-1- KEYING SLOTS ON CARTRI DGE BACKGROUND OF THE | NVENTI ON Thi s invention )
relates to data-storage drives_ang—mpre—particularly, toarempvable —

cartridge for nmagnetic disk 5 drives. Magnetic disk drives which wite and
read digital data fromflexible magnetic di sks have been extensively used.
"Fl oppy disk drives" have been extensively used for small, so-called

m croconput gfo sehsie8 s, for word-processing applications anGdyassekhdsgs The
flexible disk cartridge includes a relatively thin, flexible jacket which

is inserted 10 into the floppy disk drive. Rigid disk drives, such as the
| BM 3350, usually have a fixed rigid nﬁbhetic medi a. The nmagnetic heads do '
not contact the magnetic surface, but ride on a thin filmof air. Because

of this, and other features, these disk drives are capable of extrenely
preci se and hi gh speed operation. This type of disk drive is comonly
referred 15 to as a "Wnchester"” drive. Rigid disks enclosed in a rigid,
renovabl e cartridge, or shell have al so been used. U.S. Patent
4,864, 452- Thonpson, et al is an exanple of such a drive. "Bernoul li" disk
drirves having performance characteristics simlar to that of Wnchester
drives, but wth renovable cartridges, have been devel oped. A flexible 20
magnetic disk is enclosed in a rigid box which is normally conpletely

cl osed. US. Patent 4,400, 748-Bauck, et al and related patents to the conmon
assi gnee show such drives using Bernoulli stabilized flexible disks. US.

Pat ent No. 4,901, 173-Jones et al and related patents to a conmon assi gnee,

show i nprovenents which rel agg¥ING SLOY¥S ON CARTRIDGENt " drives.
BACKGROUND OF NTION

This invention relates to data storage drives and,

more particularly, to a removable cartridge for magnetic disk
5 drives.

Magnetic disk drives which write and read digital data from flexible
magnetic disks have been extensively used. "Floppy disk drives” have been extensively
used for small, so-called microcomputer systems, for word-processing applications and the
like. The flexible disk cartridge includes a relatively thin, flexible jacket which is inserted

10 into the floppy disk drive.

Rigid disk drives, such as the IBM 3350, usually have a fixed rigid
magnetic media. The magnetic heads do not contact the magnetic surface, but ride on a
thin film of air. Because of this, and other features, these disk drives are capable of
extremely precise and high speed operation. This type of disk drive is commonly referred

15 to as a "Winchester” drive. Rigid disks enclosed in a rigid, removable cartridge, or shell
have also been used. U.S. Patent 4,864,452-Thompson, et al is an example of such a
drive, '

*Bernoulli” disk drives having performance characteristics similar to that
of Winchester drives, but with removable cartridges, have been developed. A flexible

20 magnetic disk is enclosed in a rigid box which is normally completely closed. US. Paent
4,400,748-Bauck, et al and related patents to the common assignee show such drives using
Bernoulli stabilized flexible disks. U.S. Patent No. 4,901,173-Jones et al and related
patents to a common assignee, show improvements which relate to so-called “half height"

drives.



The particul ar shape of the cartridge V|suallyﬂgent|f|es to the user that
it—cam be inserted TMTO THhe i nffeRgetorL Ve r, this shape allows

other simlar sized cartridges tﬂ*‘ﬁ@ﬂﬁ%}é’ ' ) t renovabl e cartridge
REDL- pordki mately the same form

drives (magnetic and optical) pi ca
factor cartridges, i.e., 3.5", 525", etc. Hence i f one of these cartridges

is insertedWO6B3493e cartri dge slot of a non-nmating drive tIEWESIHA5IR hi gh
probability that either the drive (heads, |oad nechanism electronics,
etc.) or the data on the disk could be2damaged. U. S. Patents 5,218, 503
Martin and 5, 280, 403-Martin describe a disk drive with a cartridge which
has a bevel ed edge. The bevel ed edge is conpatible with a slanted portion

of the disk dr| ve in (;Fhédlm’écﬂ ag shape of (the, carridge visually idestifies torthe psarcthatrit o

the drive in r H\E,alhbd) H‘gja@ gﬁ[ﬁf

regi stered |n the %I’I ve, tgthéat at tﬁnaﬁﬂ gﬁartnlags ggg’g%%‘%{g&?ﬁe J5¥dsk

U. S. Patent cﬁrtﬂda;sggswsmda cartrl dge having a door open| ng groove and a
gui de groove. The gui re t recess in
the drive to center t%gosgos 'S‘['% 3“%%68%1’?{‘ (fg'é gpﬁﬁ{“ﬂg‘y&ﬁ e %The
cartr |t dtges deu_;afpfotxﬁﬂitelyrthé _lsaneftrmt ﬁntos camir(ljgw, i.as gri"eci 2/5;1; [hmanﬁlemrmbﬁé of
orientation ey..are i.nser e, do urne rr n

