27 June 2005 PRINTED CIRCUIT CARD CARRIER FOR LONGITUDINAL ON-LINE
REPLACEMENT BACKGROUND OF THE INVENTION This invention relates generally to a system
for installing printed circuit 5 boards and, more particularly, to an apparatus for connecting, and a
method of inserting and extracting, a laterally installable computer system card longitudinally into a
multi-card chassis without the disrupting electrical power from the chassis. Personay ¢gerppuiers
(PCs), PC servers, UNIX servers, and other computer systems each typically have a chassis that
carries a number of cards, which are generally 10 formed from rectangular printed circuit boards

configured with electrical co ﬁ %d artlcular functions.
Typical cards for a computewi{ ﬁ@ﬁyﬁ ﬁ%ﬁ% 5&3%{}5@1%@ ards, video cards, and
modem cards. These cards ¢eN(RIGANESRYCON-fEINFERFIER CPFWEENTS that are arranged in

spaced, parallel relationship on a mother board or other support structure. 15 Commonly each card's
printed circuit board forms a male system connecter that conforms to the female system connectors,

configuring the card for connectlﬁéﬁgﬁwq? Iﬂw female connectors are
typically in a particular format th connections being made. For
example, PCs commonly are configured with system connectors in the Industry Standard Architecture

20 (ISA), Extended Industry Standard Architecture (EISA) and/or Peripheral Component Interconnect
(PCI) formats. Each of thdge mmmmnmd@tmsgmtaﬂaat@l@faysmnrﬁ@pmtabluw@smteshglamr

connection thatis b used b mputer system. es of co uter cards.are
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Common types,Afatadg W16téRAR; installable computer system card longltudmally into a multi-card

chassis without the disrupting electrical power from the chassis.

Personal computers (PCs), PC servers, UNIX servers, and other computer

systems each typically have a chassis that carries a number of cards, which are generally

10  formed from rectangular printed circuit boards configured with electrical components that
are directed toward one or more particular functions. Typical cards for a computer system
include input/output (I/O) cards, sound cards, video cards, and modem cards. These cards

are typically received in female system connectors that are arranged in spaced, parallel

relationship on a mother board or other support structure.

15 Commonly each card's printed circuit board forms a male system connecter
that conforms to the female system connectors, configuring the card for connection to the
computer system. The male and female connectors are typically in a particular format that
is a standard for the type of electronic connections being made. For example, PCs
commonly are configured with system connectors in the Industry Standard Architecture

20  (ISA), Extended Industry Standard Architecture (EISA) and/or Peripheral Component
Interconnect (PCI) formats. Each of these formats conforms to standards for the

respective types of bus and/or connection that is being used by the computer system.

Many types of computer system cards are configured with a bulkhead that

carries some type of external connector for the computer system. Common types of



external connectors include parallel ports, serial ports, monitor ports, phone jacks, audio ports and
midi ports. When such cards are installed in the computer, the computers are configured such that the
bulkheads are externally accessible, providing for the external connectors to be used without opening
the chassis. 5 For many types of computer system cards, the system connector is located on a lower
edge, and the bulkheads of the cards are located on a side of a card that adjoins the joyernegsige.
Thus, the bulkhead is oriented parallel to the direction of the card's insertion and extraction, and
orthogonal to the edge having the system connector. Typical ISA, EISA and PCI cards are configured
this way. Often, such cards are individual in 10 their heights and widths (e.g., the distance be%\éeen
rd).
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the chassis, an S male system connector into the computer system's female

connectopohfipereddedtinisapibectiuichdhés itk oaact ddl ly piccdls ibdgoipsoxidintg el therfadernhbn
external wall of the chassis, where the external wall has an opening configured to expose the

bulkhead €0BRRSFHISdorPreBisS YthovhIRPeRiRE the fhAgsFin place by the system connector, and by a
screw that secures the bulkhead to the chassis. Occasionly, cards must be inserted and/or removed,
either to change the 20 computer system's configuration or to remedy a faulty card. In many
instggnces, more than jIsrensingleypedoficstriputersyseamont dsstreesy tenpcsenectsesdicatedrds
are closely spaced, and can render a smaller_card inaccessible. This has_proyen to %ﬁ Ien%thy and
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insertion and extraction, and orthogonal to the edge having the system connector. Typical
ISA, EISA and PCI cards are configured this way. Often, such cards are individual in
10 their heights and widths (e.g., the distance between the opposing edges of one PCI.card

can differ from the respective distances on another PCI card).

The typical installation procedure for such a card involves powering down
the computer, opening up the chassis, and inserting the card's male system connector into
the computer system's female connector. At the end of this procedure, the bulkhead

15  typically adjoins an internal surface of an external wall of the chassis, where the external
wall has an opening configured to expose the bulkhead's external connectors. Normally,
the card is held in place by the system connector, and by a screw that secures the bulkhead

to the chassis.

Occasionly, cards must be inserted and/or removed, either to change the

20  computer system's configuration or to remedy a faulty card. In many instances, more than
just a single card must be removed and inserted, because consecutive cards are closely
spaced, and can render a smaller card inaccessible. This has I;Iroven to be lengthy and
disruptive, and it has given rise to the need for a means to insert and/or remove cards
without having to open the chassis and/or shut down electrical power to the remainder of

25  the system.



The insertion and/or removal of cards from a system without disrupting the operation of a system is
commonly referred to as On-Line Replacement (OLR). Itis known for cards to be configured with a
bulkhead and a system connector on opposing sides to enable OLR. Typically, the side of the card
that forms the system connector is 5 inserted into an opening in the chassis, while the person inserting
the card holds the card by its bulkhead, and most commonly, by a handle on its bujkhgad»jjze other
two sides of the card, which extend between the sides having the system connector and bulkhead,
are received in tracks that guide the card's system connector to female system connector on the

chassis. 10 A fully capahle system configured for QLR includes OLR hardware, sysiem software and
OS support, device dri\?ﬂ)se, ‘ﬁﬁ&@?&éﬁﬁ?&ﬁﬁ%‘? é)%]%z}rdéislaﬁrgrgr%sgg v%la‘?élt Srl%tﬁ{cl)%ntlgzléll%éﬁreto
ensure thahapioi-BroagtiyitrdmbenigminsiieréRyieastsoyenietiie g rrwpetar tOERNypealy, the

OLR hardware isolates the logic and power signals of a single printed circuit card slot from all other
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been provided in the past by systems compatible with 20 printed circuit card industry standards,

including byvis dntidreadcarionestdommiontyr byt baadie omitibulkhead. I stheydmsides
cards are configured to,he supported by card guides such thgt they can be removed and,installed
without ccﬂﬁﬁ&?iﬁ@r eiﬂhb‘g}iﬁgpeéﬁﬁ)§.“¥§8&ﬁﬁg,Sﬁg%ﬁmgﬁgeo%%&ﬁlé;é)m%eg%roar{le(ﬁpégl%}?ﬁogonaI
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system 25 connector. The typical force required to insert some cards into a system connector can be
as high a®s@hsochassitor higher). Such bulkheads are known to incorporate handles and latches for
convenient handling and replacement.

