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(57) ABSTRACT 

Data cartridge detection systems and methods. An embodi 
ment of a method comprises detecting a signal re?ected 
from a data cartridge in a picker assembly. Moving the 
picker assembly after a loading operation only if the 
detected signal indicates the data cartridge is engaged in the 
picker assembly. The method may further comprise moving 
the picker assembly after an unloading operation only if the 
detected signal indicates the data cartridge is disengaged 
from the picker assembly. 
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DATA CARTRIDGE DETECTION SYSTEMS AND 
METHODS 

CROSS REFERENCE TO RELATED PATENT 
APPLICATION 

[0001] This is a continuation of co-pending US. patent 
application Ser. No. 09/814,236, ?led on Mar. 21, 2001, for 
DATA CARTRIDGE DETECTOR of Kelly J. Reasoner et 
al. Which is hereby incorporated herein by reference for all 
that it discloses. 

FIELD OF THE INVENTION 

[0002] The invention relates generally to media storage 
systems for handling and storing data cartridges, and more 
speci?cally, to a data cartridge detector for use thereWith. 

BACKGROUND OF THE INVENTION 

[0003] Media storage systems are Well knoWn in the art 
and are commonly used to store data cartridges at knoWn 
locations and to retrieve the desired data cartridges so that 
data may be Written to and/or read from the data cartridges. 
Such media storage systems are often referred to as 
autochangers or library storage systems. 

[0004] Atypical autochanger or media storage system may 
include one or more different types of cartridge-receiving 
devices for holding the various data cartridges. For eXample, 
one type of cartridge-receiving device may comprise an 
individual cartridge storage location (e.g., for holding a 
single data cartridge) or a cartridge storage rack or “maga 
Zine” (e.g., for holding a plurality of data cartridges). The 
cartridge storage location or racks serve to provide storage 
locations for the data cartridges and are commonly arranged 
so that they form one or more vertical stacks, although other 
arrangements are possible. Another type of cartridge-receiv 
ing device may comprise one or more cartridge read/Write 
devices for reading data from and/or Writing data to the data 
cartridges contained in the autochanger. The cartridge read/ 
Write device(s) may be located at any convenient position 
Within the media storage system. 

[0005] The autochanger or media storage system may also 
be provided With a cartridge handling system for transport 
ing the data cartridges betWeen the various cartridge-receiv 
ing devices. For eXample, the cartridge handling system may 
transport the data cartridges betWeen the cartridge storage 
location or racks and the cartridge read/Write device. A 
typical cartridge handling system may include a cartridge 
engaging assembly or “picker” for engaging the various data 
cartridges contained in the cartridge-receiving devices. In 
addition, the cartridge handling system also typically 
includes a positioning device for moving the cartridge 
engaging assembly among the various cartridge-receiving 
devices. 

[0006] Autochangers or media storage systems of the type 
described above are usually connected to a host computer 
system Which may access or store data on the data car 
tridges. For eXample, if the host computer system issues a 
request for data contained on a particular data cartridge, a 
control system associated With the autochanger actuates the 
positioning system to move the cartridge engaging assembly 
along the cartridge storage locations until the cartridge 
engaging assembly is positioned adjacent the desired data 
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cartridge. The cartridge engaging assembly may then 
remove the data cartridge from the cartridge storage location 
and carry it to the cartridge read/Write device. Once properly 
positioned adjacent the cartridge read/Write device, the car 
tridge engaging assembly may insert the selected data car 
tridge into the cartridge read/Write device so that the host 
computer may thereafter read data from or Write data to the 
data cartridge. After the read/Write operation is complete, the 
cartridge engaging assembly may remove the data cartridge 
from the cartridge read/Write device and return it to the 
appropriate cartridge storage location. 

[0007] In use, it is often necessary to knoW Whether a data 
cartridge is present in the cartridge engaging assembly. At 
start-up, for eXample, it is necessary to knoW Whether there 
is already a data cartridge in the cartridge engaging assem 
bly. If a data cartridge is already present in the cartridge 
engaging assembly, the data cartridge may ?rst need to be 
returned to an appropriate cartridge-receiving device before 
the media storage system Will be ready for service. In 
addition, if a data cartridge is to be retrieved from a 
cartridge-receiving device, it is necessary to knoW Whether 
the data cartridge Was successfully engaged before moving 
the cartridge engaging assembly to the read/Write device for 
access thereto, or Whether another attempt is required to 
successfully engage the data cartridge. 

