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MEDIA CARTRIDGE STORAGE DEVICE FOR 
AN AUTOLOADING DATA STORAGE AND 

RETRIEVAL SYSTEM 

RELATED APPLICATIONS 

0001. This application is a continuation of U.S. patent 
application Ser. No. 1 1/861,965 filed Sep. 26, 2007, which is 
a continuation of U.S. patent application Ser. No. 11/030,848 
filed Jan. 6, 2005, from which priority is claimed and which 
are herein incorporated by reference. 

FIELD OF THE INVENTION 

0002 The present invention relates to media cartridge 
storage devices, and more particularly, this invention relates 
to a modular multi-cartridge storage device and related meth 
ods. 

BACKGROUND OF THE INVENTION 

0003 Data storage drives, such as data tape drives, record 
information to and read information from media, Such as the 
data tape of a tape cartridge. Data storage drives are often 
used in conjunction with, for example, a data storage and 
retrieval system. One example of Such a system is an auto 
mated data storage library with robotic picking devices, 
wherein removable media cartridges are selectively trans 
ported between storage cells and data storage drives in an 
automated environment. Herein, automated data storage 
library, data storage library, tape library system, data storage 
and retrieval system, and library may all be used interchange 
ably. 
0004. Once requested, data that is stored on data storage 
media of an automated data storage library typically is needed 
quickly. Thus, it is desirable that an automated data storage 
library be maintained in an operational condition on a con 
tinuous basis as much as possible. As a result, user expecta 
tions have moved toward a concept of continuous availability, 
such as the well known “24x7x365” availability. 
0005. In automated storage libraries, one of the most 
important concerns is the amount of storage a library can 
provide for a given amount of physical space, or library 
footprint. A challenge in the design of storage libraries is to 
maximize storage density while maintaining flexibility and 
scalability. Many automated libraries today have frames in 
which there are two types of slots: storage slots for data 
cartridges and drive slots for tape drives. Very often it is found 
that users do not populate all of the drive slots available. 
Rather, these unused drive slots openings are covered up with 
a panel (called a filler panel) and more storage slots are placed 
on the panel to increase storage capacity. However, when this 
happens all of the other space behind the panel where a drive 
could be located becomes unused and empty. Additionally, it 
is currently not possible to store tape cartridges in the unused 
drive slots, thus the unused drive slot is wasted space. 
0006 I/O stations in automated tape libraries are used to 
input tape cartridges by the library operator to a location 
where the picker mechanism of the library can grab the car 
tridge. There are limitations with the way that I/O stations are 
currently used today: I/O stations have a defined location in a 
frame, e.g., in one tape library, the I/O stations are only 
allowed in a specific frame at one end of the library. Also, 
these I/O stations consume a large amount of storage space 
within the library, e.g., in one library, addition of 30 I/O slots 
causes the library to lose 80 storage slots. An additional 
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drawback is that these I/O stations are not easily serviceable. 
Also the scalability of I/O stations is limited. 
0007. In the art, data storage magazines are provided for 
adding or removing more than one cartridge at a time. Maga 
Zines may also be used to add or remove storage capacity. 
Magazines require that the library door be opened in order to 
add or remove the magazine. This is a disruptive activity as 
the automated data storage library must be paused or stopped 
during the addition or removal of the magazines. There is a 
need to provide a system and method for adding or removing 
storage without disrupting the automated data storage library. 
0008. In addition, data storage drives are added to or 
removed from a data storage library as needed. Some libraries 
offer additional storage cells where drives may otherwise 
exist. A conversion is required to remove this additional Stor 
age whenevera drive is required to takes its place. Conversely, 
a conversion is also required if a drive is removed and 
replaced with the additional storage. The conversion requires 
that the library door be opened and this disrupts normal 
library operation. In addition, tools are required to perform 
these conversions and this process usually requires a trained 
service technician. There is a need to provide a portable and 
flexible storage cell conversion in an automated data storage 
library. 
0009. One attempt at increasing storage space in a tape 
library is presented in U.S. Pat. No. 6,693,758 to Patterson et 
al. The proposed solution is a tape cartridge transport maga 
zine that is insertable in a library alongside a tape drive. The 
tapes are retrieved through slots in the sidewall. However, 
there are several drawbacks to this system. One drawback is 
that the magazine must be positioned alongside the drive, and 
so the magazine is not truly modular. Further, the side place 
ment means that the maximum number of magazines that a 
single drive can service is two. 
0010. Another drawback is that tapes are loaded/unloaded 
from the side, so the magazine must be physically removed 
from the library to load it. Or the user must insert individual 
tape cartridges one-by-one into the library and have the picker 
load them into the magazine sequentially. This makes the 
picker unavailable for other applications during that time. A 
further drawback is that users cannot see which tapes are in 
the magazine without physically removing the magazine 
from the library and then physically removing the tapes. 
0011 What is therefore needed is a new apparatus for 
maximizing tape cartridge storage capacity in a storage 
library. 
0012 What is also needed is an apparatus that utilizes 
what would otherwise be wasted storage space in storage 
slots. 
0013 What is further needed is an apparatus for input/ 
output of cartridges that is truly modular and that can be 
positioned at any location in the library without shutting 
down the system. 