10 A fully capable system configured for OLR includes OLR hardware, system
software and OS support, device drivers, and a user interface. The hardware and software
function together to ensure that any OLR activity is benign to other devices connected to
the computer bus. Typically, the OLR hardware isolates the logic and power signals of
a single printed circuit card slot from all other devices connected to the computer bus. A

15  digital OLR controller arbitrates for the computer bus and controls all of the logic signals
for each slot. Power control electronics allows for power sequencing on the computer
bus, ensuring that power to the card slot is switched off for OLR, while stable power

continues to be delivered to other devices on the computer bus.

OLR solutions have been provided in the past by systems compatible with

20  printed circuit card industry standards, including VME or Compact-PCI cards, which are
of one or two fixed sizes. In these systems, the cards are configured to be supported by

card guides such that they can be removed and installed without contacting neighboring

cards. Typically, the bulkheads of such cards are oriented orthggonal to the direction of
extraction, on an edge that is opposite of, and parallel to, the edges having the system

25  connector. The typical force required to insert some cards into a system connector can
be as high as 60 pounds (or higher). Such bulkheads are known to incorporate handles

and latches for convenient handling and replacement.



3 27 June 2005 The above-described solutions do not provide for OLR of variable size cards
conforming to the common industry formats having a bulkhead configured parallel to the insertion
direction, such as ISA, EISA and PCI cards. Furthermore, the bulkhead of such cards do not provide
handles qr other detail for facilitating insertion or removal. 5 Some OLR systems have been devised
for use with PCI cards, such as placing the PCI card within a cage (or drawer), typicajly,£eay§ing
extended connectors and interfering with cooling airflow. One such system incorporates special
adapters and handles, while another incorporates special dividers and guides, along with handles, for
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generally requires a removal of covers and/or drawers to opén the chassis and gain access to the
card. Accomsegfiorifdiredtiamesistedslfde EiSaandPedveaddL Rusyiseemdns, the bubkhvedrE seehds

and the like, and a related method of inserting cards for. OLR, that pravides. for safe and convenient
insertion aft6¢ m% fﬁ%@iﬁﬁ/f?ﬁ&}ﬁ%d{ﬁmgggr tﬁi&b‘ﬂ%ﬁ%’f‘@@ﬂ&?bﬁ%‘?‘% any other
cards. The present invention satisfies these and other needs, and provides further related

advantages. SUMMARY OF THE INVENTION 20 The present invention provides an improved OLR
systefn for use with confpoee ERnsystesshbaitgteeikieatked et aisto withcBds carssstisrcHirsction,

Provide forlAaUATE AT ILEHRr AE5IGUeITANEh P e SR E A ARSI bt FASR g o
shutdown gf, gl GefEGRHABNGTHOCABYiRE EH18WS (e such system incorporates special adapters and
handles, while another incorporates special dividers and guides, along with handles, for
accommodating size variations and obviating potential electrical shorting of adjacent
10  cards. These known OLR systems for use with PCI cards use standard system connectors,
and maintain a standard extraction procedure parallel with the bulkhead. Similar to the
cases described above, this generally requires a removal of covers and/or drawers to open

the chassis and gain access to the card.

Accordingly, there has existed a need for an improved OLR system for use

15 with PCI cards and the like, and a related method of inserting cards for OLR, that provides
for safe and convenient insertion and/or removal of the cards, without requiring a
shutdown of electrical power to any other cards. The present invention satisfies these and

other needs, and provides further related advantages.

SUMMARY OF THE INVENTION

20 The present invention provides an improved OSLR system for use with
computer system cards having bulkheads parallel to the cards' insertion direction, and with
a related method of inserting cards for on-line replacement. The system and method can
provide for safe and convenient insertion, replacement and removal of the cards, without

requiring a shutdown of electrical power to any other cards.



27 June 2005 The invention includes a computer system configuréd to be connected to one or more
printed circuit board cards. Each of these cards has a lower edge that forms a system connector
defining a card-insertion direction. Each card also has a bulkhead that is substantially parallel to the
insertion-direction defined,by the card's system connector. 5 The computer system includes a chassis
having one or more openings that lead to an interior portion of the chassis. These opgpipgsoare
configured for receiving the one or more of the cards. A central processing unit of the computer
system connects to a bus, which connects to one or more chassis system connectors mounted in the

interior portion of the cbm_fsis. The chas isdse¥%t881 Itnccélrkréi%%{g rg%%'ﬁ% ﬁ#@&?&%@é&?&%&&%é& 'gn 10
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with the chassis' one or more OBG ﬂ'lgS e inventu res one o ore carriers 1or connecting the
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system connector configured to mate with the card's system connector in the card-insertion direction,

and a seqeﬁﬁmemcommMgﬁgzmmeﬁﬁ@ﬁMQﬁQ@hM'@méml@éM@Maéﬁm
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in commuhié e Use of the™ cafriers can a van?égeousy ow the
cards' bulkheads to be approximately coplanar with the chassis' opening(s) when each card's system
connector is in communication with the computer Séstem. 20 The system further features tracks

configured to guide carriBhe gRBUYHahsy SREsISludssin ghassis R ymaOEOESROTRICRIENSS that

connectors of,the guided carriers to mpate with chassis' system connectors, T dfrom an
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the 25 chassis opening, and thereby provide information on the status of the card. This feature 5
a bus, which connects to one or more chassis system connectors mounted in the interior

portion of the chassis. The chassis system connectors define a chassis-insertion direction

10 with the chassis' one or more openings.

The invention features one or more carriers for connecting the cards to the
computer system. Each carrier has a body having a front end and a rear end, a first system
connector configured to mate with the card's system connector in the card-insertion
direction, and a second system connector configured to mate with the chassis' system

15  connector. Each carrier's first and second system connector are in communication with
each other so as to put a card in communication with the computer system. The use of the
carriers can advantageously allow the cards' bulkheads to be approximately coplanar with
the chassis' opening(s) when each card's system connector is in communication with the

computer system.

