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. Background of the Invention This invention Eertai s to conputer systens and

ot her information handling syst?@_sﬂeﬁu@ nbr Qartdcularly, to an enclosure
for disk drives into which m xed drive sizes, both slimand half high
drives, can be inserted. This invention also pertains to a disk drive

encl osure that has a renovabl e backpl aqezz‘hmgl hat can be easily
replaced with a different shuttle and ba , SO as to easily adapt the
enclosure to receive a different drive type, such as hot plug disk drives,.
non-hot plug drives, drives with-SCSI interfaces, or drives with Fibre
Channel interfaces.

“Disk Drive Enclosure Optimized For
Mixed Slim And Half High Drive Sizes”

Background of the Invention

This invention pertains to computer systems and other information handling systems
and, more particularly, to an enclosure for disk drives into which mixed drive sizes,
both slim and half high drives, can be inserted. This invention also pertains to a disk
drive enclosure that has a removable backplane shuttle that can be easily replaced
with a different shuttie and back plane, so as to easily adapt the enclosure to receive a
different drive type, such as hot plug disk drives, non-hot plug drives, drives with SCSI
interfaces, or drives with Fibre Channel interfaces.



Two well known industry standard disk drives sizes are the "slinmt and "half
hi gh" drives. The slimor "1 inch" drive is actually 26.1 mm high, and the
hal f high or 1.6 inch" drive is actually 42 nmhigh. As the industry

mat ures, newer nodels of disk drives becone available with greater storage
capacity than the previous drive nodel of the sanme height. Sinmlarly, a

| arge capacity disk drive that was pregiously only available in the half

high drive size, may | ater be availabl& in the slin1size'drive. Thus, in
t he process

upgr.adi ng a conputer stem .or ev a L .Qf the
initial purcﬁ‘ﬁ’gé"’ rknowp 'mﬁﬁa09¢féﬂ§¥r%'ye%%2%s ‘H’@Z@e 5&5 ﬁf‘% hﬂr}i‘ﬁh ves of
different sigfves MhHeimS™e nﬁ:haémeSs aéigsl@rzb TaInY highhéhd the fAaF hik ofeppr | bed
below is a disk drive systemthat .includes a drive encl osure into which

ni xed drive Ei%e@""@dﬁaﬁéa“)/r@eﬂ‘ﬂb‘ﬂgh nA thedndustry matdnegiawes modelsefidisk

drives become available with greater storage capacity than the previous drive model
of the same height. Similarly, a large capacity disk drive that was previously only
available in the half high drive size, may later be available in the slim size drive. Thus,
in the process of upgrading a computer system, or even at the time of the initial
purchase of the system, there may be a need to intermix drives of different sizes in the
same chassis. Accordingly, the invention described below is a disk drive system that
includes a drive enclosure into which mixed drive sizes can be inserfed in a mannerin

| almost any order.

Disk drives not only vary in drive height, but also in the electrical and mechanical
interface between the drive and the computer system. For example, disk drives may
be of the “hot plug” type wherein drives can be inserted into and removed from the
system by simply sliding the drive into or out of the drive chassis without the need to
turn the system power OFF. Such “hot plug” drives usually have a well known SCSI
(Small Computer System Interface) electrical interface, and typically use the well
known SCA-2 standard connector. In this system, a mating connector is attached to
the back of the drive chassis, so that the drive connector on the back of the drive
mates with the chassis connector as the drive is fully inserted into the chassis.
Another well known interface that is becoming more popular is the Fibre Channel
standard, which can also be “hot plugged” into a drive chassis, but which uses a
different connector than the standard SCSI connector. Drives can also be of the more
conventional “non-hot plug” variety, in which a connector at the end of a flexible cable
(the other end of which is connected to the computer system) is plugged into a mating
connector on the drive.

Thus, there is a need for a user to be able to easily and inexpensively upgrade a

computer system and, in particular, the disk drive chassis, to change the drive



Di sk drives not only vary in drive height, but also in the electrical and
mechani cal interface between the drive and the conputer system For
exanpl e, disk drives may be of the "hot plug" type wherein drives can be
inserted into and renoved fromthe systemby sinply sliding the drive into
or out of the drive chassis without the need to turn the system power OFF.
Such "hot plug" drives usually have a yell known SCSI (Small Conputer
System Interface) electrical interface, and typically use the well known

SCA- 2 st andar onnector. In this st e tin con ect is attached tb
t he back of '[‘%Q%H?N’Q E‘!@@lf?m%" K lug %gﬁv)é 6IC?@H"?he back of
the drive nmaAesordihglp, ﬁl@hvéﬁﬁbﬁsde‘écmwfncﬂaeé aasﬂrdnvechasssfsldrlehc!o&%r ted
into the chassjs. Another well known interface that is becom ng nore

popul ar is tWathEss @W&hﬁehacgtP!ﬁﬁ‘Géhﬁmevﬂw'%ﬁ?"cb&rﬁaémé@‘%@ewwﬁwtﬁ@@l@‘éﬁd into
a drive chasgg ésto@%n@@ﬂféhyﬁ@@ﬁdrﬁe@ﬁtfcﬁﬁ 8BinseRBARES fle dtRBulefhdihRRdadd