SUMMARY OF THE INVENTION 

0014. A cartridge storage device for a data storage and 
retrieval system according to one embodiment comprises a 
housing having a front and a back positioned on opposite ends 
of the housing; a plurality of cells in the housing, each cell 
adapted for receiving a media cartridge; and a drive mecha 
nism for selectively driving the cells towards a front opening 
in the front of the housing, the front opening allowing inser 
tion and retrieval of the cartridges from the cells. 
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0015. A method of providing a media cartridge to a data 
storage and retrieval system according to one embodiment 
comprises inserting at least one media cartridge into a first 
opening of a cartridge storage device, wherein access to said 
first opening is provided by an opening in the data storage and 
retrieval system; removing said at least one media cartridge 
from said cartridge storage device from a second opening 
thereof, wherein said second opening is on an opposite side of 
the cartridge storage device than the first opening; and insert 
ing said at least one media cartridge into a tape drive of said 
data storage and retrieval system. 
0016 A data storage and retrieval system according to one 
embodiment comprises a plurality of slots adapted for receiv 
ing system components; at least one drive for reading data 
from a media cartridge; at least one cartridge storage device 
capable of storing several of the cartridges, the at least one 
cartridge Storage device having a front side, a back and side 
walls extending between the front side and the back, the at 
least one cartridge storage device being positioned in the slot 
front side first, wherein each slot in which a cartridge Storage 
device is positioned has an opening for allowing access to the 
front of the cartridge storage device while inserted in the slot; 
and a picker for retrieving and inserting cartridges from the at 
least one cartridge storage device and transporting the car 
tridges between the at least one drive and the at least one 
media storage device. 
0017. Other aspects and advantages of the present inven 
tion will become apparent from the following detailed 
description, which, when taken in conjunction with the draw 
ings, illustrate by way of example the principles of the inven 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0018 For a fuller understanding of the nature and advan 
tages of the present invention, as well as the preferred mode of 
use, reference should be made to the following detailed 
description read in conjunction with the accompanying draw 
1ngS. 
0.019 FIG. 1 is an isometric view of one embodiment of a 
data storage and retrieval system constructed in accordance 
with the present invention. 
0020 FIG. 2 is an isometric view of a tape drive utilized by 
the data storage and retrieval system of FIG. 1. 
0021 FIG. 3 is an isometric view of a removable tape 
cartridge used in conjunction with the tape drive of FIG. 2. 
0022 FIG. 4 is an isometric view of a storage module 
utilized by the data storage and retrieval system of FIG. 1. 
0023 FIG.5 is a schematic diagram of an alternate storage 
module utilized by the data storage and retrieval system of 
FIG 1. 
0024 FIG. 6 is an isometric view of an alternate remov 
able tape cartridge usable in conjunction with a tape drive. 
0025 FIG. 7 is an isometric view of another alternate 
removable tape cartridge usable in conjunction with a tape 
drive. 
0026 FIG. 8 is an isometric view of an alternate configu 
ration of the storage module of FIG. 4 with a front door open 
and a rear door closed. 
0027 FIG. 9 is a reverse isometric view of the storage 
module of FIG.8 with the front door closed and the rear door 
open. 
0028 FIG. 10 is a front isometric view of a drive canister. 
0029 FIG. 11 is a rear isometric view of the drive canister 
of FIG. 10. 
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0030 FIG. 12 is an isometric view of a cartridge storage 
device and a drive canister. 
0031 FIG. 13 is another isometric view of the cartridge 
storage device of FIG. 12. 
0032 FIG. 14 is a partial side view of the inner mechanism 
of the cartridge storage device of FIG. 12. 
0033 FIG. 15 is a partial isometric side view of the inner 