20 The system further features tracks configured to guide carriers through the
chassis openings, and to guide the second system connectors of the guided carriers to mate
with chassis' system connectors. The tracks extend from an en{li within the chassis to an
end at the chassis' opening. The tracks are composed of a translucent material, and a light
source at the tracks end within the chassis serves to illuminate the track's end at the

25  chassis opening, and thereby provide information on the status of the card. This feature



27 June 2005 advantageously provides an efficient communicatign. system from an internal portion of
the chassis to the opening where a card is inserted. Other features and advantages of the invention
will become apparent from the following detailed description of the preferred embodiment, taken in
conjunction with 5 the accompanying drawings, which illustrate, by way of example, the principles of
the invention. BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a perspectiveyigwmo @3
embodiment of a computer system including an on-line replacement (OLR) apparatus in accordance
with the invention, 10 shown in its uninstalled position, with a printed circuit positioned to be installed

in the apparatus. FIG. 2 is a perspectiveview the embodiment depicted in FIG.. 1 shown in its
installed paOtBN BRI PEAHE DR BHER SRS BT SETEN oA ISR L 0o the
illustrative g{awigsistis i avhistendard sonneetsw, and a carrier 11 and related method
according to the invention, for inserting and extracting, a laterally installable computer system PCI

card 17 longitudinally into a multi-card chassis 23, without the disrupting electrical power from the
chassis. The carrier 11 a first, preferaply, female, system. connector 13 configured to mate with a
20 laterally installable, p?ﬁ%?éé!ﬁﬁm%?é, ?e‘?ﬁ%%ﬁ%%sc%fréﬁ%‘&ﬁ(‘?ﬁé‘%ﬁf’ﬁ?&ﬁﬁs&@ RAEY e
2005 furthgfeTas gwiipiita NEA AR STiRIE o PYRtGITE £E1REE €1 S QinREHIgHREh I RsHfuetich with
longitudinally installable, preferably female, system connector 21 on the chassis. The terms lateral and

longithidinather@cedsapanying: doaveia gsfemmohtal lustaate, die sviay ofitresaplsstths pamuNes af. thieus,
the term "I%%ré';}ll‘ﬁigna reference to the side

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of an embodiment of a computer system
including an on-line replacement (OLR) apparatus in accordance with the invention,

10  shown in its uninstalled position, with a printed circuit positioned to be installed in the

apparatus.
FIG. 2 is a perspective view the embodiment depicted in FIG. 1shown in its
installed position.
DESCRIPTION OF THE PREFERRED EMBODIMENT
15 With reference now to the illustrative drawings, there is shown a system for

connecting, and a carrier 11 and related method according to the invention, for inserting
and extracting, a laterally installable computer system PCI card 17 longitudinally into a
multi-card chassis 23, without the disrupting electrical power from the chassis. The
carrier 11 has a first, preferably female, system connector 13 configured to mate with a

20 laterally installable, preferably male, system connector 15 on the PCI card 17, and it



5 to side dimension when a card is held, by the bulkhead, with the card extending away from the
holder. The terms are not a reference to relative dimensions of the card (i.e., it does not matter if the
card is longer than wide or vice versa). Preferably, the system includes the above apparatus, along
with connecting features such as an upper light pipe 25 and a lower light pipe 27. The light pipes are
10 preferably mounted on the chassis 23 and configured as tracks that can guide the gairigiotl
longitudinally through an opening 29 defined in the chassis, and guide the carrier's second system
connector 19 to Iongitudinally mate with the chassis' system connector 21. The system also preferably

includes typic stems(é ot show V|def ron Ilne r men %OL f ds ch
subsystem can aﬁa‘?(1ev£?§1rraerzglélys‘?fl Sware an§ % sucrg)ﬁlor é\%;%é% rl&gr‘év atl{n a
user '”terfi’&ﬂgfﬁ@@ﬁﬁﬁyQﬁgﬁﬂm@rﬁr&@ﬁﬁﬁe%ﬁ(ﬂﬁ%%tﬁiﬂfc@ﬂh@t& aqtiyifyhe bRAsel to other
devices connected to the computer. The PCl card 17 is of a conventional layout, being configured to

be installed by lowering |ts male system connector 15 into a mating female connector and then 20
fastening it to an adjace erlor cham%ls \?{?SH T;}ﬁ&#edu e has t bee entlr atl factor
because it generally has ngséafg fafaPes ag&: %)aaft‘fgﬂ
the card haﬁmm&a@dw@BMQﬁ G YT (0 @@l@e 1&@@1%@ reruAcedaatside
However, the height of the card (i.e., the lateral distance 25 between the upper and lower edges at

someSgivetolsidatdimantieatishpaadcard lisnkeldoby tire Julkhweads with theocard extendingtaving
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terms uppgoeseitiedoftRe WaBe iSiRAthas thaRTWRIRCEr O deevepRfiguration of cards inserted into a

desktop PC, and

Preferably, the system includes the above apparatus, along with connecting

features sqql},as an upper light pipe 25 and a lower light pipe 27. The light pipes are

10  preferably fﬁounted on the chassis 23 and configured as tracks that can guide the carrier

11 longitudinally through an opening 29 defined in the chassis, and guide the carrier's

second system connector 19 to longitudinally mate with the chassis' system connector 21.

The system also preferably includes typical subsystems (not shown) to provide for on-line

replacement (OLR) of cards. Such subsystems can include OLR hardware, system

15  software and OS support, device drivers, and a user interface. These subsystems are

designed to ensure that any OLR activity is benign to other devices connected to the

computer.

The PCI card 17 is of a conventional layout, being configured to be installed

by lowering its male system connector 15 into a mating female connector and then

20  fastening it to an adjacent exterior chassis wall. This procedure has not been entirely
satisfactory, because it generally has required a removal of covers and/or drawers to gain

oy

acCcCess.

