . pch na her eby, .be conbined, and a
separate operati oﬁ{éo %%gn%éegrtl%ggngib}égb}' nx%%%‘sﬂl%h?h%o%?lf‘%‘é%e’éf t he
external drivatomagsd driée b2 avoibedslid into thsesotermabldcité on, the

conput er stor | V- b nted in comput er housin

connect ed di rectii}uf ofsal‘%% ) %rﬁ%%ﬁﬁee% g%l TR l‘?’ha‘i:?%’l‘?ﬁ/g’f/iagga\
plurality of webllesthd e baneohrsaterso2di afittle cannecdorstddrsdown in FI G
1 may be used;1q. c ect the computer storage drive 12 directly to a pcb in
t he conput erqiv]\ifjtqﬁe 8]25; e(:%an%%t?%(ﬂp%%%?%ﬁ o‘ﬁ%gN &é‘? ng?l?ée? yéorme%/w pcb is
not | ocated adjawsnts the ol the ofaRLl Or SomPindtide coimsdesr SI@r agendri ve
12, a femal e conbi hati,on conngect or %be configured to connect, to one or -

more cabl es, B9 SEHFEoMRGT JIOYIEHRT { ThHT COM LTl Stpeg drive 12

inside the external drive housing 16 and connecting the
male connectors 20 of the computer storage drive 12 to
the pcb 14 may thereby be combined, and a separate
operation of connecting cables in the tight confines of
the external drive housing 16 is avoided.

In a second application, the computer storage drive
12 may be mounted in a computer housing and connected
directly to a pcb, or connected to a pcb indirectly via a
plurality of cables. The same female combination
connector 10 shown in FIG. 1 may be used to connect the
computer storage drive 12 directly to a pcb in the
computer with one connection operation. Alternatively,
if the pcb is not located adjacent the male connectors 20
of the computer storage drive 12, a female combination
connector may be configured to connect to one or more
cables, allowing connection of multiple internal cables
to a computer storage drive 12 with only one connection
operation. In this manner, ribbon cables, a power cable,
and the like may be connected to the female combination
connector, and the female combination connector may be

connected to a computer storage drive 12 with greater



to a conputer storage drive 12 with only one connection operation. In this
manner, ribbon cables, a power cable, and the |ike nay be connected to the
femal e conbi nati on connector, and the femal e conbi nati on connector nay be
connected to a conputer storage drive 12 with greater ease than
If the cables were to be connected dirgﬁtly to the conputer storage drive
12. Note that the femal e conbi nati on connhector may then be connected to the
conput er storage drive_12.in a,single operation. The cqnnections between a
combuter ot S agethRPyE£18heN 3R I500 ward Eop bt CoaBREL S AR TR s Cassed | n
greater detgaht dompliged @iteruge Aridle ARGS. Nbteamtatbthkatfemaila t his
description). .. A ,significant advantage of the femal.e conbination
connector 1 °W§l?ﬁ5%°?tC&P&ﬁ&FPeaFPy'F@%&c § CREVKGREEr 8f *88nnecti on

operations eefputed beordgealdrizeCaPPuntla Slitgaecogeir¥€idld.i nTaR external
drive housing 16 (or anﬁ ot her housing). The need for bul ky ribbon cabl es
or other typREDBFLIARE: RELWEFFe 3 SOMBRILREy SFeragenikaled 12t RBFeBy P®duci ng

or elimnatiyng thBbbhkehbleedwafll padwalisleRlsed $606RaaEESNSEWR 1t O t ensions
on cables and the likelihood of failures in the cables thensel ves. The

femal e conbfHALNEn2cBATEEESAON0 afs FAGSo dor 0 R&I labest &R $8dffed and
connect ed witBcthgriBhe .connectors 20 of a conputer storage drive 12 due to
the increased friction provided by the |arger nunber of pins and the

i ndi vi dual housi Ag8igpabifaati advkategealod thebifrrailen cepRisatdenlo.