b ect ot 1 Hhess, AR, i R ke SHesantidge Slot 38 mocrimg v ghere i g

shape and keybbubility il @fthethe efds| 48 nedhisn, Wlecionids, (¢ § bt Bidiand &
only one orient atlﬁgn The partlc"cﬁ'h shape of the cartri Jge ?)revents damage

to the dri véh%lﬁﬁklcf’“lﬂrm%t her cartridges fromfunctioning in the
drive. SUMVARY OF THE '
u. Fl:)/%@d V218585 OV ing 5"!82)*103%9!@&%99& k dfive

keyi ng grooves extend a e top and bottom edges o ne side o
cartri dgé0 shweih a cartridge whichehas a heveled erdge. Fhedbgeelesbrdge is compatible with a slanted
portion of the disk drive in order to ensure that the cartridge is inserted into the drive in
the proper orientation and that the cartridge is properly registered in the drive, so that the
heads can be unloaded onto the disk. U.S. Patent 5,262,918 shows a cartridge having
a door opening groove and a guide groove. The guide groove cooperates with an
15 interlocking recess in the drive to center the position and hold the cartridge in the drive.
The cartridge described in these patents can be inserted with an improper

orientation if they are inserted upside down and turned 180°, It is an object of the present

invention to provide a cartridge having a unique shape and keying arrangement which
allows insertion of a cartridge with only one orientation. The particular shape of the
20 cartridge prevents damage to the drive and it prevents other cartridges from functioning
in the drive.
SUMMARY OF NTION
In accordance with the invention, two keying grooves extend along the top
and bottom edges of one side of the cartridge shell. This prevents possible damage caused
25 by the insertion of similar sized cartridges, but with the wrong orientation. These grooves
cooperate with projections on the front panel of the drive at the opening of the slot into
which the cartridge is inserted. Because of these keying features, the cartridge must be
inserted with a particular orientation.
The foregoing. and other features, advantages and objects of the invention
30 will be better understood from the following more detailed description and appended
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by the insertion of simlar sized cartridges, but with the wong

orientation These grooves caoperate with.projections o_n__Lhe_f_LQananeL_oi

the drive at the opening of the slot into which the cartridge is inserted.
Because of these keying features, ‘the cartridge nust be inserted with a
particular orientation. The foregoing, and other features, advantages and
obj ects of Lovention will be better understood fromt 4 Ng nore
detail ed d‘gygfalﬁaﬁ/on and appended cl ai ns. -3- SHORT DE%@PWCF THE*
DRAWNGS Fig. 1 shows a top view of, the cartridge of the present invention;
Fig. 2 is a front view of the cartridge; Fig. 3 is an isonetric view of thg.
cartridge with the door closed; S Fig. 4 is an isonetric view
of the car gy ' p-bm @;:" ) shows the-drive; Fig. 6 is a

view of the tront panerl, 1 gS. are top, front and side views of
the front panel. DESER ﬂlm Wmmgzmmmmmemn,

i
Figs. 1-4 show a car 35 11 and 12 joi ned together at
13. The cartridge E{flsgqg ront %Y Eac and two sides 16 and 17

bet ween subst anti al | Figf Bads an jsometric Wfﬁmcal@idgndvimghedmmqimdﬂg 20 in the

ecordiflg o ske 22, B iEHh SEReRRS of the daiigef 9"t YRl openi ng

when the cartridge i Pig:. Srshows tHerdrivef he drive. 15 Keyi ng
grooves 23 and 24 ex{:‘,l n%lglaovrll toPﬁneti’rottom :imd t op edges of the

Figs. 7A-7C are top. front and side views of the front panel.

10 Flgs 1-4 show a cartridge havmg two halves 11 and 12 joined together at
13. The cartridge has a front 14, a back 15 and two sides 16 and 17 between
substantially flat, planar surfaces 18 and 19. An opening 20 in the front of the cartridge
provides access for the read/write heads to the recording disks 22, 22A (Fig. 4). A
fiexible door 21 covers the opening when the cartridge is removed from the drive.

15 Keying grooves 23 and 24 extend along the bottom and top edges of the
side 17 of the shell. These keying grooves prevent the cartridge from being inserted into
the drive with the wrong orientation.

The groove 24 extends deeper into the planar surface 18 than the other
groove 23 extends into the planar surface 19. The corresponding projections on the drive

20 match these differently extending grooves so that the cartridge can be inserted only with
the proper orientation. |

Fig. 5 shows the drive. A slot 30 in front of the drive receives the
cartridge which is inserted into the drive for engagement of the read/write heads in the
drive with the recording medium. The slot 30 is in a front panel 31 that snaps onto the

25 base plate of the drive. Projections 33 and 34 on the front panel match the grooves 24
and 23 in the cartridge, respectively. These projections prevent the cartridge from
inserted unless it is properly oriented.

