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PRODUCT VERIFICATION FOR HARD DRIVE
DATA DESTROYING DEVICE

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U. S. Provisional Application
No. 62/188,039, entitled “Product Verification for Hard Drive Data Destroying
Device”, filed July 2, 2015, the disclosure of which is incorporated herein by

reference in its entirety.

TECHNICAL FIELD
[0002] This application relates generally to a system for the destruction of
the data on a hard drive and, more particularly, to the production verification of

the particular hard drive being destroyed and to the capturing of rare earth

metals.
BACKGROUND
[0003] Various types of data are stored on the hard drives of computers.

Such data may include personal confidential information concerning individuals.
This data may include their social security numbers, financial information, health
information and private telephone numbers as examples. The hard drives are
also used to store corporate information which may include proprietary
information such as developing products, customer lists, and business plans.
The government may store confidential information including highly classified
information on the hard drives.

[0004] When it is desired to replace the computer, the data must be
removed from the hard drive so that it cannot be misused by unscrupulous
individuals. Merely erasing the data by using the computer commands is not
sufficient as the data can be recaptured. This is true even if the hard drive is
removed for upgrade purposes. However, even if the hard drive is removed,

something must be done to destroy the data.
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[0005] One way of ensuring that the data cannot be used or recovered
from an unwanted hard drive is to completely destroy the hard drive. This has
been accomplished in the past by completely shredding the entire hard drive.
However, as the hard drive is encased in a metal, the complete destruction
involves the shredding of a relatively large volume of metal that requires a lot of
energy.

[0006] Additionally, hard dives use rare earth elements in their

construction. Rare earth elements include cerium (Ce), dysprosium (Dy), erbium

(Er), europium (Eu), gadolinium (Gd), holmium (Ho), lanthanum (La), lutetium
(Lu), neodymium (Nd), praseodymium (Pr), promethium (Pm), samarium (Sm),

scandium (Sc), terbium (Tb), thulium (Tm), ytterbium (Yb) and yttrium (Y). It is
becoming desirable to recycle such elements. The complete destruction of a
hard drive does not readily permit the recapture of such elements.

[0007] It is thus desirable to have a process and apparatus for destroying
the data on a hard drive that doesn’t destroy the entire hard drive leaving at least
a portion of the casing as well as the hub and magnets remaining to recapture
the components of the hard drive containing the rare earth elements

[0008] An example of a hard drive data destroying device that does not
destroy the entire hard drive is shown and described in U.S. Patent No.
8,851,404 entitled Hard Drive Shredding Device, issued October 7, 2014 by
Clark et al., the disclosure of which is incorporated herein by reference in its
entirety. Another example of such a hard drive data destroying device is shown
in co-pending U.S. Patent Application Serial No. 14/202,234 entitled Hard Drive
Shredding Device, filed March 12, 2013 by Clark et al., the disclosure of which is

also incorporated herein by reference in its entirety.

SUMMARY

[0009] According to one aspect of this disclosure there is provided a
system for physically destroying the data storage portion of electronic media
storage devices such as hard disk drives, solid state drives and hybrid hard

drives. The system comprises a rotatable milling cutter and a cradle for locating
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the electronic media storage device in a positioned to engage the milling cutter,
the cutter and/ or the cradle being axially movable to permit the milling cutter to
engage and remove the data storage portion of the electronic media storage
device while leaving at least a substantial portion of the remaining electronic
media storage device intact. An integrated computer is provided containing a
database of various parameters of different types of hard drives available and a
scanning system is provided for determining information about the type of
electronic media storage device being introduced in the system to be destroyed
and conveying such information to the computer whereby the database may be
used to provide information to properly locate the cradle and milling cutter to
destroy the data storage portion and for printing out a certificate of destruction
specifically identifying the hard drive that has had its data containing portion
destroyed.

