WO 03/ 071542 PCT/EP03/00751 - 1 DESCRI P T1 ON DATA- CARTRI DGE CASE
ADAPTED FOR DUAL- FORVAT APPLI CATI ONS BACKGROUND OF THE | NVENTI ON Fi el d of
t he | nvernwDma/0Ttsus i nvention relates generally to data st ®@CagPos/ersl
cartridges and, in particular, to a cartridge that incorporates sone
standard features of both Magstar and LTO cartridge formats to provide
conpatibility with conventional dr+ves;y cartridge |oaders and library
cells of both systens. Description of the Related Art The renovabl e nedi a
used in electronic data-storage equi pnment often takes the formof a
magnetic tape cartridge. The Epor¢abiliPyrof @hese units makes it possible
to store large anobunts of data in separate cartridges that can then be
stored in readily accessible libraries or archived for future use. Wen,
for exanple, a particular cartridge is needed for use in a computer, the

unit isr e 0 r C i i ther nua I
autonatic§%&bf%§gggﬁgpkcég§gr%ﬁégﬁ%ﬁg%gﬁhg%@%fﬁt%ﬂﬁﬁ1g&ﬁ&&##ég%gﬁ automatic
cartridge | oaders (ACLs). Libraries use one or nore novable autonmated
pickers to retrieve cartridges fromstorage cells and |oad theminto one
or nore |/O drives or ot ébﬁ§%ﬂ9%§?F sTNSENEI Wdvabl e magazi ne of
cartridges and stationary robots to nove cartridges to and froma drive.

The nechani.sm t hrough whic¢ch a cartridge is transferred and/or |oaded into
a conp@%%igpgﬁ+%h€%gﬂzﬁﬁiégﬁ|ce or a library cell includes gripper arms
that hehdst Dﬁvéﬁfz&bhdgéléﬂésggéﬁérlﬂlyntoaHQtQU%tQEaer tagehine. Simlarly,

drives include retaining WO 03/ 071542 PCT/ EPO3/ 00751
cartridges and, in particular, to a cartridge that

incorporates some standard features of both Magstar and LTO
cartridge formats to provide compatibility with conventional

drives, cartridge loaders and library cells of both systems.

Degscription of the Related Art

The removable media used in electronic data-storage equipment
often takes the form of a magnetic tape cartridge. The
portability of these units makes it possible to store large
amounts of data in separate cartridges that can then be stored
in readily accessible libraries or archived for future use.
When, for example, a particular cartridge is needed for use in
a computer, the unit is retrieved and loaded for processing,

either manually or automatically.

Automatic retrieval is done either in libraries or automatic
cartridge loaders (ACLgs). Libraries use one or more movable
automated pickers to retrieve cartridges from storage cells
and load them into one or more I/0 drives or other devices.
ACLs use a movable magazine of cartridges and stationary

robots to move cartridges to and from a drive.

The mechanism through which a cartridge is transferred and/or
loaded into a computer peripheral, a device, or a library cell
- includes gripper arms that hold the cartridge and guide it in

and out of the machine. Similarly, drives include retaining



mechani sms that latch on to the cartridge by means of opposite |ocating
and gripping notches or equivalent structural features built into the case
of the caworisdgess2 Accordingly, commercial cartridge for mRCI/EROF00751
standardi zed to provide wuniformty of construction and interchangeability
of operation wth cartridges produced by different manufacturers. Two of
the cartridge formats nost w dely use@ eurrently around the world are the
so called Magstar and LTO formats, each characterized in detail by
correspondl ng ECVA ( Eur opean Corrput er Manufacturers Associ ation)
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corresponding drive, picker and library system. For example,
a typical Magstar format cartridge 10 illustrated in Figs. 1-
3, such as IBM®'s 3590110 Cartridge, is characterized by a
sloped face 12 in the bottom of the rear side 14 and by a top
side ridge 16 adapted for automatic engagement by an automated
picker. As shown in Fig. 4, such a typical automatic picker
20 includes two horizontal, spring-loaded, gripper arms 22,24
which, when pushed toward the rear side 14 of the cartridge
10, expand to overlap the top and bottom sides of the
cartridge and firmly grip it for automated handling. A ridge
26 in the lower arm 22 buts against the lower edge of the
sloped face 12 to provide a stop to the penetration of the
cartridge within the gripper arms, while a lip 28 in the upper
arm 24 provides a lock by engaging the ridge 16 in the top
side 18 of the cartridge. Locating notches 30 are provided in
the bottom of each lateral side 32,34 for engagement by
corresponding locating pins when the cartridge 10 is placed in
a drive (not shown). These locating notches make it possible
to locate the cartridge precisely within the drive so that the
hub 36 in the bottom side 38 of the cartridge is properly
aligned for engagement with the spindle of the motor in the

drive. The dimensions of these features are all predetermined



al igned for engagenent with the spindle of the notor in the drive. The

di nensi ons of these features are all predeterm ned WO 03/071542

PCT/ EPO3/W0 054271582 according to ECVA standards. For exanplPel/ERPagoEFpped
face 12 fornms an angle a of 30 degrees with the plane of the bottom side
38 of the cartridge. In simlar fashion, a typical LTO format cartridge 40
illustrated in Figs. 5-7, such as IBM3r}'s UtriunlLTO Cartridge, is
characterized by two gripping notches 42 extending upward fromthe bottom
of each lateral side 44,46 of +the cartridge, which are provided for
autorralajccoeﬂga:@ermntEdMA st apntaepondiany eatingyied edtip cKespedistadwwr i n Fi g.
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cartri ddgele4Gs @)fp&r]n@ tcaraverdgan the | ateral sides 44,46 of the cartridge
and firmy engage it for automated handling. A finger 58 in each gripper
arm 52,54 provides a |lock by engaging the gripping notch 42 on the
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70 of the cartrld%e 40 provides its initial alignment int
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drive. -AggkRipthe 1@k@§n%boaﬁc956%@e%%of%%E% %%lar% &P & m ned
according to ECIVR standards. For exanpl e, each gri not c 42 is at
gripper arms 52,54 which, when pushed toward the rear side 56

