
FIELD OF INVENTION 

SCALABLE INTEGRATED IDGH DENSITY OPTICAL 
DATA/MEDIA STORAGE I>ELIVERY SYSTEM 

This invention pertains generally to systems, devices, and methods for digital data recording, storage, and 

retrieval. More specifically, the present invention relates to a data storage library system, device, and method for 

recording, cataloging, storing, searching, retrieving, and providing playback of large volumes of digital compurer 

data such as, but not limited to audio, video, image and teict data files utilizing multiple removable disk media 

stored in a media library. 

BACKGROUND OF INVENTION 

The high tech arena of today's video security, govemmen-t security applications, home theater market, medical 

video and diagnostic imaging and records, and large and small data storage applications is ever growing and 

becoming more lucrative with each product placed in the marketplace. Any new emerging technology in this area 

offers opportunity for successful market entry. It is estimated that approximately 80% of the consumer electronics 

business are under $30 million dollars a year in sales. What is remarkable, however, is that in the current market no 

true TV/PC/DVD integrated, image captore terabyte and multi terabyte storage solution exists that meets the 

plethora of current and futore government, medical, industrial and consumer needs. 

The goal of HD-DVD is to present at least two hour k>ng films in high definition video format at 1080p. 

Currently, DVD technology is limited to resolution of 480p. .As a part of these limitations, the current DVD red 

laser technology is limited to 4.7Gb of storage or 9.4Gb using double sided or dual layer DVD.- However, 

immerging blue laser systems will have the capability of storin.g 25Gb to 300Gb or much greater per disk capacity 

in the near futore. Systems will be able to achieve 36 Mbps <if transfer speed which equates to approximately 2 

hours at 1080p resolution or 13 hours of 480p resolution for ftte 25Gb disks. It is contemplated that 200Gb dual 

layer disks and 300Gb holographic optical storage will soon follow which will allow for even greater storage of 

recorded media. 

Today, there exists a variety of audio compact disk (CD) and digital video disk (DVD) storage and handling 

apparatuses. Each apparatus configuration varies in shape and size and can range in shape from toroidal 

configuratipns to linear type cartridge stacks. Many typical digital media handling libraries seen today usually 

function as read oniy type devices. Sometimes these devices ;may include a number of areas for containing data 

cartridges positioned relative to a manipulating arm capable of maneuvering in front of a particular area which 

contains the desired cartridge to read. In the handling of digital data, especially where the recording and viewing of 

stored data is involved, speed of access to data is sometimes very important to the user. The ability to view specific 

desired recorded media contents stored within a library and them selectively retrieving and simultaneously playing 

the selection would offer the user a tremendous benefit not currently available. 

Optical information storage technologies have provided increasing storage densities over the years. The 

demand for larger volume optical storage devices has been persistent, and various approaches to increased optical 

storage have been considered In addition, the retrieval of stored disk media has become a significant factor for 

consideration in view of the proliferation of various uses of these disks for data storage in association with various 

information that must be readily available. While individual dis:ks are capable of accepting relatively large amounts 
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of data, the amount of data stored fo:r many applications is immense and therefore requires a significant number of 

disks. In addition to requiring large data storage capacity, rapid retrieval of disks is also desired so that data from 

the disks can be accessed more quickly. 

There are various devices which store numerous recordable media, magnetically or optically, containing 

information therein in a magazine or magazines. The devices position the recordable media at a given location or 

locations inside the magazines and remove the same therefrom. An example of such a device is a disk changing 

apparatus. A disk changing apparatus typically stores a large number of disk-shaped recordable media snch as CDs 

or DVDs in low density magazines and is provided with a drive read write nnit for magnetically or optically 

recording onto and playing information stored on the disks. The disk changing apparatus is further adapted to set a 

disk from a magazine into the drive unit and insert a disk from the drive unit into a magazine. Many of these 

magazines have drawer supports for each disk 

One major factor in detennining the efficiency of disk retrieval and delivery is found in the capabilities of the 

disk retrievaliloader apparatus to accomplish disk movement from and to storage libraries and drive mechanisms. 

Specifically, if the disk retrieval/loader apParatus is able to quickly retrieve, carry and deliver a disk, the data from 

that disk can be made available faster to the user. Thus, it is apparent that a need is present for a disk 

retrieval/loader apParatus that can retrieve and load disks in a timely and efficient manner. However, before the 

user can retrieve a disk he/she must be able to determine which disk a desired file is on. This is typically done 

through some form of manual searching within the stored files. 

Specifically, for example in digital video recorder security systems, there are several methods of searching for 

programs recorded by a user or system. First, one method is to search while actually looking at a video by fast 

forwarding or rewioding a recorded program. Recent developments in digital video recorder software has allowed 

for faster searching by using camera nnmber, time and date, or other metadata. These devices facilitate searching 

for a recorded segment of surveillance video or a TV program while listening to sound by doubling the image speed 

and maintaining the sound speed at a normal level 

Specifically, by way of example only, there are devices that facilitate searching for a TV program while 

listening to sound by doubling the image speed and maintaining the sound speed at a normal level. To increase the 

efficiency of retrieval, great efforts have recently been made to increase the fust forward speed and the rewind 

speed. 

In prior methods, a user must always look at the screen until he/she finds out his/her desired program and fast 

forwarding and rewinding operations are complicated and troublesome. Such methods depend on user's intuition 

and memory, a user's burden is large. Particularly when a program is automatically recorded, user's intuition and 

memory cannot be relied upon any longer. AB more and more video images are stored, the user's burden. increases. 

Other methods index video segments or recorded programs at the time of recording and searching for a desired 

program by displaying a list of the indices on the screen. Generally speaking, recording date and time are used as 

indices. It is considered that information which can be acquired as the attributes of a program by a video recorder 

are currently only recording date and time. In the video recorder, a list of the recording times and dates of TV 

programs is displayed on the screen so that a user can search for his/her desired program from the list while 

recollecting his/her recording date and time. However, in this method a video program must be searched utilizing 

an index and the user's burden is slightly lightened. But, since index information is only recording date and time, it 
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can be said that this method also depends on the intuition and memory of a user. Particularly, when a pr<igram is 

automatically recorded, it is difficult to recall the contents of the recorded program from its recording date and time. 

Along with the digitization of TV broadcasting, electronic information on TV programs is multiplexed in 

broadcasting and aired. This electronic program information is generally called EPG ("Electronic Program Guide"). 

EPG includes key words such as the title, category and performers of each program. Current digital satellite 

broadcasting enables a user to select his/her desired channel by displaying this EPG on the screen. 

Another method is contained in the EPG and is used as retrieval indices. In this case, when a program is 

recorded, EPG is also stored. To see a recorded program, the titles of recorded programs are listed on the screen ad 

a user selects his/her desired program from this list. However, since EPG indicative of the contents of a program 

such as the title of a program is used as an index in the previous method, the burden of user's intuition and :memory 

is greatly lightened. That is, the user searches for his/her desired program while looking at the titles of programs. 

However, when a large number of recorded programs can be stored, the titles of all the recorded programs cannot be 

displayed on the screen and the retrieval of indices becomes complicated. Further, it is difficult to recall the 

contents of automatically recorded programs from program information alone. 

Along with the spread of digital broadcasting, various apparatuses for recording digital video will con.tinue to 

come into existence. Since the high compression of digital video from digital video recorders is possible, a large 

number of video programs can be recorded. The connection of multiple video cameras used for capturin.g video 

images to this storage mechanism is possible. 

Further, the program recording function will be improved by using the above mentioned EPG. For exa:rnple, it 

will be possible _to record a program by directly specifying the title of the program or to automatically record a 

program having a keyword by specifying the keyword included in program information such as the category or 

performer of the program. Particularly, the user's history of viewing is analyzed to automatically record a program 

which seems to be the favorite of the user. 

The present invention is particularly effective as a media player, recorder, and library, which has an aut:omatic 

recording function and can store a large number of video, audio, and/or data files. 

It is an object of the present invention to provide a system, apparatus, and method for playing recording, 

storing and/or cataloging a large volume library of media files recorded on a digital media storage disk. 

It is an object of the present invention to provide a system, apparatus, and method for providing versatile video 

and/or program recording scheduling functions to prograrnmably record from a plurality of selected video, JD.ul(iple 

input cameras and/or audio input sources. 

It is an object of the present invention to provide a system, apparatus, and method for capturing, recording, 

storing, retrieving and manipulating digital media image files as storage disks into and out of a disk drive and/ or a 

disk storage mechanism for recording and/or playback. 

It is an object of the present invention to provide a system, apparatus, and method for retrieving and 

manipulating digital media storage disks into and out of a disk drive and/or multiple disk drives and/or a disk 

storage mechanism for recording and/or playback. 

It is another object of the present invention to provide a system, apparatus, and method for searchlng for a 

user's specific desired file from a large number of previously recorded audio, video, or data files and then pro-viding 

playback quickly and efficiently. 
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SUMMARY OF INVENTION 

To the accomplishment of the foregoing and related ends, the invention comprises the features hereinafter 

fully described and particularly pointed out in the claims. The following description and the annexed drawings set 

forth in detail certain illustrative embodiments of the invention. These embodiments are indicative of but a few of 

the various ways in which the principles of the invention may be employed. Other objects, advantages and novel 

features of the invention will become apparent from the following detailed description of the invention whe:n 

considered in conjunction with the drawings. 

There has thus been outlined, rather broadly, the more important features of the invention in order that the 

detailed description thereof that follows may be better understood, and in order that the present contribution to the 

art may be better appreciated. There are additional features of the invention that will be described hereinafter and 

which will form the subject matter of the claims appended hereto. 

In this respect, before explaining at least one embodiment of the invention in detail, it is to be understood tha1: 

the invention is not limited in its application to the details of construction and to the arrangements of the 

components set forth in the following description or illustrated in the drawings. The invention is capable of other 

embodiments and of being practiced and carried out in various ways. Also, it is to be understood that the 

phraseology· and terminology employed _herein are for the purpose of description and should not be regarded as 

limiting. 

As such, those skilled in the art will appreciate that the conception, upon which this disclosure is based, may 

readily be utilized as a basis for the designing of other structures, methods and systems for carrying out !he several 

purposes of !he present invention. It is important, lherefore, that !he claims be regarded as including such 

equivalent constructions insofar as !hey do not depart from the spirit and scope of the present invention. 

The system in accordance with at least one embodiment of !he present invention comprises a moving X,Y,Z 

and e a.xis, top or bottom mounted, gantry pick and place type mechanism comprising a disk manipulator/extractor 

assembly specifically designed to manipulate, insert and/or extract at least CD or DVD disk media from disk media 

magazines using only !he rim edges of !he disk media. This X, Y,Z and 0 axis gantry mechanism can transport the 

disk media after extraction from a media magazine to one of a plurality of read/write drives located within the 

system of the present invention, a digital video recorder or other record and playback mechanism or another disk 

media magazine. A software application monitor, a "data monitor" of any software application contioually 

observes !he record and playback functions and controls the read write functions to achieve data disk cataloging and 

meta-data labeling. A library controller manages and coordinates the operation of a plurality of media 

player/recorder units operation of the disk manipulator mechanism, and operation of a plurality of stacked media 

magazines and associated media disks. 

The system further comprises a housing for containing a plurality of media disks in a removable stacked media 

magazine configuration for access by the present invention. A library controller manages and coordinates the 

operation of a plurality of media player/recorder units, operation of the removable stacked media magazine and 

associated media disks, and a media disk manipulator mechanism. 

Oilier various features of novelty which characterize the invention are pointed out with particularity in the 

claims armexed to and forming a part of this disclosure. For a better understanding of the invention, its operating 

advantages and the specific objects attained by its uses, reference should be made to the accompanying drawings 

and descriptive matter in which !here are illustrated preferred embodiments of !he invention. 
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It should be understood that any one of the features of the invention may be used separately or in combination 

with other features. It should be understood that features which have not been mentioned herein may be used in 

combination with one or more of the features mentioned herein. Other systems, methods, features, and advantages 

of the present invention will be or become apparent to one with skill in the art upon examination of the drawings 

and detailed description. It is intended that all such additional systems, methods, features, and advantages be 

included within this description, be within the scope of the present invention, and be protected by the accompanying 

claims. 