mechanism of the cartridge storage device of FIG. 12. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0034. The following description is the best embodiment 
presently contemplated for carrying out the present invention. 
This description is made for the purpose of illustrating the 
general principles of the present invention and is not meant to 
limit the inventive concepts claimed herein. 
0035 Referring to FIG. 1, a data storage and retrieval 
system 100 is shown. In the embodiment illustrated, data 
storage and retrieval system 100 is depicted as a robotic 
library. The upper interface of controller 160 allows data 
storage and retrieval system 100 to communicate with one or 
more hosts 390 via link 350. Link 350 may comprise an 
Ethernet, Infiniband, TCP/IP, Fibre Channel-Arbitrated 
Loop, SCSI, ESCON, FICON, or the like, depending on the 
application. The lower interface of controller 160 communi 
cates with a plurality of drives that are positioned in drive 
enclosures 130 and 140. Drive enclosures 130 and 140 
receive removable media cartridges 103 (e.g., see cartridges 
in FIGS. 3, 6, and 7), via robotic pickers 110 and 120. The 
removable media cartridges 103 may include or contain mag 
netic tape, optical tape, optical disk media, magneto-optical 
disk, CD, DVD, phase-change media, floppy disk, removable 
hard disk, electronic media, and the like. Robotic pickers 110 
and 120 travel along rail 170 to move removable media car 
tridges 103 from inner storage wall 102 and outer storage wall 
104 to drive enclosures 130 and 140 for the purposes of 
reading and/or writing data. Robotic pickers 110 and 120 also 
return the removable media cartridges 103 to storage walls 
102 and 104. 
0036 An import/export station 172 includes access door 
174 attached to the side of data storage and retrieval system 
100. Access door 174 is preferably pivotally attached to the 
side of data storage and retrieval system 100; however, access 
door 174 could be slidably or otherwise attached. An operator 
panel or access station 150 permits a user to communicate 
directly with data storage and retrieval system 100. The 
operator access station 150 typically contains an LCD dis 
play, a keyboard or touch screen for user input, and circuits to 
monitor and control the I/O station doors. 
0037 First power component 180 and second power com 
ponent 190 each comprise one or more power supplies that 
supply power to pickers 110 and 120, controller 160, operator 
access station 150, and drive enclosures 130 and 140 of data 
storage and retrieval system 100. Typically, at least one of the 
power components 180 and 190 provides direct current (DC) 
power, since most computer peripheral devices use DC 
power. One of the power components 180 and 190 may pro 
vide alternating current (AC) power as well. Controller 160 is 
in communication with power components 180 and 190, 
pickers 110 and 120, operator access station 150, drive enclo 
sures 130 and 140, and data storage drives (see FIGS. 2, 10. 
11) of data storage and retrieval system 100. 
0038 Referring now to FIG. 2, a typical reel-to-reel tape 
drive 200 is shown. As described above, any removable media 
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data storage drive may be used, such as tape drives, optical 
and magnetic disk drives, electronic media drives, or any 
other drives and media as is known to those skilled in the art. 
A plurality of drives 200 are usually located inside of the 
library 100 of FIG.1. Tape drive 200 may be any one of, for 
example, a family of tape drives using a single-reel tape 
cartridge, such as the IBM 3480, IBM 3490, IBM 3590, 
Digital Linear Tape (DLT), and Linear Tape Open (LTO) tape 
drives. Cartridge loader 202 receives a single-reel tape car 
tridge 301 (see FIG. 3) and threader 204 threads the leader 
block 303 of the tape 305 around the tape guides 206 and 208, 
and around the tape tension transducer 212, and into the 
take-up reel 214. Tape guides 206 and 208 support the tape as 
the tape moves over the magnetic tape head 210. All of these 
components are supported by base plate 220. One or more 
tape drives 200 are located inside drive enclosures 130, 140 
(FIG. 1) in order to protect the tape drives 200 from dust and 
debris, as well as extraneous air currents that could disturb the 
way the magnetic tape 305 passes over the magnetic head 
210. 