[0008] One solution for determining Whether a data car 
tridge is present in the cartridge engaging assembly is to 
position the cartridge engaging assembly at one of the 
read/Write devices, and unload the contents, if any, into the 
read/Write device. The read/Write device may then be used to 
read the data cartridge to determine Whether there Was 
indeed a data cartridge present in the cartridge engaging 
assembly. Where the read/Write device is unable to read 
and/or Write to the data cartridge, this may indicate that the 
cartridge engaging assembly Was empty. HoWever, it may 
also indicate that the unload Was unsuccessful, and that the 
data cartridge is still in the cartridge engaging assembly. In 
addition, according to this solution an unsuccessful retrieval 
goes undetected until the cartridge engaging assembly is 
positioned at the read/Write device and there is nothing to 
unload. Thus, the cartridge engaging assembly must return 
to the cartridge storage location or rack and again attempt to 
retrieve the data cartridge. 

[0009] Another solution is to provide a mechanical sWitch 
Within the cartridge engaging assembly. As such, When a 
data cartridge passes into or out of the cartridge engaging 
assembly, the sWitch is throWn (e.g., “on” or “off”). As such, 
the sWitch position indicates Whether a data cartridge is 
present Within the cartridge engaging assembly. HoWever, 
mechanical sWitches have ?nite tolerances. For eXample, a 
slightly smaller data cartridge may pass into or out of the 
cartridge engaging assembly Without triggering the sWitch. 
In addition, mechanical sWitches are prone to physical Wear. 
As such, the sWitch may provide false information, indicat 
ing that a data cartridge is present When it is not, or vice 
versa. 

[0010] Yet another solution is to provide the cartridge 
engaging assembly With suitable servo-electronics, and a 
knoWn object against Which the cartridge engaging assembly 
attempts to unload its contents, if any. As the cartridge 
engaging assembly attempts to unload against the knoWn 
object, the opposing force is measured. Where a data car 
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tridge is present Within the cartridge engaging assembly, the 
opposing force is greater than When the cartridge engaging 
assembly is empty, thus indicating the presence of a data 
cartridge therein. However, this solution requires expensive 
and sensitive servo-electronics that are capable of measuring 
and processing the opposing forces. In addition, it is time 
consuming to position the cartridge engaging assembly 
adjacent the knoWn object, perform the test, and process the 
results. 

SUMMARY OF THE INVENTION 

[0011] Asystem may comprise a picker assembly operable 
to retrieve a data cartridge a signal emitter on the picker 
assembly. The signal emitter produces a signal re?ected by 
a data cartridge in a cartridge engaging assembly, and a 
signal detector responsive to the signal produced by the 
signal emitter. The signal detector indicates during a loading 
operation that the data cartridge is engaged in said picker 
assembly before said picker assembly can be moved. The 
signal detector may further indicate during an unloading 
operation that the data cartridge is disengaged from said 
picker assembly before said picker assembly can be moved. 

[0012] A method may comprise detecting a signal 
re?ected from a data cartridge in a picker assembly, and 
moving the picker assembly after a loading operation only if 
the detected signal indicates the data cartridge is engaged in 
the picker assembly. The method may further comprise 
moving the picker assembly after an unloading operation 
only if the detected signal indicates the data cartridge is 
disengaged from the picker assembly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] Illustrative and presently preferred embodiments of 
the invention are illustrated in the draWings, in Which: 

[0014] FIG. 1 is a plan vieW of a media storage system 
that utiliZes the apparatus for detecting a data cartridge 
according to one embodiment of the invention; 

[0015] FIG. 2 is a perspective vieW of a cartridge engag 
ing assembly of the media storage system With the computer 
board removed to shoW an exemplary signal emitter posi 
tioned thereon; 

[0016] FIG. 3 is a partial perspective vieW of the cartridge 
engaging assembly With one side removed to shoW an 
eXemplary signal detector therein; 

[0017] FIG. 4 is a simpli?ed, partial cross-section vieW of 
the cartridge engaging assembly taken along line 4-4 in FIG. 
2, illustrating the path of an emitted signal When the car 
tridge engaging assembly is empty; and 

[0018] FIG. 5 is a simpli?ed, partial cross-section vieW of 
the cartridge engaging assembly, as in FIG. 4, illustrating 
the path of an emitted signal When a data cartridge is present 
therein. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0019] Apparatus 10 for detecting a data cartridge 15 is 
shoWn and described herein as it could be used With an 
autochanger or media storage system 20 (see FIG. 1). 
Brie?y, media storage systems 20 are used to store large 
volumes of computer readable data. The computer readable 
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data is typically stored on multiple data cartridges 15 that are 
arranged in one or more cartridge-receiving devices of the 
media storage system 20 (e.g., in storage magaZines 22, 
read/Write devices 24). The media storage system 20 may 
include a cartridge engaging assembly 30 that can be moved 
among the cartridge-receiving devices and positioned adja 
cent a data cartridge 15 therein. 