These and other objects, features and advantages of the present invention will be more readily apparent when 

considered in connection with the following, detailed description of preferred embodiments of the invention, which 

description is presented in conjunction with annexed dra,vings below. 

BRIEF DESCRIPTION OF DRAWINGS 

The foregoing summary as well as the following detailed description of the preferred embodiment of the 

invention will be better understood when read in conjunction with the appended drawings. It should be understood, 

however, that the invention is not limited to the precise arrangements and instrumentalities shown herein. The 

components in the drawings are not necessarily to scale, emphasis instead being placed upon clearly illustrating the 

principles of the present invention. Moreover, in the drawings, like reference numerals designate corresponding 

parts throughout the several views. 

The invention may take physical form in certain parts and arrangement of parts. For a more complete 

understanding of the present invention, and the advantages thereof, reference is now made to the following 

descriptions taken in conjunction with the accompanying drawings, in which: 

FIGURE 1 is a perspective view of the system of the invention according to one embodiment of the present 

invention; 

FIGURE 2 a side elevation view of one embodiment of a removable stacked media magazine according to the 

present invention; 

FIGURE 3 is a is a top view of a removable stacked media magazine according to the present invention; 

FIGURE 4 is a bottom view of a removable stacked media magazine according to the present invention; 

FIGURE 5 is a perspective of one of the removable sliding drawers comprising a plurality of empty removable 

stacked media magazines disposed thereon according to the present invention; 

FIGURE 6 is a side elevation view of one of the removable sliding drawers comprising a plurality of full 

removable stacked media magazines disposed therein with media player/burners disposed the drawer according to 

the present invention; 

FIGURE 7 is a segmented view of the chamfered portions of the machined inner portion separation 

mechanism of the removable stacked media magazine according to the present invention; 

FIGURE 8 is a top view of the disk manipulator mechanism depicting the mechanism having a media disk in 

grasp position according to one embodiment of the present invention; 

FIGURE 9 is a side elevation view of the disk manipulator mechanism of Fig. 8 according to the present 

:invention; 

FIGURE lOA is an internal top view of the system depicting placement of the plurality of removable stacked 

media magazines, a gantry device, and the disk manipulator mechanism according to the present invention; 
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FIGURE 1 OB is a top view of a portion of Figure 1 OA depicting the disk manipulator mechanism 

operationally positioned between two removable stacked media magazines according to the present invention; 

FIGURE 1 IA is a partial front view of the interior of the system according to the present invention; 

FIGURE 1 IB is a partial side elevation of a portion of Figure 1 lA depicting a portion of the gantry device's 

interoperation with a removable stacked media magazine according to the present invention; 

FIGURE 12 is a system component schematic overview according to the present invention; 

FIGURE 13 is a system block diagram depicting the software relationship with various components according 

to the present invention; and 

FIGURE 14 is a diagram depicting system component software interfacing and relationship according to the 

present invention; and 

FIGURE 15 is a diagram depicting the software component extensions according to the present invention. 

DETAILED DESCRIPTION 

The following discussion is presented to enable a person skilled in the art to make and use the invention. The 

general principles described herein may be applied to embodiments and applications other than those detailed below 

without departing from the spirit and scope of the present invention as defined by the appended claims. The present 

invention is not intended to be limited to the embodiments shown, but is to be accorded the widest scope consistent 

with the principles and features disclosed herein. 

The present invention is embodied in a Scalable Integrated High Density Optical Data/Media Storage and 

Delivery System as shown in the accompanying figures. Before describing a specific embodiment of the present 

invention, the following information provides a general overview of the capability provided by the embodiments 

described hereinbelow. The present invention provides for an adaptable, scalable, high-capacity digital data 

recording, storing, cataloging, retrieving and playback solution for individual user applications and to professional 

business security solution needs. In addition, the present invention provides all the benefits of high-end DVR for 

security monitoring such as, but not limited to, high resolution real time video capture from 16 cameras per system, 

instant access to recent information - configurable up to several days, weeks, or months scalable to multiple clients, 

scalable storage archive for forensic research, searchable instantly via reduced quality video option, up to 8 months 

or more of full quality video accessible by system software and hardware in about 15 seconds, unlimited 

expandability via removable media disk magazines (described hereinbelow) re-mountable by an operator in 

minutes, provisionable for at least 4 clients or more, low power due to passive storage and non volatile media with 

about an 80 year lifetime. 

Each application and use of the present invention has applicable importance in the surveillance and imaging of 

areas such as, but not limited to, airports, parking lots/garages, casinos, highways, public spaces, and other general 

areas. 

Now referring initially to Fig. 1, the system 1 according to one embodiment of the present invention provides 

a user with numerous options including, but not limited to, access to a plurality of stored digital media content. 

More specifically, for example, the user can record, catalogue, store, view and/or playback disk media events 

including, but not limited to, surveillance system captured video from multiple cameras, television, music, movies, 

digital photos, home videos, scanned digital images of X-ray film, MR!s, CAT scan or other diagnostic records 

imagery, medical records, bank records, business documents, digital computer transaction records, video games and 
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text data. The system 1 can also be integrated and adapted to record, store, catalog, index, replay, and pause 

information recorded from, but not limited to, cable, digital cable, digital satellite, over-the-air TV and radio, and 

surveillance camera images. Furth.ermore, the present invention is compatible with a variety of optical digital 

media and is ideal for recording, archiving, playing and viewing media comprising text based documents to CAD 

data, high resolution images and digital audio/video files. 

In FIG. I, the system 1 according to the present invention comprises an outer housing unit main body 5 which 

has, but is not limited to, a generally square or rectangular-shaped main body having general dimensions of 22 

inches wide by 30 to 90 inches high by 36 inches deep. One skilled in the art will readily understand that a plurality 

of shapes may be nsed to define the outer housing unit's main body 5. The outer housing unit main body 5 is 

leveled to its supporting swface by way of at least four (4) adjustable balancing legs/wheels 6. Examples of the 

body 5 that may be utilized by one embodiment of the present invention is a 19 inch 4U rack mount chassis 

manufactured by ANTEC® or a 4U A TX 22 inch rack monnt case. An example of a mountable component size can 

be a 19 inch rack mount by 25 inches high by 24 inches deep. These examples of the body 5 are not meant: to 

restrict or narrowly define the many various bodies that can be utilized with the present invention. Further enclosed 

within the main body 5 are a plurality of devices that comprise the internal components of the system 1 and 

apparatus of the present invention. Each component of the system 1 will now be briefly referenced for context 

within the system 1 below bnt v;ill be further detailed hereinbelow with reference to Figures 2 - 15. 

The outer housing unit 5 provides for operational storage and housing of a plurality of removable media d:isk 

magazines 620 that are removably and slidably attached to at least one slidably removable disk magazine dra\Ver 

mechanism 10 having independent accompanying interfacing slides 11 to allow ease of access a.:nd 

insertion/removal of the plurality of removable media disk magazines 620. In one embodiment of the present 

invention a total of eight (8) removable media disk magazines 620 are utilized, wherein four removable media di.sk 

magazines 620 are positioned on each of two (2) slidably removable disk magazine drawer mechanisms 10. It will 

be nnderstood by one skilled in the art !bat any number and combination of removable media disk magazines 6:20 

and slidably removable disk magazine drawer mechanisms 10 can be coniigured for use without departing from t1:J.e 

scope and spirit of the present invention. Specifically, multiple layers or attached inline slidably removable disk 

magazine drawer mechanisms 10 can be used to expand the overall storage capacity of the present system 1. 

In further reference to FIG. 1, the system 1 of the present invention further comprises at least one, b-ut 

preferably a plurality of, hot swappable media player/recorders 65, having either a slot in device or drawer, for the 

recording and playback of 4 gigabytes to 9 .4 gigabytes on a single Red Laser DVD type media disk D or other 

DVD Disk technology such as, but not limited to, Blue Laser based on holographic disks. One embodiment of the 

system 1 comprises eight (8) media player/recorders 65 wherein one each media player/recorder 65 is disposed 

generally nndemeath each of the removable media disk magazines 620. However, in an alternate system 

embodiment (not shown), a plurality of media player/recorders 65 are fimctionally and operationally positioned in 

one end of the outer housing unit 5. 

The media player/recorders 65 utilized with the system 1 of the present invention are of the type commercially 

available from a variety of manufacturers such as, but not limited to, Memorex, Panasonic, and Phillips. A::n 

example of such a media player/recorder 65 is, but not limited to, a Memorex 16x external dual layer DVD burner. 

Furthermore, the present invention accommodates next generation DVD burners that will provide blue lase:r 

and smaller wavelengths of light based technology, thereby further expanding tbe present invention's capability 
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such that a user may store at least 20-thousand gigabytes of data on a single optical media disk D. In addition, the 

use of such next generation DVD recorders/burners will permit multiple layer disk technology that will 

accommodate the storage of information acquired and recorded by the present invention on a single media disk D of 

hundreds of thousands of gigabytes per media disk D. 

The embodiment showo in Fig. 1 of the system 1 of the present invention further comprises a gantry device 

100, as shown and described in detail hereinbelow in reference to at least Figs. lOA and ! !A, for permitting multi­

axis translational movement of at least one servo controlled disk manipulator mechanism 20 (not shown in Fig. 1, 

see Figs. 8, 9, !OA, !OB and llA). The combination of the relationship and interaction of the gantry device 100 

and at least one servo controlled disk manipulator mechanism 20, wherein the servo controlled disk manipulator 

mechanism 20 is uniquely designed and utilized to desirably manipulate (e.g., grasp, insert, remove, release, 

position and rotationally flip) optical media disks D from the removable media disk magazines 620 that are 

removably and slidably attached to at least one slidably removable disk magazine drawer mechanism 10. The servo 

controlled disk manipulator mechanism 20 is operationally and functionally controlled via bilateral communications 

between an I/O controller (not showo) such as, but not limited to, an ACS Servoll or Gali! servo controller. The 

present invention's controller and computer system utilizes a programmed software code to achieve specific 

manipulation of a specific optical media disk D and to achieve desired translation of the gantry device 100 via a 

plurality of axis (e.g., X,Y,Z, and 9). 

After the servo controlled disk manipulator mechanism 20 desirably manipulates the disk D from at least one 

of the slidably removable disk magazine drawer mechanism 10 and inserts the disk D into one of the media 

players/recorders 65, information signals such as, but not limited to, audio, video, and/or data signals are played 

back via the media player/recorder 65 which communicate through self-contained audio and video outputs to a 

user's selected video/audio components. Operation of an independent servo and I/O controller such as, but not 

limited to, the Gali! controller; the media player/recorder 65; at least one front facing exteriorally installed media 

player/recorder 66 (as shown in Fig. !) for manually inserting and extracting individual media disks D for playing, 

copying and or recording pmposes separate and apart from the internal media players/recorders 65 associated with 

the removable media disk magazines 620 or positioned in one end of the outer housing unit 5 as described above 

and further hereinbelow; the slidably removable disk magazine drawer mechanism 10; the removable media disk 

magazines 620 and other components such as, but not limited to, a plurality of hard drive storage units 70 in a 

RAID array for terabyte capacity buffer storage are selected, programmably controlled, manipulated and 

operationally configured through user graphical user interface (GUI) devices such as, but not limited to a computer 

monitor 36 or the like or an exteriorally installed LCD touch screen device 35 as shown in Fig. 1, or similar user 

interface. In addition, the present invention provides a mouse 50 (e.g., but not limited to, an optical mouse, IR 

mouse or other similar devices) for system configuration and operational inputs and programming. 