of the cartridge 40, expand to overlap the lateral sides 44,46
of the cartridge and firmly engage it for automated handling.
A finger 58 in each gripper arm 52,54 provides a lock by
engaging the gripping notch 42 on the corresponding side of
the cartridge. Locating notches 60 and 62 are provided in the
bottom side 64 of the cartridge for engagement by
corresponding fixed locating pins (not shown) when the
cartridge 40 is placed in an LTO drive. These locating
notches make it possible to place the cartridge 40 within the
drive precisely so that the hub 66 in the bottom side 64 of
the cartridge is aligned for engagement with the spindle of
the motor in the drive. A V-shaped notch 68 in the bottom
front side 70 of the cartridge 40 provides its initial
alignment in the drive by engaging a stationary datum pin as
the cartridge is inserted into the drive. Again, the
dimensions of these features are all predetermined according
to ECMA standards. For example, each gripping notch 42 is at
least 4.75 mm deep and at least 8.70 mm high, and has a width
of 6.00 mm £ 0.25 mm extending from about 14 mm to about 20 mm
from the rear side of the cartridge 40. The locating notch 60
is an approximately square hole at least 5 mm deep and with a
side of 3.00 mm * 0.08 mm; its center is 20.50 mm * 0.20 mm

from the front side of the cartridge and 11.45 mm + 0.20 mm



| east 4.75 nm deep and at | east 8.70 mm high, and has a wdth of 6.00 mm
0.25 mm extending from about 14 nmmto about 20 mm fromthe rear side of

t he cartrwog@a/04342 The | ocating notch 60 is an approxi mat @Cy/EPguen7sl hol e at
| east 5 mm deep and with a side of 3.00 mMmm 0.08 mm its center is 20.50
mm 0.20 nm fromthe front side of the cartridge and 11.45 mm 0.20 mm WO
03/ 071542 PCT/ EP0O3/00751 4 fromthe4left side. The locating notch 62 is a
hole at |l east 5 nmm deep defining an approxi mately oval aperture with a

maj or dinension of at least 4.8 nmparallel to the cartridge's front side
and a #roor tdiendmditorsicle .3. OhemhodBitGhgmmotdis 6enitera i1t HB0 dapt 0. 20 MM
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LTOfor”Eth Hél l.izes i | eader pin (not shown in the prior-art figures).
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inventipon is a cartridge case that 1s suitable tor utilizationin
autona%%@elPErEhQ Systéngge at an angle of 60 degrees * 1 degree.

Each format also utilizes different mechanisms to engage the
tape in the drive for I/0 operations. For example, Magstar-
format cartridges use a leader block, while the LTO-format
utilizes a leader pin (not shown in the prior-art figures).
Because of these different specifications of each format, each
cartridge is incompatible for use with drives, robots, and
library systems of the other format. This invention provides
a design for a cartridge case adapted for dual use with

Magstar as well as LTO format robots and pickers.
BRIEF SUMMARY OF THE INVENTION

The primary objective of this invention is a cartridge case
that is suitable for utilization in automated library systems

that employ either Magstar-format or LTO-format cartridges.

Another objective of the invention is a cartridge case that is
also suitable for receiving either a leader block or a leader
prin assembly, such that the cartridge may be used either with
a Magstar or an LTO type of drive.



that enploy either Magstar-format or LTO-format cartridges. Another
objective of the invention is a cartridge case that is also suitable for
recei vi ngweioshers4n | eader bl ock or a | eader pin assenbl yPC3EP3/0d1at t he
cartridge may be used either with a Magstar or an LTO type of drive. WO
03/ 071542 PCT/ EPO3/00751 5 A final objective is a nultiple-purpose
cartridge case that is also suitablesfor storage in automated |library
systens that enploy either Magstar-format or LTO-format cartridges.
Therefore, according to these and other objectives, the invention consists

of a caytaindge okAeR diaxd NG themsai 1geR@os e F Yph e ghaefisd nss of a
Magstar cartridge, but wwth nodified |ateral sides with recessed surfaces
and ad@ltSC st toadlisp Hidty STRTEHES hauimahad thdzaterfiat RS udrbf t he

cartri ¢ge 1w bierdherast@ir@lr &t LHO tameno! autopiess . pi cker. The

wi dth of the bottomrear portion of the cartridge is reduced to conformto
the wdth of a standard LTO cartridge and LTO gri pping notches are

provi degh v ARLr eaging dihfy dePithed 4 Jiardt IQG NAtGhes, ofnd he Magstar

format to the size required for engagenment by the fingers in the gripper
arnms ofinVERtiTo svnerwted Qi ckerRria we enfe fving shedidne daewralt he

. . . | . . Hhor Ma
cartrl @%%m%ftx?h%rfd”@?&éél%&og%; r&g_f éﬁaﬁ%ﬂgvﬁoﬁﬁaﬁr}ﬁlﬂ%ﬁ%@é’ wil her Magstar

or LTOtype of automate : Acc r aspect to the
i nvent modiiftied Betteomlsisdelesofwittie nemaadafyesurtagreriatell additiwoat i ng

not ches, hayi;og. the cpsare.pasidd.anal el atjonshin fo e 41 qoi. si de of ‘the
case ?n ,%\é(:)Lp ionalclhy, also to the center o e hubg;eg iﬁle Dcat i ng
not chesat rtidgebotitbmesitdemia dadst@cant Emddgdo Thass dheutardredige can be
adapt ed;f or. use .t Qrild;%% A 8. d %szt'}?:'mogﬁyeatl}y Jrec%'o%?:]o”@ ér?ee %aeﬁgre{%qu' ock
w th a“T'eadéer pin asse y.  In addition, the cartridge of theé inv ion
may fedbureduater &lo conform to the width of a standard LTO cartridge
and LTO gripping notches are provided by increasing the depth
of the locating notches of the Magstar format to the size
required for engagement by the fingers in the gripper arms of
an LTO automated picker. As a result of this modification,

the cartridge of the invention can be alternatively handled by

either Magstar or LTO type of automated pickers.