0039. The data storage and retrieval system 100 of FIG. 1 
is typically assembled from a series of frames or storage 
modules 101. Such as the L-frame type storage module illus 
trated in FIG. 4. A storage module is an expansion component 
of the library. Frames, accessors, magazines, etc. may com 
prise examples of storage modules. The storage module may 
comprise one or more of the following: one or more storage 
shelves for holding data storage media, one or more data 
storage drives for reading and/or writing data on the data 
storage media, one or more import/export stations for opera 
tor access to the data storage media, one or more accessors for 
moving the data storage media to/from data storage drives 
and storage shelves, one or more frames or compartments for 
holding additional storage modules or library components. In 
the example of FIG. 1, the desired number of storage modules 
101 are assembled into data storage and retrieval system 100. 
Storage module 101 comprises a picker 120, a drive enclosure 
130, an inner storage wall 102, and an outer storage wall 104. 
A plurality of removable storage media 103 are located in 
each storage wall 102, 104. In this example, removable stor 
age media 103 comprises tape cartridges, but may also com 
prise other types of media such as those described above. 
0040. Removable storage media 103 are inserted via 
robotic pickers 110, 120 into drive enclosures 130, 140 via 
entrances 131, 141 (FIG. 1), respectively, where removable 
storage media 103 are mounted inside the data storage drive, 
such as tape drive 200 (FIG. 2) or data storage drive 1300 
(FIGS. 8, 10 and 11). Each picker 110, 120 includes agripper 
assembly having a bar code scanner for reading cartridge 
labels, or other means for identifying the cartridges. As best 
shown in FIG. 8, a gripper assembly 901 may contain, for 
example, a plurality of grippers 903. The grippers 903 are 
mounted in a cage that can pivot from one side of the library 
to the other. This allows access to both storage walls 905,907 
by either gripper. 
0041 Referring now to FIG. 5, a schematic diagram of an 
optional frame or storage module known as a Linear Tape 
Open (LTO) D-frame 501 is shown. LTO D-frame 501 pro 
vides additional storage and may provide additional drives as 
well. The description is similar to that for storage module 101, 
except that there may be zero to twelve tape drives for LTO 
tape cartridges 701 (FIG. 6). If no drives are installed, then no 
MCC and supporting circuits/ports will be installed. 
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0042. To increase the storage capacity of data storage and 
retrieval system 100, one or more cartridge storage devices 
fill the space that would otherwise be occupied by an existing 
drive canister(s) such that the cartridge storage devices can be 
hot plugged into an existing library drive canister slot. As 
used herein, a cartridge storage device is a device capable of 
holding several media cartridges (defined above) for trans 
portation, storage, and use in conjunction with a data storage 
and retrieval system 100. The cartridge storage device is 
capable of storing a number of media cartridges, with each 
cartridge Stored on a transport mechanism that feeds the car 
tridge to the front of the cartridge storage device for access by 
the library picker 110, 120. 
0043 FIG. 12 illustrates the relative sizes of a cartridge 
storage device 151 and a drive canister 1300. Because the 
cartridge storage device 151 has about the same size as the 
drive 1300, the cartridge storage device 151 can be placed 
anywhere in a library string that a drive can be placed. 
0044 As shown in FIG. 8, the cartridge storage devices 
151 are adapted to be mounted within a standard drive slot or 
compartment 159 in a frame 161 of the multi-frame library of 
system 100. The cartridge storage devices may be inserted 
into compartment slot 159 of frame 161 through a rear door 
166 (FIG.9) of frame 161. The cartridge storage devices 151 
are securely mounted in compartment 159 with fasteners or 
latches. Note that the cartridge storage device 151 may be 
located in any drive slot or storage slot of any frame in the data 
storage and retrieval system 100, including those slots adja 
cent to and those not adjacent to a drive. 
0045. For example, in the IBM 3584 library, this would 
allow for cartridge storage devices 151 to be in the L frame 
and Subsequently any D frame as well. Seeing that customers 
have the ability to replace drives, they have access to the area 
of the system 100 where drives are located, thus this area can 
be used for input/output of data tape cartridges. If the car 
tridge storage device 151 were to act as a replacement for the 
conventional I/O stations of today, additional storage slots 
can be added to the library in this space. Also, since the 
cartridge storage device 151 is in canister form it can be “hot 
plugged' for easy installation or removal. In other words, the 
cartridge storage device 151 can be inserted and removed 
without shutting the system 100 down. This is a distinct 
advantage over current I/O stations where the system 100 
must be brought down for I/O station addition, removal, or 
replacement. Another advantage of the cartridge storage 
device 151 is the scalability since the only limitation for the 
number of cartridge storage devices 151 in a library string is 
the number of drive slots 159. Thus several cartridge storage 
devices 151 could give customers bulk I/O capability that is 
modularly expandable and simultaneously operable. For 
example, if using cartridge storage devices 151 in the IBM 
3584, each frame could have between 8 and 96 I/O slots. 
Thus, the cartridge storage devices 151 maximize the storage 
capacity to physical space ratio. And because the picker can 
transport the cartridges from the cartridge storage device 151 
to any available drive, the storage capacity to drive ratio is 
maximized as well. 