In one embodiment, the system 1 comprises an 8" LCD ultra-thin video module for providing operator 

interface to control system functionality and operation, selection and viewing of various operational controls and 

programming features of the system 1. One example of use for the LCD touch screeu device 35 a user can select 

and display a plurality of programming and unit options and functions on the LCD touch screen device 35. 

Furthermore, the GUI interfaces mentioned above provide for configuration of the stored information on the media 

disks D and in the overall library, for monitoring, archiving, cataloging, and media disk D burning parameter, 

communication parameters in a networked embodiment, player/recorder unit 65, 66 configurations and 
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implementation of classes for all system 1 components. As mentioned above, the system 1 comprises an optical 

mouse 50 (shown in Fig. 1) that enables the user a point and click ability with the LCD touch screen device 35 

and/or the computer monitor 36 using an interface menu screen (not shoVIIl) that is displayed on either or both the 

LCD touch screen device 35 and/or the computer monitor 36. In addition, a user has the alternate choice of 

pointing and selecting with his/her finger on the LCD touch screen device 35. 

The user interface menu screen may be selectively operated and programmed by the user to record desired 

events such as, but not limited to, video camera event capture, audio playback/recording and still picture viewing. 

The user interface menu screen contains the most commonly used features of the system. All less commonly used 

features are displayed in secondary menus and screens. The user interface menu screen on the LCD touch screen 

device 35 and/or the computer monitor 36 utilizes icons and/or colors to indicate different attributes. A calendar is 

also provided and may be displayed in various positions on the LCD touch screen device 35 and/or the computer 

monitor 36 to permit the user to select among other options a desired camera, location, or other metadata selected 

that the system 1 is required to progranr from. It should be understood by one skilled in the art that the user 

interface menu screen layout is programmably configurable to display and allow interactive programming as 

desired by the user and such limited discussion herein is not meant to be limiting in the scope and use of the menu 

screen. 

In further reference to Fig. 1, an example of the plurality of hard drive storage units 70 mentioned above that 

is utilized in one embodiment of the system 1, comprises a Western Digital SATA with 16Mb Cache and 150Mbps 

Corsair memory having a TWINX SMS3200 Dual Channel 1024Mb DDR 400Mhz (2 x 512) (TWINX1024-

3200LLPT). The plurality of hard drive storage units 70 in one embodiment are arranged in a RAID array (utilizing 

a Promise Supertrack EX8350 8 Channel SATA PCI Express RAID Card) for effectively providing up to several 

terabytes of buffer storage. A single hard drive storage unit 70 of the system 1 provides for 250 gigabytes to 2 

terabytes (or more) of hard drive storage. In addition, the system 1 also comprises RAM having about 512 

megabytes up to about 2 gigabytes. 

In further reference to Fig. 1, the system 1 and apparatus according to the present invention comprises within 

the main body 5 an Internet capable standard personal computer having a server motherboard such as, but not 

limited to a PC! Express motherboard (MS! K8N Neo4 Platinum) that provides improved PCI DATA traffic 

transferring wh.erein the motherboard has a minimum microprocessor speed of at least 3.0 gigahertz such as, but not 

limited to, an Intel® Pentium® 4, Xenon, or AMD Athlon® 64 processor. The computer ntilized in at least one 

embodiment cooperates and operationally functions with Microsoft® Windows® XP, XP Professional, XP 

Embedded, Mediacenter®, Windows® 2000 or subsequent generations of Microsoft® operating systems. The 

Linux, UNIX or other staodard Operating Systems may also be employed as part of the system 1 of the present 

invention. 

In addition, the system 1 comprises a video card (not shown) such as, but not limited to a Sappphire Radeon 

X550 PC! Express video card and a plurality of digital video capture cards (not shown) to provide for direct 

connection to a plurality of video cameras (not shown) for video capture and recording purposes. Although not 

depicted in fig_ 1 .• the system 1 also comprises a plurality of audio and video input/output source jacks associated 

with the computer system. In addition, the system 1 comprises at least one VGA controller interface and at least 

one TV tuner card (both not shown). 
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Internet connectivity of the computer of the system 1 is made possible via Ethernet and WiFi comtection ports 

associated and in functional operation with a plurality of peripheral ports such as USB, FireWire (IEEE 1394) and 

IR transmitters. 

The main body 5 further comprises a plurality of, at least two, removable disk magazine drawer mechanisms 

10 which therein provide a supporting base structure, wherein each drawer comprises at least four (4) USB port 

comtections 90 (See Fig. l!A for general location reference) for slidably accommodating and communicably 

interacting with the plurality of removable stacked media magazines 620 (described hereinbelow in further detail) 

which can securely store a large number of media disks D, which herein are generally described as optical disks. 

However, one skilled in the art will recognize that future innovations in media disk technology can be 

accommodated by th.e present system 1 and its removable stacked media magazines 620. The embodiment of Fig. 1 

provides for media disks D to be stored in a rectangular vertical magazine or other suitable configuration. 

However, it must be understood by one skilled in the art that varioas configurations including, but not limited to, 

rectangular, toroidal, oval, and accordion arrangements can be used within main body 5. 

The system 1 of the present invention provides the capability in which recorded and non-recorded media disks 

D can be inserted into a media player/burner unit 65 for playback and/or recording of various media. After desired 

playback and/or recording is complete, the media disk D is then manipulated and removed from the media 

player/recording unit 65 by the disk manipulator mechanism 20 (described below in detail) and is selectively stored 

in a predetermined position in one of the removable stacked media magazines 620 which is removably positioned 

on at least one of the removable disk magazine drawer mechanism 1B contained within the main body 5. It should 

be understood by one skilled in the art that the present invention further allows for the manual insertion and removal 

of media disks for recording and/or playback functions via the front facing exteriorally installed media 

player/recorder 66. 

Each of the above generally described components that comprise the system 1 of the present invention will 

now be described in detail hereinbelow. Although a component and/or device may not have been mentioned above 

in relation to the system 1 of the invention, such exclusion is not meant as a limiting factor to the overall makeup 

and structure of the entire system 1. For the sake of clarity and brevity each component and/or device not 

mentioned above will also be detailed hereinbelow. 

With reference now to FIGS. 2 through 7, the present invention also discloses and utilizes a plurality of 

removable stacked media magazines 620 for storing a plurality of media disks D. Each removable stacked media 

magazine 620 is configured to accommodate at least a vertical stack of at least one-hundred. (100) or more 

horizontally, inserted media disks D, such as a DVD or CD-ROM. Each media disk D is sufficiently horizontally 

separated in the stacked media magazine 620 to permit for insertion and extraction by way of the disk manipulator 

mechanism 20 as will be further described in detail hereinbelow in reference to at least Figs. 8 through 11. It should 

be understood by one skilled in the art that the removable stacked media magazine 620 can also be configured for 

operation in a horizontal plane configuration within the system without departing from the scope and spirit of the 

present invention. 

In one embodiment, the present invention comprises at least eight (8) removable stacked media magazines 620 

wherein each can accommodate up to one hundred twenty five (125) media disks D. As such, the combined 

capacity of the plurality of each system's 1 removable stacked media magazines 620 can accommodate one 

thousand (1000) single sided and/or double sided media disks D totaling about 4.7 terabytes to about twenty (20) 
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terabytes or more (TB) or equivalent to about eight (8) months of media event storage (e.g., images, video, data 

etc.) with the removable stacked media magazines 620 having the capability of providing a total useable shelflife of 

about eighty (80) years. 

The removable stacked media magazine 620 is constructed having a fonndation 215 made from a metal or 

injection molded plastic, Delrin® acetal resin, or similar engineered plastic material, an injection molded plastic or 

stainless steel onter back frame 200 and having an interfacing removable injection molded plastic or stainless steel 

outer front access frame 205 with handle 206, wherein the removable outer front access frame 205 is so designed to 

be stowed away over the stainless steel outer back frame 200 of the removable stacked media magazine 620 when 

the magazine 620 is installed and in use in the system 1. When closed the outer front access frame 205 and the 

outer back frame 205 provide a dust free tight seal, Fig. 2 depicts the removable outer front access frame 205 in the 

removed position and to the rear of the removable stacked media magazine 620 but not yet monnted as described. 

1n comparison, Fig. 5 depicts at least one of the removable stacked media magazines 620 in operational position 

disposed thereon the drawer slides 11 of one of the removable disk magazine drawer mechanisms 10, wherein the 

removable outer front access frame 205 of the removable stacked media magazine 620 is installed out of the way in 

its operational position within the system 1. 

The removable stacked media magazine 620 also further comprises a molded or machined inner portion 

separation mechanism 210 that comprises a plurality of miniature shelves 211 (best seen in Fig. 5) for positionally 

separating and holding individual media disks D in place within the removable stacked media magazine 620. Each 

miniature shelf 211 is so designed to positionally retain at least one individnal media disk D while the removable 

stacked media magazine 620 is positioned in its standard operational vertical use configuration with the removable 

outer front access frame 205 in place on the back side of the stainless steel outer back frame 200. 

Furthermore, as shown in a segmented view of the machined inner portion separation mechanism 210 of the 

removable stacked media magazine 620, Fig. 7 depicts a plurality of machined chamfered surfaces 212 designed to 

predetermined tolerances to accommodate and provide successful iosertion of a media disk D into each of the 

miniature shelves 211. The machined chamfered surfaces 212 are disposed thereabout an entry frontal edge region 

213 of each of the separation mechanisms' 210 miniature shelves 211 that are together comprised in each removable 

stacked media magazine 620. Such chamfered surfacing allows for proper guidance of a media disk D into the 

desired miniature shelf211 as is determined by the controller software of the system 1. 

After insertion of the media disk D ioto the removable stacked media magazine 620, and therefore io 

operational storage configuration, each media disk D is securely, separationally and positionally retained within the 

miniature shelf 211 located on the inner portion separation mechanism 210 by way of further assistance from at 

least two retention wings 230a, 230b, wherein each retention wing 230a, 230b comprises a vertical separation comb 

bar 220a, 220b, respectively, distally disposed in a longitudinal fashion along an outer edge of each retention wing 

230a, 230b. Each retention wing 230a, 230b in the present embodiment is constructed from an alnminum or 

stainless steel material. The vertical separation comb bars 220a, 220b are constructed from a Delrin® acetal resio 

material. However, one skilled in the art will recognize that any suitable materials may be utilized to construct the 

retention wings 230a, 230b and the vertical separation comb bars 220a, 220b without departing from the scope and 

spirit of the present invention. 

The two retention wings 230a, 230b and vertical separation comb bars 220a, 220b of the removable stacked 

media magazine 620, as shown in Figs. 2, 3 and 5, are designed to help secure and positionally retain media disks D 
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within the removable stacked media magazine 620 when access to the media disks D is not presently desired and 

the two retention wings 230a, 230b and vertical separation comb bars 220a, 220b are in the closed position. 

However, when the system 1 software, in operational association with the controller (described hereinbelow), 

determines that a particular media disk D located within a specific removable stacked media magazine 620 is to be 

removed, or a new disk is to be inserted, the two retention wings 230a, 230b and vertical separation comb bars 

220a, 220b are opened by way of a frontal pull pressure-type :interaction during the disk manipulator mechanism's 

20 approach toward the removable stacked media magazine 620 along an approach axis, as will be further described 

below. The frontal pressure-type opening is effectuated by specific interactive opening components located on an 

upper portion of each removable stacked media magazine 620 and on a portion of the disk manipulator mechanism 

20. The two retention wings 230a, 230b and vertical separation comb bars 220a, 220b are then gradually closed 

during the departure of the disk manipulator mechanism 20 away from the removable stacked media magazine 620. 

These specific opening and closing operations will now be further explained by reference to the interaction 

components utilized during such operations. 