According to another aspect to the invention, the bottom side
of the cartridge is provided with locating notches having the
same positional relationship to the front side of the case
and, optionally, also to the center of the hub as the locating
notches in the bottom side of an LTO cartridge. Thus, the
cartridge can be adapted for use with LTO drive technology by
replacing the leader block with a leader pin assembly. In
addition, the cartridge of the invention may feature lateral
notches adapted for engagement by spring-loaded retaining pins
in conventional LTO library bins. Therefore, this embodiment
of the invention is suitable for incorporation with LTO
systems with minor modifications to the geometry of current
LTO drives, but using the same positioning and driving
mechanisms. Alternatively, the cartridge of the invention may
retain conventional leader block technology for use with

existing Magstar systems.



not ches adapted for engagenent by spring-loaded retaining pins in
conventional LTO library bins. Therefore, this enbodi nent of the invention
i s suitabweooBorisincorporation with LTO systens w th nm noPCrEPI/OWT&L i ons to
the geonetry of current LTO drives, but using the same positioning and
driving mnmechanisnms. Alternatively, the cartridge of the invention may
retain conventional |eader block technplogy for use with existing Mgstar
systens. WD 03/071542 PCT/ EP03/00751 6 Various other purposes and

advant ages of the invention will becone clear fromits description in the

speci f ivati@s thtter fldmwse anghd raaviheapovebs f gt urgsepaibhcyially
pointed out in the appended cl ai ns. However, such draw ngs and description
di scl oGS SHAF of 4Thet VardRRRr WRyEOR nidnted speelfhvehiPenthay be

pract i aed.1 BRI EmDESCR %ﬂm&eﬂ@wy%ﬁ&uﬂaﬁy%g@ﬁ@@&%hye vi ew

of a caonventional cartridge of the Magstar format. Fig. Is a plan view
of t he BotirmaRRANIFA tHE 0T ¢ r iBJee R T, Fech 19rawinos #rda side vi ew of

the carddd468,forfighsch SOWAY, thshne SboPek FAce: Ois txg%ygoﬂl g Oknt he rear

side of the cartridge. Fig. 47 s a perspective view a conventi onal

aut onattée girnsiesttiags sty od rractvgsdar cartridge system Fig. 5is a
perspective view of a conventional cartridge of the LTO format. Fig. 6 is
a plan view of the bottomside of the cartriidge of Fig. 5. Fig. 7 is a
side view of the cartBRA§GE BESERGPTIONFOF. TEE DRAWIEIGSpecti ve view of a
conventional automated picker assenbly for an LTO cartridge system

show ng the
Fig. 1 is a perspective view of a conventional cartridge of

the Magstar format.

Fig. 2 is a plan view of the bottom side of the cartridge of

Fig. 1.

Fig. 3 is a side view of the cartridge of Fig. 1 showing the

sloped face of the bottom of the rear side of the cartridge.

Fig. 4 is a perspective view of a conventional automated

picker assembly for a Magstar cartridge system.

Fig. 5 is a perspective view of a conventional cartridge of

the LTO format.

Fig. 6 is a plan view of the bottom side of the cartridge of

Fig. 5.

1
1

Fig. 7 is a side view of the cartridge of Fig. 5.

Fig. 8 is a perspective view of a conventional automated
picker assembly for an LTO cartridge system, showing the

cartridge clamped by the picker's gripper arms.

Fig. 9 is a perspective rear-side view of a cartridge

according to the present invention.



cartridge clanped by the picker's gripper arms. Fig. 9 is a perspective
rear-side view of a cartridge according to the present invention. WO

03/ 071542WwB@3hERE®B/ 00751 - 7 Fig. 10 is a perspective fPomtEPS3/aEs5Vi ew of
the cartridge of Fig. 9. Fig. 11 is a left-side view of the cartridge of

Fig. 9. Fig.

12 is arear-side view of the cartridge of Fig. 9. Fig. 13 is

a plan view of the bottomside of theycartridge of Fig. 9. Fig. 14 is a

front-side vi

ew of the cartridge of Fig. 9. Fig. 15 is a plan view of the

top side of the cartridge of Fig. 9. Fig. 16 is a right-side view of the
cartridgg.of oFii@. a9perfip@ctifd FramersSRRe iy foforiireside-thawOfot he

cartridge of
Fig. 181Ps

Fig. 9 showing a | eader pin assenbly incorporated therein.

d-left-side view of the cartridge of Fig. 17. DESCRI PTION OF THE

PREFERRED EMBODI MENTS OF THE I NVENTION This invention lies in the
recognition that a mnor nodification to the structure of a conventional
Magst aFi9caftr igge rehdersde vigmt & &hepcagiralidgg (9t dtiicon Sv th  Magst ar
as well as LTO automated picker systenms. This advance is nade possible by
the fortuitous exact location of the |lateral-side |ocating notches 30 in

t he Mafégar lRoisae ar@rofideh&igh B rdienceahies dgz iaf The Lo format with
respect to the rear side of both cartridges. Additional changes to the
case of a standard Magstar cartridge advantageously render it W 03/ 071542
PCT/ EPB350071811s- agplevnpaemblod dhso HModrtcal tsddgatofvehgsednt1ifgd idrari es
and inFig(iggs that utilize LTO technol ogy.

Fig. 14 is a front-side view of the cartridge of Fig. 9.

Fig. 15 is a plan view of the top side of the cartridge of

Fig. 9.

Fig. 16 is a right-side view of the cartridge of Fig. 9.

Fig. 17 is a perspective front-side view of the cartridge of

Fig. 9

showing a leader pin assembly incorporated therein.

Fig. 18 is a left-side view of the cartridge of Fig. 17.

DESCRIPTION OF THE PREFERRED EMBODIMENTS OF THE INVENTION

This invention lies in the recognition that a minor

modification to the structure of a conventional Magstar

cartridge renders it suitable for dual utilization with

Magstar as well as LTO automated picker systems. This advance

is made possible by the fortuitous exact location of the

lateral-side locating notches 30 in the Magstar format and of
the gripping notches 42 in the LTO format with respect to the
rear side of both cartridges. Additional changes to the case

of a standard Magstar cartridge advantageously render it



For the purposes of this disclosure, Magstar format is defined as the
magneti c-tape cartridge technol ogy conformng to the specifications of
ECVA- 196 woDandarsds; simlarly, LTO format is defined as wPo@/EPagoosi c-t ape
cartridge technol ogy conformng to the specifications of ECVA-999
standards, which are all well known in the art. The ternms rear and front
are used throughout in connection wtéh-the structures of the cartridges
described herein to refer to the sides facing the gripper arns of an

aut omat ed picker and facing the drive during use, respectively. Left and
right refeattidlhealsy tfodgel tatmaal ve sislesimsLTheyilapaehesvardi fig t he