SCSI connector, Drives can al so he nore
to the computer system. This mvenﬁon is not only advantageous to the user, but also
lowers manufacturing cost since only one drive enclosure is required for non-hot plug,

SCS! and Fibre Channel drive types.
Summary of the Invention

Briefly, the invention is a disk drive enclosure for receiving a mix of two disk drive
carrier sizes, including a first disk drive carrier size having a first height, and a second
disk drive carrier size having a second height, wherein the second height is
substantially one and a half times the first height. The enclosure includes a chassis

" with first and second side panels, wherein each of the side panels includes a front
édge and a rear edge, and wherein the first side panel is substantially parallel to and
opposes the second side panel. A back panel is connected to the rear edges of the
first and second side panels. Twelve equi-spaced pairs of first and second chassis
rails, the first rail of each of pair of chassis rails is connected to the first side panel, and
the second rail of each pair of 6hassi's rails is connected to the second side panel.
Included are two groups of six consecutive slots, whérein each slot is bounded on one |
side by a first plane passing through a first pair of chassis rails, and on the other side
by a second plane passing through a second pair of chassis rails adjacent to the first
pair of chassis rails. Two groups of four connectors are included. The first group of
connectors is attached to the back panel and positioned within the first group of slots,
and the second group of connectors is attached to the back panel and positioned
within the second group of slots. The first, second, third and fourth connectors of the
first and second groups of connectors are positioned, respectively, in the first, third,
fourth and fifth consecutively numbered slots of the first and second groups of slots.

No connectors are positioned in the second and sixth slots of each of the first and



conventional "non-hot plug" variety, in which a connector at the end of a
fl exi ble cable (the other end of which is connected to the conputer system
I.s plugged into a mating connector on the drive. Thus, there is a need for
a user to be able to easily and inexpensively upgrade a conputer system
‘and, in particular, the disk drive chassis, to change the drive 3
interface type, such as from non-hot pJug to SCSI hot plug or Fibre.
Channel . Accordingly, the invention described bel ow includes ‘a disk drive

chassis or enclosure that has_ a renovabl e back plane shuttle, that can be
easi |y and iFRSRPHE HEQUPE o) Slpisp Thadhe connector pattermn within the first group of slots is

repeated within the second group of slots.

Brief Description of the Drawings
Figure 1 is a perspective view of a slim or “one third high” disk drive and carrier.
Figdre 2 is a perspective view of a “half high” disk drive and carrier.

Figure 3 is a perspective view of a disk drive enclosure of the present invention in
which the back plane shuttle is shown disconnected from the enclosure.

Figure 4 is a front view of a section of a disk drive enclosure of the present invention
illustrating the repeating rail and back plane connector pattemns.

Description of the lllustrative Embodiment

Figure 1 is a perspective view of a slim or “one third high™ hot plug disk drive and
carrier. Reférring to this figure, a slim size disk drive 101 has a drive height of Hp.
The industry standard height Hps for slim drive 101 is 26.1 mm, although a slim drive is
commonly referred to as a “1 inch” drive. Drive 101 includes a carrier rail 102 having a
height Hg. Height Hg is equal to the spacing between the chassis guide rails (as
described below), less some nominal clearance; 1 mm for example. A well known
drive connector 103 (not visible in Figure 1) mates with a connector in the drive
chassis when the drive is fully inserted into the chassis. A handle 104, which is

coupled to latch 105, is used to removable secure the disk drive in a chassis or other
enclosure.



so as to change the type of drive that can be inserted into the enclosure
and interfaced to the conputer system This invention is not only

advant ageous to the user, but also | owers nmanufacturing cost since only one
drive enclosure is required for non-hot plug, SCSI and Fibre Channel drive
types. Summary of the Invention Briefly, the invention is a disk drive

encl osure for receiving a mx of two disk drive carrier sizes, including a
first disk drive carrier size having a first height, and a second di sk
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back panel i fefepédRrdsdl“t.@inchedieaDive 20% inefuded 8 carrier rail 202 also having a
height Hg. A well known drive connector 203 (not visible in Figure 2) mates with a
connector in the drive chassis when the drive is fully inserted info the chassis. A
handle 204,‘ which is coupled to latch 205, is used to removable secure the disk drive
in a chassis or other enclosure.