Alignnent dibhhedtbiregol BReaRle Wil *aé%'xdat‘i%%'lﬁ ! QE8ucBdtRRM hiualed! |y Wi th
I nternal -type connectors, are reduced as the various connector elenents
(e.g., 40, a2 cendegiyopf cpeaaftdmmise reowinest iton instnddt er cogpwtew de a
e LecabpLgt MLl s SRR AR AOAINAT BS0G ey A
ease of other housing). The need for bulky ribbon cables or
other types of internal-type cables may be eliminated,
thereby reducing or eliminating the likelihood of
inadvertent disconnections due to tensions on cables and
the likelihood of failures in the cables themselves. The
female combination connector 10 is also more likely to
stay seated and connected with the male connectors 20 of
a computer storage drive 12 due to the increased friction
provided by the larger number of pins and the individual
housings combined in the female combination connector 10.
Alignment difficulties inherent with all connectors, and
particularly with internal-type connectors, are reduced
as the various connector elements (e.g., 40, 42, and 44)
of the female combination connector 10 provide a
distinctive layout which is simpler to align than a
single connector. A further advantage provided by the
female combination connector 10 is in ease of
disconnection. FEach male connector 20 must otherwise be
disconnected individually and may include a clip or other
means to prevent inadvertent disconnection which must be
compressed or otherwise unlocked before disconnecting the

connector. The female combination connector 10 allows



di sconnection. Each mal e connector 20 nust otherw se be di sconnected
individually and may include a clip or other nmeans to prevent inadvertent
di sconnecti on which nmust be conpressed or otherw se unl ocked before

di sconnecting the connector. The femal e conbi nati on connector 10 all ows
-12- all male connectors 20 to be discoppected in one operation, with

per haps only one unl ocking operation if a locking clip is provided for the

conbi nation eqnnesiier cbnectors A ¥ HeerdiatAinRdidein dhea femal e
conbi nati on connector 10, as illustrated in FIGS. 2-4, an IDE fenuale

combi nati on OBRFELEEN c o Serhansasnlap oy W loskids Srediadivm 4 H4a

(FIGS. 3, 4) 10ckeng #0.ipfds Hhrovilie@d ADnalddnathaltd dhhehasedd and
ri ght-angl e through-hole pins 52 for connection to a pcb (e.g., 14). (The

right angle d8pect of the pins 52 is best seen in FIG 10.) In this

enbodi nent, a femahe aCPFRIFRAIRN PGt HE a5 fiMiededmtin tilowe _
connector elenments 54 for mating with the nmal e connectors 20 of an | DE di sk
drive 12. A 5@%@@@@%@@1@@4@%%&@4 da fEJ@S -s@cidet 91 DF. fepgler| G

4), typicall y%osl i Qau ' | lar, S g.,
58) on the dgt %ggﬁégﬁoﬁgﬁg&nts%ﬁr}}éﬂ%? Hf% }gﬁ Aﬁgaet %gélgltr??\:é:%?or 42
for an | DE dedrmgnitge Sty dFI&S.y 3,ndludds 40 dbokdi2s (4d.g46,.58nd @Bher | DE

data connect Qk$ : CQori 407,50 | c

sel ect connegto%§§2,%§ Xﬁgogﬁéﬁ gﬁgl5§E%3:|gﬁ§g§ﬁgf¥§%&%@@%a%éﬁg gé%cket

di gi tal audi 82cEetiecronedgioThéocenpedt ore .@-enéit)s 54 Tiney righaf ingde to t he
base 50 in a t ined ced- apart. nelarion b on t enment
of the corr egggﬁgﬁngk%?{g ggﬁ%e%%o?’% %:'sg'n S’?eﬁél B’lns%%g'gi \lf/l@'?Z. ri$hg-‘lh§%nnect or
el enent s 54 papobémehki xed fematliee doadd Nl lion aommeodo rofl Owdps priesridexdanyl e,