cartri qigﬁ\jégr%ﬂé1§ Jét{lg’{e]ltzoe'r shd@.tgcrﬁ lerm bottom and top are used with

reference to the each car rl%%\é'that contains the tape reel and
hub for connection with a corresponding driving spindle in a drive and to

its paral opposite side, .respectively. The terns high apd height are
used wfﬁlll ?ée}*ee ence 1o tcﬁi Hired }r%%lcb%#/\%e 9% ho ?%ﬁ‘?“énﬂstgﬁfépﬁgs of
'él_he ca_ratsritg@e.méﬂmeijarmpieemﬁﬁd '%@@p&ébm@@@l?cbc\#lﬁ&rﬁgﬁgg@@cg%o t he g
irection ween. t he i the interior of the cartridge. en use
with rreférk quloo%tod‘fne“g&fﬁfa]t %“i%@aﬁs‘th%lw%ﬂsdgew@h O¥BREsISw de
and W didf ireic®rad atdendjieiisd-ambmared +ehi dge theched BY@Ptcostdemphgt he
cartri ﬂ%e.t Referring to the dr , Wherein_like parts are designated
ut

awi ngs ,
t hr oug 0G 9P99 e SRim& éDfarﬁFNgﬂ/‘ngo%? sStadprdy yialp axelasirate in

per spegidive KHRMS ig ragheidc:- t ang caitid dae 80 naceasd ng-d o,4Lg invention.
Except for the nodifications herein described, the case of the cartridge

80 confSFMEI®Ythe ™ iGRdSTdticBhall W ditprst Bdcitec f dite ctant Mdsear

cartri dgecritRel e Side B2 Lfed Ko cald rd dos coMtaiPS rﬁcﬁﬁ@ffﬁé 84
with a ridge 86 which, like the ridge 16 of the prior art, I's adapted for
aut omafifc 2EnGageReTehpighargsns fariommtteée W 0% oiusaw PER” EPO3/ 00751

respectively. Left and right refer to the cartridge lateral
sides as they appear viewing the cartridge from its front
side. The term bottom and top are used with reference to the
side of each cartridge that contains the tape reel and hub for
connection with a corresponding driving spindle in a drive and
to its parallel opposite side, respectively. The terms high
and height are used with reference to the direction between
the bottom and top sides of the cartridge. The terms deep and
depth are used with reference to the direction between the
sides and the interior of the cartridge. When used with
reference to notches in the sides of the cartridge, the terms
wide and width refer to the dimension parallel to the relevant

side of the cartridge.

Referring to the drawings, wherein like parts are designated
throughout with like numerals and symbols, Figs. 9 and 10
illustrate in perspective views a magnetic-tape cartridge 80
according to the invention. Except for the modifications
herein described, the case of the cartridge 80 conforms to the
international standard specifications of a Magstar cartridge.
The top side 82 of the cartridge contains a recessed area 84
with a ridge 86 which, like the ridge 16 of the prior art, is

adapted for automatic engagement by a Magstar automated



9 picker. The front/left sides of the cartridge 80 are connected by a
slanted corner side 88 with an opening for access to the tape within the
case and wodoeor15¢D which is described in a separate di sclPosmpe3/oifhe angl e
and position of the corner side 88 within the geonetry of the case is the
sanme as the opening in a conventional Mgstar cartridge, so that it can
be adapted for use with a | eader bleck according to Magstar technol ogy or
with a |l eader pin according to LTO technology. The cartridge 80
incorporates a | eader pin housed wthin the case behind the door 90.
Accor dipigktear .t ha@hrai fir aspelod £ tofs itdwes i ettié apriasi @&s o0 idtaistrated in

Figs. 11 d.1 t he batt tion of, the rear . side 92 of the cartridge
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mm . rrm_ symetrica J1mm ng ot cartri ge atera Sl des ,
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92 of the cartridge. This distance: corresponds to the |ocation of the
front E§g&h6F MFELNSE AT fy CHBIRHELTHY iMPES S a e o MERt af0 clalpd i Hie (see

Fi 9. llanSiRCedaieditiants alisdh @rIesponds do tél?cé%‘;ddy%Pf the front
edge of the gripping notches 42 in a standard LTO cartridge with respect
to itsMpestasi dqeqheed quvy .o )Witthiss leasiee spohderrerdinadvan®geousl y

expl o £ednhi@16Rf .0 @5 4arlddAaR) 80 Qfrddie. d Jentj oy d 0 651-1;911 used
gri ppi ng-notch Standards by providing gripping notches 100 in the sane

| ocat i BRtRAD fde casess hediigid frdee @Y bot h sides of the cartridge.
Specifically, each gripping notch 100 is at least 4.75 nm deep and at

| east 8.70 mm high fromthe bottom side 104 of the cartridge, and has a
wi dt h 8fcerddnemtc.t2%s maiexemgiarg of dhe invention, as also

illustrated in Figs. 11 and 12, the bottom portion of the rear
side 92 of the cartridge 80 is reduced in width to conform to
the width of an LTO cartridge; that is, the width wl shown in
Fig. 9 is reduced from 109 mm * 0.32 mm to 105.4 mm + 0.30 mm -
by symmetrically trimming both cartridge lateral sides 94,96
by about 1.8 mm, thereby providing a recessed surface 98
parallel in each lateral side extending to a distance of about
15.0 mm from the rear side 92 of the cartridge. This distance
corresponds to the location of the front edge of the locating
notches 30 in a standard Magstar cartridge (see Fig. 1).