[0020] It is often necessary to knoW When a data cartridge 
15 is present in the cartridge engaging assembly 30. For 
eXample, it may be necessary to knoW Whether a data 
cartridge 15 is present When the media storage system 20 is 
poWered-up. Or for eXample, it may be necessary to knoW 
Whether a data cartridge 15 Was successfully engaged (e.g., 
for retrieval from the cartridge-receiving device), or disen 
gaged (e.g., for unloading). In addition, it may also be 
necessary or desirable to knoW the characteristics (e.g., the 
color, type, etc.) of the data cartridge 15 that is present 
Within the cartridge engaging assembly 30. For eXample, a 
White cartridge for cleaning the read/Write heads of the 
read/Write device 24 may be present in the cartridge engag 
ing assembly 30. The present invention relates to such a 
method and apparatus for detecting the presence of a data 
cartridge 15 in the cartridge engaging assembly 30. Also 
according to the invention, the characteristics of the data 
cartridge 15 may also be determined. 

[0021] According to the teachings of the invention, a 
signal detector 40 may be mounted to the cartridge engaging 
assembly 30, and a signal emitter 45 may be positioned 
adjacent the cartridge engaging assembly 30 (see FIG. 3). 
As such, the apparatus may be operated to detect at least a 
portion of the emitted signal 50 at the signal detector 40 and 
generate output to indicate Whether the data cartridge 15 is 
present in the cartridge engaging assembly 30 (see FIG. 4 
and FIG. 5). 

[0022] The apparatus 10 may be operated as folloWs to 
detect a data cartridge 15 Within the cartridge engaging 
assembly 30 (see FIG. 4 and FIG. 5). Asignal 50 is emitted 
into the cartridge engaging assembly 30, for eXample, using 
the signal emitter 45. The signal 50 may be re?ected from 
the data cartridge 15 and be detected, for eXample, using the 
signal detector 40. Once the signal 50, or a portion thereof, 
has been detected, output to indicate Whether the data 
cartridge 15 is present in the cartridge engaging assembly 30 
may be generated (e.g., by the signal detector 40) based on 
the detected signal 50. 

[0023] Accordingly, the presence of a data cartridge 15 
Within the cartridge engaging assembly 30 is determined 
Without having to ?rst position the cartridge engaging 
assembly 30 at one of the read/Write devices 24. In addition, 
neither mechanical sWitches nor dedicated servo-electronics 
are required according to the teachings of the invention. 
Furthermore, the invention may be used With any data 
cartridge 15, regardless of Whether a bar code label is used 
With the data cartridge 15. 

[0024] Having generally described apparatus and methods 
for detecting a data cartridge 15 When the same is present 
Within the cartridge engaging assembly 30, and several 
advantages thereof, several embodiments of the invention 
Will noW be described in further detail. 

[0025] The apparatus 10 for detecting a data cartridge 15 
may comprise an autochanger or media storage system 20 
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such as that shown in FIG. 1. The media storage system 20 
includes one or more data cartridges 15 arranged in one or 
more cartridge-receiving devices (e. g., storage magaZine 22, 
read/Write device 24, a mail slot (not shoWn), etc.). In use, 
a control system (not shoWn) associated With the media 
storage system 20 moves a cartridge engaging assembly 30 
(i.e., a “picker” and a positioning device) along a positioning 
rail 26. The cartridge engaging assembly 30 may thus be 
moved adjacent the cartridge-receiving device(s) to access 
and deliver the data cartridge(s) 15 according to requests by 
a host computer (not shoWn) suitably linked to the media 
storage system 20 (e.g., via a direct connection, remote 
connection, netWork connection, etc.). 

[0026] As an illustration of the use of the media storage 
system 20, the host computer may issue a request to access 
a data cartridge 15 stored in one of the storage magaZines 22 
to read and/or Write data thereto. In response, the control 
system moves the cartridge engaging assembly 30 along the 
positioning rail 26 (i.e., in the directions of arroW 28). The 
control system positions the cartridge engaging assembly 30 
adjacent the requested data cartridge 15. Once positioned, 
the control system signals the cartridge engaging assembly 
30 to WithdraW the data cartridge 15 from the storage 
magaZine 22 and to carry it to the read/Write device 24 Where 
the linked computer can read and/or Write computer readable 
data thereon. 