0046 FIG. 13 is another view of a cartridge storage device 
151 according to one embodiment. As shown in FIGS. 12 and 
13, the cartridge storage device 151 includes a housing 1404 
having a front 1406 and a back 1408. The cartridge storage 
device 151 is adapted for insertion into the library front-first. 
The back 1408 of the cartridge storage device 151 is exposed 
at the outside of the wall holding the slots (though can be 
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enclosed within the library by a protective door, etc.). The 
housing 1404 can include friction members (not shown) for 
frictionally engaging the slot, or coupling members, thereby 
maintaining the cartridge storage device 151 in a relatively 
fixed position. The housing 1404 can also include stops (not 
shown) that limit the extent that the cartridge storage device 
151 can be inserted into the slot. Conversely, the slots can 
include the friction members that engage the cartridge Storage 
device 151. 
0047. Because the cartridge storage device 151 is easily 
removable, the cartridge storage device151 is ideal for secure 
storage, e.g., can be taken off site, Stored in a safe, etc. An 
additional benefit is that data can be loaded onto the cartridges 
1416 on one device and the data retrieved from them on a 
second device. This allows for Such things as exchanging data 
between different libraries without requiring a data link. 
0048 FIGS. 14 and 15 illustrate the inner workings of a 
cartridge storage device151 according to a preferred embodi 
ment. As shown, a plurality of cells 1414 are positioned in the 
housing 1404, each cell 1414 adapted for receiving a tape 
cartridge 1416. This particular embodiment has a capacity of 
up to eight data cartridges 1416. However, one skilled in the 
art will appreciate that more or less cells 1414 can be pro 
vided. 