The front panel 31 is shown in Figs. 6, 7A-7C. Legs 35, 36 snap onto the
base plate of the drive. Button 37 ejects the cartridge.



side 17 of the shell. These keying grooves prevent the cartridge from being
inserted into the dirive wth the Wwong orientati©on. The groove 24 extends
deeper into the planar surface 18 than the other groove 23 extends into the
pl anar surface 19. The correspondi ng projections on the drive 20 match
these differently extending grooves so that the cartridge can be inserted
only with t/WOBHIM® orientation. Fig. 5 shows the drive. AretnsIsh8IsvN
front of the drive receives the cartridge which is inserted into the drive
for engagenent of the read/wite heads in the drive with the recording

nmedi um The slot 30 is in a front panel 31 that snaps onto the 25 base
plate of the drive. Projections 33 and 34 on the front panel match the
grooves 24 and 23 in t@derembadiments of the inventiopdirs possiblee The pppendet ¢lains are,

prevent the gidsred [ n#&h PR riyv.oriented. The
front panel 31 i(';sﬂe’s%gev\%deien%ﬁ%%gg LISQ - ;% LgbtgﬁS@,éqg% ﬁ’é@%‘ﬁfé"%‘é‘ B‘ﬁse
pl ate of theinyentior. Button 37 ejects the cartridge. -4- Ot her

enbodi mrents of the invention are possible. The appended cl ai ns are,
therefore, intended to cover all enbodinments within the true spirit and
scope of the invention. VWHAT IS CLAIMED IS: 1. A cartridge for a
drive having read/ wite heads which record data



on a recording nediumin said cartridge conprising: a recording nediumin

said shell: § neans in the front of said shell for

access by said read/wite heads to said recordi ng nmedium and two keying
grooves along the top and bottom edges of one side of said shell

said cartridge frombeing inserted into said drive with the wong

orientatio

' . ' %0%9334 2. The cartridge recited
wherein one of sald keying grooves extends _deeper into onei'&f'ﬁ%’g)o%g pI anar -
3.

surfaces than the other groove extends into the othe surface.

The conbi nation of a cartridge cont asai ng
having read/wite heads which read/record Hmm

7]
said 15 CcawHATAIS ¢g: a shell having a E.w and two sides
bet ween top an ottom su antially flat planar surfaces a recording
medi umin said shell;l rrean%cqrmdgnefondnve baviag readis¥ritk Iheddsrwhick escordgats ai d

5594(5{& and two keyi ng grooves al ong
the top and o??m&ﬁg%ges m(r)s%ieipm Pgﬂgﬁgﬁ%hell to prevent said

cartridge frombeing i nseratreebrdmgmnxlmnﬂndsan&eheﬂ;t h the wong orientation;

read/ wite

-6- a drgve havi ng a sl ot ﬁegasomvme?ron?gfuxfﬁnh rdg %yl nserted for

10

15

20

to said recording medmm and

two keying grooves along the top and bottom edges of one side of
said shell to prevent said cartridge from being inserted into said drive with the wrong
orientation. '

2. The cartridge recited in claim 1, wherein one of said keying grooves
extends deeper into one of said planar surfaces than the other groove extends into the other
planar surface.

3. The combination of a cartridge containing a recording medium and

a drive having read/write heads which read/record data on said recording medium, said
cartridge comprising:

a shell having a front, back, and two sides between top and bottom
substantially flat planar surfaces;

a recording medium in said shell;

means in the front of said shell for access by said read/write heads
to said recording medium; and

two keying grooves along the top and bottom edges of one side of
said shell to prevent said cartridge from being inserted into said drive with the wrong

orientation;
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engagenent of said read/wite heads with said recording nmedium and two
projections at the opening of said-Sfot, said prdjections mating with said
keyi ng grooves to ensure proper insertion of said cartridge into said
drive. 5 4, The conbination recited in claim3, wherein
one of said keying grooves extends deeper into one of said planar surfaces
than the ot \W0%AIMe extends into the other planar surface. BE/USHOSNE

conbination recited in claim3 wherein sai es a front panel
having said slot therein, said proj ect ons " mm&mg ont panel . 10
6. . The conbination recited in clai m 5 panel has | egs

on both sides thereof which snap onto said drlve

cartridge for a drive havi ng S¥eqhaying @ ﬂ@b&%"vﬁ’h‘@hsﬂécmatla nmnad for
recording nmediumin said cartridge conprising: a shell having a front, a
back and two engagesentofwaih readiserite beads| wigh saidirecopdinghmedivoy; andes; t he

recordi ng nmedium being in said shell; an opening in the front of said shell
for access by said read/ wi two brsjastionsoatthé dpeningoefciaitgslote sdid projentidng nmting
keyi ng grooves along top and bottom edges of one side of said shell, a
first of sai dwiteydidgeying groavesini ensure proper Smertionayf seidgartrifigointo sdidlarivé. sai d
shell, a second of said keying grooves being coextensive with said first
groove al ong said bottom edge of one side of said shell, one of said keying
grooves extendi ng deeper into one of said planar