(e, CoMIeCt o6 EhERSOE cofoBlt AR5 50 IR SR Bl TR ore
connectors 20 of an IDE disk drive 12. A power connector
40 may comprise four sockets {(e.g., 56, FIG. 4),
typically sized for larger gauge pins than the smaller
sockets (e.g., 58) on the data connector elements 42, 44,
46, and 48. A data connector 42 for an IDE disk drive
typically includes 40 sockets (e.g., 58). Other IDE data
connectors 44, 46, 48 may comprise a 6-socket
master/slave cable select connector 44, a 4-socket analog
audio connector 46, and a 2-socket digital audio
connector 48. The connector elements 54 may be affixed
to the base 50 in a predetermined spaced-apart relation
based upon the placement of the corresponding male
connectors 20 on the disk drive 12. The connector
elements 54 may be affixed to the base 50 in a number of
ways. For example, the connector elements 54 and the
base 50 may be integrally molded as one unit, or may be
individually manufactured and then bonded together using
any method now known or that may be developed in the
future. For example, individual elements 54 may be
bonded with an adhesive, fused, or welded to the base 50.

The connector elements 54 may be made from any of a wide



any met hod now known or that may be devel oped in the future. For exanple,

i ndi vidual elenments 54 may be bonded with an adhesive, fused, or welded to
t he base 50. The connector elenents 54 nay be made fromany of a w de

-13- range of materials suitable for electrical connectors, such as an

i nsul ating high tenperature thernopl asti_& _Electrical contacts are housed
within or near various sockets (e.g., 56 gnd 58) of the connectors 54, and
may be confi guy i i table. . r and de fromany of a w de range
of materials suitable #ore%}e%aelc rsl%cla 4ppl |%%t?r%%%?m1‘h"‘g STEMFT A S cont act s
(e.g., 56 andwd) asf arhe rsoriredritrey shisgh clommneeta titd) frorrnmyl &t iat egr al
with) the ri - | & .t -hol e pi.ns 52.so0. a8s. to provide an electrical
connecti on bgiti%ecg:r%qt- & (t:y(’?(r%}r#geéc St aeﬁegr%%lfsse%éfﬂaﬂb“é PR 72T 4BS Sockets
housi ng el ectsoickait scolet.aot,s S eanthdd)stabdkcheo dmnnedesents g emhtgaf t he
femal e connegtor nnector_elenents recited in the clains.

Ot her possi bﬁae g%&%ﬁ'%lg]et{%& aly %?@Wﬂ?%rﬁ%ﬁ% o‘frq’?lc?r%@f

vari ous conbianatiidensasfgec @ eciteiriel larenist L af fdxad dec e base 50 as

needed to mate wi.th t.he nmal e.connectors (e.d., 20) of a conputer_storage
drive (e.g., af??f.lcatm“r-sor %ﬁq&cq%% %?fb"cﬂ:‘?'zﬁnﬁe & tmo %138 m8 ) DE
femal e conbi ot ithie conRet@rslEl ((dfaed WiBth CRIPMSE e RRWRIgLQNnect or
140, a 40-SOCK%E}R| dat.a connector 142, a base 150, and a pcb connector
conprising a“pi aIQEtey r3ehtsiidddorth zanghdote ginsiid &2 modgh- hol e pi ns

152. | npavetker aeneqdicBiilcald ddHRa:E MRt dd QA Ot Honnect or
210 (FIG 6) rigﬁﬁcorrpri se a power connector 240, an |DE data connector 242,

and a digitaFf nEScfné@or AP (e.9. 4 i 4not HRackaiodIgRsing a

three- el enentellbErgeahi RntaR te0HRLHISHA ddd Go De MhLHUMRY | S€ a pover
connector 340, an | DE data connector 342, and an | DE
elements of the female connectors and/or connector

elements recited in the claims.