[0027] An exemplary cartridge engaging assembly 30, for 
use With the media storage system 20, is shoWn in FIG. 2. 
The cartridge engaging assembly 30 is adapted to: 1) engage 
a data cartridge 15 contained in a cartridge-receiving device 
(e.g., storage magaZine 22); and then 2) draW the data 
cartridge 15 into the cartridge engaging assembly 30 for 
transport to a different cartridge-receiving device (e. g., read/ 
Write device 24). The cartridge engaging assembly 30 may 
comprise a frame assembly 32 (e.g., sides 37, 38, 39) that 
de?nes a chamber or cavity 34 siZed to receive the data 
cartridge 15 therein (e.g., for carrying it to the read/Write 
device 24). Also in FIG. 2, the computer board 70 (FIG. 4 
and FIG. 5) has been removed to shoW the signal emitter 45 
positioned adjacent the cartridge engaging assembly 30. The 
signal emitter 45 is provided for projecting a signal 50 (see 
FIG. 4 and FIG. 5) through an aperture 36 formed in the 
cartridge engaging assembly 30, according to the teachings 
of the invention as described in more detail beloW. 

[0028] FIG. 3 is a partial perspective vieW of the cartridge 
engaging assembly 30 With one side 38 removed to shoW the 
interior of the chamber 34 formed by the frame assembly 32. 
Acartridge plunge mechanism 60 is slidably mounted to the 
frame assembly 32 so that the cartridge plunge mechanism 
60 may be moved toWard (i.e., extended) and aWay (i.e., 
retracted) from the cartridge access end 62 of the frame 
assembly 32. The cartridge plunge mechanism 60 may also 
be provided With a ?nger assembly 65 con?gured to engage 
the data cartridge 15. The ?nger assembly 65 alloWs the 
cartridge plunge mechanism 60 to engage and WithdraW the 
data cartridge 20 from the cartridge-receiving device(s) 
When so requested. Movement of the cartridge engaging 
assembly 30 may be achieved via an actuator system that 
moves the cartridge engaging assembly 30 along the 
U-shaped path of the cartridge positioning system 26. 

[0029] The foregoing description of the media storage 
system 20 and cartridge engaging assembly 30 is provided 
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in order to better understand one environment in Which the 
invention may be used. HoWever, it should be understood 
that the invention may be used in any of a Wide range of 
other types of media storage systems, and in conjunction 
With any of a Wide range of cartridge engaging assemblies 
noW knoWn or that may be developed in the future. Conse 
quently, the invention should not be regarded as being 
limited to use With the particular media storage system 20 
and cartridge engaging assembly 30 shoWn and described 
herein. Also, since detailed descriptions of the media storage 
system 20 and the cartridge engaging assembly 30 are not 
required to understand or practice the invention, these Will 
not be described in further detail herein. 

[0030] In order to determine Whether the cartridge engag 
ing assembly 30 is empty and therefore ready for use (e.g., 
to retrieve and deliver a data cartridge 15), or to determine 
Whether a data cartridge 15 has been successfully engaged 
and/or unloaded, it may be necessary to detect When a data 
cartridge 15 is present in the cartridge engaging assembly 
30. As such, the cartridge engaging assembly 30 may be 
provided With a signal emitter 45 and a signal detector 40. 
The signal detector 40 may generate output indicating 
Whether the data cartridge 15 is present Within the cartridge 
engaging assembly 30 based on the signal 50 detected 
thereby, as explained in more detail beloW. 

[0031] A signal emitter 45 may be positioned adjacent the 
cartridge engaging assembly 30, as shoWn in FIG. 2, such 
that a signal 50 is projected through an aperture 36 formed 
in the cartridge engaging assembly 20 and into the chamber 
34 thereof (see FIG. 4 and FIG. 5). Preferably, the signal 
emitter 45 is mounted to a computer board 70 that is 
provided to control various functions of the cartridge engag 
ing assembly 30, such as those explained above. As such, 
additional circuitry and/or Wiring need not be provided, such 
as may be required When the signal emitter 45 is mounted to 
one of the other sides (e.g., opposing side 38) of the cartridge 
engaging assembly 30. In addition, by mounting the signal 
emitter 45 external to the cartridge engaging assembly 30, 
the signal 50 does not “?ood” the chamber 34 Which may 
result in erroneous detection by the signal detector 40. That 
is, the signal 50 is shielded from the signal detector 40 When 
the cartridge engaging assembly 30 is empty, as explained in 
more detail beloW. 