In particular, the card has an upper edge 41, alower edge 43, a forward edge
45 and a rearward edge 47. However, the height of the card (i.e., the lateral distance

25  between the upper and lower edges at some given longitudinal location) and the length of



5 thus the upper and lower edges are on laterally opposite sides of the card. Likewise, the forward
and rearward edges are on longitudinally opposite sides of the card. The forward edge 45 of the PCI
card 17 incorporates a bulkhead 49, which has a main surface 51 that can adjoin or mount
connectors for external devices (not shown). For mating with a conventional personal computer (PC),
the bulkhead includes 10 a lower tab 53 that is coplanar with the main surface, andyanppepiab 55
that extends in a direction normal to the forward edge of the card. The upper tab defines a screw hole
57 for affixing the card to a conventional PC chassis, thus securing and grounding the card. The lower

edge 43 of,the card. 17 defines a . cgnvanii PGl clon It 15 cenfigyred
for insertiCJ{Hea(r:{‘(lur%rre1'%‘\’/%$ Fnqugfé?gf%agré}?r@?ﬁ&e%%[l{r)e{%%ﬁ%ﬁ £ﬁ%s{,al]a?tera g([:Fadrg-air%sertiolgnB Irection
is substaniiplbhnareriig i s ratsbesaeriticd, ®ieceptpeahapiobin ehprinaipahgimansiestofctiens
bulkhead (between the lower and upper tabs, 53 and 55, respectively). In orderto conform to

conventiond] ftandgrdecasdstiod ¢his'typgstehhe ahovadrse arsthp deraiy appaitaid lwsTAe terfard

edge of the card. Inthe context of this lication, it.is to ngde e direct f] by a
20 connec‘f&&&?ﬁﬂggrﬁ%ﬁ 5?%1}%%78 8 t?speﬁ%:g %%0 urfsﬁﬁlr?sneﬂtl}g%g{@}#ec %cg# gtgfr}}g{rélrgle(g %%?réglqe)ego%?gctor.
The carriefisk ih&apperaiitiosebddiutetornlieatisosppositelsideicafiyhecaneclikbveiRCttard.
The carrier preferably includes a body 71 having an upper edge 73, a lower edge 75, a front end 77
and a bacfamarbanddearwesdedgerars padarssudwaliypppesitesidssOiciigtdd for controlling

the longitudinal insertion and extraction of the carrier into and out of the chassis. The first and second
system connectors 13, 19 8 27 June 2005 are preferably configured to accommodate both 32-bit and

64-bit cards, and the systamfeanarttdsears oage RChowet andnddrpotuapriibalidhead #8, cahiich 11
preferably includes one or more guides that are configured .
has a main surface 51 that can adjoin or mount connectors for external devices (not
shown). For mating with a conventional personal computer (PC), the bulkhead includes
10  alower tab 53 that is coplanar with the main surface, and an upper tab 55 that extends in
a direction normal to the forward edge of the card. The upper tab defines a screw hole 57

for affixing the card to a conventional PC chassis, thus securing and grounding the card.

The lower edge 43 of the card 17 defines a conventional PCI multi-pin

system connector 15 that is configured for insertion and removal in a lateral card-insertion

15  direction 61. This lateral card-insertion direction is substantially parallel to the forward
edge 45 of the card, and to the principal dimension of the bulkhead (between the lower

and upper tabs, 53 and 55, respectively). In order to conform to conventional PC systems,

the card's system connector is a standardized distance form the forward edge of the card.

In the context of this application, it is to be understood that the direction defined by a

20  connector for insertion and removal is the natural insertion direction for a male - female

connector.

The carrier 11 is configured to receive, strucmrall; support, and electrically

connect to the PCI card. The carrier preferably includes a body 71 having an upper edge

73, a lower edge 75, a front end 77 and a back end 79, and further includes a handle 81

25  along the front end, configured for controlling the longitudinal insertion and extraction

of the carrier into and out of the chassis. The first and second system connectors 13, 19



to guide the card 17 into place on the carrier and/or to provide structural support to the 5 card. In
particular, the carrier includes a rear guide 83 forming a rear track 85 that faces in a longitudinal
direction and is configured to slidingly receive the rearward edge 79 of the card, a front guide 87
forming a front track 89 facing in a direction to slidingly receive a side of the main surface 51 of the
card's bulkhead 49, as well as the carrier's first system connector 13. Each of thesgsthgeteatures
slidably receive the card in a lateral direction 10 to mate with the carrier. The rear track is slidably
adjustable along a slot 96 to accommodate for cards of different lengths. A spring-biased pin (not

eudes AL R B D ST,
the carriegdnnetdesare fatelddriciusieand3 B prol9Amplndigisasl to mate with the screw hole 57 in the

bulkhead, and a flange 101 that is configured to structurally retain the side of the bulkhead. The carrier
11 further includes a chassis-lock 105 button that is configured to operate a lock that will lock the

carrier into the chassis. Wiring 91 electricall nn rier's fi ith 20
its second system conng‘(lzl&%rc %B-.l]élrhtl ﬁ%r%gf%g? elé(%%fy mqt(ie%rg Iv%éﬁ%? §§§%%%%€€g%§g§g¥ :
Sepafate')tcﬁ'gﬁidé Heicdrdeiar abdy ,ﬂm@@ﬁidﬁ'é tanisysirdiczannacividess e tilnal sapofotmdicand
most preferably the two S)éaséem connectors have a one-to-gne _relationship betwe&r;gtge'r respective

electfical 68FheiRamstivhlapHhsSaragsipludanade 2ids Bardoaminga GrEra dasesio 25

backplane h rfiess | ather: (r él%p%ﬁ@d 9 2q Jpine
2005 eac i% g’%%g%é%g, gpla(%%ﬁ%?lla}%%%&%Bigﬂggggﬁﬁgﬁaaﬁn%l gc ge%?}{geé?g erably co%figurggJ to
mate with th@ e cadirenitgadde 3 fiamsinglafiortbaaviesdefaciiiieth ativectitretoshidirgiy tovetvdight
pipes 25, 27 are connected to the computer i
a side of the main surface 51 of the card's bulkhead 49, as well as the carrier's first system
connector 13. Each of these three features slidably receive the card in a lateral direction
10  to mate with the carrier. The rear track is slidably adjustable along a slot 96 to
accommodate for cards of different lengths. A spring-biased pin (not shown) locks the

rear track into place, preferably at standard card lengths.

The carrier 11 also includes a card-lock 97 that is laterally slid downward

over the bulkhead 49 to lock the card 17 into the carrier. In particular, the lock includes

15  apin 99 configured to mate with the screw hole 57 in the bulkhead, and a flange 101 that
is configured to structurally retain the side of the bulkhead. The carrier 11 further
includes a chassis-lock 105 button that is configured to operate a lock that will lock the

carrier into the chassis.

Wiring 91 electrically connects the carrier's first system connector 13 with

20 its second system connector 19. The wiring is preferably integral with the carrier, but
could be separately carried by it. Preferably, the carrier's two system connectors are in

the same format, and most preferably the two system connectors have a one-to-one

relationship between their respective electrical connections.