Figure 3 is a perspective view of a disk drive chassis or enciosure of the present
invention. Referring to this figure, enclosure 301 includes side panels 302-and 303.
Note that the term “side panel” does not refer to the orientation of the panel, and a
side panel may be oriented vertically, horizontally or otherwise. A back panel “shuttle”
304 includes flanges 305 and 306. Shuttle 304 is removable attached to enclosure
301 through the use of slots 306a through 306¢ that engage, respectively, tabs 303a
through 303c at the rear edge of side panel 303. Similar slots on flange 305 engage-
tabs (not visible in Figure 3) at the rear edge of side panel 302. A screw (not
illustrated in Figure 3) or other well known fastener is inserted through hole 304a and
into hole 301a to secure shuttle 304 to enclosure 301. A muiltiplicity of connéctors, for
example connector 307, are attached to a printed circuit or other substrate 312, which
is attached to the shuttle304 and arranged in a repeating pattern that is more fully
described with respect to Figure 4. Preferably, substrate 312 is attached to the back
of shuttle 304 so that any variation in the thickness of the material will not reposition
the connector with respect to the enclosure. A multiplicity of chassis rails, for example
rail 308, are attached to side panels 302 and 303 (the rails attached to side panel 303
are not visible in Figure 3) and arranged in pairs; one rail of each pair attached to side
panel 302, and the other rail of the same pair attached to side panel 303. The chassis
rails (e.g., rail 308) are equi-spaced at a distance that is equal to the drive rail height
Hg plus some small tolerance. Note that the bottom 310 and top 311 panels of

enclosure 301 could be considered to be a chassis rail the panel is positioned to guide



first and second side panels. Twelve equi-spaced pairs of first and second
chassis rails, the first rail of each of pair of chassis rails is connected
to the first side panel, and the second rail of each pair of chassis rails
is connected to the second side panel. Included are two groups of siX
consecutive slots, wherein each slot is bounded on one side by a first

pl ane passing through a first pair of gchassis rails, and on the other side
by a second plane passi ng through a second pair of chassis rails adjacent

to the first _pa f ch ' . ro of f nnegt or
ol uded. | The B el (gBoapve el dDrhata drComte” BBt aPete RS S QeSS anc
positioned wdr l@kampleetati B80S tar@foektedeidjstkat the frontedgasf side pafeld0RUp ﬁfﬁvent

connectors i attache to.the back anel d, positioned within the second
group of sl o€ Nsgreq @s‘ﬂ""%@b’ﬂﬁlﬁc Wﬁsp?f‘@?%s gurth connectors of the first

and second groups of connectors are positioned, respectively, in the first,

third, fourth and, fiffh consecuti n red s|lots of the first and
S econd gr oup nge {s(ﬁ {mnt v:%w of a section Xfa (Lil nPgnve enclosure of the present invention

lllustratmg the repeating rail and back plane connector patterns, Referring to this
figure, back plahe shuttle 304 includes seven chassis rail pairs 401a and 401b, 402a
ad402b,403aand403b,404aand404b,405aand405b,406aand406b;and407a
-and 407b. Each pair of chassis rails, for example rails pairs 401a and 401b, may be
referred to simple as rail pair 401. The space between any two pairs of adjacent rail
pairs 401 through 407 will be referred to as a “slot”, so that there are a total of six slots
S1 through S6 visible in Figure 4. Stated another way, a plane passing through each
of the two rails in any rail pair 401 through 407 defines one boundary of a slot, while
the other boundary of a slot is defined by a second plane passing through an adjacent
pair of rails. Slots S1 through S6 define one “group” of slots. Four back plane
connectors for mating with drive connectors 103 and 203 are positioned in slots S1,
S3, S4 and S5, but no connectors are positioned in slots S2 and S6. Stop tabs 408
and 409 are positioned in slots S2 and S6. This six slot paftern of connectors and stop
tabs can be seen to repeat in Figure 3, and itis this repeating pattern that gives the
enclosure the flexibility to intermix.slim and half high drives in almost any order without
the need to place a connector in each and every slot S1 through S6 of each group of
six slots.



No connectors are positioned in the second and sixth slots of each of the
first and 4 second groups of slots. Thus, the connector pattern within
the first group of slots is repeated within the second group of slots. _
Brief Descri ZII;” the Drawings Figure 1 is a perspective view of _a slHm

or ™one thir QMH hve and carrier. Figure 2 is a_perspective view
of a "high" disk®dn mrri er. Figure 3-is a perspective view of Q

di sk drive-encl osure of th resent invention in which th

shuttle i's shown di sconnected from the enclosure. ““i\i“\i{*\\m&\iﬁ“\

We claim as our invention:

1. A disk drive enclosure for receiving a mix of two disk drive carrier
sizes, including a first disk drive carrier size having a first height, and a second disk
drive carrier size having a second height, the second height being substantially one
and a half times the first height, said enclosure comprising: '

a chassis having first and second side panels, each of said side panels
including a front edge and a rear edge, said first side panel being substantially parallel
to and opposing said second side panel; _

a back panel connected to said rear edges of said first and second side
panels;

twelve equi-spaced pairs of first and second chassis rails, the first rail of
each of said pairs of chassis rails being connected to said first side panel, and the
second rail of each of said pairs of chassis rails being connected to said second side
panel;

first and second groups of six consecutive slots, wherein each slot is
bounded on one side by a first plane passing through a first pair of chassis rails, and
on the other side by a second plane passing through a second pair of chassis rails
adjacent to the first pair of chassis rails;

first and second groups of first, second, third and fourth connectors, said
first group of connectors being attached to said back panel and positioned within said
first group of slots, said second group of connectors being attached to said back panel
and positioned within said second group of slots, wherein the first, second, third and
fourth connectors of said first and second groups of connectors are positioned,
respectively, in the first, third, fourth and fifth consecutively numbered slots of said first
and second groups of slots, such that no connectors are positioned in the second and

sixth slots of each of said first and second groups of slots;
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Figure 4 is a front view of a section of a disk drive enclosure of the
present invention illustrating the repeating rail and back plane connector
patterns. Description of the Illustrative Enbodi nent E m

perspective view of a slimor -"one third hi gh" hot pl mm“”«@ ﬂljf@"
carrier. Referring to this figure, a slimsize disk drive®10d ive
hei ght of Herr]. The industry standﬁng height Herr] for slimdrive 101 is
26.1 mm although a slimdrive is co nly referred to as a "1 inch" drive.
Drive 101 includes a carrier rail 102 havi a hel ht HR Height Herr] is
equal to the spacing b‘@?%@hﬂ‘ﬁr@“m&@eﬁ\ﬁgy‘ aroup of slats isgepeated o) |

| ess sone nowmmm@gg@d,ﬂry;&, dfidor.for example. A weII known drive connector
103 (not visible in Figure 1) mates with a connector in the drive chassis
when the drive is fully inserted into the chassis. A handle 104, which is
coupled to latch 105, is used to renpvable secure the disk drive in a
chassi s or other '

' This Sheet HasB Replaced
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encl osure. 5 Figure 2 is a perspective view of a "half hi gh™ d| dr| ve
and carrier. Referring to this figure, a half high si ““ has
a-drive height of HD2. The industry standard hei ght @ l

dr|ve
201 is 42 nm although a half high drive is. commnly red t'o as a"1.6

inch" drive. Drive 201 includes a carrier rail 202 also having a height HR
A wel | known drive connector 203 (not \ sible in Figure 2) mates with a
connector in the drive chassis when the drive is fully inserted into the

chassis. A handle 204, which is coupled to |latch 205, is used to renovable
secure the disk drive 2 Thedisk drive enclosure of claim 1, further comprising:

_ two groups of first and second stop tabs connected to said chassis
adjacent the front edge of said first side panel, wherein the first and second stop tabs
of said first and second groups of stop tabs are positioned, respectively, within the
second and sixth slots of said first and second groups of slots.

3. The disk drive enclosure of claim 1, wherein said back panel is
removable, such that said back panel can be replaced with a different back panel to
adapt said enclosure to receive a different type of disk drive.

4. The disk drive enclosure of claim 1, wherein said back panel includes
a substrate attached to the rear side of said back panel.
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in a chassis or other enclosure. Figure 3 is a perspectlve VI MlOf a disk
drive chassis or enclosure of .the present invention to this

figure, enclosure 301 includes side panels 30 “\“ hat the term
"side panel" does not-refer to the orientatio \ pané'l “and a side
panel nmay be oriented vertically, horizontally *or ‘ot herw se. A back panel
"shuttle" 304 includes flanges 305 angy 306. Shuttle 304 is renovabl e
attached to enclosure 301 through the use of "slots 306a through 306c that

30905 i 1 ar sl ot s on $1758 aeREER Y teen ot Ml SRR dRKkHeP gafler ) ar
the rear edgeizes, isdlulingoafiet disk drivecatrerasive(tavingid firsttieighit cthdi ansddopd idisk3) or
fo secure shAfYs BB sFEhaiE & 5200 Beght M aheo g nFgR P Ter DS RALAVGE. for
exanpl e connend ahali@imesahefigt helghiteshid enclogure sérpkiskig:cuit or other s ubstrat e
312, which a chassis having first and second side panels, each of said side panels
including a front edge and a rear edge, said first side panel being substantially parallel
fo and opposing said second side panel; '
six equi-spaced pairs of first and second chassis rails, the first rail of
each of said pairs of chassis rails being connected to said first side panel, and the
second rail of each of said pairs of chassis rails being connected to said second side
panel; .
siX slots, wherein each slot is bounded on one side by a first plane
passing thfough a first pair of chassis raits, and on ihe other side by a second plane
passing through a second pair of chassis rails adjacent to the first pair of chassis rails;
and _
a back panel connected to said rear edges of said first and second side
panels, said back panel including four drive connectors positioned in the first, third,
fourth and fifth consecutively numbered slots, such that no connector is positioned in
the second and sixth slots. |
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is attached to the shuttle304 and arranged in a repeating pattern that is
nore fully described with respect to Figure 4. Preferably, sub“ 312 S
the