Since this distance also corresponds to the location of the
front edge of the gripping notches 42 in a standard LTO
cartridge with respect to its rear side (see Fig. 5), this
correspondence is advantageously exploited to conform the
cartridge 80 of the invention to LTO gripping-notch standards
by providing gripping notches 100 in the same location in the
recessed surface 98 on both sides of the cartridge.
Specifically, each gripping notch 100 is at least 4.75 mm deep
and at least 8.70 mm high from the bottom side 104 of the
cartridge, and has a width of 6.00 mm * 0.25 mm extending from
about 14 mm to about 20 mm from the rear side 92 of the

cartridge 80. Thus, the cartridge 80 is adapted for



about 14 mmto about 20 mMmmfromthe rear side 92 of the <cartridge 80.
Thus, the cartridge 80 is adapted for WO 03/071542 PCT/ EPO3/00751 10
engagenerwoOlwg/ortse2 f i ngers 58 of the gripper arns 52 of a pcompesioi7onal LTO
automat ed picker (see Fig. 8). It is noted that the recessed surface 98 on
each side of the <cartridge 80 is |limted to the bottomportion of the
cartridge because the original, Magst@r-=format width in the top portion
needs to be retained to provide a continuous contact surface for rollers
of standard Magstar driving mechanisms. Accordingly, to the extent that

the gricppiaR@mINE B2 tfe il J8TQ AWIIR+ Cogk€ kefss a2 & gher than the
hei ght of the recessed surfaces_ 98, they need to be reduced in size to

conf or MOPY SPreionadi s it em QQ?QﬁQkﬁk%ﬁmﬂﬁﬁ?|%99edﬂrred for conplete
compatibility with the cartridge 80 of the invention. As better
illustrated in the bottomside view of Fig. 13, the sloped face 12 of the

Magst aff EmBOtiesl thadi e inPasfe ek suiaRR H @t earh i snaterthahe
sl Opedcgae%%laéé ot he rl%rlteﬁi dc% ¥hd &H@Jn@rﬁéwlar@%%é eEXtLngyover a

width w2 shorter than the full wdth of the rear side, so as to provide a
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conform to their dimensions. No other change is requlred for

complete compatibility with the cartridge 80 of the invention.

As better illustrated in the bottom-side view of Fig. 13, the
sloped face 12 of the Magstar format is retained in the k
cartridge 80 of the invention. The sloped face 12 in the rear
side 92 is preferably reduced to extend over a width w2
shorter than the full width of the rear side, so as to provide
a substantially full-height rear side at the corner edge with .
each lateral side. Thus, the resulting recessed surfaces 98
are larger than they would be if the sloped face 12 extended
all the way to the lateral sides 94,96 (as in the standard
Magstar format) and the contact between the recessed surfaces
98 and the gripper arms 52 is thereby maximized for best
gripping performance. So long as w2 is sufficiently large to
accommodate the width of the lower gripper arm 22 of a Magstar
automated picker (see Fig. 4), the sloped face 12 retains the
gripper engagement characteristics of a Magstar cartridge.
Accordingly, the cartridge 80 of the invention is
advantageously capable of engagement by either Magstar or LTO
conventional pickers. We found that a sloped-face width w2 of
at least 67 mm is suitable to practice the invention, about 77

mm being preferred. Bezeled corner surfaces 102 may be



advant ageousl y capabl e of engagenent by either Magstar or LTO conventional
pi ckers. We found that a sloped-face width w2 of at least 67 mmis

sui t abl e wo optoaset ce the i nvention, about 77 nm bei ng pr@Ce#mpesioo’Bezel ed
corner surfaces 102 may be WO 03/ 071542 PCT/ EPO3/00751 11 provided to
facilitate the initial engagenent of the cartridge 80 by the gripper arns
52 of LTO autonmated pickers. Accordingito another aspect of the invention
intended to provide conpatibility with LTO drive technol ogy, the bottom
side 104 of the cartridge 80 (Fig. 13) is also fitted with |[|ocating

not cheprafriald G fijﬂrﬁgﬁagﬁreuﬁe wiirt it ieor r@'ﬁgﬁﬁ@ﬁ;}é&@t dﬁcmé NPt ASAGE a 4
conventjonal LTO drive. These locatin not ches have the sane geonetry an
are posik Fondds ﬁﬁ%%r?erm%eé&rﬁaﬁi@g? GRS R Ik ach other and to

the front side 106 of the cartridge 80 as in an LTO cartridge, so that
standard | ocating reference pins in the drjve can be used %{gd}gosi tion the

cartri dGEFI e TnvERERE FRAST (He Uhstatr Rt It ciend

appr oxigrahalde si=a hole @ Jeasttl |\pi At wdh ' .00 Mm
0.08 mm, its center ils 20.?0, nﬁﬂ L0. 20 rﬁilpffcoemtheﬂ%%%nglge%gfggoﬁhe
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standard locating reference pins in the drive can be used to
position the cartridge of the invention. Thus, the locating .
notch 60 is an approximately square hole at least 5 mm deep
and with a side of 3.00 mm * 0.08 mm; its center is 20.50 mm £
0.20 mm from the front side of the cartridge. The locating
notch 62 is approximately oval at least 5 mm deep, with a
major aperture dimension of at least 4.8 mm parallel to the
cartridge's front side and a minor dimension of 3.00 mm * 0.08
mm; its center is 20.50 mm % 0.20 mm from the front side of
the cartridge and 86.15 mm * 0.25 mm from the center of the
locating notch 60. The notches 60,62 are preferably
positioned about 13.25 mm from the left side 94 and about 9.60
mm from the right side 96, respectively, which places them in
the same geometrical relationship with the recessed surfaces

98 that the corresponding notches have with the lateral sides

in an LTO cartridge.

The same V-shaped notch 68 of the LTO format is also provided
for the initial alignment of the cartridge within the drive,
as seen more clearly in the front-side view of Fig. 14.
Again, the V-shaped notch 68 is at least 8.90 mm deep and has
a rounded bottom with a maximum radius of 1.50 mm centered
about 5.05 mm from the front side of the cartridge; the V-
shaped sides of the notch 68 extend symmetrically from itg



The sanme V-shaped notch 68 of the LTO format is also provided for the
initial alignnment of the cartridge within the drive, as seen nore clearly
in the freote3side2 view of Fig. 14. Again, the V-shaped n®CtlEP680i7s1 at

| east 8.90 nm deep and has a rounded bottomw th a maxi num radi us of 1.50
mm centered about 5.05 mmfromthe front side of the cartridge; the V-
shaped sides of the notch 68 extend ggmetrically fromits WO 03/071542
PCT/ EPO3/ 00751 - 12 bottomtoward the front side of the cartridge at an
angle of 60 degrees 1 degree. The relative position of, the notch 68 to

the | ogatipfl BelehasthB, 62ont kebial bedrexackht rddden dthen laH9ieards i dge;
that is, the center of its rounded bottomis abqut 4.20_mm further away