The chassis' system connector 21 is preferably mounted on a computer /O

25  backplane 93 that carries several other (preferably PCI) system connectors (not shown),



chassis 23, and are preferably configured as tracks that longitudinally receive and guide 5 the upper
edge 73 and lower edge 75 of the carrier | 1 through the chassis' opening 29 in a chassis-insertion
direction 63 so as to guide the carrier's second system connector 19 to mate with the chassis' system
connector 21. The chassis' opening and system connector thus define the chassis-insertion direction.
To aid in the insertion of the carrier, the opening (or openlngs) defined in the chassis gig alighed with
one or more corresponding 10 upper and lower light pipes, and with one or more chassis system
connectors on the 1/0 backplane 93. Light emitting diodes (LEDs) 95 connected to the backplane are

used to illuminate the li ht p|p the.card 17 |s IIy inserted and locke rrler 1, and
when theFES B SRR BT IE e AR AR LR B AT GACR DSBS TARY S FOIRAUEA 15 40
Is approxigyaifhe Wﬁ&jﬂ’rﬁﬁ@c{'eﬁ'&m@aﬁlﬁ EXBEIAMANL PO BB INEIIRELLD R ABSe! prOV'd'”g for

exterior access to the bulkhead. At the same time, the light pipes 25, 27 retain the carrier and card so
as to avoid their coming into contact with other carriers and cards that are inserted into the chassis in
other chassis system connectors. Preferably, &it]er the chassis or the carrier incluges a compressive,

electrically conductive rhBfcNRPES 884 IWiETu N OPARSS e 2n el KR GO HhEd tion tBE LR BT
chassis apgl e %ddﬂaeﬁe? lﬁg %69%%%% indhe,cRashis 16k %e i h?e%%f@@rﬁﬁﬁ'gera y it

electrically con uctlve mate tact in the vicinity of openi g 29, andpre
prevénts the Uppkagdgaf Bemubﬂmgne:tdgeﬁérw tHheaays&emlam’msgmlln@dlmms iopeaiap®fin

configured for OLLR, and ., 25 preferably includes an, QLR subsysgem inc d|n the appro nate OLR
hardware? m (%fﬁq‘é )?Qtéﬁ%gﬂbg‘? S STEEF AMATELRE 1htonduct

OLR 10 27.JunaR008 eﬂﬁggmt %@féfﬁ%ﬁﬂ%d%ﬁﬁ?“”ﬁﬁé’@ﬂé@ﬁ@ @@ﬂﬁg 9 4hs SR ARS8t

particular, the hardware and software function together to ensure that any OLRactivity is benign to
other  thus define the chassis-insertion direction. To aid in the insertion of the carrier, the

opening (or openings) defined in the chassis are aligned with one or more corresponding

10  upper and lower light pipes, and with one or more chassis system connectors on the /O
backplane 93. Light emitting diodes (LEDs) 95 connected to the backplane are used to
lluminate the light pipes.

When the card 17 is fully inserted and locked into the carrier 11, and when

the carrier is fully inserted into the chassis 23, the main surface 51 of the card's bulkhead

15 49 is approximately coplanar and flush with an external wall (not shown) of the chassis,
providing for exterior access to the bulkhead. At the same time, the light pipes 25, 27
retain the carrier and card so as to avoid their coming into contact with other carriers and

cards that are inserted into the chassis in other chassis system connectors. Preferably,
either the chassis or the carrier includes a compressive, electrically conductive material

20 90, configured to create an electrical connection between the chassis and the card when
the carrier is inserted in the chassis. Preferably, the compressive, electrically conductive
material makes the contact in the vicinity of the opening 29, and preferably it prevents the

leakage of electromagnetic energy.

The system of this embodiment is preferably configured for OLR, and
25  preferably includes an OLR subsystem, including the appropriate OLR hardware, system

software, operating system support, device drivers, and a user interface, to conduct OLR

10



devices connected to the computer bus, which in turn connects to the computers one or more central
processing units. Typically, for replacement of the card 17, the OLR 5 hardware isolates the logic and
power signals to the chassis' system connector 21 from the signals of all other devices connected to
the relevant computer bus. A digital OLR controller arbitrates for the computer bus and controls all of
the logic signals for each slot. Power control electronics allows for power sequencifng;gr: thg ¢omputer
bus, ensuring that power to the chassis' system connector 21 is switched off during OLR, while stable
power 10 continues to be delivered to other devices connected to the computer bus. Typically, the

central pr@qgﬁﬁiﬁglge{}om@dwﬁﬁeh%ﬁﬁg%rﬁmemk&a%tm@f@ﬁg &ﬁ@%ﬁ}ﬁ&%&%ﬁ%& éé}gglegar ;

becomes aware that the PCI Card 17 ever becomes faulty, if system tests ever s
has becohwrdadty, amdsedtwitth fumstrosinggythtardtscususthatanygOER catiyityds Bttign toetisar or
the system indicates that the card should be 15 changed to the OLR system hardware or software.

The OLR SRBASSHER FABREIFORLLES bHE ISR IHENFORBS YIS tRiieh COBRIHGRE ARGIOF the
gl gA ol AN
upper anchlower lighhy %?Sée%%?u}ﬁ%? Tﬁig}%%%‘%%ﬁ{?ﬂ?&%%gpzr?&g‘gﬁ%%g%E'p&% giggiser

can thus identify which card Is to’be remov uminate ight pipés.” The
lightSpipe haraiwiaeefisohate sithesl opiodicd fsovversigre statthe ohassiv'dyatehduethest e 12Boarniest card

has been inserted. The carrier, 11 is removed from the chassis 23 by disengaging the lock 97 through
use of a ruERAls Bét?gﬁ ‘i@’@,r Jla¥isey ?H‘Pé‘ﬂ%ﬁafi 91 the, GelsyAriFgTRICT B8S- 10Ag B3I ERm the

chassis. TRaESIRlArbitaRI BIALCG PG cLHa By YRR 5@%@%@%@?@#&9@5&9%@
ector

guides 83 and 87, respectively, to disengage the card's 25 system conn rom the carrier's first
system cBoweetooffoletentroarcs atlo s frgeoieeristqubkcagoni theyctaupaitrd tisecnsiaing thet steps
of extraction. 11 27 Jurile 2005 It should be appreciated from the foregoin%descri_ﬁ)tion that the present
power to the chassis’ system connector 21 1s switched off during OLR, while stable power
10 continues to be delivered to other devices connected to the computer bus. Typically, the

central processing unit, bus, and OLR subsystem will be contained within the chassis 23.

If a user becomes aware that the PCI card 17 ever becomes faulty, if system
tests ever show that the PCI card has become faulty, or even if the user simply elects to
replace a given card, then either the user or the system indicates that the card should be

15 changed to the OLR system hardware or software. The OLR system then preferably
illuminates the light-emitting diodes 95, which are aligned with the upper and lower light
pipes 25, 27, thereby illuminating visible ends 103 of the light pipes. The user can thus
identify which card is to be removed by noting the illuminated ends of the light pipes.
The light pipes can be further used to indicate the power status of a card, and whether the

20 correct card has been inserted.