Other possible embodiments of a female combination
connector include various combinations of connector
elements 54 affixed to the base 50 as needed to mate with
the male connectors (e;g., 20) of a computer storage
drive (e.g., 12).

For example, in one embodiment a two-element IDE
female combination connector 110 (FIG. 5) may comprise a
power connector 140, a 40-socket IDE data connector 142,
a base ‘150, and a pcb connector comprising a plurality of
conductors such as right-angle through-hole pins 152.

In another embodiment, a three-element IDE
combination connector 210 (FIG. 6) may comprise a power
connector 240, an IDE data connector 242, and a digital
audio connector 248.

In another embodiment, a three-element IDE
combination connector 310 (FIG. 7) may comprise a power
connector 340, an IDE data connector 342, and an IDE
master/slave cable select connector 344.

In yet another embodiment, a four—-element IDE

combination connector 410 (FIG. 8) may comprise a power



master/ sl ave cabl e sel ect connector 344. In yet another enbodi nent, a
four-el enent | DE conbinati on connector 410 (FIG 8) nmay conprise a power
-14- connector 440, an |IDE data connector 442, an |DE naster/sl ave cable

sel ect connector 444, and an anal og audi o connector 446. A femal e
combi nati on connector may also be configured for use with a SCSI storage
drive. As illustrated in FIG 9, a five-elenent SCSI conbi nati on connector

20 oy ComprL8fndeRORCh4BONARCIBE d3a BopflecRaR Al PIRL fgka connect o

542, an 8-soc enfi on sel ect connector’ an anal og audio
connect or 546pasherasdayget akbadadselectneonoeckss, 444| shdwancanategaf fi xed

to a base 550, éigeggh ??L gg?blnatlon connector nmay al so have vari ous
enbodi nent s conpr|5|ng 8| er ént “conbi nati ons of connector elenents, as

di scussed above wiAhfemspectombinatibh conmherabromagoabsctbe. The specific

f t f-1h t | t ' d ab th t to |IDE
and SCS1 conbPRAF1 SR 8nREE | BPe WaPRaraSCyk §iRREEn RLTRe dDPI i calion. For

exanpl e, a SCBlluslendtédcahi PDGSebech @Qﬁﬂeeuemeﬁe gCSIS6Omb Myt EOHPr i Se 6

ket 8 ket kets in, ' fi t . |
Cont L gut at | onSoBPSEEPEnif 8 BoKoFBPF 4R ScOnHeLEDr cBePahan P40 uaeSti i I DE'

and SCSI st or agekelt i €SI haxeabeenindcseussad, haneshRsotReevecsa femal e

conbi nati on connect 10, may used to connect an ter prage drive

havi ng mul ti pt@SHet 1€%Bh88t5?gefﬁ §OBBECEPTp géPal%P ngfﬁﬁb?% 10

Accordingly, ¢denéepatessepbanat aOGLQQﬁBQChﬂﬁiodbéﬁﬂééﬁérhS‘l@} nashoged not

be regarded as |imted tgo_use wth any particul arg nEuter st orage devi ce,
Fpe

dat a si gnal c%%*?%u?ﬁfl%ﬁflﬁ?dt§ﬁeaoPaEEb55ﬂxenﬁl 8npu®er storage
drives whose i&dbohdelbRNSonRY¥ch8Rehil B&galhaeeU§§r9&u§ £R8984 Ement s

comprising different combinations of connector elements,
as discussed above with respect to an IDE combination
connector. The specific configuration of the connector
elements discussed above with respect to IDE and SCSI
combination connectors may also vary based on the
application. For example, a SCSI identification select
connector (e.g., 560) may comprise 6 sockets, 8 sockets,
or 10 sockets in various configurations.