The vertical separation comb bars 220a, 220b may be co:nstructed for ensuring retention and stability of the 

media disks D by way of a plurality of machined perforations or the like in the form of a comb configuration 

design, a saw-tooth design, scalloped, or a rounded edge type design (each not shown). 

Figs. 2 and 3 and l lB show the interactive opening components, among other components, of the removable 

stacked media magazine 620. Specifically shown are a pull knob 250 integrally formed as part of a sliding unit 

mechanism 261 and activated by a pivotal finger unit 101 (shown in Fig. l lB) of a gantry device 100 (shown in 

Figs. !OA, llA, llB), which when the sliding unit mechanism 2.61 is moved in relation to and in combination with 

alignment tabs 252a, 252b disposed on a stationary platfonn 240, and in the direction of arrow 249a along 

alignment tab channels 253a, 253b, causes the two retention wings 230a, 230b to pivot outwardly in an opening 

fashion due to the force exerted on hinging rods/bars 260a, 26(}b (by the sliding unit mechanism 261) which are 

attached to and extend in longitudiual length of each retention wing 230a, 230b, wherein the upper end of each 

hinging rod/bar 260a, 260b is bent over and inserted into respective top pivot channels 258a, 258b to effectuate 

simultaneous opening of each of the retention wings 230a, 231Jb as shown in Fig. 3 when pull knob is activated 

(shown by arrow 249 in Fig. 1 IB). Upon opening of the retention wings 230a, 230b, the vertical separation comb 

bars 220a, 220b retract from contact with the outer rim edge of the encompassing media disks D located and stored 

within respective removable stacked media magazine 620. 

When the disk manipulator mechanism 20 is backed away from the removable stacked media magazine 620 

by the gantry device 100 (shown in Figs. lOA, l lA, l!B and described below) due to coded software instructions 

from the controller, the force exerted on the pull knob 250 (see Fig. 1 !B for further detail) by the pivotal finger unit 

101 (shown in Fig. l !B) to cause the retention wings 230a, 230b to open is reduced and springs 257a, 257b cause 

the sliding unit mechanism 261 to slidably retract back (in the direction of arrow 249b) into a resting position. Such 

retraction, assisted by springs 257a and 257b, causes component interaction opposite as that described above in 

relation to the "opening" movement, which results in the vertical separation comb bars 220a, 220b to come back 

into media disk D engagement for effectuating media disk D separation. 

In further reference to Figs. 2 and 4, each removable stacked media magazine 620 comprises a flash memory 

device 625 or small removable USB hard drive, with USB connection 626, wherein the flash memory device 625 is 

removably disposed in communication with the removable stacked media magazine 620 and the microprocessor 
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(not shown). Fig. 4 shows a view of lhe flash memory 625 as it is removably installed on lhe removable stacked 

media magazine 620. The flash memory 625 is situated in a channel 627 created in the foundation 215 of the 

removable stacked media magazine 620. 

The flash memory 625 used in one embodiment is !hat of the kind commercially available having memory size 

ranging from about 128 Mb to 2.0 GB or more. The removable stacked media magazine 620 is read and analyzed 

by an integrated computer storage mechanism and associated software of lhe system 1 when the removable stacked 

media magazine 620 is initially loaded onto one of !he slidably removable disk magazine drawer mechanism's 10 of 

the system 1. The flash memory 625 or USJ3 coupled hardware is used to keep file contents of each media disk D 

within its accompanying removable stacked media magazine 620. For example, if the removable stacked media 

magazine 620 contained a number files such as, but not limited to, stored video/image/data files and/or DVD 

movies, the flash memory 625 would contain a list of user desired information such as, but not limited to, cameras, 

time and date, locations, transaction data, or other meta-data or movie titles. The memory 625 can also store the 

first frame of stored video on the media disk D, or data, chapter and/or segment of information located on the media 

disk D so that the user can instantaneously search for a segment of such video or data using a smart search engine. 

The present system 1 further provides for lhe ability to begin playback of a media disk D while a separate media 

disk D is being indexed in one of the media player/burner 65 drive for recording or later playback. 

The software provided by the system 1 o:f the present invention permits lhe microprocessor's operating system 

to view a high capacity media disk D or situations in the future when the removable stacked media magazine 620 

may contain 500, 1000, or more disks !herein. The system's software tracks lhe location and the contents of each 

media disk D stored within the system's 1 plLIIality of removable stacked media magazines 620. The individual 

flash memory 625 described above allows a single removable stacked media magazine 620 to be removed from the 

system 1 and the file contents of the single removable stacked media magazine 620 containing 100-125 disks to be 

removed with it. The contents of the flash memory 625 and the file structure of the removable stacked media 

magazine 620 is transferable to one or more of the plurality of hard drive storage units 70 in RAID array of the 

integrated system 1. 

The flash memory 625 stores information automatically and is accomplished when the removable stacked 

media magazines 620 are positionally plugged into the system 1 upon installation of the respective removable 

stacked media magazine 620. In addition, as a removable stacked media magazine 620 is accessed by the 

microprocessor of the system 1, each media disk D in that removable stacked media magazine's 620 file structure 

stored in the flash memory 625 will be known and recognized by the microprocessor of the system 1. More 

specifically, the system computer will recognize specific storage information and will inform the user which 

miniature shelf 211 the disk D is located in the inner portion separation mechanism 210. 

Similarly, video surveillance information from a specific date, camera, geographic location, file size or 

decimated single frame video images (i.e., "lhumbnails"), is also recorded on the flash memory 625_ It should be 

understood that the present invention can also be utilized to store and play video games, wherein the flash memory 

625 effectively operates in the same manner to provide the user rapid program access and pertinent information 

relating to the specific media disk D storing the game. 

An automated cycle connting inventory management application is provided that provides content verification 

against the storage file structure that was originally read off of the flash memory 625. Therefore, this provides for 

situations where a user loads a new removable stacked media magazine 620 with media disks D such that when the 
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removable stacked media magazine 620 is indexed the media disks D may be catalogued for content on an ongoing 

basis. This function operates independent of whether the system 1 is in use or not. Furthermore, the cataloging and 

maintenance function is provided as an automated feature of the software. Furthermore, metadata information 

about each video file is stored in a metadata catalog that can be searched to find specific stored video and/or data 

and image files of interest. 

Figs. 5 and 6 best show the positioning of the plurality of media player/recorders 65 utilized in one 

embodiment of the system 1. Each media player/recorder 65 comprises individual disk insertion/extraction ports 32 

that permit for insertion and extraction of media disks D. The insertion/extraction ports 32 comprise an internal 

slot-in mechanism (not shown) that pulls the media disk D, when inserted by the disk manipulator mechanism 20, 

into the internal slot-in mechanism of the media player/burner unit 65. Likewise, the insertion/extraction ports 32 

allow, upon ejection of the media disk D, extraction of the media disk D by way of the dis:k manipulator mechanism 

20. Each media player/recorder 65 is connected to and controlled by a microprocessor and a controller via SATA, 

Firewire, EIDE, SCSI, USB or similar standard interface cables. 

It can be seen with specific reference to Fig. 6, which depicts one of the plurality of disk magazine drawer 

mechanisms 10 (specifically shown is a right side disk magazine drawer mechanism 10), wherein a plurality of 

media player/burner units 65, MW labeled in Fig. 6 as 65a, 65b, 65c, and 65d for e:xplanatory purposes, are 

removably positioned thereon the disk magazine drawer mechanism 10. More specifically, each of the media 

player/burner units 65a, 65b, 65c, and 65d are operationally positioned in either a top-up C>J" top-down configuration 

beneath its respective removable stacked media magazine 620. For example, in Fig. 6 rnedia player/burner units 

65a and 65b are mounted in a top-up configuration such that the insertion/extraction port 32 allows for insertion of 

a media disk D to record/play from a first side of the media disk D. Alternatively, and in addition to player/burner 

units 65a and 65b, player/burner units 65c and 65d are monnted in a top-down con:figuration such that the 

insertion/extraction port 32 allows for insertion of a media disk D to record/play from a second side of the media 

disk D. Such a top-up, top-down configuration permits the system's 1 components and devices to play and/or 

record on either or both sides of a media disk D that is inserted into the media player/bum.er unit 65. However, as 

descnbed above, alternatively the player/burner units 65 may be positioned on one end or the housing body 5 in a 

stacked configuration. 

In reference now to FIGS. 8, 9, JOA, JOB, 11A and llB, the present invention provides for a software 

controlled gantry device 100 and disk manipulator mechanism 20 that are operatic>nally, functionally and 

communicably connected for effectuating in combination indexing position translation, retrieval, grasping, 

placing/removing and translational transport of optical disks D from the individual disk insertion/extraction ports 32 

of the media player/recorder units 65 and/or one of the removable stacked media magazine 620 in a plurality of axes 

for effectuating. The gantry device 100 and disk manipulator mechanism 20 components are constructed from a 

bigh grade plastic and/or aluminum for providing effective interface with the media disks n _ 

The disk manipulator mechanism 20 according to one embodiment of the present invention interfaces with a 

media disk D located in a removable stacked media magazine 620 or media playe:r/recorder unit 65 and 

cooperatively interacts therewith the media disk D to retrieve/insert the media disk D from/into, respectively, the 

slot in or drawer of the media player/recorder unit 65 one of the removable stacked media magazines 620 or one of 

the media/recorder units 65. It will be nnderstood that other magazine and player/recorder configurations are 

contemplated for use with the present invention such as, but not limited to, a toroidal shaJled disk media storage 
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carousel (not shown) or accordion styled carousel (not shown). Such alternative shaped storage carousel 

configurations can be utilized and removably mounted on a carousel transport platform (n<>t shown). 

The system 1 of the present invention comprises a plurality of various sensors (n<>t shown) located on or in 

association therewith the disk manipulator mechanism 20, the media player/burner unit: 65 and/or the individual 

disk insertion/extraction ports 32 to permit the system 1 to intelligently recognize if a disk is present and in a 

position relative to each 20, 65, and/or 32. Additional sensors may be provided within tl:ie system 1 and are driven 

by control software provided by the present invention. 

In one embodiment of the present invention, proximity sensors (not shown) are utilized with the disk 

manipulator mechanism 20 to determine and address positional and translational locations in reference to 

preprogrammed controller coordinates of specific media disk D and removable stack:ed media magazine 620 

locations. However, one skilled in the art will recognize that other types of sensors -used independently or in 

combination with the proximity sensors will also permit media disk D and removable stacked media magazine 620 

location without departing from the scope of the present invention. 

Another type of sensor that can be utilized by the present invention is of the type known as a photointerrupter, 

which in general is a sensor that incorporates an infrared LED and a photosensor within the same packaged unit. 

Such photointerrupters detect objects when the object interrupts a light beam emitted by an LED within the sensor. 

Infrared sensors work by sending out a beam of IR light, and then computing the distan.ce to any nearby objects 

employing the characteristics of the returned signal. An example of the sensor used with one embodiment of the 

present invention is a Sharp GP2A200LCS light modulation, reflective type photointerrupter sensor that interfaces 

directly to the Gali! controller and provides au input/output signal as to whether or not a media disk D is present. 

In continued reference to Figs. 8, 9, JOA, !OB, llA and l IB, as previously mentioned, the system's 1 gantry 

device 100 and disk manipulator mechanism 20 are functionally operated via at least a pltuality of preprogrammed 

software commands. Such software commands comprise a plurality of specific shelf 211 and removable stacked 

media magazine 620 address locations for providing translational movement and address commands that instruct 

the gantry device 100 and/or the disk manipulator mechanism 20, separately or in combina1:ion, and their associated 

components comprising a plurality of servos 240, 245, 250 (others not shown), a plurality of drive belts positioned 

in drive belt grooves (two primary drive belts 1004a, two secondary drive belts 1004b and two tertiary drive belts 

1004c) located on both sides of the disk manipulator mechanism's 20 two-armed arcua.te foundation 1016 and 

articulable driven wheels lOOSa, 1005b, into proper positioning dependent upon the desired function such as 

insertion and/or retrieval. 