The carrier 11 is removed from the chassis 23 by disengaging the lock 97
through use of a release button 105, grasping the handle 81, and extracting the carrier
longitudinally from the chassis. The card 17 is then removed from the carrier by sliding
the card along the front and rear guides 83 and 87, respectively, to disengage the card's

25  system connector 15 from the carrier's first system connector 13. A new card can be

inserted into the chassis by reversing the order of the steps of extraction.

11



invention provides an improved apparatus, system and related method for removing and installing,
and thereby connecting laterally installable cards longitudinally through a side wall of a computer
system, while the remaining cards of the computer system remain 5 under power and operational.
While a particular form of the invention has been illustrated and described, it will be apparent that
various modifications can be made without departing from the spirit and scope of the jpyvensign. Thus,
although the invention has been described in detail with reference only to the preferred embodiment,
those having ordinary skill in the 10 art will appreciate that various modifications can be made without
departing from the invepti dinaly, the invention is pot intended to be.limited, and is defined
with reference to the foﬁ}ov%?rng cglcaff)éép %ﬁéﬁlf%el#]ﬁ %bgh g 5%01ng% CAHHEMRP c%gﬁtng}: irpéeg nted
circuit boairgveatibiprevidesian itnpioved apparathassydrume hrd ol ARcdusiog adsistesmeamneaty that
defines a card-insertion direction, and a bulkhead that is oriented substantially parallel to the insertion
direction defitdlng and Saeeedy pornseing lsarallyhiassalabdecsradsiboogittdinatlyobsoush foside
receiving a Cﬁrgf%ngowhe&in 'ghes t%rr}iis‘%i@iigc{ﬁgeg a as¥lstem C neﬁgr to be %aced in communication
with the sys%em CONNECIBY OF tRe TeCEivEa Car ) thePEhYE scasryssté)m Sriee gﬁayégeéﬁiﬁmﬂning a
chassis-ingpdéepaieetianl spurttian: a body having a front end and a rear end; a first system
connector carried on the body and configured to mate with the card's system connector in the
card-insertion direction; a second system connector carried on the body and configured to mate with

the chassis’ system COW%raVﬁQﬁ{gmz{[tho?r%cgp &KS: rsl'[\?erﬂncoonnﬂaes%%reixf' iﬁustrated and described,
it will be apparent that various modifications can be made without departing from the

spirit and scope of the invention. Thus, although the invention has been described in

detail with reference only to the preferred embodiment, those having ordinary skill in the

10 art will appreciate that various modifications can be made without departing from the
invention. Accordingly, the invention is not intended to be limited, and is defined with

reference to the following claims.
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communication with the first system connector; a guide at the front end of the body, the guide being
configured to guide the card movement in mating the card's system connector with the carrier's first
system connector, and the guide being configured to support the card when the card's system
connector is mated with the carrier's first system connector; and a handle integral with %@8 guide, the
handle bein nfigured for controlling the insertion and extraction of the carri ift8%nd8ut of the
chassis; whjré?ﬁ' e carrier's body and first system connector are configured such that the carrier's
second system connector can be inserted into the opening in the chassis- insertion direction to mate

with the chagsis' system connector while the card's syst connector is mated to the.cafrier's first
system conriEctor. An eI BRI A B EHIEHIL PO S AR A o AL such tha
the card's budkiteadsweolbdvbe edyeronoiudiaty ecgyistear votingot chiss e fopsningandhinsettiercard's
system connector. is mated with the carrier's first system connector and carrier's second system
conecton 5 AU Wit CPUSGRR B o RS B e BRLED (L S G i 1,
wherein the bivelstionc|defidenhtbyriievang syttt eorasiets sewve Systemssinuaéiogsnn
communication with %he carrier's first ayste connegtor. 3. The %frrier of claim 1, and further including
a further guidBA! e Bk ENIGF HHE bSH@{’HS‘rS‘&‘i s QPR A ol EhaSF by being
configured tbguikeedhe ceschmavieationt witnathegsisecatsregste mfcte eateivedtitdit cherier's first
system conntﬁctor the &uides berigg[ conf;%ured to sup (%rt the card, when.the ﬁard's .S C?Iem connector

is mated witff 1He éar?' resn?irs(iosnyste(r)ﬁ c%nne%?gp,'%%d Re ¥idnér %rbals ésblgisr% é’aju%{% e

accommodaterpfesiagt length cards. 4. The carrier of claim 1, wherein the carrier's first system
connector is a body having a front end and a rear end,;

a first system connector carried on the body and configured to mate with the
card's system connector in the card-insertion direction;

a second system connector carried on the body and configured to mate with
the chassis' system connector, wherein the second system connector is in
communication with the first system connector;

a guide at the front end of the body, the guide being configured to guide the
card movement in mating the card’s system connector with the carrier’s first system
connector, and the guide being configured to support the card when the card’s system
connector is mated with the carrier’s first system connector; and

a handle integral with the guide, the handle being configured for controlling
the insertion and extraction of the carrier into and out of the chassis;

wherein the carrier's body and first system connector are configured such that
the carrier's second system connector can be inserted into the opening in the chassis-
insertion direction to mate with the chassis' system connector while the card's system
connector is mated to the carrier's first system connector; and

wherein the carrier's body and first system connector are configured such that
the card's bulkhead would be approximately coplanar with the chassis' opening when
the card's system connector is mated with the carrier's first system connector and the

carrier's second system connector is mated with the chassis' system connector.
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configured for the card to be a PCI card. 5. A connection system for connecting a printed circuit board
card to a chassis, wherein the card has a lower edge including a system connector that defines a
card- insertion direction, and a bulkhead that is substantially parallel to the insertion direction defined
by the card's system connector, and wherein the chassis defines an opening f%ﬁg:cei ing.a card,
comprising:;chasﬁﬁ s@em c?nTecto m%unted in the interiPr of the chassis, the' Uha g system
connector arfd operii % ffﬁfn% & ARssisHNEE o 8gﬁdﬂ?él'%eéjrr|g"‘?q LAFRG: 1 ?hg a body
having a fronbaig’andndasysteth adiistpstamconmadictioaridthahdhmiedys, fivet fe@tsystem
connector being configured to mate with the card's system connector in the card- insertion direction,
and a seconﬁoé%gfé?ﬁ' connector carried on the body, configured to mate with the chassis' system
connector, the second system connector being in communication with the first system connector; 14

27 June 2005 a guide extending from.an e ithin the chassis 1o an end gt the chassis' gpening, the

e beme Bomioul I8 B 08 Ble At Ao e S e e A e R P o st o

carrier's sectdbsyistetieaquidectothe fnate andibtick eriastibiesystgrbeingrenfigumbeoeguitiee guide is

configured ag a track com oszd. of a tran%lécent #ater{al' and a light sotr%rﬁﬁ at the g,ui(i!ﬁ'% end within
d IS

IR iHb r@%trl\?%uredct%r ur%f%gpé t%oenrglgcl e P ir& ORh3s pening, and

the chassis, e %r t source
the light sousgstebeicanoectbgutiedl daipes\bdimgntonfigticsd do Hupdetuleotdie whed; thbeattisthe carrier's
body and ﬂrsstygi}ésr%ecr:r(])rﬁ:r%r(l: (%Cfg TRaed %{'hq%gdcgrurfer}'éhﬁ}st system connector, and the further

guide being adjustable to accommodate different length cards.