[0010] According to another aspect there is provided a system for
physically destroying the data storage portion of electronic media storage
devices such as hard disk drives, solid state drives and hybrid hard drives and
retrieving rare earth metals comprising a rotatable milling cutter and a cradle for
locating the electronic storage device in a positioned to engage the milling
cutter. The cutter and/or said cradle is axially movable to permit the milling
cutter to engage and remove the data storage portion of the electronic media
storage device while leaving at least a substantial portion of the remaining
electronic media storage device intact. An integrated computer containing a
database of various parameters of different types of hard drives available is
provided. A scanning system is provided for determining information about the
type of electronic media storage device being introduced in the system to be
destroyed and conveying such information to the computer whereby the
database may be used to provide information to properly locate the cradle and
milling cutter to destroy the data storage portion wherein the voice-coil magnets
and spindle magnets remain after the destruction of the data storage portion of
the electronic media storage device. A slug cutter is provided for removing a

slug from the hard drive containing the voice-coil magnets and a slug from the



WO 2017/004573 PCT/US2016/040805

hard drive containing the spindle magnets.

[0011] According to yet another aspect there is provided method for
physically destroying the data storage portion of electronic media storage
devices such as hard disk drives, solid state drives and hybrid hard drives and
recapturing the rare earth metals contained in various components of the
electronic media, comprising using a milling cutter to engage and remove the
data storage portion of an electronic media storage device inserted in said
device while leaving at least a substantial portion of the remaining electronic
media storage device intact; and thereafter, using a slug cutter for removing

slugs from the storage device containing the rare earth metals.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Fig. 1 is flow chart of the operation of the system;

[0013] Fig. 1a is a description of the operating system of a machine used
for the destruction of hard drives;

[0014] Figs. 2a-2d are views of various components of a hard drive that
may be desired to be recovered from the destruction process;

[0015] Fig. 3 is an isometric view of a hard drive data destroyer machine
showing the visual verification of a hard drive positioned in the milling chamber;
[0016] Fig. 4 is a cutaway plan view of a hybrid hard drive (HHD);

[0017] Fig. 5 is an isometric view of a hard drive data destroyer machine
showing the hard drive positioned in the milling chamber before being engaged
by the milling tool;

[0018] Fig. 6 is an isometric view of the hard drive data destroyer machine
showing the center spear of the milling cutter engaging the hard drive;

[0019] Fig. 7 is an isometric view of the hard drive data destroyer machine
showing the trepan milling cuter engaging the hard drive;

[0020] Fig. 8 is an isometric view of the hard drive data destroyer machine
showing the hard drive after the milling cutter is disengaged from the hard drive;
[0021] Fig.9 is a schematic top view of an alternative method of milling the

hard drive;
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[0022] Fig. 10 is a schematic side view of another alternative method of
milling the hard drive;

[0023] Fig. 11 is a schematic top view of the alternative method of milling
the hard drive shown in Fig. 10;

[0024] Figs. 12 and 12a are schematic top and side views of yet another
alternative method of milling the hard drive;

[0025] Fig. 13 is an isometric view of the drive data destroyer machine
with the milling tool engaging milling cutter engaging the hard drive for surface
milling the hard drive;

[0026] Figs. 14a and 14b are isometric views of a horizontal plain milling

tool, which can be used as an alternative method for destroying the hard drive;

[0027] Fig. 15 is an isometric view showing the use of two horizontal plain
milling tools;
[0028] Fig. 16 is an isometric view of the hard drive data destroyer

showing a rare earth metals extraction mechanism;

[0029] Figs. 17a and 17b are cutaway views of hard drives showing the
rare earth metals extraction areas;

[0030] Figs. 18-20 are isometric views of a rare earth metal hollow-based

extraction tables;

[0031] Fig. 21 is schematic view of the voice-coil magnet extractor;
[0032] Fig. 22 is schematic view of the spindle motor extractor;
[0033] Fig. 23 is an isometric view of the hard drive data destroyer

machine along with the rare earth metals extraction mechanism showing the
cored hard drive disk (HDD) and the metal slug, containing the rare earth metals,
deposited in the collection bin; and

[0034] Fig. 24 is an example of a Certificate of Destruction provided after

the operation is complete.