Each instructional command and resultant device and component movement is deperulant upon on where the 

disk D is desired to be placed or retrieved. The design disclosed by the present invention permits a media disk D to 

be removed from the removable stacked media magazine 620 without a pushing force being exerted from an 

opposite side. Such au advantage allows for less space to be required for operation of the many components and 

reduces the overall complexity of design. 

The disk manipulator mechanism 20 of the present invention comprises a plurality of Jrigh traction articulable 

driven wheels 1005a, 1005b that are driven by servos 240, 245, 250 and/or stepper moto:rs 251. The articulable 

driven wheels 1005a, 1005b are manufactured so as to have a top guiding chamfer and a high traction grooved 

gripping surface 1006, achieved by coefficient of friction combined with pressure. The wh.eels 1005a, 1005b may 

be made from a variety and combinations, as desired, of angular geometry metal, aluminum,. rubber, grit blasting, or 
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ceramic coatings. The articulable driven wheels 1005a also comprise a bottom guiding chamfer 996. As can be 

further seen in Fig. 9, driven wheels 1005b comprise a top guiding chamfer 997 and a lower reverse chamfer 998 

which in combination capture and drive media disks D into the high traction grooved gripping surface 1006 1ocated 

on driven wheels 1005b. A tapered throat of about 4 degrees is machined into driven wheels 1005b to captLlre the 

edge of the media disk D to provide for high contact pressure for adequate traction on the media disk D. 

As best depicted in Figs. 8 and 9, the driven wheels 1005a, 1005b are mounted on a two-armed arcuate 

fonndation 1016, wherein the two-armed arcuate foundation 1016 articulates about a jawed articulable axis l 4l15 to 

allow for expansion of the two-armed arcuate foundation 1016 so as to effectuate proper and adequate travel by the 

driven wheels 1005a, 1005b around the outer edge diameter of a media disk D, thereby permittiug a jawed-type 

opeu and close movement. Connector pulleys 1003, made from Delrin ® or other suitable materials, are posi "tioned 

in each arm of the two-armed arcuate foundations 1016 to permit primary drive belts 1004a (or other mech_anical 

drive means), driven by servo 240, which is operatively connected to a worm gear (not shown) that in tum drives a 

plurality of gears (each not shown) to simultaneously rotate, via the connector pulleys 1003, secondary drive belts 

1004b and tertiary drive belts 1004c, which in turn cause driven wheels 1005a, 1005b to rotate either clockwise or 

counterclockwise (e.g., dependent upon which side of the two-armed arcuate foundation 1016 and whether a :cnedia 

disk D is being retrieved or inserted into a magazine 620 or media player/recorder uuit 65). Specifically, the 

plurality of components operate to cause each side of the two-armed arcuate foundation's wheels, gears, belts aod 

pulleys to operate in an opposite direction (i.e., clockwise or counterclockwise) depending upon the desired 

operation (i.e., media disk D extraction or insertion). 

The disk manipulator mechanism 20 is transported up and down in a vertical "Z" axis via a vertical ball screw 

261, as best seen in Fig. l !A, wherein the vertical ball screw 261 is functionally and operationally connected to 

both the gantry device 100 and the disk manipulator mechanism 20. The vertical ball screw 261 is rotati<>nally 

activated by a servo 250, stepper motor 251 and gear combination, which in combination are controlled by a 

plurality of software communication commands from the controller software resident in the Gali! controlle1; or 

similar controller. The disk manipulator mechanism 20 can be rotated 180 degrees in either direction by the vertical 

ball screw 261 and servo 250 combination without the elevational (i.e., up or down) position of the disk manipu.lator 

mechanism 20 being changed. 

In reference specifically to Fig. 9, when the software or user, wherein the user selects via the optical ll<>Use 

50; the IR keyboard 45 andfor an exteriorally installed LCD touch screen device 35, selects a desired media disk D 

for retrieval from the removable stacked disk magazine 620, the combination gantry device 100 and the disk 

manipulator mechanism 20 moves into a substantially adjacent position with the media disk D to permit a plurality 

of high traction grooved gripping surfaces 1006 of the plurality of the driven wheels 1005a, 1005b to come into 

frictional gripping contact with the desired predetermined media disk D. 

As can been seen in Fig !OB, when the driven wheels 1005a, lOOSb come into contact with the edges oEthe 

outer edge diameter of the desired media disk D, the jawed articulable axis 1015 permits an opening expansio:n of 

the arcuate foundation 1016, thereby allowing the driven wheels 1005a, 1005b to continue travel nntil each driven 

wheels 1005a, 1005b is in an approximate relative opposing interim position along the outer edge diameter of" the 

media disk D. During this portion, driven wheel devices 1005a will rotate counterclockwise and driven wheel 

devices 1005b will rotate clockwise. The driven wheel devices 1005a, 1005b will each continue such rotation until 

they are past a centerpoint of the opposing interim position and are in a transport position as is generally depicted 
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by the media disk D position within the disk manipulator mechanism 20 shown in Fig. lOB. It is at this point that 

the driven wheel devices 1005a, 1005b rotation is stopped by system software and the disk D is transported for 

placement into an individual disk insertion/extraction port 32 of one of the media player/bnrner unit 65 or into a 

different removable stacked disk magazine 620 installed on one of the drawers 10 in the main body 5. 

The above process is reversed when the software and/or user has finished the desired task (playing and/or 

recording) with the media disk D. More specifically, the disk manipulator mechanism 20 removes the disk D from 

an individual disk insertion/extraction port 32 of one of the media player/burner unit 65 or from a removable 

stacked disk magazine 620 installed on one of the drawers 10 in the main body 5. Driven wheel devices 1005a will 

be instructed by the system software to rotate clockwise and driven wheel device 1005b will be instructed to rotate 

counterclockwise to hold the disk D in a position similar to the opposing interim position, described above, to 

facilitate retrieval of the media disk D. Upon possession of the media disk D by the disk manipulator mechanism 

20, the gantry device 100 driven by controlling software and associated components then translationally transports 

the disk manipulator mechanism 20 left, right, up and/or down into a desired addressed and indexed position 

relative to the media disk's D previous position in the removable stacked disk magazine 620 or to an alternate 

vacant shelf 211 slot in the removable stacked disk magazine 620. 

As mentioned above, the present invention also allows the nser to insert individual media disks D into the at 

least one front facing exteriorally installed media player/recorder 66 (as shown in Fig. 1) for manually inserting and 

extracting individual media disks D for playing, copying and or recording purposes separate and apart from the 

players/recorders 65. Upon completion of the desired process (recording and/or playback) the user and/or software, 

via system interfaces, commands the system 1 to cause the media player/recorder unit 66 to eject the disk D to allow 

removal by the user. The front facing exteriorally installed media player/recorder 66 can be front facing or side 

facing. 

As previously mentioned, the present invention utilizes a dedicated servo control system manufactured by 

Galil, or other comparable similar device, and its dedicated programming language to code objects within the 

system 1 for operation. The code utilized is for reading a plurality of sensors (each not shown) and for driving the 

plurality of servos 240, 245, 250 (others not shown), that interoperate and intercommunicate with the gantry device 

100 and the disk manipulator mechanism 20. 

More specifically, and by way of example, the plurality of sensors are sensors that are utilized to read 

properties of the sensor to inform the system 1 that a media disk D is in a media player/recorder unit 65 or to inform 

the system 1 of the location of the media disk D on the disk manipulator mechanism 20. By further example, the 

plurality of sensors allow the system to detect if there is a disk D in a particular indexed position within the 

removable stacked media magazine 620 prior to retrieving the media disk D or inserting another media disk D. The 

code allows qnery of the sensor to determine whether or not a particular sensor is detecting something at its 

position. 

Similarly, the code in the main system processor communicates with the dedicated Galil, or the like, servo 

controller to determine its relative position in a particular axis and to specify the speed and amount and degree of 

servo rotation needed to carry out a specific task The servos control at least, but not limited to, the gantry device 

100, the disk manipulator mechanism 20, the ball screw 261 and the driven wheels 1005a, 1005b. 

The plurality of servos 240, 245, 250 (others not sh.own) in communication with the gantry device 100 and the 

disk manipnlator mechanism 20 utilize servo mechanical position information programmed into servo controller 
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software to determine, instruct and address proper disk D pick-u.:P and drop-off positions. For example, a disk drop­

off position address may be for a specific individual disk insertion/extraction port 32 of a specific player/burner unit 

65 and a pick-up position may be from one of the miniature sllelves 211 located on the inner portion separation 

mechanism 210 of one of the removable stacked media magazines 620. 

The disk manipulator mechanism 20 of the present invention provides ideal functionality to solve applications 

which require fast, repeatable and articulate point to point me>vements to remove items such as media disks D. 

Because of its unique "X, Y,Z and 0" axis translation motions, the combination of the gantry device 100 and the disk 

manipulator mechanism 20 are ideal for use with the present invention in that constant acceleration through motions 

for dispensing the media disk D into a desired position is desired. 

Now referring to Fig. 12 wherein a system 1 componen't schematic overview of the present invention is 

depicted. Fig. 12 illustrates the plurality of various components and devices that make up one embodiment of the 

present invention. For descdptive clarity purposes, the components and devices shown in Fig. 12 may possess 

specific reference nmnerals unlike those utilized throughout the previons detailed description. The specific quantity 

of any component or device shown in Fig. 12 is not meant to limi-t the scope of the present invention. The inventors 

of the present invention contemplate any combination and number of such components and devices. 

AB shown in Fig. 12, provided is a computer system 2 con:lprising an operating system 905 and at least one 

CD/DVD RW ddve 907 each connected via separate single cables 908, 909, thereby creating a point-to-point 

connection; system control firmware 906; a motherboard 900 such as, but not limited to, an MSI K8N NE04 

PLATINUM; a chipset 901 such as, bnt not limited to, an NVIDIA nForce 4; a CPU 902 such as, but not limited to, 

an AMD ATALON 64 x2 3800+; a memory type 903 such as, but not limited to, a KINGSTON 

KVR40064C3AK2; and a memory size 904 of at least 1024 Mb, preferably 2GB. The computer system 2 is 

supplied at least 650 watts of power via connection to a power s-upply 910 such as a Silverstone ENS-0565. The 

computer system 2 further comprises a plurality of inputs for acce>:nnnodating a plurality of components such as, but 

not limited to the following list of components: a plurality of D\ID/CD players/burners 720, 725, 805, 825 each 

connected to the computer system 2 via at least two IDE interfaces 700, 705. 

Further shown and provided are a plurality of removable stacked media magazines 620 (disk storage 1-8) each 

having at least one flash memory device 625 ultimately connected to the computer system 2 by way ofUSB cabling 

500 that is connected to integrally disposed USB interfaces 627 :found on each removable stacked disk magazine 

620 position on each drawer 10 which in turn plug into each flasll memory device 625 when the magazine 620 is 

installed on the drawer 10. The system 1 allows multiple media disks D to be digitally burned in succession 

automatically and watermarked so that the video image on the disk: D can then be admissible in court. This process 

is achieved by burning the image directly onto the disk D using computer interfaces, capturing the image, and then 

transferring it directly to permanent media disk D storage within tlie system 1. The present invention allows storage 

of data from about one month to over a year on a full quantity of media disks D store inside the system 1 as 

described above. The disk D quantity can range from about 400 to 1,000 (or more) disks, which is further 

dependent npon the number of removable stacked media magazines 620 stored inside the system 1. 