[0032] In a preferred embodiment, the signal emitter 45 is 
a light source. For example, the signal emitter 45 may be a 
light emitting diode (LED). HoWever, it is understood that 
the signal emitter 45 is not limited thereto, and may com 
prise, for example, a plurality or an array of LEDs that emit 
light through an optional lens, not shoWn. Or for example, 
the signal emitter 45 may be an incandescent light source, a 
sodium vapor light, an Indiglo® light, a ?uorescent light, a 
laser beam, etc. Likewise, it is understood that any suitable 
Wavelength signal may be used. For example, the signal may 
be infrared (IR), visible, ultraviolet (UV), etc. Indeed, the 
emitted signal 50 need not be a light signal, and in another 
embodiment, for example, the signal 50 may be an audio 
signal. 

[0033] It is understood that although the signal emitter 45 
is preferably connected to the computer board 70, the signal 
emitter 45 may be variously positioned adjacent the car 
tridge engaging assembly 30 according to the teachings of 
the invention. For example, the signal emitter 45 may be 
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mounted Within the chamber 34 of the cartridge engaging 
assembly 30 (not shown), Wherein the aperture 36 need not 
be provided. In such an embodiment, a lens for focusing the 
emitted signal 50, or means for otherWise shielding the 
signal 50, may be required so that the signal 50 does not 
“?ood” the chamber 34. Or for example, the signal emitter 
45 may be mounted Within the aperture 36. Indeed, the 
signal emitter 45 may be provided as part of the bar code 
signal source 80. For example, one or more of the LEDs in 
the array of LEDs of the bar code signal source 80 may be 
directed to project a signal 50 onto the surface of the data 
cartridge 15 for detection by the signal detector 40. In other 
embodiments, the signal emitter 45 positioned adjacent the 
cartridge engaging assembly 30 by directly mounting it to 
the lid 39 or otherWise to the frame assembly 32, or using a 
?ex cable, a cable to board assembly, or connected to a 
separate board altogether that is mounted adjacent the car 
tridge engaging assembly 30. 

[0034] The signal detector 40 is mounted to the cartridge 
engaging assembly 30, as shoWn in FIG. 3, such that it is 
senses or detects the signal 50 projected by the signal emitter 
45 to indicate the presence (or absence of) a data cartridge 
15 in the cartridge engaging assembly (see FIG. 4 and FIG. 
5). Preferably, the signal detector 40 is mounted Within the 
chamber 34 to the frame assembly 32 (e.g., the lid 39) of the 
cartridge engaging assembly 30. In addition, the signal 
detector 40 is also preferably mounted such that it can also 
be used as a bar code reader to read bar code labels attached 
to the data cartridges 15. An exemplary bar code reader for 
reading bar code labels that are applied to data cartridges 15 
is disclosed in US. patent application Ser. No. 09/716,878, 
entitled “Dual Bar Code Reading System for a Data Storage 
System”. As such, much, if not all of the circuitry already 
provided for the bar code reader can be used to detect the 
signal 50 according to the teachings of the invention. 

[0035] One Way in Which the signal detector 40 may sense 
or detect the signal 50 is via a light sensor. For example, the 
signal detector 40 may comprise a charge coupled device 
(CCD) 42 (e.g., NEC Inc., Part No. uPD3734A). Preferably, 
the CCD 42 is a linear CCD or an array of CCDs. As such, 
the CCD 42 can be leveraged for use With this invention 
from the bar code reader that may be provided to detect and 
interpret a bar code label or the like that may be applied to 
the data cartridge 15 (e.g., for identifying the data cartridge 
15). It is understood, hoWever, that the signal detector 40 
may comprise any of a Wide range of CCD and/or other 
sensor types that are Well-known in the art and that are 
readily and commercially available, such as, but not limited 
to a photo transistor. It is also understood that depending on 
Where the signal detector 40 is mounted, the signal detector 
40 may also comprise a lens 44 or lenses for aligning and/or 
focusing the signal 50 (or a portion thereof) onto a device 
such as the aforementioned CCD 42. 