DETAILED DESCRIPTION
[0035] In general, the devices described herein can be used for destroying

the data storage portion of electronic media storage devices such as HDD, SSD,
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and HHD hard drives. The HDD (Hard Disc Drive) hard drive contains a hub from
which a metal platter or platters with a magnetic coating extend. The coating
stores the data. The coated platters constitute the data storage portion of the
hard drive. A read/write head on an arm accesses the data while the platters are
spinning on a spindle in a hard drive housing. The housing includes a cover and
bottom enclosure. In SSD (Solid State Drive) hard drives, instead of the
magnetic coating on top of platters; the data is stored on NAND flash memory
(information pods). The SSD drive has no moving parts. The HHD (Hybrid Hard
Drive) drive is a hybrid incorporating the HDD and the SSD principles. The
various devices described herein can be used to destroy data on all three types
of hard drives, while leaving a major portion of the hard drive components
containing the rare earth elements in tack for recapture; and making it possible
for the retrieval of their respective circuit boards.

[0036] As outlined in the flow chart of Fig. 1, the destruction process is
initiated when the hard drive 2 in its housing is placed in the holding chassis or
cradle 4 of the data destroying machine 6. Then the drive 2 is automatically
indexed into the data destroying machine’s milling chamber 8 where a code
reader 10 scans the cover of the drive for its manufacturer's barcode 12 and
other appropriate indicators, which are used to identify the make and model of
the hard drive. The data destroying machine’s operating system will also
simultaneously scan the hard drive with a product visioning camera or integrated
smart camera to aid in drive recognition, orientation and positioning of the milling
tool. During the initial scanning of the hard drive, the system will also have the
capacity to read QR and Data Matrix Codes that are present. The information
retrieved may consist of a link to the manufacturers’ or supporting companies’
website; and provide text content like the make and model of the respective
drives’; circuit board and rare earth metal locations as well as recovery
instructions. The operating system of the destruction machine can print the
retrieved QR and Data Matrix Code information prior to beginning or upon
completion of the destruction process. The destruction machine’s system also

has the capacity to save the retrieved information as a Word document or
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convert it to a PDF that can be stored for future use or delivered electronically to
another computer, smartphone or tablet.

[0037] The present system includes an operating system that integrates
the following, but has the capacity to be configured into one integrated system or
expanded to more than the four systems currently listed. Further, the algorithm
of the present embodiment’s operating system has the capacity to be integrated,
in part or in total, into other manufacturers’ systems that are currently being
developed or developed in the future. The four systems include:

[0038] 1). A barcode reader system that has a database of all the
manufacturers’ barcodes of 3.5 inch and 2.5 inch HDDs, SSDs, and HHDs that
are currently or were formally available in the market. The manufacturers’
barcodes that are captured with the reader will help the overall system determine
the specific type of hard drive placed in the holding chassis, either a 3.5 inch or
2.5 inch HDD, SSD, or HHD, which will be conveyed to the product visioning
database and G-code or conversational programming database to aid in the
selection of the appropriate destruction procedure and recovery sequence
performed on the respective drives. The barcode reading system will have the
capacity to capture corporate asset tags placed on the hard drives and couple
them with their corresponding manufactures’ barcode. The barcode reading
system will also have the capacity to read QR and Data Matrix Codes that are
directly applied by the manufacturer or third-party source like a governmental
agency, public/private corporation or organization. The information retrieved may
consist of a link to the manufacturer's or supporting company’s website. The
code may also provide text content like the make and model of the respective
drives’ as well as specs on the drives’ circuit boards along with recovery
instructions. When the QR or Data Matrix Codes of a HDD or HHD drive are
scanned as shown in Fig. 3 it may also provide the location of the drives’ rare
earth metals; specific dismantling instructions, shipping instructions to
appropriate processing facilities, and current commodities pricing. As stated
earlier, the operating system of the destruction machine can print the retrieved

QR and Data Matrix Code information prior to beginning or upon completion of
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the destruction process. The destruction machine’s system also has the capacity
to save the retrieved information as a Word document or convert it to a PDF that
can be stored for future use or delivered electronically to another computer,
smartphone or tablet.

[0039] 2). A product visioning system with a database comprised of all
the 3.5 inch and 2.5 inch HDDs, SSDs, and HHDs that are currently or were
formerly available in the market. Each hard drive in the database will have
images of their respective components shown in Figs. 2a-2d primarily consisting
of. a). the cover 14 of the drive, mainly for added product recognition and product
orientation within the milling chamber; b). circuit boards 16, c). voice-coil
magnets 18, and d). spindle coil 20. The captured images will have
corresponding X, y, and z numerical coordinates to aid in the destruction or
extraction of their targeted components. The product visioning database will also
have the capacity to integrate images and coordinates of other desired
components to extract from the drive.