4. The carrier of claim 1, wherein the carrier's first system connector is

configured for the card to be a PCI card.

5. A connection system for connecting a printed circuit board card to a chassis,
wherein the card has a lower edge including a system connector that defines a card-
insertion direction, and a bulkhead that is substantially parallel to the insertion
direction defined by the card's system connector, and wherein the chassis defines an
opening for receiving a card, comprising:

a chassis system connector mounted in the interior of the chassis, the chassis'
system connector and opening defining a chassis-insertion direction;

a carrier, the carrier comprising

a body having a front end and a rear end,

a first system connector carried on the body, the first system
connector being configured to mate with the card's system connector in the card-
insertion direction, and

a second system connector carried on the body, configured to
mate with the chassis' system connector, the second system connector being in

communication with the first system connector;

14



the carrier's second system connector can be inserted into the opening in the chassis- insertion
direction to mate with the chassis' system connector while the card's system connector is mated to the
carrier's first system connector; and wherein the carrier's body and first system connector are
configured such that the card's bulkhead would be approximately coplanar Witl%aﬁncr:%??s' opening
when the card's system connector is mated with the carrjer's first system copn % ée carrier's
second system con?w@gfgﬁgw H%Tfﬂqhgrbﬁﬁ sﬂltg%t %ﬁ'&g{%r{?‘%.eﬂfe% hé ﬁ%%ssystem of
claim 5, anddpetieg, abmnpuisia eincocopfigsseceto gleickidalyaeapdtrtugmhsarimksiondigaried,to contact
both the card a %‘é[)'?f chassis when the carrier and card are inserted in th ch%zsis .tt%(;eate an

| I

electrical cofR8cHIH ' Blfleth QHEggh §ngaghecﬁ'§h§;983’?8_%{ CORRELRH OS)}E ?nvg\‘ 5, and

further compriwisyis’ 3yaUenpressiseor | edicich\teogdidetigecondiguiaticandigracddonqustacbbath the card
and the cha?sis hen the carrier and card are inserted in the chassis, to create an electrical
connection bé"i&?il‘é%%g‘éﬁgéé@% d the card; wherein the carrier's first system connector is
configured for the cardgta Bewacd @l trar djulde2 7eddneiR103h8. chassivmptiter gysteouceniigned to be

connected to a Iuralic{y of printed circuit board cards, wherein each.card has a lower edge including a
oystom conrtagy et daEL AR B e SRR il (TR e
substantiallybgiagadteifigutes twsenividedinémtatidefomettidostatus ohtbiscaystem connector, comprising: a
chassis defining an,gierior fnd gne rmate openinas. g the lierion for reeelvind the plraity of
cards; a central processing UhIt; a bus connecting 1o the central processing Uit

the carrier's second system connector can be inserted into the opening in the chassis-

insertion direction to mate with the chassis' system connector while the card's system

connector is mated to the carrier's first system connector; and

wherein the carrier's body and first system connector are configured such that
the card's bulkhead would be approximately coplanar with the chassis' opening when
the card's system connector is mated with the carrier's first system connector and the

carrier's second system connector is mated with the chassis' system connector.

6. The connection system of claim 5, and further comprising a compressive,
electrically conductive material configured to contact both the card and the chassis
when the carrier and card are inserted in the chassis, to create an electrical connection

between the chassis and the card.

7. The connection system of claim 5, and further comprising:

a compressive, electrically conductive material configured to contact both the
card and the chassis when the carrier and card are inserted in the chassis, to create an
electrical connection between the chassis and the card,;

wherein the carrier's first system connector is configured for the card to be a
PCI card.
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a plurality of chassis system connectors mounted in the interior of the chassis and connected to the

bus, each of the plurality of chassis system connectors defining a chassis-insertion direction with one

of the one or more openings; a plurality of carriers, each carrier comprising a body having a front end

and a rear end, a first system connector carried on the body, the first system (C:%Enect(goggsing
yet8

configured t mateA/ith the card's srésﬁgénﬁ con ect%in the card- ins rtél%n dirf ibi) econd

. in
system connector ARSI B UBIHEERES RS AR EhE RHEGRSO fh“\%ﬂﬁﬂﬂ&tor, the

second systéoacboaeisionhakig Fachorar uricatinverittddeeifichi diygtenystemeasionza@luhality of
guides, each,guide being configured to guide at least one of the, plurality of carriers through one of the
one or more HHHESiE SHBHAGY TARCIREAGP. GURIEare SREAND & RRkHerth REL B S G carrers
to mate withpaingllef tbehehasaig syistetivaatefieetbhy, thedardsibgststetonnedtgr reshiprisivigte logic and

ignals b f the plurality of chassi h f.the plurality of
Chaseis Systor. coBEIL MBI LLRELRH e By AT PR T e IOE Whvgured

such that theecgiviiey sheqroradisysteardsynnector can be inserted into an at least one opening in the
chassis-insertion digecCtril n Itorrrg:ateiWithmat.chz?lssis' system connector while one of the plurality of _cards'
system connectors is Hated 8o he W Hies first system connector; and 16 27 June 2005 wherein
each carrier's bodyaaing tistregsitegriaccthrreectol ame assiingurei; such that a card's bulkhead would be
approximately coplgnp%rvgflt{}%]p Qﬁlassssﬁ (533'?3 Qr'rﬁl %ovr\meecr{ors mounted in the interior of the chassis
and connected to the bus, each of the plurality of chassis system connectors defining a
chassis-insertion direction with one of the one or more openings;

a plurality of carriers, each carrier comprising

a body having a front end and a rear end,

a first system connector carried on the body, the first system
connector being configured to mate with the card's system connector in the card-
insertion direction, and