attached to the back of shuttle 304 so that any variatiQ \ kness
of the material will not reposition the connector WI & '
enclosure. Anmultiplicity of chassis rails, for exa v 308, are

attached to side panels 302 and 303 (the rails attaché‘d to side panel 303
are not visible in Figure 3) and arranged in pairs; one rail of each pair

attached to side panel 302, and the other _rajl 0% }] sane, pair attached to
si de panel 303. The cRasediskgrive englogure of daym §fgsthercompiisings paced at a

di stance that is equalws StophgbsiédnriBcteditd sdie cBEsisHdfadeht eyonsadg: 6fsaid
tolerance. Note that the bottom 310 and top, 311 panels of enclosure 301

coul d be confistidenane), Q)ETSBOW@I%SW&F@[’Stbﬁ@grPQﬁ'@P“‘?%'“ thessecopd stet aed gui de

second one of said stop tabs being positioned in the sixth slot.

7. The disk drive enclosure of claim 5, wherein said back panel is
removable, such that said back panel can be replaced with a different back panel to

adapt said enclosure to receive a different type of disk drive.

8. The disk drive enclosure of claim 5, wherein said back panel includes

a substrate attached to the rear side of said back panel.
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6 a drive rail (e.g., drive rail 102) of a disk drive. A plurality of stop
tabs or "no go" tabs, for exanple tab 309, are |o di acent the front
edge of side panel 302 to prevent the insertion @/\W/ﬂl’ ‘the
corresponding "slot." Figure 4 is a front view of a seCyi N //#r(il sk drive
encl osure of the present invention illustrating the repeating rail and back

pl ane connector patterns. Referring todhi s figure, back plane shuttle 304
i ncl udes seven chassis rail pairs 40l1a ‘and 401b, 402a ad 402b, 403a and

. . A ) h
pai r of chacsis rails. T o maNERcoaipRoaetihG mebi S AR G =
referred to $¥4egliaclyding aifirstsiskidrive carrighsize having # ftshheightaand a wecquai disk of
?ﬂj acent rai |dri9@icé§ie49%e PQ\FIRQ:QQF%;% H@idhlt, tpe‘?séo%fng rhréf‘z;ﬂt Bé?n&gub%ta'm%laﬁ))} orie 5°
at there are a total of six slots
and a half times the first height, said enclosure comprising:

a chassis having first and second side panels, each of said side panels
including a front edge and a rear edge, said first side panel being substantially parallel
to and opposing said second side panel;

twelve equi-spaced pairs of first and second chassis rails, the first rail of
each of said pairs of chassis rails being connected to said first side panel, and the
second rail of each of said pairs of chassis rails being connected to said second side
panel;

first and second groups of six consecutive slots, wherein each slot is
bounded on one side by a first plane passing through a first pair of chassis rails, and
on the other side by a second plane passing through a second pair of chassis rails
adjacent to the first pair of chassis rails; and

first and second groups of first and second stop tabs, said first group of
stop tabs being attached to said first side panel and positioned within said first group
of slots, said second group of stop tabs being attached to said first side panel and
positioned within said second group of slots, wherein the first and second stop tabs of
said first and second groups of stop tabs are positioned, respectively, in the second
and sixth consecutively numbered slots of said first and second groups of slots, such
that no stop tabs are positioned in the first, third, fourth and fifth slots of each of said
first and second groups of slots.
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S1 through S6 visible in Figure 4. Stated another way, a plane passing
t hrough each of the two rails in any rail pair 401 through 407 defines one
boundary of a slot, while the other boundary of a slot is defined by a
second pl ane passing through an adjacent pair of rails. Slots S1 through S6
define one "group"” of slots. Four back plane connectors for mating with
drive connectors 103 and 203 are positiored in slots S1, S3, S4 and S5, but
no connectors are positioned in slots S2 and S6. Stop tabs 408 and 409 are
positioned in slots S2 and S6. This six slot pattern of connectors and stop

tabs can be $gSR BHRIVEPSALOSUREDIFEMIZEATOR MIXED BI.sMrARDATANG Hpaky er n
that gives the enclosure the flexibihRive §iqterm x slimand half high

drives in alnbost any order without the need to place a connector in each
and every slot Sl through S6 of each  gy@yp,@®f six slots.