[0036] It is understood that the signal detector 40 and the 
signal emitter 45 may be variously positioned on the car 
tridge engaging assembly 20. For example, the signal detec 
tor 40 and the signal emitter 45 may be mounted to any of 
the sides (e.g., 37, 38, 39) of the frame assembly 32. The 
signal detector 40 may also be mounted Within the chamber 
34 or external thereto, Wherein suitable aperture(s) and 
lens(es) may also be provided, When so required. Also for 
example, the signal detector 40 and the signal emitter 45 
may be mounted to re?ect the signal 50 from any surface of 
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the data cartridge 15, and in any direction. In addition, it is 
understood that the signal detector 40 may be an altogether 
separate detector, or portion thereof, from the bar code 
reader. For example, the signal detector 40 may include a 
separate lens (not shoWn) for directing the signal 50 to the 
CCD 42. Or for example, the signal detector 40 may include 
both a separate lens and a separate CCD (not shoWn) from 
those of the provided bar code reader. 

[0037] It is also understood that the signal detector 40 and 
the signal emitter 45 may be activated for any suitable 
period. For example, the signal emitter 45 may be activated 
during the entire time that the media storage system 20 is 
poWered on, activated only When the cartridge engaging 
assembly 30 is in use, activated When a request to make a 
determination about the contents thereof is made, etc. 

[0038] A simpli?ed, partial cross-section vieW of the car 
tridge engaging assembly 30 is shoWn in FIG. 4 taken along 
line 4-4 in FIG. 2. FIG. 4 illustrates the path of the signal 
50 When the cartridge engaging assembly 30 is empty (i.e., 
the data cartridge 15 is not contained therein). The signal 
emitter 45 projects the signal 50 through the aperture 36 
formed in the cartridge engaging assembly 30 and into the 
chamber 34 formed therein. When the cartridge engaging 
assembly 30 is empty, the signal 50 is projected across the 
chamber 34 Where it may be absorbed by the side 38 of the 
cartridge engaging assembly 30, re?ected elseWhere Within 
the cavity 34, or otherWise dissipated. HoWever, the signal 
detector 40 preferably does not detect the signal 50 When the 
cartridge engaging assembly 30 is empty. As such, the signal 
detector 40 generates output indicating Whether the data 
cartridge 15 is present therein based on the detected signal 
50 (i.e., no signal is detected). 

[0039] The signal detector 40 may include or be combined 
With a processor 75 for assessing the detected signal 50. For 
example, the signal detector 40 may comprise computer 
readable program code (e.g., a routing and/or subroutine) 
executable by the processor 75. The processor 75, according 
to the program code, may receive the output from the signal 
detector 40 and determine the presence of the data cartridge 
15 in the cartridge engaging assembly 30. For example, in 
the above illustration Where no signal is detected, the 
processor 75 interprets such output from the signal detector 
40 to indicate an empty cartridge engaging assembly 30. 

[0040] It is understood that the processor 75 may be 
included as part of the signal detector 40, or the processor 75 
may be a separate component that is combined With the 
signal detector 40. In addition, the processor 75 may be 
already provided (e.g., as control ?rmWare, the host com 
puter, etc.). HoWever, it is understood that the processor 75 
may be any suitable processor (e.g., a Motorola 68000 series 
processor, an Intel PENTIUM® series computer processor), 
and may be separately provided and dedicated to the data 
cartridge detection system. 

[0041] A simpli?ed, partial cross-section vieW of the car 
tridge engaging assembly 30 is shoWn in FIG. 5 taken along 
line 4-4 in FIG. 2 illustrating the path of the signal 50 When 
a data cartridge 15 is present Within the cartridge engaging 
assembly 30. Again, the signal emitter projects the signal 50 
through the aperture 36 formed in the cartridge engaging 
assembly 30 and into the chamber 34 formed therein. 
HoWever, When a data cartridge 15 is contained therein, the 
signal 50 is projected onto a surface of the data cartridge 15, 
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Where it is re?ected and/or scattered back toward the signal 
detector 40. The signal detector 40 detects at least a portion 
of the re?ected and/or scattered signal 50. The signal detec 
tor 40 also generates output to indicate Whether the data 
cartridge 15 is present therein based on the detected signal 
50 (i.e., indicating that the data cartridge 15 is present). 
Again, preferably the processor 75 receives the output from 
the signal detector 40 and determines the presence of the 
data cartridge 15 in the cartridge engaging assembly 30. For 
example, according to this embodiment Where at least a 
portion of the emitted signal 50 is detected, the processor 75 
interprets such output from the signal detector 40 to mean 
that a data cartridge 15 is present Within the cartridge 
engaging assembly 30. 