fromthe FrghESSi deloflepKee cafhfi dgeatRiR PREEERTeP ot NEn@okst P %2

(about + 4380 méwﬂg hB%cHeg;h%oS%de 136} o tBreker ablayt 1By 2@ S fefeai ning the
relative position of 36 mnth respect to the notches 60,62,68, the

cartriHge gersridgpe Fh@éntlﬁ@ntif@ reaEeruPly 1Esmpaunsies WOt oI Odr | ve
L icggogﬂg £ Zhggeﬁ@r fw%hggga gwfg@awt% &E@h@%ﬁ@ lo¥ dpRsitioned about

ronlt ont si out . 70,7, mmfromthe |eft side of
t he carertdgdogeThbannkeaggntiesnalt th@qnptéhaer@@ i(@beuipdif-iSdafimorfnad t he
receiv . 4GO ntional LTO drives to accommobdate the | arger
Nhgsta#ﬂglgg8ﬁt g%ﬁ% gé?fridge 80 of the invention; for exanple, the width
of the slot needs to enlarged by about 3.6 nm the difference in wdth

bet veep, Migalgs and, L1062t LLd00n, AacTeationed. hecause the oy bige 80

of the ThAVEN stantralTy~siZed and Sha as a conventi ona
Magst aB 6 Wathrrdgpectttoahhbeno@nhese60w62h6§ Ie@@edeUmaﬂg&s§@mm§/

cccordLag L gstender dibaale docmabegy (3 Libuehiel adia Fio- - I
technology. That is, the center w1ndow of the hub 36 is
positioned about 51.00 mm from the front side and about 55.70.

mm from the left side of the cartridge. The only additional
requirement is a modification to the receiving slot of
conventional LTO drives to accommodate the larger Magstar size
of the cartridge 80 of the invention; for example, the width
of the slot needs to enlarged by about 3.6 mm, the difference

in width between Magstar and LTO cartridges.

As mentioned, because the cartridge 80 of the invention is
substantially sized and shaped as a conventional Magstar
cartridge, it can be combined with a leader block assembly
according to standard Magstar technology (as illustrated in
Fig. 1). In that implementation the cartridge is fully
compatible with all Magstar equipment currently in use in the
art. Alternatively, the cartridge 80 may be combined with a
leader pin assembly according to conventional LTO technology
(as described, for example, in European Patent Applications EP
0924701, EP 0924702, EP 0924703, EP 0926675, and EP 0926676) .
Figs. 17 and 18 illustrate such an embodiment 110 wherein a
conventional leader pin assembly is incorporated within the
cartridge of the invention. The figures show the cartridge

with the door 90 in its open position and the pin 112



conpatible wwth all Magstar equipnment currently in use in the art.
Alternatively, the cartridge 80 nay be conbined with a |eader pin assenbly
accor di ngwoe3oorsyent i onal LTO technol ogy (as described, POoI/EPRENIEE, in
Eur opean Patent Applications EP 0924701, EP 0924702, EP 0924703, EP
0926675, and EP 0926676). Figs. 17 and 18 illustrate such an enbodi nent
110 wherein a conventional |eader _piia assenbly is incorporated within the
cartridge of the invention. The figures show the cartridge wth the door
90 in its open position and the pin 112 WD 03/ 071542 PCT/ EPO3/ 00751 - 13

accessiblgs £ oh1 8n939€BBAE JRERNKENELARRN th EQat apeodiizyR - daefnol ogy. The
figures illustrate additional, non-critical features that nay be

i mpl eneRERACLAIYhe cartridge of the invention in order to inprove its
performance with mnor nodifications to conventional Mgstar and/or LTO
equi pnent. For exanple, a retaining notch 114 may be provided in the upper
port i ofihef figheesi jhilustdetss adfiithenadrt poagerill iceded agdugiesyitdd tan
anchor j it resp i :jsna- Lea i
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i n Fi gtol8hprayebétpr perdetmancehwibbt mémorpowrdiida caft iomeh toat er al side for

engagenent by.corresponding_ | i pi : may i rated in
futureC%%%%Pgl8?aga%gggg??v8§§9%ﬁuggoaeﬁgﬁkggéﬁgn 0 §ﬁ§bne i%ft%be
cartridgeaisipgoubtdetd 1iMi chyche beousdedwinh téiet ppeavhgpotrdr ooy ALTO

automated pickers. .and_libr systens. |f_equipped W onyenti onal
Ieaderthﬁlg%ﬁgttﬁédﬁagérpgggkéfC%ﬁérgﬁggn Fo%rﬁ§g§%fE£%P3%F%¥Q%ée in,
convenyhenatiMggstiae @birvascokfregpunpped wiothing-leaded piin thssembly, the
cartridge,of the invention is_ also su'ﬁablg.fo& yse 't@ LT@ rive

t echnoPBgyRAPERORFRBH ﬁBd?f#&&FP6HSCPE - Pimilarly, Lock notches

116 (better seen in Fig. 13) may be provided in the bottom
portion of each lateral side for engagement by corresponding .
locking pins that may be incorporated in future models of tape

drives.

Thus, a new design of magnetic-tape cartridge is provided
which can be used with either Magstar or LTO automated pickers
and library systems. If equipped with a conventional leader
block, the cartridge of the invention is suitable for use in-
conventional Magstar drives. If equipped with a leader pin
assembly, the cartridge of the invention 1s also suitable for
use with LTO drive technology with minor modifications for

accommodating the larger dimensions of the cartridge.

Various changes in the details, steps and components that have
been described may be made by those skilled in the art within
the principles and scope of the invention herein illustrated
and defined in the appended claims. For example, cartridge
stacking features, write-inhibit features, labeling features,
and the like can be added to the cartridge of the invention to
conform to either the Magstar or the LTO format, depénding on

whether a leader block or a leader pin is used, respectively.