Exemplary configurations of a female combination
connector designed for use with IDE and SCSI storage
drives have been discussed herein. However a female
combination connector 10 may be used to connect any
computer storage drive having multiple male connectors to
a pcb or plurality of cables. Accordingly, the female
combination connectors discussed herein should not be
regarded as limited to use with any particular computer
storage device, data signal configuration, or type of
pcb. Exemplary computer storage drives whose
installations may benefit from the use of a female
combination connector may include drives such as CD-ROMs,
tape drives, ZIP® drives, floppy drives, hard drives,

etc. Other devices which may be mounted in a drive bay



conbi nati on connector may include drives such as CD-ROVs, tape drives, ZIP
drives, floppy drives, hard drives, etc. Qther devices which may be nounted

in a drive bay -15- of a conputer may
al so benefit fromthe use of a fermal e conbi nati on connector, such as a
phot ogr aph scanner. Vari ous rreans_flgr_ mounting a fenal e conbi nation

connector (e.g., 10 and 110) to a pcb nmay be provided. In the preferred

enbodi nent j Jﬂgi qnpg j ' vigggi re
speci ficall ?&O\ﬁnéﬁﬁ’?‘-"?ﬁgﬁ% rgaﬁltg;iﬁcho e&%%tﬁgf%p:%kg%oﬁegﬁ% base are
provi ded. Ficogbisadsorf admnguitor 53wre aomashetbdmpomeots=nf the fenal e
connector el enen e i ns Y. J rted into
correspondi ng hoﬁ%gifgr?sa%e%"ds( Zf%&?ﬁél\%&e%gﬁdg]n%y ‘{ereas%c%g%irrga??t%n el ectrical
traces adj acemnedt®rholeesy. , THO ramght gl o aspeckh mdy thee gpowsid®i al | ows t he

connector el ts 54 1o be ori.ented along the, s plane as the pcb 14. A
support rrenblgir é}?éneerﬁer%lmo %“be‘g‘?o' ach(l.liaﬁa%ha s <ﬁs)t(’)rt and

al i gnnent f eonneetiiars diZs &2 td mSowid@dint iMgres wpeceficallihe pcb 14.

Al ternativel)y, f emal e .conbi nat.i connector 610 (FI 1 may, | ncl ude

st rai ght th%l?&%-_ﬁ&%gepitﬁ? Stpport &Y b as‘ﬁ%%’g%eég%il%%s%l%% et ves as
a Im(;untijng @l:ﬁfv&@l@g.or Em(;cp@hdsl.%ﬂ'?é i’gsi:ngSZIOAJSe pedYen &t drato Ee I

sol dered to t p 14 i scussed above with respect_to the right-angle
Chr ough hot CREAE R S diie (FHAE ATRaTEoL s L S bor THCTHE pi o672
allows the feeil @ UMY ials 6 2HRL} S5 Orbed olhedt sk Peshemdicyl arly to

the pl ane established by the pcb 14, A femal e conbi nati on connector
710 may al s& A @ P ghtt ~Bngl ¥ surd e AFHURR | TREFRESR, s i1 1 ustrat ed

in FIG 12, dikdMiichis WAt MHE c&oOt @gd Shd¥és ar ermé oy dg1&onnection
to a pcb. In this enbodi nent, the surface nmount contacts 774 may_ be

sol dered t o aRRctofpddie anins prb a1t thaecoRRRCtOF ¢hemRRES hot €50
drilled in the oriented along the same plane as the pcb 14. A

support member 70 may be included to provide additional
support and alignment for the pins 52, as well as a
mounting surface for the pcb 14.

Alternatively, a female combination connector 610
(FIG. 11) may include straight through-hole pins 672
supported by a base 650 which also serves as a mounting
surface for the pcb 14. The through-hole pins 672 may be
soldered to the pcb 14 as discussed above with respect to
the right-angle through~hole pins 52 shown in FIG. 10.
The straight aspect of the pins 672 allows the female
connector elements 654 to be oriented perpendicularly to
the plane established by the pcb 14.