[0042] Accordingly, the invention may be used to deter 
mine the presence and/or absence of a data cartridge 15 in 
the cartridge engaging assembly 30. For eXample, at start-up 
the signal emitter 45 may project a signal 50 into the 
chamber 34 of the cartridge engaging assembly 30. The 
signal 50, or a portion thereof, may be re?ected and/or 
scattered from the data cartridge 15 and hence detected by 
the signal detector 40. The signal detector 40 may then 
generate output indicating the presence of the data cartridge 
15 in the cartridge engaging assembly 30. That is, the output 
indicates Whether the data cartridge 15 is present or absent 
from the cartridge engaging assembly 30. If a data cartridge 
15 is already present in the cartridge engaging assembly 30, 
the data cartridge 15 may be returned to an appropriate 
cartridge-receiving device (e.g., storage magaZine 22, read/ 
Write device 24) before making use thereof. Likewise, the 
invention may also be used to determine if a data cartridge 
15 Was successfully engaged, Whether a data cartridge 15 
Was successfully unloaded into the cartridge-receiving 
device, or Where it is otherWise desirable to knoW Whether 
a data cartridge 15 is present Within, or absent from, the 
cartridge engaging assembly 30. 

[0043] According to the teachings of the invention, the 
signal detector 40 may also detect and/or measure one or 
more characteristics of the data cartridge 15 (e.g., Whether it 
has a smooth, rough, shiny, or dull surface) based on the 
detected signal 50. It is understood that one or more signal 
detectors and/or signal emitters may also be provided for 
characteristic detection. For eXample, additional and/or 
dedicated components may increase the accuracy Where the 
data cartridges 15 are various shades of color, or provide 
such functionality Where the signal detector 40 and/or signal 
emitter 45 may not be used for such a determination. 

[0044] As an illustration, a color-deciphering component 
(e.g., suitable Wavelength detection and measurement hard 
Ware and the related program code, Where necessary) may be 
provided to determine the color of the data cartridge 15 that 
is present Within the cartridge engaging assembly 30. The 
color may be determined by measuring the Wavelength of 
the detected signal 50 that is re?ected from the surface of the 
data cartridge 15. In addition, the color of the data cartridge 
15, as determined by the color-deciphering component, 
preferably corresponds to a type of data cartridge. For 
eXample, a White data cartridge 15 may be a cleaning 
cartridge for cleaning the read/Write heads in the read/Write 
device 24. 

[0045] It is understood that the signal emitter 45 and the 
signal detector 40, and the arrangement thereof, that have 
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been shoWn and described above are provided merely as 
eXemplary embodiments, and are not intended to limit the 
scope of the invention thereto. In another embodiment, for 
eXample, the signal detector 40 may constantly receive a 
portion of the signal 50 that is emitted from the signal 
emitter 45. HoWever, according to this embodiment, the 
presence of a data cartridge 15 in the chamber 34 is 
determined based on the strength of the signal 50 that is 
sensed or detected by the signal detector 40. For eXample, a 
Weak signal may indicate an empty chamber 34, Whereas a 
stronger signal may indicate the presence of a data cartridge 
15 (i.e., Where the signal strength is at least equal to a 
predetermined threshold). In yet another embodiment, for 
eXample, the signal emitter 45 may be a light source and the 
signal detector 40 may be a photo-detector arranged so that 
the light source projects light across the interior of the 
chamber 34 Where it is sensed by the photo-detector. Hence, 
light detected by the photo-detector indicates an empty 
cartridge engaging assembly 30, Whereas an interrupted 
signal indicates the presence of a data cartridge 15 therein. 

[0046] It is also understood that the angle of incidence 
need not equal the angle of re?ection. In fact, When the 
surface of the data cartridge 15 is diffuse, it may only be 
necessary to tend to make the angle of incidence equal to the 
angle of re?ection Without having to actually achieve 
equivalence thereof. Preferably, the signal emitter 45 is 
mounted in the plan of the computer board 70 With the angle 
of incidence less than ninety degrees With respect to the 
re?ective surface of the data cartridge 15, While still pro 
viding a detectable signal at the signal detector 40. It is 
understood that the characteristics of the aperture 36, the 
signal emitter 45, and the signal detector 40 can be readily 
determined based on design considerations, such as the 
placement of each component, the signal strength, the type 
of signal used, etc. 