In further reference to Fig. 12, a plurality of hard drive storage units 70 are arranged in a RAID array are 

connected to a PCI slot 502 on the computer system 2 via at least one PCI RAID card 501 for effectively providing 

up to several terabytes of buffer storage. 
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In addition, a plurality of surveillance cameras 765 are provided and conoected to the computer system 2 of 

the present invention via camera interface cards 920 and a plurality of capture cards 766. Such cameras 765 can 

provide at least 640x480 resolution at 30 frames per second (fps) twenty four (24) hours per day, seven (7) days per 

week. The system 1 provides software for controlling the camera interface cards 920 to identify connected 

surveillance cameras 765 and other devices, such as cash registers 905, doors, movement sensors, to allow recorded 

media storage to be digitally compressed by system hardware. Software is utilized to control the capture of images 

off of each camera 765 based upon predetermined specified alarms, motion, or scheduled surveillance activities. 

The captured data is then digitally compressed (e.g., by a factor of 5 to 10 times or more) by system hardware and 

transferred over a network 760 to the system 1 for storage. The present invention provides the capability for 16 to 

64 (or more) cameras to have digital signal processing (DSP) video compression applied thereto. 

Further provided and shown in block 942 is a plurality of available axes (X,Y,Z and 0) made available by the 

combination of the gantry device 100 and the disk manipulator mechanism 20 of the present invention. In addition, 

it is shown in block 943 that those items listed in block 942 are impacted and associated by a variety of sensors. In 

addition, the gantry device 100 and the disk manipulator mechanism 20 are each in communication and are 

controlled via a servo controller 944 having resident control program software 945 programmably installed. 

With reference now to Figure 13 a system block diagram according to the present invention will be described. 

The software approach of the present invention provides a component architecture that defines and provides 

components to monitor data, archive data, catalog media disk/metadata, bum DVDs, and manage the overall 

system's capabilities. The framework controls component startup, configuration, execution and management. 

V arions components can be extended to add new behavior, modify existing behavior or replace existing behavior. 

More specifically, components implement pre-defined interfaces to extend, modify or replace these behaviors. The 

system provides for data monitor, archive and metadata catalog components that are customizable for each type of 

application data being processed such as, but not limited to, different file/directory structures or database 

definitions, hardware data capture and different metadata query requirements. In addition, the present invention's 

software provides for a Windows® installable file system component for intercepting operating system and 

application directory and file open, read and close calls. It will be understood by one skilled in the art that other 

standard operating systems such as, but not limited to, UNIX, LINUX, or other similar operating systems may be 

used without departing from the scope and spirit of the present convention. 

The software architecture of the present invention permits deployment in at least two ways such as, but not 

limited thereto, monolithic and client/server. The monolithic deployment comprises at least one program 

containing all components running on a single system that uses direct Java® (or other software) calls between 

components. The client side of the client/server deployment comprises at least a data monitor and a client archive 

component. The server side of the client/server deployment comprises at least a disc/metadata catalog, burn, 

storage management and server archive components. Overall the communication is between archive components 

via Java® sockets. As mentioned above, the system proyides a graphical user interface (GUI) that is also controlled 

by the invention's software, wherein the GUI is utilized to configure, monitor and manage components in addition 

to the overall system itself. In addition, customized components supply configuration and monitoring Gill displays. 

The software framework of the present invention provides comprehensive component control, configuration 

and monitoring functions. For example, the Gill provides for configuration of the storage unit, for monitoring,· 

archiving, cataloging, and burning parameters, communication parameters in a networked version, player/recorder 
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configurations and implementation classes for all system components. The system offers function via system 

controlled components and software to any application that creates data as its output such as, but not limited to, 

video surveillance, imaging (e.g., medical and dental) and application data archiving. 

kl can be seen in Fig. 13, the system block diagram 1300 shows the software relationship as pertaining to 

various system components. Specifically shown is the connection of a plurality of disk magazine drawers 1302 

comprising a plurality of disk magazines 1305 wherein each magazine 1305 comprises a plurality of media disks 

wherein each of these components allow data transfer to/from a library software 1320 via a USB hub connection 

1315 via drawer USB connectors 1310. The data flow from each magazine's 1305 contents is controlled and 

provided configuration functionality through the library software 1320 stored onboard the system's computer. The 

library software 1320 comprises, but is not limited to data transfer software 1325 and control software 1330. The 

control software 1330 provides specific operational functionality to the disk manipulator mechanism (listed in the 

Figure as DVD Picker Loader 1355}. The library software 1320 provides specific operational functionality to at 

. least a user display 1340 via a user interface 1335, a plurality of player/recorders (e.g., burners 1350) and at least 

one, but not limited to, hard disk storage device 1360. 

In reference now to Fig. 14 a diagram is shown that depicts system component/software interfacing and 

relationship according to the present invention. Fig. 14 depicts the present invention as comprising an 

application/user layer 1505, a communications layer 1510 and an infrastructure and control layer 1515. 

Specifically, Fig. 14 shows an application/user layer (e.g., a software application of the present invention) wherein a 

specific application 1520 that is utilized provides for writing/recording/burning files to a hard drive 1525 ·and/or 

other suitable storage devices while resident system software monitors the files being archived/saved. 

The communications layer 1510 comprises programmed monitor and control software 1530 for facilitating 

monitor and control functionalities of and to a servo controller 1535 (e.g., a Galil controller) in the infrastructure 

and control layer 1515 for interaction with a servo controlled device and a plurality of media magazines and disk 

player/recorders comprising a phrrality of media disks that serve as the system's primary storage mechanism as 

described above. 

Also a part of the infrastructure and control layer is a datamart 1540 for facilitating the storage of processing 

and hlstorical data and statuses and is in communication with an information file service (IFS) 1545 and an 

application programming interface (AP!) 1550 for end user interfaces. The IFS provides for a standard Windows 

open dialog interface. The datamart 1540 comprises Java Database Connectivity (JDBC) technology which is an 

API that provides access to a wide range of databases and access to tabular data sources, such as spreadsheets or flat 

files. In addition, the datamart 1540 provides Open Database Connectivity (ODBC). The goal of ODBC is to make 

it possible to access any data from any application, regardless of which database management system (DBMS) is 

handling the data. 

Furthermore, the datamart 1540 is also in communication with a JBoss (J2EE Server) 1560 for providing 

network and intranet interfacing. The JBoss 1560 design of the present invention provides for a web search 

interface 1565 and a configuration and status interface 1570. Also provided in the datamart 1540 are the business 

rules which set conventions for entering data into the databases that are specific to the system's methods of 

conducting desired operations. 

In reference now to Fig. 15 software component extensions 1400 of the present invention1s storage unit are 

depicted. Specifically, a data monitor component 1405 is provided for efficiently and actively monitoring data in 
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specified location and in specific formats such as, but uot limited to, files/database and video/image/data. 111e data 

monitor 1405 has separate threads (e.g., a thread monitoring directory for group oue such as camera 1; and a thread 

monitoring directory for group two such as camera 2 and camera 3) . 

The data monitor component 1405 determines when an adequate amount of data exists in a temporary storage 

to permit archiving functions to a DVD or CD (i.e., is there enough data to fill au entire DVD, a single DVD side or 

just a DVD layer). The data monitor 1405 further creates collections of items that require archival and also 

determines when data meets specific criteria fur being marked "not-online" (i.e., data has been removed or cleared 

from a hard drive unit). 

The invention's file service component 1410 for an application file open procedure intercepts all application 

directory/file open requests. The file service component 1410 also checks a disc catalog component 1420 

(described below) to see if files are online. If a file was online, application file open is completed and the opened 

file is returned to the application. However, ifthe file was not online, the file service component 1410 requests an 

archive component 1415 (described below) to bring the file back online. If the file is oflline, the archive component 

1415 uses the disc catalog component 1420 to locate the disc where the desired file is located. 

Also provided, and shown in Fig. 15, by the present invention is au archive component 1415 that uses a disc 

catalog component 1420 to locate blank DVDs or CDs, for example, within the system's library. The archive 

component 1415 copies data from the client if running as client/server but directly accesses data if running as a 

single system as described above. The archive component 1415 also functions to flag and initiate the 

recording/archiving (i.e., burn) of collected data and catalogs the burned data information to a disc catalog 1421 via 

the disc catalog component 1420. Each thread submits an archive request to archive its collection of files. Flagged 

files are created to indicate files that have been archived. The archive component 1415 further catalogs metadata 

information to a metadata catalog 1426 via a metadata catalog component 1425. 

The archive component 1415 shown in Fig. 15 runs on the server side in network deployed environments. A 

client side archive component operates as a thin proxy for communicating with a server archive component. In 

addition, the archive component 1415 processes requests from the file service 1410 to bring "not-online" files back 

online (e.g., copy from DVD back to a hard drive, load a DVD and read directly from a drive, and request operator 

remount of offline storage magazines. 

Fig. 15 further discloses the disc catalog component 1420 of the present invention. The disc catalog 

component 1420 provides mechanisms for storing and retrieving disc information from persistent storage and also 

manages metadata about the storage magazine and the files on each disc within each magazine. The disc catalog 

component 1420 is separate from an application metadata component 1425 (described below) to prevent effects to 

the basic system operation. 

The metadata catalog component 1425 provides mechanisms for storing and retrieving metadata from 

persistent storage. The metadata catalog component 1425 queries various mechanisms on an as needed basis to 

satisfy a specific application's needs. The metadata catalog component 1425 further manages all metadata 

associated with application data to provide mechanisms for storing and retrieving application defined metadata. 

Specific applications function independently to determine the definition of and interpretation of metadata. The 

metadata catalog component 1425 stores metadata about video files into an application database table to permit 

quick retrieval of the location of "tagged" events. In addition, the metadata catalog component 1425 provides query 

mechanisms and requests to enable location of metadata instances and video files that meet search criteria. 
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Fig. 15 further depicts a storage controller component 1430. The storage controller component 1430 controls 

access to and operation of the storage mechanism of the system. The storage controller component's 1430 

operations are performed in their entirety (e.g., move disc from a magazine to a burner, move disc from a bnrner to 

a magazine). In addition, all requests received by the storage controller component 1430 are queued and process as 

they arrive but the mechanism can also implement a priority scheme if needed. 

In further reference to Fig. 15, the software of the present invention further provides for a player/recorder 

(''bnrner'? component 1435. The bnrner component 1435 control£ the access to player/recorders and provides the 

capability to configure a plurality of simultaneous burns. This capability allows for the reservation of at least one 

player/recorder to act as a data retrieval device for the operation. The software allows for confignration of 

player/recorders as a read-only or read-write only confignration 1vith specific read/write priorities. The bnrner 

component 1435 allocates record function across all read-write devices to distnbute usage. In addition, the bnrner 

component 1435 comprises a confignre priority reservation scheme that ensures that drives are available for reading 

offline files. The bnrner component 1435 provides commands to the storage mechanism to move discs between 

storage magazines and player/recorders. 

A system adapted to cause operation of at least one computer in an automated high density data optical storage 

and delivery system, the automated high density optical storage and delivery system comprising: a housing; at least 

one computer within the housing; a plurality of devices disposed with the housing, wherein the devices comprise an 

array of terabyte capacity hard drives, at least one multi-axis gantry translational mechanism, at least one multi-axis 

media disk manipulator mechanism and at least two media disk recep-tacle units; and a monitor and controlling 

software and a device interfacing software portion operating in the at least one computer; and/or wherein the gantry 

mechanism and the disk manipulator mechanism are in communication with each other and at least one software, 

such that the combination of the gantry mechanism and the disk manipulator mechanism are functionally and 

selectively operative to retrieve and/or deliver a disk from/to a media disk receptacle device and/or wherein the disk 

manipulator mechanism comprises a plurality of high traction articulable driven wheels, wherein the high traction is 

achieved by coefficient of friction combined with pressure, the wheel being driven by servos and/or stepper motors; 

and/or wherein the plurality high traction articulable driven wheel£ intercooperate by way of a plurality of belt, 

pulley and gear combinations; and/or wherein the plurality of high traction articulable driven wheels comprise a top 

gniding chamfer and high traction grooved gripping surfaces; and/or wherein at least two high traction articulable 

driven wheels comprise a top guiding chamfer and a lower reverse chamfer, and further comprising a tapered throat 

of about 4 degrees; and/or wherein the plurality of high traction articulable driven wheels are mounted on an 

articulable two-armed arcuate foundation for effectuating proper and adequate travel of the wheels around the 

perimeter edge of a media disk during disk removal and insertion. 