A female combination connector 710 may also comprise
a right—-angle surface-mounting means, as illustrated in
FIG. 12, in which surface mount contacts 774 are provided
for connection to a pcb. In this embodiment, the surface
mount contacts 774 may be soldered to contact pads on a
pcb without the need for through-holes drilled in the
pch.

The pcb mounting means of a female combination



pchb. The pcb nDuntlng means of a femal e conbination

connector 910 (FIG's 15 and 16) may alternatively conprise a cabl e
connector allow ng indirect connection or nmounting to a pcb through one or
nore cabl es. A cable connector conprises a plurality of conductive
connection points 984 (FIG 15) electri<ed+y connected to sockets (e.qg.

956) in the fermal e connector elenents 954, and a | ocking plate 982 which
attaches to aobaeet©50910heFmG nere50ahaes698ﬁayaylberahtaobé9 to t he
femal e connector_ el enents, 954 § nﬁb conbi. n tlon connect 910. For
exampl e, 1 ne BT L8 S SBOCRRY S BRBPFSECF ALY PHIEP. dPRSESES. GONRESELaRd 0o8)
or ribbon cabreso@etfing 882a £88, tﬁﬁdu@ﬁGbne or mésecabbess986Aatebméessed
agai nst the connecfion 0|nts 984, i ?ula g %he cables 986 is

pi erced and TRB"EGERELS TBF@??SQSG? HF@ &FdCcPOF| 88P YetoRfieEPBASEEPRe
conduct ors opoihescabiesFra86. 1$meeueekrmgamn9teonﬁeatéacbedseukétbhe cabl es
986 and the onnectégﬁép0|n the base 950.to holdggge cahles 986 in

9
pl ace agai nst€t%e’c cf?oﬁﬁﬁogﬁpg §85°NRRELPERIAGSPFS: 8°8822REy2al so be

used to pressothengaplese9862agniBht athacheanest hoBapei BEH.984naf ber the
cabl es 986 ‘have been aligned adj acent the corresgondigg connecti on points
984. The | ocRPRY PRALESIBEOnRpYLECaREARRABE! 5Ot hBSHASBASS0CABPAGLER

adhesi ve, wﬂéhem@ﬁbanbsaloeltﬁé fehallB aB¥bohhelofBRBRhecthe g2l es 986 may
then be connected to a , or other elenent. The femal e

r Su . I3 » . .
connect or eIEﬂﬁn?§a@8heoftbﬁecﬁéhﬁﬁeggénﬁﬁMaFPEHrééﬁnéﬁ@éVlgmélnﬂyrﬁﬁen be

connected togt ”ab§OCQHae§§9§S 92918506 eggpggeqesgoraggzdrgy@ 944qas
illustrated |n Exenpl ary pcb nmounti ng freans have been

di scl osed. F%%éber the femal e conbi nati on connector (e.g., 10 and 110) nmay
be mounted to a P&Q &b&beé”ys@OQBQCbkeesgﬁaaaaEHE%keaéﬂcehnébéioﬂay be

devel oped in the future, such
points 984, the 1nsulat10n of the cables 986 is pierced

and the sockets (e.g., 956) are electrically connected to
the conductors of the cables 986. The locking plate is
attached over the cables 986 and the connection points
984 to the base 950 to hold the cables 986 in place
against tﬁe connection points 984. The locking plate 982
may also be used to press the cables 986 against the
connection points 984 after the cables 986 have been
aligned adjacent the corresponding connection points 984.
The locking plate 982 may be attached to the base 950
using an adhesive, with mechanical clips, or in any other
manner. The cables 986 may then be connected to a pcb,
power supply, or other element. The feﬁale connector
elements 954 of the female combination connector 910 may
then be connected to the male connectors 920 of a
computer storage drive 912 as illustrated in FIG. 16.
Exemplary pcb mounting means have been disclosed.
However, the female combination connector (e.g., 10 and
110) may be mounted to a pcb with any connection means
now known or that may be developed in the future, such as