0049. A drive mechanism 1418 drives the cells 1414 
towards the front opening of the housing 1404. In the embodi 
ments shown, the cartridges are driven in a closed loop 
through the housing 1404. The cells 1414 are mounted on a 
track that allows the cells to rotate through the cartridge 
storage device 151 such that each cell 1414 and cartridge 
1416 can be rotated to the front of the cartridge storage device 
151 where it can be picked by the robot 110, 120. Empty cells 
can be rotated through the cartridge storage device for car 
tridges to be placed into these cells at a later time. The car 
tridge storage device 151 preferably includes a major track 
1415 and a minor track 1417 that keep the cells 1414 oriented 
in about the same horizontal position throughout the closed 
loop. The drive mechanism 1418 shown includes a motor 
1420 for driving a belt 1422 extending around two pulleys 
1424, the cells 1414 being rotatably coupled to the belt. One 
skilled in the art will appreciate that the drive mechanism can 
vary from that shown here. For instance, an alternate embodi 
ment has the motor positioned externally, the belt being 
coupled to a gear that operatively engages the external motor. 
0050. One skilled in the art will appreciate that other meth 
ods of driving the cells 1414 towards the front opening can be 
utilized. For instance, the cartridge storage device 151 can 
include a miniature version of a picker that selects and urges 
a cartridge towards the front opening. Another potential drive 
mechanism would include a sliding cell arrangement, where 
the cells 1414 are horizontally aligned. When a particular 
cartridge is desired, the cell 1414 would slide out of align 
ment with the other cells and towards the front opening. Thus, 
the invention is not to be limited to a belt and motor configu 
ration. 
0051. The cells 1414 can be trays upon which the car 
tridges 1416 rest, and preferably have some type of frictional 
members (not shown) Such as spring arms that hold the car 
tridges 1416 to the cells 1414 in a relatively fixed state so that 
they do not come loose during transportation of the cartridge 
storage device 151 or movement along the closed loop. 
0052. The front 1406 of the housing 1404 has a front 
opening 1410 for allowing insertion and retrieval of the car 
tridges 1416 from the cells 1414 by the picker 110, 120 
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operating within the library. Accordingly, the slots in which 
the cartridge storage devices 151 are positioned have an 
access opening which allows access to the cartridge Storage 
devices by the picker. 
0053 To facilitate picking of the cartridges 1416 from the 
cartridge storage device 151, the configuration of the drive 
mechanism is preferably such that the cartridges 1416 
sequentially protrude beyond the front opening when travel 
ing along the closed loop. For instance, the front 1406 of the 
cartridge storage device 151 can contain a bezel through 
which the cartridges 1416 are picked and placed with a fidu 
cial 1407 (FIG. 12) for calibration of the cartridge storage 
device 151 within the system 100. 
0054 The back 1408 of the housing 1404 optionally has 
rear opening 1412 for allowing a user to sequentially insert 
and retrieve tape cartridges 1416 from the cells 1414 while 
the cartridge storage device 151 is positioned in the library. 
The rear opening 1412 preferably has doors to keep dust and 
debris out of the cartridge storage device151. By opening the 
doors, the user can sequentially view the cartridges 1416 as 
the cells travel along the closed loop and while the cartridge 
storage device 151 is inserted in the slot 159. If the cartridges 
are labeled or have some type of identifying indicia imprinted 
thereon (e.g., on the hinged door of the cartridge), the user can 
view the contents of the cartridge storage device 151 without 
the need to remove it from the slot. 

0055. The cartridge storage device 151 can also include a 
controller 1450 that receives instructions from the data stor 
age and retrieval system 100 to rotate the cartridges to a 
desired position, and if a reader is present, read, Store, and 
transmit the information from the on-board memory (as dis 
cussed below). A connector 1452 (FIG. 13) allows the data 
storage and retrieval system 100 to communicate with the 
controller 1450 when the cartridge storage device 151 is 
docked. 

0056. Some cartridges 1416 have additional nonvolatile 
memory thereon, e.g., RFID tags or equivalent, that allows 
the cartridge storage device 151 and/or system 100 to read 
identification and other information about each individual 
cartridge using a cartridge Storage device-mounted reader 
1470 or other reader not coupled to the cartridge storage 
device. The system can read the memory of each cartridge 
upon docking the cartridge storage device 151. For instance, 
the system can include a short-range RFID reader that reads 
each tape as it passes by the scanner. The RFID reader can be 
mounted on the picker arm, can be mounted on a non-picker 
arm, can be mounted in the cartridge storage device151 itself, 
and/or can be positioned opposite the front of the cartridge 
storage device 151 (e.g., one reader per slot). Another alter 
native is to use an optical scanner, e.g., bar code reader that 
reads optical codes (e.g., bar codes) from each cartridge as it 
passes thereby. The bar code reader can be mounted on the 
picker arm, can be mounted on a non-picker arm, can be 
mounted in the cartridge storage device151 itself, and/or can 
be positioned opposite the front of the cartridge storage 
device 151 (e.g., one reader per slot). To query the cartridge 
storage device 151, the system orders the cartridge storage 
device 151 to complete one revolution, the RFID or barcode 
reader reading each cartridge as it passes thereby. The system 
then correlates the retrieved information with the position of 
the cartridge in the cartridge storage device 151, e.g., car 
tridge A is in cell A, cartridge B is in cell B, etc. An advantage 
is that the system can determine the general contents of the 
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cartridge Storage device 151 without significantly detracting 
from system resources (e.g., by tying up one of the drives). 
0057. An alternate embodiment has an electrical sensor on 
each cartridge receiving cell that connect to the memory when 
a cartridge is present in the cartridge storage device 151. One 
skilled in the art will understand that a brush/rotational con 
tact device can be used to connect the controller to the moving 
cells. The system can then query the cartridge storage device 
151 for its contents. 
0058. A display 1442 (FIG. 13) can be coupled to the back 
1408 of the housing 1404 to display identification and/or 
content information about the cartridges 1416 in the cartridge 
storage device 151. The display 1442 can be connected to the 
controller 1450, which identifies the cartridges 1416 as 
described above and sends cassette identification information 
to the display 1442. Illustrative information that can be dis 
played includes an identification number or name of a car 
tridge 1416, a summary of the information stored on the 
cartridges 1416, etc. The information displayed can be depen 
dent upon the position of the cartridge 1416, e.g., the dis 
played information relates to the cartridge nearest the back 
1408 of the housing 1404. Similarly, the information dis 
played can change as the cartridges 1416 rotate through the 
housing 1404. 
0059 While various embodiments have been described 
above, it should be understood that they have been presented 
by way of example only, and not limitation. Thus, the breadth 
and scope of a preferred embodiment should not be limited by 
any of the above-described exemplary embodiments, but 
should be defined only in accordance with the following 
claims and their equivalents. 