accommodating the | arger dinensions of the cartridge. Various changes in
the details, steps and conponents that have been described may be nmade by
t hose skiwbad/o7rs4the art within the principles and scopePefi/RPO®0G7AVENt | ON
herein illustrated and defined in the appended clains. For exanpl e,
cartridge stacking features, wite-inhibit features, |abeling features,
and the |like can be added to the carty4g dge of the invention to conformto
either the Magstar or the LTO format, depending on whether a | eader bl ock
or a leader pin is used, respectively. W 03/071542 PCT/ EP0O3/00751 - 14
Claims 1. A dual -purpose nmagnetic-d@ape,cartridge for alternative use in
Magstar or LTO data storage system conprising: a nmagnetic-tape cartridge
having a top side, a bottom side, a front side, a rear side, two latera

si des, jandaag,gh mﬁﬁ@pta%eﬂ gmteftqcr 8alHeS 'c%%t%q%%r B9 e Vegstare fgydmt
speC|f|cat|ons erein sald two |lateral sides are nodified with recessed

sur f acés MﬁQSﬁhér@KnLﬁ@dﬁﬁﬁ@néﬁfﬁﬁmﬁh§§s¢gﬁh £PNgrE imPovi ded 2. The

cartridge o _ rel d I c i nel docating
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grlpp|ng 2) ar € provi y i ncredasing ocation
notcheSpeoﬁfubetmbgstar fornat of a size required for angagenent by

mlpmngrma of. _the. dma.ﬂora en 4.45.He A aim 3,
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rear peutifanesf andawhelratier aldditdenadntaitinhes r( ré@esﬁ@d sumfanﬂﬂumiskt by
about

2. The cartridge of Claim 1, wherein said additional notches
include locating notches (30) in the Magstar format and/or
gripping notches (42) in the LTO format, said additional
notches being arranged with respect to the rear side of both

cartridge types.

3. The cartridge of Claim 2, wherein said gripping notches
(42) are provided by increasing the depth of location notches
of the Magstar format of a size required for angagement by

gripping means of the LTO data storage system.

4. The cartridge of Claim 3, for alternative use in Magstar
or LTO automated picker systems, wherein a rear portion of
each lateral side contains a recessed surface offset by about
1.8 mm therefrom and extending forward from said rear side;
and said recessed surface further contains a gripping notch at
least 4.75 mm deep, extending at least 8.70 mm in height from
said bottom side, and extending about 6.00 mm in width from
approximately 14 mm to approximately 20 mm from said rear side

of the cartridge.

5. The cartridge of Claim 4, wherein said sloped face does

not extend to said lateral sides of the cartridge.



1.8 mmtherefromand extending forward fromsaid rear side; and said
recessed surface further contains a gripping notch at |east 4.75 nm deep,
ext endi ngweto3foesgr 8. 70 mMm i n height from said bottom si e€l/ERnglogxt endi ng
about 6.00 nmin width from approximately 14 nmto approximately 20 nm
fromsaid rear side of the cartridge. 5. The cartridge of Caim4, wherein
sai d sloped face does not extend to said |ateral sides of the cartridge.
WO 03/071542 PCT/ EP03/00751 - 15 6. The cartridge of Claimb5, wherein
said sloped face extends at least 67 mm 7. The cartridge of Caimb5,

furtherg compyd Y19 & RRZILL1L08 NST JEaGe %@%ﬁéﬁ&dséége@ﬁfeﬁage to

each of said lateral sides. 8. The cartridge of aim1l, further

conpri sithg-eadteddedm bl ock assenbly incorporated wthin an opening | ocated
between said left and front sides of the cartridge. 9. The cartridge of
CGaim1l, further conprising a |eaded pin assenbly incorporated within an
openi nd | oTdtee ¢ dyetrigizre saif dClaiefd, aﬁm:tfh&mtccmmelasmm@ebemlwﬁdge 10.

The cartll r&c% MR g&'rltrn‘ieoca d’rg_jébs]{ ng & I I eoadgéj(fhb Pcn%ﬁ?senbl y

i ncor por atn%% W Thi T an openi n ween Sai ront sides

of theledrtmaldgadeEl. The cartridge of Caimb5, further conprising a | eaded

pin assenbly incorporated within an opening | ocated between said |eft and

front sides of the cartridge. 12. The cartridge of Caim?7, further

conpri $i.ng Thd eatded idyeockt axlseimblly, | hoarpor atehdmiding anlepdadng | ocat ed
idleft .and front si tridge of

bet des of .th tridge Th
ol m P1oF i RSP T Coiett BT SeCuib o Ao o W Th n an
openi ngaidcdedd helwsenrsaidides of the cartridge.

9. The cartridge of Claim 1, further comprising a leaded pin
assembly incorporated within an opening located between said.

left and front sides of the cartridge.

10. The cartridge of Claim 5, further comprising a leaded
block assembly incorporated within an opening located between

said left and front sides of the cartridge.

11. The cartridge of Claim 5, further comprising a leaded pin
assembly incorporated within an opening located between said

left and front sides of the cartridge.

12. The cartridge of Claim 7, further comprising a leaded
block assembly incorporated within an opening located between

said left and front sides of the cartridge.

13. The cartridge of Claim 7, further comprising a leaded pin
assembly incorporated within an opening located between said

left and front sides of the cartridge.

14. The cartridge of Claim 1, for alternative use in Magstar
or LTO robotic systems, wherein said bottom side contains

first and second locating notches for engagement with



| eft and front sides of the cartridge. 14. The cartridge of Claim1l, for
alternative use in. Magstar or LTO robotic systens, wherein said bottom
si de contwpng/07f5#zr st and second | ocating notches for engagem®EpPp3/oi7sh WO
03/ 071542 PCT/ EPO3/00751 - 16 <corresponding locating pins in a drive and
a V-shaped notch for initial alignment of the cartridge within the drive;
wherein said first |locating notch is ag approxinmately square hol e at

| east 5 mm deep and with a side of 3.00 mMmm 0. 08 nm and said hole has a
center located 20.50 nm 0.20 nm fromsaid front side of the cartridge;

wher ei ieatdbsRend | sad ¢ Ngg NeLed 1.8 ANGAPRL oxhaBd el yshayal apekhure at

| east 5 mm deep, with a major dinmension of at |east 4.8 mmparallel to the
cartri dg& s‘-rflrtb'llﬁl s’:}]dlegf&?férl% ofi e eRRERs{On WitBipothe dDiv8:i nm and said

aperture ha%&r&%tﬁlé%éﬁsmo@a@ﬂ@m&&m 1hed raﬁérék%aeél&he

cartridge and 86.15 mm 0.25 nmfrom center of the first loCating
not ch; SARRAfh&I®iT asailbasshapel drerreend with eastid®e 90f nin @@epm &nd has a

rounded) bt tam Vaﬁéﬁe sgaflr@mmnﬂ&d dé’g Sedit e 59%5%‘;&% eé@%ﬁbwg 90 0R, ™

fromthe front si the cartri and t shaped not ch has sides
t hat exiremrd Sfarlﬁnﬁmeltr suntredb £ bithe oratomiadae £ he front side of the cartrl dge
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nmm f r orviee apeftursi ¢d drehsthdutmm. &ﬂemﬂvﬁxﬂma heajoghdisénieioh dheat
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ri ght minor dimension of 3.00 mm * 0.08 mm, and said aperture has a
center 20.50 mm * 0.20 mm from the front side of the cartridge
and 86.15 mm * 0.25 mm from the center of the first locating
notch;
and wherein said V-shaped notch is at least 8.90 mm deep
and has a rounded bottom with a maximum radius of 1.50 mm
centered about 5.05 mm from the front side of the cartridge;
and the V-shaped notch has sides that extend from the rounded
bottom toward the front side of the cartridge at an angle of

60 degrees * 1 degree.