a straddle mount connector or any other suitable



a straddl e nount connector or any other suitable

-17- connector. Conbinations of pcb connection pins and support nenbers,
as well as other neans for connecting a fenmal e conbinati on connector to a
pcb (e.g., surface nount contacts and cabl e connectors), may sonetines be
referred to in the clains as "printed cLFquit board connectors”.
Referring nowto FIGS. 13 and 14, a female conbi nati on connector 810 nay

conpr i se al i gafRBLbidgeT o ihat A SHALASAIRSE ROWUR] Loy standard

i ndi vi dual femal e connectors, although the unique an digilnctlve | ayout of
the fermal e cSHRBOLSH MEMOREHtys B549ldd e attenawmbrorfey igpnremtingges.

A femal e congepat k0l oa®IReGQ); Y | S i ffen i bs 876 -
5 i l]n§%$1y mf?%gg%gpgg%% g%gL’The &

879 attached to or nol ded integ ocati ons of
t he stiffeni B§URLth§OBEE L sgARdy cakdito sronneactyus)i denajesiamet imay didy in the

femle conbi hakkoReaORBCALOLHEL ML AV OISlNE dJAGHENGR MY the pins

852. While illustrative and presently "pretferre odimen of the
i nventi on ha¢€npeetogeseri bed in detail herein, it is to be understood that

and that the- appended el aome Al & Hhiredt 1 GThe Timdt PR 1 | nel ude. sush
vari ations, EREEpRagion gonoedport Bd pmiay comprise alignment ridges
(e.g., 880) such as those provided for standard
individual female connectors, although the unique and
distinctive layout of the female connector elements 854
reduce the need for alignment ridges.

A female combination connector 810 may also comprise
stiffening ribs 876 - 879 attached to or molded
integrally with the base 850. The locations of the
stiffening ribs 876 - 879 are chosen to provide desired
rigidity in the female combination connector 810 while
avoiding interference with the pins 852.

While illustrative and presently preferred
embodiments of the invention have been described in
detail herein, it is to be understood that the inventive
concepts may be otherwise variously embodied and
employed, and that the appended claims are intended to be
construed to include such variations, except as limited

by the prior art.



VWHAT IS CLAI MED | S: 1. A femal e conbination connector (10),

conpri si ng: a base (50); a femal e data connector (42)
affixed to said base; a femal e power connector (40) affixed
to said base; and a printed circuit board connector
conprising a plurality of conductor%l%BZ), each of said plurality

of conductors being supported by _said_base, and each of said plurality
of conductors being el ectrical | yWHAT ISoGHAIMEDGIShe of said fenml e
connectors. 2. The connector (10) of claim1, further conprising a
femal e digital audio copnector (48) affixed to said base. 3. The
connector (10) of Era| 1repalenePmRiRpEienngorneehare (AR4t og audio
connector (46omptixefgto said base. 4, The connector of claiml,

further conprising a fema] e sel ect connector (44) affixed to said base.
5. The connector of cPaP@se, (RRéfein the plurality of conductors of said

printed circuit board cgnpgrhPt S9PR' LSEedtBLUrabit I - e
t hrough- hol e pins (52). 6. The coﬁngg%o§@%¥ %Fg%ﬁ§%?aéﬁ%$%#n t he
printed circuit bod®8€éonnector further conprises a support member (70),

said support nember beipgraffiXedohorSabinbassy A6 SAEF SURPOS s EIDEr
provi di ng addi ti onal
base; and
a printed circuit board connector comprising a
plurality of conductors (52), each of said plurality
of conductors being supported by said base, and each
of said plurality of conductors being electrically

coupled to one of said female connectors.

2. The connector (10) of claim 1, further
comprising a female digital audio connector (48) affixed

to said base.