1. A cartridge storage device for a data storage and retrieval 
System, comprising: 

a housing having a front and a back positioned on opposite 
ends of the housing: 

a plurality of cells in the housing, each cell adapted for 
receiving a media cartridge; and 

a drive mechanism for selectively driving the cells towards 
a front opening in the front of the housing, the front 
opening allowing insertion and retrieval of the cartridges 
from the cells, 

wherein the drive mechanism drives the cells through the 
housing along a path of movement between the front and 
back, 

wherein the front opening lies on a line tangent to the path 
of movement of the cells through the housing and gen 
erally parallel to a portion of the path of movement of the 
cells through the housing. 
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2. The cartridge storage device according to claim 1, 
wherein the cartridges protrude beyond the front opening 
when driven towards the front opening. 

3. The cartridge storage device according to claim 1, 
wherein the housing is adapted for insertion in an unoccupied 
slot of the data storage and retrieval system. 

4. The cartridge storage device according to claim 3, 
wherein the slot is also dimensioned to receive a tape drive. 

5. The cartridge storage device according to claim 3, 
wherein the housing includes friction members thereon 
adapted to frictionally engage the slot. 

6. The cartridge storage device according to claim 3, fur 
ther comprising a rear opening in the back of the housing, 
wherein a user can insert a cartridge onto one of the cells or 
retrieve a cartridge from one of the cells through the rear 
opening while the housing is inserted in the slot. 

7. The cartridge Storage device according to claim 3, fur 
ther comprising a rear opening in the back of the housing, 
whereina user can view a cartridge on one of the cells through 
the rear opening while the housing is inserted in the slot. 

8. The cartridge Storage device according to claim 1, fur 
ther comprising a display coupled to the housing, the display 
outputting information about the cartridges in the housing. 

9. The cartridge Storage device according to claim 1, fur 
ther comprising a controller and a connector for allowing a 
data storage and retrieval system to communicate with the 
controller of the cartridge storage device. 

10. The cartridge storage device according to claim 1, 
further comprising a reader mounted to the housing for read 
ing a nonvolatile memory of a cartridge, the nonvolatile 
memory being different than a data storage medium of the 
cartridge. 

11. The cartridge storage device according to claim 10, 
wherein the reader is a Radio Frequency Identification 
(RFID) reader. 

12. The cartridge storage device according to claim 1, 
further comprising an optical scanner mounted to the housing 
for reading an optical code of a cartridge. 

13. The cartridge storage device according to claim 1, 
further comprising an electrical sensor coupled to each cell 
for communicating with a nonvolatile memory of a cartridge. 

14. The cartridge storage device according to claim 1, 
wherein the drive mechanism drives the cells in a closed loop 
through the housing. 

15.-20. (canceled) 