A system adapted to cause operation of at least one computer in an automated high density data optical storage 

and delivery system, the automated high density optical storage and delivery system comprising a housing; at least 

one computer within the housing; a plurality of devices disposed with the housing, wherein the devices comprise an 

array of terabyte capacity hard drives, at least one multi-axis gantry translational mechanism, at least one multi-axis 

media disk manipulator mechanism and at least two media disk receptacle units; and a monitor and controlling 

software and a device interfacing software portion operating in the at least one computer; and/or wherein the 

monitor and controlling software is operative to provide system monitoring and control of the plurality of devices 

and other system components and further provides for archival storage commands and control of data associated 
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'With operation of the automated high density optical storage and delivery system, the monitor and controlling 

software comprising: a plurality of computer executable instructions, which instructions when executed by the at 

least one computer are operative to cause a system application software portion to operate in the at least one 

computer; wherein the system application software portion is operative to communicate with the monitor and 

controlling software and the device interfacing software portion; and wherein the system application software 

portion is operative to cause the automated high density optical storage and delivery system to record and/or play 

media responsive to processing of user and/or system instructions; and/or wherein the monitor and controlling 

software further provides for and functions as a data monitor for continually observing system data record and 

playback functions and further includes controllability functions to control read/write operations to achieve media 

disk cataloging and meta-data labeling; and/or wherein a library controller utilizes the monitor and controlling 

software to manage and coordinate the operation of the disk manipulat<>r mechanism, the gantry mechanism and at 

least one media disk receptacle unit. 

A system adapted to cause operation of at least one computer in an automated high density data optical storage 

and delivery system, the automated high density optical storage and delivery system comprising: a housing; at least 

one computer within the housing; a plurality of devices disposed with the housing, wherein the devices comprise an 

axray of terabyte capacity hard drives, at least one multi-axis gantry translational mechanism, at least one multi-axis 

n::iedia disk manipulator mechanism and at least two media disk receptacle units; and a monitor and controlling 

software and a device interfacing software portion operating in the at least one computer; and/or 'vherein sources of 

the types data can be from cable, digital cable, digital satellite, over-the-air TV and radio, and surveillance cameras. 

A system adapted to cause operation of at least one computer in an automated high density data optical storage 

and delivery system, the automated high density optical storage and delivery system comprising: a housing; at least 

one computer within the housing; a plurality of devices disposed with the housing, wherein the devices comprise an 

array ofterabyte capacity hard drives, at least one multi-axis gantry translational mechanism, at least one multi-axis 

111edia disk manipulator mechanism and at least two media disk receptacle units; and a monitor and controlling 

software and a device interfacing software portion operating in the at least one computer and/or wherein the multi­

ax:is gantry translational mechanism and the at least one multi-axis media disk manipulator mechanism is 

operationally and functionally controlled by a servo controller; and/or wherein the servo controller is an ACS 

ServoII or Gali! servo controller; and/or wherein the computer is network and Internet capable by way of Ethernet 

and WiFi connection and USB, Fire Wire and IR transmitter ports, wherein a microprocessor of the computer has a 

minimum speed of at least 3.0 gigahertz and cooperates and functions with a plurality Windows, Linux and Unix 

operating systems; and/or wherein the computer comprises video card; and/or wherein the housing is generally 

sq_uare or rectangular; and/or wherein the housing has general dimensions of 22 inches "~de by 30 to 90 inches high 

by 36 inches deep; and/or wherein the housing is leveled to a supporting surface by way of at least 4 adjnstable 

balancing legs and/or wheels; and/or wherein the plurality of devices further comprise at least one s!idably 

removable media disk drawer mechanism, wherein the drawer mechanism provides slidable attachment to at least 

on.e media disk receptacle unit; and/or wherein at least one of the at least two media disk receptacle units is hot 

swappable; and/or wherein the media disk receptacle units are removable stacked media disk magazines and/or 

wherein the system comprises 8 removable stacked media disk magazines each accommodating at least 100-125 or 

more recorded/non-recorded DVD and/or CD-ROM disks having a combined total storage capacity of about 4.7 

terabytes to about 20 terabytes, wherein each disk is vertically stacked in the magazine in a horizontal configuration 
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by way of an inner portion separation mechanism disposed on a portion of the magazine; and/or wherein the inner 

portion separation mechanism comprises a plurality of individual shelves, wherein each shelf comprises a n:lachined 

chamfered surface portion to pennit successful insertion of a media disk into a shelf by way of the multi-ax.:is media 

disk manipulator mechanism; and/or wherein each removable stacked media magazine comprises a combination 

disk retention device and disk separation device for providing disk retention and positional integrity when the 

magazine is not being accessed by the multi-axis media disk manipulator mechanism or when the mag;azine is 

removed from the system; and/or wherein the combination disk retention device and disk separation d.evice is 

activated to open and close by interaction with a portion of the multi-axis gantry translational mechanism.; and/or 

wherein the removable stacked media magazine is made from an injection molded plastic or a stainless steel or 

combination thereof; and/or wherein at least one of the at least two media disk receptacle units is a fron"t facing 

exteriorally installed disk receptacle unit; and/or wherein the plurality of hard drives are configured in a RArn array 

for multi-terabyte capacity buffer storage; and/or wherein each hard drive of the system provides for 250 gi_gabytes 

to 2 terabytes or greater of hard drive storage capacity; and/or wherein the hard drive is a Western Digital SATA 

with 16Mb Cache and l50Mbps Corsair memory having a TWINX SMS3200 Dual Channel 1024Mb DDR400Mhz 

(2 x 512) (TW1NX1024-3200LLPT); and/or wherein the plurality of devices further comprises a RAM havin_g about 

512 megabytes up to about 2 gigabytes of memory; and/or wherein the plurality of devices further comprise an 

LCD touch screen video module having an interface menu screen, together providing operator interface to system 

:functionally, operation, selection and viewing of various operational controls and programming features; and/or 

wherein the LCD touch screen video module pennits pointing and selecting of menu operations by way of a :mouse, 

finger or other interactive type device; and/or wherein the at least one media disk receptacle unit has either a_ slot in 

device or a drawer for insertion and removal of a disk into/from the receptacle unit; and/or wherein the meelia disk 

receptacle unit provides for recording and playback of 4 to 9.4 gigabytes on a red laser DVD media disk; and/or 

wherein the system accommodates simultaneous disk playback and separate disk indexing in media disk receptacle 

units for later recording or playback; and/or wherein the slidably removable media disk drawer mechanism provides 

for communication connections to the computer via USB connection; and/or wherein the media disk receptacle unit 

comprises an onboard flash memory device having a USB connection, thereby pennitting communication w-:ith the 

computer; and/or wherein the flash memory device has a memory ranging from about 128 Mb to 2.0 Gb or more; 

and/or wherein the flash memory device retains contents of the media disk receptacle units associated media disks; 

and/or wherein the system further comprises a standard computer monitor, a keyboard and at least one :m.ouse 

device; and/or wherein the gantry translational mechanism is operational in at least 2 axes; and/or wherein tl:i.e disk 

manipulator mechanism is operational in at least 3 axes and comprises at least one sensor for disk presence 

recognition, wherein the sensor is controlled by the controlling software; and/or wherein the sensors are 

photointerrupter sensors; and/or wherein the gantry translational mechanism and the disk manipulator mech.anism 

form a functional unit for effectuating media disk manipulation, insertion, extraction and transport within the 

system. 

Au automated high density optical storage and delivery apparatus comprising: a computer operative :in the 

automated high density optical storage and delivery apparatus; a plurality of storage and delivery function devices, 

wherein the storage and delivery function devices are in operative connection with the computer, wherein at: least 

one of the storage and delivery function devices includes a plurality of removable stacked media magazines for 

housing a plurality of media disks, a disk manipulator mechanism and a gantry translational device; a storag;e and 
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delivery application software portion operative in the computer; and a disk media manipulation software operative 

in the computer, wherein the storage and delivery application software portion is operatively responsive to the disk 

media manipulation software to cause the translational function device and disk manipulator function device to 

operate through communication with the device interfacing software portion; and/or wherein the storage and 

delivery application software portion includes a plurality of components which are each associated with at least one 

storage and delivery function device, wherein at least one of the components of the storage and delivery application 

software portion is associated with the removable stacked media magazines and at least one of the components of 

the storage and delivery application software portion is associated with the disk manipulator and the gantry 

translational device; and/or wherein the gantry translational function device and disk manipulator function device 

interfacing software portion is operative in the computer; and/or wherein the translation and disk manipulator 

function interfacing software portion is operative to control operation of the translational and disk manipulator 

function devices; and/or wherein the translation and disk manipulator function device interfacing software 

communicates with a plurality of device interfaces, wherein at least one device interface is associated with at least 

one of the translation and disk manipulator function devices, wherein each device interface is operative to control 

the operation of at least one of the translation and disk manipulator function devices, wherein at least one of the 

device interfuces is associated with the plurality of removable stacked media magazines and is operative to control 

operation of the plurality of removable stacked media magazines; and/or wherein the at least one of the components 

of the storage and delivery application software portion which is associated with the automated bigh density optical 

storage and delivery apparatu.s is operative to cause the at least one of the device interfaces associated with the 

automated high density optical storage and delivery apparatus to operate the automated high density optical storage 

and delivery apparatus to retrieve, insert, record and play media through communication with at least the device 

interfacing software portion and the storage and delivery application software. 

A method for automated high density optical storage and delivery within a high density optical storage and 

delivery system, the method comprising: sending, with at least one component of a device application software 

portion of an automated high density optical storage and delivery system, at least one first communication to a 

device interfacing software portion, wherein the at least one first communication corresponds to an operation 

command of at least one gantry translational function device and/or disk manipulator function device of the 

automated high density optical storage and delivery; sending, with the device interface component of the device 

interfacing software portion, and responsive to the at least one first communication, at least one second 

communication corresponding to the operation of the at least one gantry translational function device and disk 

manipulator function device to the at least one gantry translational function de•ice and disk manipulator function 

device, responsive to the at least one first communication and the at least one second communication, performing 

operations with the at least one gantry translational function device and disk manipulator function device to insert 

and/or retrieve a media disk for recording or playback operations by the high density storage device and/or wherein 

the device interfacing software portion includes at least one device interface component; and/or wherein the at least 

one device interface component is associated with both the at least one component of the device application 

software portion and the at least one transaction function device and/or the operations including retrieving and 

inserting media from/to a media disk receptacle device, and recording and playing media in a media player/recorder 

of the automated high density optical storage and delivery system. 
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An apparatus comprising: an automated high density optical storage and delivery apparatus, wherein the 

automated high density optical storage and delivery apparatus includes at least one computer comprising software 

having computer executable instructions, wherein the software comprises: a device interfacing software; a browser 

software in communication with the computer and the device interfacing software; and a device application 

software in communication with the computer; and at least one gantry translational function device and disk 

manipulator function device, wherein the at least one gantry translational function device and disk manipulator 

function device cooperates with at least one removable stacked media magazine and at least one media 

player/recorder; and/or wherein the device interfacing software, when executed by the at least one computer, is 

operative to control operation of the automated high density optical storage and delivery apparatus; and/or wherein 

the browser software when executed by the at least one computer is operative to process at least one automated high 

density optical storage and delivery apparatus operation related instruction; and/or wherein the device application 

software when executed by the at least one computer is operative to communicate with both the browser software 

and the device interfacing software; and/or wherein the device application software when executed by the at least 

one computer is operative to cause the device interfucing software to operate the automated high density optical 

storage and delivery apparatus to function responsive to the browser software for processing at least one automated 

high density optical storage and delivery apparatus operation instruction; .and/or wherein the at least one gantry 

translational function device and disk manipulator function device is in operative communication with the at least 

one computer; and/or wherein the at least one removable stacked media magazine comprises a plurality of a 

computer readable disk media; and/or wherein the gantry translational function device and disk manipulator 

function device is selectively operative to retrieve, insert, record and play media according to instructions. 