5 4, The combination recited in claim 3, wherein one of said keying
grooves extends deeper into one of said planar surfaces than the other groove extends into

the other planar surface.

5. The combination recited in claim 3 wherein said drive includes a

front panel having said slot therein, said projections being on said front panef.

10 6. The combination recited in claim 5 wherein said front panel has legs

on both sides thereof which snap onto said drive.

-
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keying grooves pmating with

surfaces than the other groove extends into the other planar surface, said .

icture in sak-d—e+ve—toe—prevent -
: i said drive with the wong

orientation. Subst=# aths BEN / gust 1998 8 2. The

conbi nati on of a cart rT"‘deR pm\eﬁﬂl recordi ng nmedi um and a drive having

read/ writ whi dh 1 eadieeedTd data on said recordi NGciRsIEaseS 2l d

cartri dge%vc‘g%%s?’gl ng:—a shell having-a £ront, back, and two sides between

top and bottom substantially flat pl aieNpesWikiwes: the recording nmedi um

being in said snsédeiv@mbpmalnaemtwmfma&u% Rehshusbeloos f@g., 0%396)55 by .

sai d read/ wit erhginds dleimsal candet candeldediedriginalnidtlaiméOr JeC¥Ad ' LieR

al ong top and bott omegdgesmo’ addedsiredma infng alalims bedhlangedt (2 Ipagesd] sai d

keyi ng grooves being along said top edge of one side of said shell, a

second of said keying ¢ cartriige lfoi mgriwdmvinglsudbvﬂiethwdmwuichirmdganmnea

al ong sai d botfom edae of .one side of .said shell, one of said keying

gr ooves exfmqﬁ" e é‘? & COPPUSINg; pl anar surfaces than the other

groove extends into the QtsREl hdVisp & froft) afbacle and fvalsidesHetweed isebstantially e

frombeing inserted into said drive with the wong orientation; a drive

havi ng & splanarisurfaceshi ch said cartridge is inserted for

the recording medium in said shell;

means in the front of said shell for access by said read/write heads to said
recording medium; and '

two keying grooves along top and bottom edges of one side of said shell,

10 one of said keying grooves extending deeper into one of said planar surfaces than the other
groove extends into the other planar surface.
2. Cancelled.

3. The combination of a cartridge containing a recording medium and a
drive having read/write heads which read/record data on said recording medium, said cartridge
15 comprising:
a shell having a front, back, and two sides between top and bottom
substantially flat planar surfaces;
the recordmg medium in said shell;
means in the front of said shell for access by said read/write heads to said
20 recording medium; and
two keying grooves along top and bottom edges of one side of said shell,
one of said keying grooves extending deeper into one of said planar surfaces than the other

groove extends into the other planar surface to prevent said cartridge from being inserted into
S

O

said drive with the wrong orientation;  This Sheet Has Been RTi
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engagenent of said read/wite heads wth said recording medi um and two
projections at one side of Said sfot, said pro eﬁ%‘é@ ] h said
keyi ng grooves to ensure proper insertion of sji L &N Isai d
drive. Substitute sheet - 21 August 1998 8ai3 e__conbi nati on

recited in claim2 wherein said drive includes a front panel having said

sl ot therei WOEB3proj ections being on said front panel. 4RCI/USS6/05359 The
corbination recited in claim3 whereir &aid front panel has a | eg on each
side thereof which snap onto said drive. 5 The conbination recited
in_claim4 wherein each I eg has a hook at the end thereof, each hook

snappi ng onto said drive. g grive having a slot into which said cartridge is inserted for engagement
of said read/write heads with said recording medium; and
two projections at an opening of said slot, said projections mating with
said keying grooves to ensure proper insertion of said cartridge into said drive.
5 4. Cancelled.
5. The combination recited in claim 3 wherein said drive includes a front
panel having said slot therein, said projections being on said front panel.
6. The combination recited in claim 5 wherein said front panel has a leg on
each side thereof which snap onto said drive.
10 7. The combination recited in claim 6 wherein each leg has a hook at the

end thereof, each hook snapping onto said chassis.
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