[0047] It should further be noted that although the appa 
ratus and method of the invention is illustrated using a 
particular media storage system 20, the teachings of the 
invention may be utiliZed in any of a Wide range of media 
storage systems noW knoWn in the art or that may be 
developed in the future. Accordingly, the invention should 
not be regarded as limited to the particular media storage 
system 20 shoWn and described herein. It should also be 
noted that While the media storage system 20 is shoWn and 
described herein as it could be used to store and retrieve a 
linear tape open (LTO) data cartridge having a standard siZe 
and con?guration, it is not limited to any particular type or 
style of data cartridge. Indeed, the invention disclosed herein 
could be used With any type of storage medium (e.g., 
magnetic disk or tape, optical disk, etc.). Consequently, the 
present invention should not be regarded as limited to use 
With the media storage system 20 for the data cartridge 15 
shoWn and described herein. 

[0048] While illustrative and presently preferred embodi 
ments of the invention have been described in detail herein, 
it is to be understood that the inventive concepts may be 
otherWise variously embodied and employed, and that the 
appended claims are intended to be construed to include 
such variations, eXcept as limited by the prior art. 

What is claimed is: 
1. A method for detecting a data cartridge in a cartridge 

engaging assembly, comprising: 
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emitting a signal from a signal emitter on the cartridge 
engaging assembly into a chamber formed Within the 
cartridge engaging assembly; 

detecting at least a portion of said emitted signal When 
said emitted signal is re?ected from the data cartridge; 
and 

generating output to indicate Whether said data cartridge 
is present in said cartridge engaging assembly based on 
said detected signal. 

2. The method of claim 1, Wherein emitting the signal is 
at least during start-up. 

3. The method of claim 1, Wherein emitting the signal is 
at least during poWer-up of the cartridge-engaging assembly. 

4. The method of claim 1, further comprising focusing 
said signal for detection. 

5. The method of claim 1, further comprising deciphering 
a color of said data cartridge based on said detected signal. 

6. A data cartridge detection system, comprising: 

a cartridge engaging assembly for receiving a data car 
tridge therein; 

a signal emitter operatively associated With said cartridge 
engaging assembly, said signal emitter producing a 
signal that is re?ected by the presence of the data 
cartridge Within said cartridge engaging assembly; and 

a signal detector operatively associated With said cartridge 
engaging assembly, said signal detector being respon 
sive to the re?ected signal produced by said signal 
emitter and indicating that the data cartridge is present 
in said cartridge engaging assembly. 

7. A data cartridge detection system, comprising: 

means for receiving a data cartridge therein; 

means for emitting a signal positioned on said means for 
receiving; and 

means for detecting said signal When said signal is 
re?ected from the data cartridge, said means for detect 
ing mounted to said means for receiving, Wherein said 
means for detecting generates output to indicate 
Whether said data cartridge is present in said means for 
receiving based on said detected signal. 
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8. The system of claim 7, Wherein said means for emitting 
comprises a light source. 

9. The system of claim 7, Wherein said means for detect 
ing comprises a light detector. 

10. A method comprising: 
detecting a signal re?ected from a data cartridge in a 

picker assembly; and 
moving the picker assembly after a loading operation only 

if the detected signal indicates the data cartridge is 
engaged in the picker assembly. 

11. The method of claim 10, further comprising moving 
the picker assembly after an unloading operation only if the 
detected signal indicates the data cartridge is disengaged 
from the picker assembly. 

12. The method of claim 10, further comprising deter 
mining a color of the data cartridge. 

13. The method of claim 10, further comprising identi 
fying a type of the data cartridge. 

14. The method of claim 10, further comprising identi 
fying a type of the data cartridge based on a color of the data 
cartridge. 

15. Asystem comprising a signal detector responsive to a 
signal emitted into a picker assembly, said signal detector 
indicating during a loading operation that a data cartridge is 
engaged in said picker assembly before said picker assembly 
can be moved. 

16. The system of claim 15, Wherein said signal detector 
indicates during an unloading operation that the data car 
tridge is disengaged from said picker assembly before said 
picker assembly can be moved. 

17. The system of claim 15, further comprising a proces 
sor determining When the data cartridge is engaged in said 
picker assembly. 

18. The system of claim 15, further comprising a color 
deciphering component determining a color of the data 
cartridge in said picker assembly. 

19. The system of claim 15, further comprising a proces 
sor identifying a type of the data cartridge. 

20. The system of claim 15, further comprising a proces 
sor identifying a type of the data cartridge based on a color 
of the data cartridge. 

* * * * * 