· A media disk manipulation apparatus comprising: a media disk manipulation unit module having a frame; an 

articulable jawed mechanism in removable attachment therewith the frame; and a plurality of servos controlled by 

a servo controller and resident software, wherein the plurality of servos is connected to the media disk manipulation 

module, for controlling the manipulation, insertion and removal of media disks with the disk receptacle unit; and/or 

wherein the media disk manipulation unit module includes a plurality of servos; and/or wherein the plurality of 

servos are mounted on the unit module frame; and/or wherein the articulable jawed mechanism wherein the jawed 

mechanism comprises at least two arms articulably joined arms; and/or wherein each articulably joined arm 

includes a plurality of high traction articulable driven wheels connected by belts and pulleys for providing rotational 

movement of the wheels, wherein the high traction is achieved by coefficient of friction combined with pressure; 

and/or wherein -at least two wheels rotate in a clockwise direction and at least two rotate in a counterclock1.vise 

direction to effectuate bilateral and unison wheel rotation for removal and/or insertion of a media disk into a media 

disk receptacle unit when properly aligned and positioned with a disk receptacle unit. 

A data apparatus for recording data and storage, comprising: a housing; at least one computer comprising 

software comprising computer executable instructions~ wherein the computer is installed '\Vith the housing; a means 

for recording the data on a media disk, wherein the means for recording data is removably attachable to a portion of 

the housing or components therewith and is in operable communication with the computer; a means of cataloging, 

classifying and determining specific data that is appropriate for a disk and for the recording of the data thereon, 

wherein the means for cataloging, classifying and determining utilizes predetermined criteria; and a means for 

providing storage of a plurality of disks; and/or wherein the predetermined criteria comprises the available size of 

disk, type of data already stored on the disk, size of data to be stored onto a specific disk 
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A removable media disk storage magazine ntilized with an automated high density optical storage and delivery 

system, the magazine comprising: a vertical housing configuration; a plurality of disk shelves disposed within an 

inner portion of the vertical housing configuration; a media disk separation guide device integral to each disk shelf; 

a disk retention and separation mechanism pivotally attached to the vertical housing; and a temporary data storage 

device disposed thereon a portion of the vertical housing, wherein the temporary data storage device further permits 

communication between the storage magazine and a computer; and/or wherein the system comprises 8 removable 

stacked media disk magazines each accommodating at least 100-125 or more recorded/non-recorded DVD and/or 

CD-ROM disks having a combined total storage capacity of about 4.7 terabytes to about 20 terabytes; and/or 

wherein the plurality of disk shelves is disposed on an inner portion of the magazine and allows for separated 

horizontal storage of a disk on the shelf; and/or wherein a media disk separation guide device is disposed on an 

inner portion of the disk shelf, the guide being integral to the shelf for permitting a disk desired for insertion into the 

shelf to be properly inserted thereon; and/or wherein the media disk separation guide device includes a chamfered 

portion; and/or wherein. the media disk separation guide device chamfered portion is a machined chamfered surface 

to permit successful insertion of a media disk into a shelf by way of a multi-axis media disk manipulator 

mechanism; and/or wherein the disk retention device and disk separation device provides disk retention of disks 

stored in the magazine and indexable separated positional integrity the disk the when the magazine is not being 

accessed by a multi-axis media disk manipulator mechanism or when the magazine is removed from the system; 

and/or wherein the disk retention device and disk separation device is activated to open and close by interaction 

with a portion of the magazine and a multi-axis gantry translational mechanism; and/or wherein an interaction 

member is disposed thereon an upper portion of the storage magazine to provide contact interaction with the multi­

axis gantry translationa1 mechanism, the multi-axis gantry translational mechanism transmitting a contact force on 

the interaction member to effectuate the disk retention mechanism to be activated to an open position to allow 

media disk insertion/removal by a multi-axis media disk manipnlator mechanism/ and/or wherein the removable 

stacked media magazine is made from an injection molded plastic or a stainless steel or combination thereof. 

Although the invention has been shown and described with respect to a certain preferred embodiment or 

embodiments, it is obvious that equivalent alterations and modifications will occur to others skilled in the art upon 

the reading and understanding of this specification and the annexed drawings. In particular regard to the various 

functions performed by 1:he above described components (assemblies, devices, circuits, etc.), the terms (including a 

reference to a "means") used to describe such components are intended to correspond, unless otherwise indicated, to 

any component which performs the specified function of the described component (i.e., that is functionally 

equivalent), even though not structurally equivalent to the disclosed structure which performs the function in the 

herein illustrated exemplary embodiments of the invention. In addition, while a particular feature of the invention 

may have been disclosed with respect to only one of several embodiments, such feature may be combined with one 

or more other features of the other embodiments as may be desired. It is therefore, contemplated that the claims 

will cover any such modifications or embodiments that fall within tbe true scope of the invention. 
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CLAIMS: 

1. A system comprising: 

a first media-disk-receptacle unit operable to receive a media disk; 

a second media-disk-receptacle unit operable to receive the media disk; and 

a disk-manipulator mechanism operable to transport the media disk from the first media­

disk-receptacle unit to the second media-disk-receptacle unit, the disk-manipulator mechanism 

comprising: 

arm; 

a first arm pivotably connected to a pivot point at a proximal end of the first arm; 

a second arm pivotably connected to a pivot point at a proximal end of the second 

a first wrist section pivotably connected to a distal end of the first arm, the first 

wrist section having a mounting wheel coupled thereto; 

a second wrist section pivotably connected to a distal end of the second arm, the 

second wrist section having a mounting wheel coupled thereto; and 

wherein the first-wrist-section mounting wheel and the second-wrist-section 

mounting wheel interoperably secure the media disk via pressure exerted in a direction 

defming a chord across the media disk. 

2. The system of claim 1, comprising a sensor coupled to the disk-manipulator mechanism, the 

sensor operable to detect proper positioning of the media disk within the disk-manipulator 

mechanism. 

3. The system of claim 2, comprising: 

a gantry mechanism coupled to the disk-manipulator mechanism and operable to move the 

disk-manipulator mechanism along at least one axis; and 

a computer electrically connected to the disk-manipulator mechanism and the gantry 

mechanism. 

4. The system of claim 3, wherein the computer is operably coupled to a motor associated with at 

least one of the disk-manipulator mechanism and the gantry mechanism, and via monitoring of 

operational characteristics of the motor, determines a position of the disk-manipulator mechanism. 
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5. The system of claim 3, wherein, responsive to signals provided by the sensor, the computer 

provides commands to the gantry mechanism and the disk-manipulator mechanism to transport the 

disk from the first media-disk receptacle noit to the second media-disk receptacle unit. 

6. The system of claim 3, wherein the computer mos monitor-and-control software operable to 

cause the system to record and play the media disk responsive to processing of user or system 

instructions. 

7. The system of claim 6, wherein the monitor-and-control software is operable to provide high­

speed cache-searchable cataloging and meta-data labeling of the media disk. 

8. The system of claim 3, comprising a plurality of hard drives coupled to the computer and 

operable to provide buffer storage. 

9. The system of claim 1, wherein the disk-manipulator mechanism comprises: 

a motor; and 

a drive belt operatively connecting the motor to the monoting wheels. 

10. The system of claim 9, comprising at least one pulley disposed between the first-wrist-section 

mounting wheel and the second-wrist-section monoting wheel and the motor and operably 

connected to the first-wrist-section mounting wheel and the second-wrist-section mounting wheel 

and the motor by the drive belt. 

11. The system of claim 1, wherein the first-wrist-section mounting wheel and the second-wrist­

section mounting wheel each comprise: 

a top guiding chamfer; 

a tapered throat; and 

a high-traction gripping surface disposed within the tapered throat. 

12. The system of claim 11, wherein the tapered throat allows for variation in a thickness of the 

media disk while not allowing the media disk to contact a bottom of the tapered throat. 

13. The system of claim 11, wherein the top guiding chamfer and the tapered throat are fixed 

relative to one another. 
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14. The system of claim 1, wherein the first and second wrist sections each have a second 

mounting wheel coupled thereto, the second mounting wheels each comprising a lower disk­

leveling reverse chamfer. 

15. The system of claim 1, wherein the media disk is secured within the disk-manipulator 

mechanism via pressure exerted solely on an outer rim edge of the media disk. 

16. The system of claim 1, wherein the first-wrist-section mounting wheel and the second-wrist­

section mounting wheel maintain continuous contact with an outer rim edge of the media disk 

during transport of the media disk from the first media-disk receptacle unit to the second media­

disk receptacle unit. 

17. The system of claim 1, wherein the first-arm pivot point and the second-arm pivot point are 

the same pivot point. 

18. The system of claim 1, wherein the first wrist section is connected to a top surface of the first 

arm. 

19. The system of claim 1, wherein the second wrist section is connected to a top surface of the 

second arm. 

20. The system of claim 1, further comprising a removable-drawer mechanism having at least one 

attachment point operable to secure at least one of the first and second media-disk-receptacle units. 

21. The system of claim 20, wherein the removable-drawer mechanism comprises a connection to 

a computer. 

22. The system of claim 21, wherein at least one of the first media-disk receptacle unit and the 

second media-disk-receptacle unit comprises a memory device in continuous communication, via 

the connection, with the computer. 

23. The system of claim 20, wherein at least one of the first media-disk receptacle unit and the 

second media-disk-receptacle unit is hot-swappable. 
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24. The system of claim!, wherein at least one media-disk-receptacle unit of the first media-disk­

receptacle unit and the second media-disk-receptacle unit is a removable magazine containing a 

plurality of media disks. 

25. The system of claim 24, wherein each media disk of the plurality of media disks is vertically 

stacked, within the removable magazine, in a horizontal configuration. 

26. The system of claim 24, wherein the removable magazine comprises an inner portion, the 

inner portion comprising a media-disk separation mechanism. 

27. The system of claim 26, wherein the media-disk separation mechanism comprises a plurality 

of shelves. 

28. The system of claim 27, wherein each shelf of the plurality of shelves comprises a chamfered­

surface portion operable to enable successful placement of the media disk into a space bounded by 

the shelf via contact, by the disk-manipulator mechanism or the shelf, solely with an outer rim 

edge of the media disk. 

29. The system of claim 24, wherein the removable magazine comprises a media-disk retention 

device. 

30. The system of claim 29, wherein the media-disk retention device is operable to move to an 

open position responsive to interaction with a portion of a gantry mechanism. 

31. The system ofclaim 1, wherein at least one media-disk-receptacle unit of the first media-disk­

receptacle unit and the second media-disk-receptacle unit is a media disk read/write unit operable 

to receive the media disk via a slot-loading configuration. 

32. The system of claim 1, wherein at least one media-disk-receptacle unit of the first media-disk­

receptacle unit and the second media-disk-receptacle unit is a media disk read/write unit operable 

to receive the media disk via a drawer-loading configuration. 

33. The system of claim 1, wherein: 

the first media-disk-receptacle unit is a removable magazine and the second media-disk­

receptacle unit is a media disk read/write unit; and 
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recording of the media disk by the media disk read/write unit occurs simultaneously with 

updating a file index associated with the removable magazine. 

34. The system of claim 33, wherein the file index comprises a memory device disposed on the 

removable magazine. 

35. The system of claim 34, wherein the memory device is in communication with and is 

continuously updated by a computer. 

36. The system of claim 33, wherein the file index comprises content information relative to the 

removable magazine. 

37. The system of claim 36, wherein the content information comprises at least one the following 

types of information: meta-data, key words, images, video frames, and abstracts. 
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