15. The cartridge of Claim 14, wherein said first and second
locating notches are positioned about 13.25 mm from the left
side and about 9.60 mm from the right side of the cartridge,

resgpectively.

16. The cartridge of Claim 14, wherein said rounded bottom of
the V-gshaped notch is centered about 13.80 mm from the right

side of the cartridge.

17. The cartridge of Claim 15, wherein said rounded bottom of
the V-shaped notch is centered about 13.80 mm from the right

side of the cartridge.

18. The cartridge of Claim 15, wherein said bottom side

includes a hub with a window for engagement with a spindle of



side of the cartridge. 17. The cartridge of Caim 15, wherein said rounded
bottom of the V-shaped notch is centered about 13.80 mmfromthe right

si de of tweosartsnt dge. 18. The cartridge of Caim 15, whewrerrEPs®dESbott om
side includes a hub with a wi ndow for engagenent with a spindle of WO

03/ 071542 PCT/ EPO3/00751 - 17 a notor in the drive, and said w ndow has a
center positioned about 51.00 mm frogpythe front side and about 55.70 mMm
fromthe left side of the cartridge. 19. The cartridge of Caim17,
wherein said bottomside includes a hub with a wi ndow for engagenent with

a spi ndl endfor aAMiKE dFiFde £hd VEaidndisabe Mhodow-bascA £681€5opAagi tioned
about 51.00 nmfromthe front side and about 55.70 mmfromthe Ileft side

of the a4y idgd0 200 Frn e r Fpet oF 1€ oamel 13boWRe? 2i A0 aReBFOBoERPON of

each hatmrali &l der oot alns-a gecessed surface of fset by about 1.8 mm
t herefrom and extending forward fromsaid rear side; and said recessed

surface further contains a gripping notch at |east 4.75 mm deep, extending

at 1 easly 8 ahdmad L Rdphto f rom ;s pal £l BRLOM S 08 ¢ 30k £3hepehRg about 6. 00
mmin wdth from approximtely 14 nmto approxinately mnmfrom said rear
side dénalydam@ diudyevit?l. a Thendew t o genedgchen m 20 nver epindaeé do§! oped
face daoe to saj.d:lateral. si h ridge. .22, -The
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23. Thebsartt 5lddd ofm Jmimm2le fupnthesidormd salnguia eze0 edn Loomethsur f ace
connecting sai re@rtﬁsé dceaétorfcg eh. of said lateral sides. 24. The cartridge
of C aim 14, ur ther conprising a | eaded

20. The cartridge of Claim 14, wherein a rear portion of each
lateral side contains a recessed surface offset by about 1.8
mm therefrom and extending forward from said rear side; and .-
sald recessed surface further contains a gripping notch at
least 4.75 mm deep, extending at least 8.70 mm in height from
said bottom side, and extending about 6.00 mm in width from
approximately 14 mm to approximately 20 mm from said rear side

of the cartridge.

21. The cartridge of Claim 20 wherein said sloped face does:

not extend to said lateral sides of the cartridge.

22. The cartridge of Claim 21, wherein said sloped face

extends at least 67 mm.

23. The cartridge of Claim 21, further comprising a bezeled
corner surface connecting said rear side to each of said

lateral sides.

24. The cartridge of Claim 14, further comprising a leaded
block assembly incorporated within an opening located between

said left and front sides of the cartridge.
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of the cartridge. 26. The cartridge of Caim19, wherein a rear portion of
each lateral side contains a recessedgsurface offset by about 1.8 mm
therefrom and extending forward fromsaid rear side; and said recessed
surface further contains a gripping notch at |east 4.75 nmm deep, extending

at | eas1s 8. Thhamanchedgbtofromisaid, betteArsi g@mp@ﬂglﬁgt gndiRgedabout 6.00
mmin wdth frgﬁ% approximately 14 mmto approximtely 20 mmfrom said rear
side dfTRHESR }Ydb%coégorqﬁﬁdc%¥FhFHgéHOPpéﬁaPﬁ1é@caﬁﬁ@réﬁﬁw§§ﬁd sl oped
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29. The cartridge of Cla|n127 further conprising a bezeled corner surface
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of Claim?29, further conprising a | eaded ock assenblfy i1 ncorporate
wi t hi n EE-pehi Hile ceen Gl et acencesaed serfagadoffeat by debout fhé

cartridge. tﬁ@re@%&h érééﬁéﬁéﬁnétﬁﬁfwgg oca% g%e§OPB££S§E§% lég@ded pin

assenbly incorporate eni ng ween sai and
front SHajek mcqsheee@aﬁ-qrfqi@ further contains a gripping notch at

least 4.75 mm deep, extending at least 8.70 mm in height from
said bottom side, and extending about 6.00 mm in width from
approximately 14 mm to approximately 20 mm from said rear side

of the cartridge.

27. The cartridge of Claim 26, wherein said sloped face does

not extend to said lateral sides of the cartridge.

28. The cartridge of Claim 27, wherein said sloped face

extends at least 67 mm.

29. The cartridge of Claim 27, further comprising a bezeled
corner surface connecting said rear side to each of said

lateral sides.

30. The cartridge of Claim 29, further comprising a leaded
block assembly incorporated within an opening located between

sald left and front sides of the cartridge.

31. The cartridge of Claim 29, further comprising a leaded
pin assembly incorporated within an opening located between

said left and front sides of the cartridge.