a second system connector carried on the body, configured to
mate with the chassis' system connector, the second system connector being in
communication with the first system connector;

a plurality of guides, each guide being configured to guide at least one of the
plurality of carriers through one of the one or more chassis openings, and further
guide the second system connector of the guided carriers to mate with one of the
chassis' system connectors; and

a subsystem configured to isolate logic and power signals between one of the
plurality of chassis system connectors and the rest of the plurality of chassis system
connectors;

wherein each carrier's body and first system connector are configured such
that the carrier's second system connector can be inserted into an at least one opening
in the chassis-insertion direction to mate with a chassis' system connector while one
of the plurality of cards' system connectors is mated to the carrier's first system

connector; and
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the card's system connector is mated with the carrier's first system connector and the carrier's second
system connector is mated with a chassis' system connector. 9. The computer system of claim 8,
wherein: each of the plurality of guides extend from an end within the chassis to an end at one of the
one or more openings of the chassis, the guide being configured as a track col%ép

se%' translucent
material; the computer system further comprises a light source at the each of t jﬂ))g‘%ﬁ ﬁ of guide's
ends within the chal0R ERCAGRCEBIFES Befto LSRG ek R HRARARSIE I GRRRLTR NP he chaseis
opening, andhiten ligind's duilkadading ubd bgipmadxinatelide pidoamatibrn ehdteissptnengfaheard received

along that guide; apd the computer system further comprises a.sybsystem configured o, activate the
foht sourced e FOUCRAIE TR ORI S LB a e O AT AT ook ror
connecting a&y#essamumeykienn copmivionicatiatedwitha pHadsid' sirsteihlzoandatard to a circuit board
backplane within the interior of a chassis that defines an opening for receiving the card, comprising: a

chassis system connector configured for mounting on the backplane, the chassis system connector
defining a classis-inkedonpdiecystenvith themBemhereinguide being configured as a track to guide the

card through the chassis .openjng, and further gujde the system conpectpr in communication with the

card 0. mate with (8 AL, 2 AR R AR A e DA Sh e TR B mcent o

the backplare tmanftie antheropenngpehings dfathsishidssig uilde dnddegbemgpostiduwéad asaaslucent

material; a Iigrht source on tgre %ack lane at t e.gﬁjide's end within the chassis, the light source being
c

configured to ﬂﬁh(ngpnrg%)st%% gual e gtamﬁ_'eerl assis opening, and the light source being configured
to provide informatite aoitiprisatysehthiidhed carepreds adolighhequedeataitice each of the

plurality of guide's ends within the chassis, the light source being configured to
illuminate the guides' ends at the chassis opening, and the light source being
configured to provide information on the status of a card received along that guide;
and

the computer system further comprises a subsystem configured to activate the
light sources to provide the information on the status of the card.

10. A connection system for connecting a system connector in communication
with a printed circuit board card to a circuit board backplane within the interior of a
chassis that defines an opening for receiving the card, comprising:

a chassis system connector configured for mounting on the backplane, the
chassis system connector defining a chassis-insertion direction with the opening;

a guide being configured as a track to guide the card through the chassis
opening, and further guide the system connector in communication with the card to
mate with the chassis system connector, wherein the guide extends from an end
adjacent to the backplane to an end at the opening of the chassis, the guide being
composed of a translucent material,

a light source on the backplane at the guide's end within the chassis, the light
source being configured to illuminate the guide's ends at the chassis opening, and the
light source being configured to provide information on the status of the card received

along the guide; and
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17 27 June 2005 a subsystem configured to activate the light source to provide the information on the

status of the card. 11. A method of connecting a printed circuit board cards to a computer, wherein the

card has a lower edge including a system connector that defines a card-insertion direction, wherein

the card has a bulkhead that is substantially parallel to the insertion direction %:e;ia;d gﬁd%i card's
?

system connector, wherein the computer has a chassis,.defining an interior and a UBEE&; into the
iterior for receiving PO IHHATS 460 Vel OB EOUTER de e 48 ounted in
the interior ofrihire shassis, thieecahhssis system connector defining a chassis-insertion direction with the
opening, comprising: mating the card's system connector with a system connector on a carrier,
wherein the carrier includes: a body having a front end and a rear end, a first system connector carried
on the body,lthe fir& systieod aforumeetaingeany iotetfigircait tooanateavddhtdhe comngdistesy stbsretonnector in

the card- insertion direction, and g second,system connector carrj n.the body, configured to mate

with the ch Lo B e L Syt SRR R e ARSI vt the

first system direogotonyigereimththeaichheie o thutkhghd hieat s sistaptéipganatted whthesissendertion
conpector; and

_direct_ion; mgl'p thea Irier' S ﬁondr ysterrt1 connenctor Wiwhtr}eicr}ﬁssis's t?_ n
sotating Iog R ARIOLAF SR e RO COtEnPLoRnelai: B oo R Ehors second
system conrgafioimgitimthetefiassist systepecimgnettoithe interior for receiving the card, and

wherein the computer has a chassis system connector mounted in the interior of the

chassis, the chassis system connector defining a chassis-insertion direction with the

opening, comprising:

mating the card's system connector with a system connector on a carrier,

wherein the carrier includes:

a body having a front end and a rear end,

a first system connector carried on the body, the first system
connector being configured to mate with the card's system connector in the card-
insertion direction, and

a second system connector carried on the body, configured to
mate with the chassis' system connector, the second system connector being in
communication with the first system connector;

guiding the carrier through the chassis opening in the chassis-insertion
direction;

mating the carrier's second system connector with the chassis' system
connector; and

isolating logic and power signals to the chassis' system connector prior to
mating the carrier's second system connector with the chassis' system connector;

wherein the carrier's body and first system connector are configured such that
the card's bulkhead is approximately coplanar with the chassis opening after the card's
system connector is mated with the carrier's first system connector and after the

carrier's second system connector is mated with a chassis' system connector.
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wherein the carrier's body and first system connector are configured such that the card's bulkhead is
approximately coplanar with the chassis opening after the card's system connector is mated with the
carrier's first system connector and after the carrier's second system connector is mated with a

chassis' system connector. 18 27 June 2005 12. The method of claim 11, Whi%%i] theg??t of guiding
comprises gujding the carrier with a quide canfigured to guide the carrier thro ggis opening,
and contiguil 1o o 6 HECGh B RS e LKA Bclch SPEnE AP s R s AR e

Sis' system
connector. 1&arrier with a guide configured to guide the carrier through the chassis opening, and

configured to guide the second system connector of the carrier to mate with the
chassis' system connector.
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