[0040] 3). A G-code or conversational programming system with a
database comprised of all the 3.5 inch and 2.5 inch HDDs, SSDs, and HHDs that
are currently or were formally available in the market. The database will also
contain pictorial images of the targeted components shown in Figs. 2a-2d from
the respective drives’. The drives’ pictorial images will be accompanied with
corresponding tool path coordinates to direct the systematic movement of the
milling tools in the destruction or removal of selected components from the hard
drive. Each of the operating system’s databases will have the capacity to
integrate information from newly developed memory drives that are produced in
the future.

[0041] 4). The present system will also consist of a database, which is
comprised of a pictorial database of the rare earth metals locations and their
corresponding X, y, and z numerical coordinates on all 3.5 inch and 2.5 inch
HDDs and HHDs that are currently or formerly available on the market. The

database has the capacity to integrate newly developed memory drives,
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containing rare earth metals; and other desired components that are produced in
the future.

[0042] Based on the type of drive identified in the holding chassis, the
destruction machine’s operating system will convey specific milling coordinates to
the CNC interface for either a 3.5 inch or a 2.5 inch HDD, SSD or HHD
destruction method. Along with the type of drives stored in the program’s
database are the drives’ corresponding X, y, and z numerical coordinates, which
are used to direct the milling bit in removing the data portion of the hard drives.
The system’s X, y, and z numerical coordinates can also be adapted for use with
a CNC laser application for destroying the data portion of hard drives.

[0043] When a HDD drive is identified in the holding chassis, the x, y, and
z numerical coordinates, associated with the specific drive, will be used to
indicate where the spindle hub holding the information platter(s) 19 are located.
The CNC milling head(s), one or more, will proceed to remove the information
platters from around the spindle hub.

[0044] When a SSD drive identified in the holding chassis, the x, y, and z
numerical coordinates associated with the specific drive, are conveyed to the
CNC interface for the milling head(s) to perform a face milling procedure that will
remove the NAND flash memory, information pods, from the surface of the circuit
board. The controlled depth of milling will allow for the information pods of the
SSD to be removed without disrupting the remaining portion of the circuit board,
which provides a higher rate of return when recycling or completely mill the circuit
board to meet more rigorous data security guidelines.

[0045] When a HHD such as shown in Fig. 4 is identified in the holding
chassis, the x, y, and z numerical coordinates direct the milling head(s) 24 to
perform a two-step destruction process on the hard drive. The majority of HHDs
are manufactured with the platters 19 on top; and the circuit board 16 on the
bottom. As a result, the present embodiment describes destruction of the HHD
starting with the platters followed by the circuit board. However, the hard drive
recognition system within the present embodiment has the capacity to recognize

when the destruction sequence should start with the circuit board first followed by
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the platters. When the manufacture’s sequence for HHDs has the circuit board
16 positioned over the platters 19, then the two-step destruction process has to
be paused between step one and step two, if it is the intension of the operator to
retrieve the circuit board 16. Once the circuit board 16 has been removed, then
step two of the destruction process can be resumed by miling the HHD’s
platters. An automated interface for removing the circuit board can be used to
eliminate the manual extraction of the circuit board between steps (not shown).
The controlled depth of milling on the HHD circuit board, as well as the SSD
circuit board, will allow for the NAND flash memory, information pods, to be
removed without disrupting the remaining portion of the circuit board, which
provides a higher rate of return when recycling, or completely mill the circuit
board to meet more rigorous data security guidelines.