An enclosure (301) for disk drives into which mixed drive sizes, both “slim” and ‘“half
high”, can be inserted in almost any order. The preferred enclosure (301) includes at least
thirteen equi-spaced pairs of guide rails, wherein each pair of rails includes one rail (308)
on one side panel (302) of the enclosure (301), and the other rail of the other side panel
(303) of the enclosure (301). Each pair of guide rails defines a boundary of a “slot”, such
that twelve slots are defined between thirteen pairs of guide rails. Groups of slots are
defined, wherein each group includes six contiguous slots. For each group of six slots,
four connectors (307) are included on a back panel (304) of the enclosure (301). A
removable back panel “shuttle” (304) is included, which can be replaced with a different
shuttle to easily and inexpensively convert the enclosure (301) to receive a different type of

disk drive.

FIG 3
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-7- What we claimis:. 1. : A disk drive enclosure for receiving a m x of
two disk drive carrier sizes, including a first disk drive carrier size
having a first height, and a second disk drive carrier size having a second
hei ght, the second hei ght being substantially one and a half tines the
first height, said enclosure conprising: a chassis having first and second
side panels, each of said side panels including a front edge and a rear
edge, said first side panel being substantial-gtparallel to and opposi ng
sai d second side panel; a back panel connectdd to said rear edges of said
first and second side _ '
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panel s; twel ve equi-spaced pairs of first and second chassis rails, the
first rail of each of said pairs of chassis rails being connected to said
first side panel, and the second rail of each of said pairs of chassis
rails being connected to said second side panel; first and second groups of
si x consecutive slots, wherein each slot, is bounded on one side by a first
pl ane passing through a first pair of chassis rails, and on the other side
by a second pl ane passing through a second pgi Uof chassis rails adjacent
to the first pair of chassis rails; first .and second groups of first,
second, third and fourth connectors, said first group of connectors being
attached to sai d back pang gd positioned within said first group of
slots, said second group-- Odannect or s bei ng attached to said
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. back panel and positioned within said second group of slots, wherein the
first, second, third and fourth connectors of said first and second groups
of connectors are positioned, respectively, in the first, third, fourth and
fifth consecutively nunbered slots of said first and second groups of

slots, such that no connectors are positioned in the second and sixth slots
of each of said first and second groups of %gq%s; -8 - whereby the
connector pattern within the first group of Sl 0ts is repeated within the

second group of slots. H4a . FoY
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2. The disk drive enclosure of claim1, further conprising: two groups
of first and second stop tabs connected to said chassis adjacent the front
edge of said first side panel, wherein the first and second stop tabs of.
said first and second groups of stop tabs are positioned, respectively,

wi thin the second and sixth slots of said first and second groups of slots.

3. The di sk drive enclosure of claim1l, wherein said back panel is
renovabl e, such that said back panel cap. replaced with a different back
panel to adapt said enclosure to receivef afdifferent type of disk drive. 4.
The disk drive enclosure of claiml1, wherein said back panel includes a
substrate attached to the rear side of said back panel. 5. A di sk

drive enclosure for receiving a mx of two disk drive carrier sizes,
including a first disk drive carrier size having a first height, and a
second di sk
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drive carrier size having a second height, the second hei ght being
substantially one and a half tinmes the first height, said enclosure
conprising: a chassis having first and second side panels, each of said
side panels including a front edge and a rear edge, said first side panel
bei ng substantially parallel to and opposing said second side panel; six
equi -spaced pairs of first and second chassis rails, the first rail of each
of said pairs of chassis rails being connected to said first side panel,
-and the second rail of each of said pairs of chassis rails being connected
to said second side panel; six slots, wherein each slot is bounded on one
side by a first plane passing through a first pair of chassis rails, and on
the other side by a second pl ane passing4through a second pair of chassis
rails adjacent to the first pair of
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chassis rails; and 9 a back panel connected to said rear edges of said
first and second side panels, said back panel including four drive
connectors positioned in the first, third, fourth and fifth consecutively
nunbered sl ots, such that no connector is positioned in the second and
sixth slots. 6. The di sk drive enclosure of claim5, further
conprising: two stop tabs connected to said chassis adjacent the front edge
of said first side panel, a first one of said stop tabs being positioned in
-t he second sl ot

2/4




and a second one of said stop tabs being positioned in the sixth slot. 7.
The di sk drive enclosure of claimb5, wherein said back panel is renovabl e,
such that said back panel can be replaced with a different back panel to
adapt said enclosure to receive a different type of disk drive. 8.