3. The connector (10) of claim 1, further

comprising a female analog audio connector (46) affixed

to said base.

4. The connector of claim 1, further comprising a

female select connector (44) affixed to said base.

5. The connector of claim 1, wherein the plurality
of conductors of said printed circuit board connector
comprises a plurality of right-angle through-hole pins
(52).

6. The connector of claim 1, wherein the printed
circuit board connector further comprises a support
member (70), said support member being affixed to said

base, and said support member providing additional

* c L M S %



:19- support for the plurality of conductors of said printed circuit board

connect or. 7. A nethod for connecting a conputer storage drive
(12) to a printed circuit board (14), conprising: provi ding a
femal e conbi nati on connector (10) conpri si ng: a base
(50); a plurality of fenaﬂ@*connector el ement s

(54) affixed to said base; and printed circuit board
connect or support defpring myluradidnalad WWWP& saishbpripzer _
of said plurglsiday;@f Hggygugdﬁﬁ%ggapg support ed by said base, and
each of said plurality of conductors being electrically coupl ed
to one of said plurality of female connector elenents;

mounting said fenge CM@A&%&P%&Q@M a condfitl:PLBbadeClreult

board by electrlcally cou ity of conductor of sai d
printed circ@inive (12boamd accmrnedieui q:crcsmtd hyand €d 40 r compridsand;: and

in a single connection , cli | e r ment s
(20) of said conmputer PP %lr%ag%l}t\%l mfaegn%nec%gﬁr%%g%gr (gk ments of
said fenmal e conbi wamipron sciargrect or . . The nethod of claim?7,

wherein said femal e connect qr elenegﬁadconprlse a data connector (42) and a
power connector (40). | e conmbi nati on connector (910),

conpri si ng: a base [@glity of femdlier sionmeansr( 83ékenakfi xed to
sai d base, for Wg@ ti th%ingnaug %pblnatlon connector to a
plurality of male conne o said base; and

a prlnted circuit board connector
comprising a plurality of conductors (52), each
of said plurality of conductors being supported
by said base, and each of said plurality of
conductors being electrically coupled to one of
said plurality of female connector elements;
mounting said female combination connector to

said printed circuit board by electrically coupling
the plurality of conductors of said printed circuit
board connector to said printed circuit board; and
in a single connection operation, connecting
male connector elements (20) of said computer
storage drive to the female connector elements of

said female combination connector.

8. The method of claim 7, wherein said female
connector elements comprise a data connector (42) and a

power connector (40).

9. A female combination connector (910),
comprising:
a base (950);:
first means (954), affixed to said base, for

connecting the female combination connector to a

R O

plurality of male connectors (920);



%

- 20- ’ second nmeans (952), supported by said base, for

connecting the femal e conbi nati on connector to a printed circuit board
(914) so as to provide an el ectrical connection between the printed
circuit board and said first neans; and third neans (990),
supported by said base, for connecting the femal e conbi nati on
connector to a power supply so as‘@@‘provide an el ectrical

connecti on between the power supply said first neans. 10.
The connector of cl ai nT®FORRRS ﬁstﬁgggbcoﬁ‘ép?%%’?%d M?Js%goaa‘s?ﬁ Wity of

conductive connecidritiePOimg SthOBAembDE ESMHEEA t 1h tdendan®de €®gi nati on
connector to a p”r”itr?tdegiéﬂ%&it?oﬁrg élé(lgl‘\l/)i asé:oa{]sdutc(;t Orrsov(?ifdeataA east one
ri bbon cable (99B% oar p

electrical connection between the printed circuit

board and said first means; and

third means (990), supported by said base, for

connecting the female combination connector to a

power supply so as to provide an electrical

connection between the power supply and said first

means.

10. The connector of claim 9, wherein the second
means comprises a plurality of conductive connection
points (984) for connecting the female combination
connector to a printed circuit board (14) via conductors

of at least one ribbon cable (99%2).
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