di sk drive enclosure of claim5, wherein said back panel includes a
substrate attached to the rear side of said back panel. 9. A di sk
drive enclosure for receiving a mx of two disk drive carrier sizes,
including a first disk drive carrier size having a first height, and a
second di sk drive carrier size having a second height, the second hei ght
being substantially one and a half tines the first height, said encl osure
conprising: a chassis having first and3%cond side panels, each of said
side panels including a front edge and a rear edge, said first side panel
bei ng substantially

The
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parallel to and opposing said second side panel; twelve equi-spaced pairs
of first and second chassis rails, the first rail of each of said pairs of
chassis rails being connected to said first side panel, and the second rai
of each of said pairs of chassis rails being connected to said second side
panel ; first and second groups of six consecutive slots, wherein each sl ot
I s bounded on one side by a first plane passing through a first pair of
chassis rails, -10- and on the other side by a second pl ane passing
- through a second pair of chassis
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rails adjacent to the first pair of chassis rails; and first and second
gr oups of first and second stop tabs, said first group of stop-tabs being

attached to said first side panel and positioned within sai \ roup of
slots, said second group of stop tabs be|7n_g attacheg\\ “&(m i de
panel and positioned within said second group of sl nsthe first
and second stop tabs of said first and second group f‘stop tabs are

posi ti oned, Whasweelainidd:y, in the second and sixth consecutively nunbered

slots of said first and second groups of slots, such that no stop tabs are
positioned in the first, third, fourth and fifth slots of each of said

first and sgcond gr@P<ir9t éhcRssre for receiving a mix of two disk drive carrier sizes,

including a first disk drive carrier size having a first height, and a second disk
drive carrier size having a second height, the second height being substantially

one and a half times the first height, said enclosure comprising:

a chassis having first and second side panels, each of said side panels
including a front edge and a rear edge, said first side panel being substantially

parallel to and opposing said second side panel;

a back panel connected to said rear edges of said first and second side

panels;

twelve equi-spaced pairs of first and second chassis rails, the first rail of
each of said pairs of chassis rails being connected to said first side panel, and the
second rail of each of said pairs of chassis rails being connected to said second

side panel;

first and second groups of six consecutive slots, wherein each slot. is
bounded on one side by a first plane passing through a first pair of chassis rails,
and on the other side by a second plane passing through a second pair of chassis

rails adjacent to the first pair of chassis rails;

first and second groups of first, second, third and fourth connectors, said
first group of connectors being attached to said back panel and positioned within
said first group of slots, said second group of connectors being attached to said
back panel and positioned within said second group of slots, wherein the first,
second, third and fourth connectors of said first and second groups of connectors
are positioned, respectively, in the first, third, fourth and fifth consecutively
numbered slots of said first and second groups of slots, such that no connectors

are positioned in the second and sixth slots of each of said first and second
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11 6. The disk drive enclosure of claimb5, further [ ‘“w
tabs connected to said chassis adjacent the front edg’T “ﬁa\g “m de
panel, a first one of said stop tabs being positioned! LSeeond st ot
and a second one of said stop tabs being gositioned in the sixth slot.

The disk drive enclosure of claim5, wherein said back panel is rermvabl e,
such that said back panel can be replaced with a different back panel to
adapt said encl osure t owhexcby e @ndedtéle%aﬁgm tzit]m tbf ﬁﬁbtg%bugrdﬁ&ots &br érﬂagidejl sk
drive encl osure of. . erel | ack panel includes a subs
attached to the r & a\lhﬁéedcﬂl 035@125 panel .

2. The disk drive enclosure of claim 1, further comprising:

two groups of first and second stop tabs connected to said chassis
adjacent the front edge of said first side panel, wherein the first and second stop
tabs of said first and second groups of stop tabs are positioned, respectively,

within the second and sixth slots of said first and second groups of slots.

3. The disk drive enclosure of claim 1, wherein said back panel is removable, such
that said back panel can be replaced with a different back panel to adapt said

enclosure to receive a different type of disk drive.

4. The disk drive enclosure of claim 1, wherein said back panel includes a substrate

attached to the rear side of said back panel.

5. A disk drive enclosure for receiving a mix of two disk drive carrier sizes,
including a first disk drive carrier size having a first height, and a second disk
drive carrier size having a second height, the second height being substantially

one and a half times the first height, said enclosure comprising:

a chassis having first and second side panels, each of said side panels
including a front edge and a rear edge, said first side panel being substantially

parallel to and opposing said second side panel;

six equi-spaced pairs of first and second chassis rails, the first rail of
each of said pairs of chassis rails being connected to said first side panel, and the

second rail of each of said pairs of chassis rails being connected to said second

side panel;

six slots, wherein each slot is bounded on one side by a first plane
qEPLAG[MENF '-«i fi)!a sing through a first pair of chassis rails, and on the other side by a second

o a——————————"—r

lape passing through a second pair of chassis rails adjacent to the first pair of

11 JAN 2002

fh ssis rails; and




12 9. A disk drive enclosure for recei vi ng a mx of two disk drive carrier

sizes, including a first disk drive carrier si W hei ght, and
a second disk drive carrier size havi ng a secoﬂalﬂmma!@ lil'"ml:ond hei ght
bei ng substantially one and a half tines ghe first cheig sai«dd encl osure
conprising: a chassis having first and second si de panels, each of said
side panels including a front edge and a rear edge, said first side panel
bei ng substantially parallel to and opposing said second side panel; twelve

equi - spaced pairs of fi rgt and second ghassls rails, the first rail of each

of said pairs of chassi&DPackpancheonnscted to,said aepriedgespissaid fist and gecogdride
and the second rapdneR sfidBacRipasdliiflclBding FoR ARSI clofY ﬂ)ésltﬁﬁfeﬁ%‘iﬂé‘ﬁ?s‘ft ed

to said second side
third, fourth and fifth consecutively numbered slots, such that no connector is

positioned in the second and sixth slots.
6. The disk drive enclosure of claim 5, further comprising:

two stop tabs connected to said chassis adjacent the front edge of said
first side panel, a first one of said stop tabs being positioned in the second slot

and a second one of said stop tabs being positioned in the sixth slot.

7. The disk drive enclosure of claim 5, wherein said back panel is removable, such
that said back panel can be replaced with a different back panel to adapt said

enclosure to receive a different type of disk drive.

8. The disk drive enclosure of claim 5, wherein said back panel includes a substrate

attached to the rear side of said back panel.

9. A disk drive enclosure for receiving a mix of two disk drive carrier sizes,
including a first disk drive carrier size having a first height, and a second disk
drive carrier size having a second height, the second height being substantially

one and a half times the first height, said enclosure comprising:

a chassis having first and second side panels, each of said side panels
including a front edge and a rear edge, said first side panel being substantially

parallel to and opposing said second side panel;

twelve equi-spaced pairs of first and second chassis rails, the first rail of

each of said pairs of chassis rails being connected to said first side panel, and the

- - second rail of each of said pairs of chassis rails being connected to said second

REPLHCEMNT&'TS de panel;
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first and second groups of six consecutive slots, wherein each slot is

bojinded on one side by a first plane passing through a first pair of chassis rails,




panel ; first and second groups of six consecutive slﬁg

negy each sl ot
I's bounded on one side by a first plane passi ngL\“}‘ﬁ ml \Q“Tpair of
* L

chassis rails, and on the other side by a secon Sisng*t hrough a
second pair of chassis rails adjacent tojghe first pair of chassis rails;
and first and second groups of first and second stop tabs, said first group
of stop tabs being attached to said first side panel and positioned within
said first group anfl onlth¢ sthessidelbg acecuhdgplmepassing thrpughadb seconad pair af chassisd t o

said first side papel . .and positioned w.thi.n said second group of slots,
wherein the fi rstra’éﬁﬂh@@Eb‘ﬁ&ﬁ%bﬁbp?‘éﬁé\éwm§§] > 370 st and second groups of
stop tabs are positioned, respectively, in the second and sixth

consecutively nunbered slots of said first and second groups, of slots, such
that no stop tabs are pusiandsgeand; groupseofifirpisand sependstop tabes seidfiest graupref

slots of each of s'f’@d fibs being attached to said first side panel and positioned within said first
group of slots, said second group of stop tabs being attached to said first side
panel and positioned within said second group of slots, wherein the first and
second stop tabs of said first and second groups of stop tabs are positioned,
respectively, in the second and sixth consecutively numbered slots of said first
and second groups of slots, such that no stop tabs are positioned in the first,

third, fourth and fifth slots of each of said first and second groups of slots.
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first and second groups of slots. This Sheet Has Been Repl aced

1

DISK DRIVE ENCLOSURE OPTIMIZED FOR MIXED SLIM AND HALF HIGH
DRIVE SIZES

ABSTRACT

An enclosure (301) for disk drives into which mixed drive sizes, both “slim™ and “half
high”, can be inserted in almost any order. The preferred enclosure (301) includes at least
thirteen equi-spaced pairs of guide rails, wherein each pair of rails includes one rail (308)
on one side panel (302) of the enclosure (301), and the other rail of the other side panel
(303) of the enclosure (301). Each pair of guide rails defines a boundary of a “slot”, such
that twelve slots are defined between thirteen pairs of guide rails. Groups of slots are
defined, wherein each group includes six contiguous slots. For each group of six slots,
four connectors (307) are included on a back panel (304) of the enclosure (301). A
removable back panel “shuttle” (304) is included, which can be replaced with a different
shuttle to easily and inexpensively convert the enclosure (301) to receive a different type of
disk drive.

FIG 3
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