[0046] As shown in Fig. 5, the described system for destroying HDDs uses
a dual port chassis or cradle 4a or 4b, which is mounted on the system’s loading
table 22. The larger 3.5 inch HDDs are placed in the holding chassis 4a on the
left, while the smaller 2.5 inch HDDs are placed in the holding chassis 4b on the
right. The placement of the hard drives corresponds with the appropriately sized
mill heads, which are mounted on the CNC guide rails (not shown) inside the
milling chamber 8. Although the present embodiment describes a dual
mechanism for destroying both 3.5 inch and 2.5 inch drives, the dual system can
also be configured as a separate system for either a 3.5 inch or 2.5 inch drives.
The loading process can be done automatically by placing the respective hard
drives in a “magazine” styled loading chassis, which indexes the hard drives into
the empty hard drive holding chassis after the previous trepanning, surface
milling or hole saw milling cycle of a hard drive is complete.

[0047] Once the hard drive is placed in either the 3.5 or 2.5 inch holding
chassis, the barcode on the face of the drive is scanned to identify the specific
type of hard drive in the chassis. The loading table is automatically activated and
moves inside the body of the milling chamber. The x, y, and z numerical

coordinates received from the destruction machine’s operating system are
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conveyed to the CNC interface for the milling heads to perform a two-step
destruction process on the hard drive.

[0048] Step one: the milling head 24a or 24b cores the platters from
around the spindle hub. In the described device, the coring process is achieved
by positioning a milling tool 24a or 24b in the form of custom Trepan tool 26 over
the spindle hub of the 3.5 inch or 2.5 inch HHD. The custom Trepan tool 26
includes a circular cutting face that cores a donut shaped hole or groove and a
hollow center through which a reciprocal holding spear 28 extends. As shown in
Fig.6, the Trepan, two-phase pneumatic, milling tool 24 will first lower the center
holding spear 28, which applies pressure to the spindle hub of the hard drive
preventing the hard drive platters from spinning during the milling process.
[0049] As shown in Fig. 7, the Trepan milling tool 24a or 24b then
penetrates the surface of the hard drive 2 coring-out the platters of the hard
drive. When the platter milling process is complete, the two-phase milling tool
retracts from the surface of the hard drive; and returns to the start position. As
shown in Fig. 8, which shows platter 19 mulled/cored all that remains is the
surrounding casing of the 3.5 inch or 2.5 inch hard drive and the center hub 20,
which once held the information platter(s). The finished product resembles a
donut. The platters are reduced fo particulates that are 2mm or less. The
vacuum system, including an exhaust/vacuum hole 29 and exhaust/vacuum pipe
31, is attached to a vacuum (not shown) outfitted with a HEPA filter to safely
collect the particulates.

[0050] As shown in Figs. 9-12b, the first step of the HHD and HDD
destruction process, which involves destroying the hard drive platters, can also
be performed with one or more milling bits that penetrate the hard drive 30 from a
horizontal position in relation to the drive’s spindle hub.

[00561] Fig. 9 shows schematically another method of shredding the platters.
A single cutting tool 32 is mounted in a suitable mechanism that is guided in a track
to move the cutting tool 32 toward the hub 34 of the hard drive 2. Once the rotating
cutting blade of the cutting tool 32 pierces the outer portion of the hard drive 2

and reaches the platter hub 34, moving along the path indicated by the arrow (1),
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the cutting tool 32 follows a clockwise 360-degree cutting track around the platter
hub 34, indicated by arrows (2), shredding the hard drive platters 36 so that the
only thing that remains of the hard drive platters 36 are small metal shavings.
Once the cutting tool 32 has completed the 360-degree cutting path around the
hub 34, the cutting tool 32 returns to the start position along the path indicated by
arrows (3).

[0052] Figs. 10 and 11 show schematically yet another method of shredding
the platters that utilizes two cutting tools 38 and 40. As shown, the cutting tools 38
and 40 are mounted one to either side of the hard drive 2. The cutting tools 38 and
40 are mounted on suitable mechanisms 39 that can be moved in tracks to move
each cutting tools 38 and 40 toward the hub 32 of the hard drive 2 in the direction
indicated by the arrows (1). A hard drive platter clamp 41 clamps the hub 32 and
prevents the platters 36 from spinning. Once the rotating cutting blades of the
cutting tools 38 and 40 pierce the outer portions of the hard drive 118 and reach
the platter hub 34, the mechanisms move the cutting tools 38 and 40 around an
axis extending through the center of the hub 34 as shown. The cutting tool 38 is
moved clockwise from nine to three o’clock and the other cutting tool 40 is
moved clockwise from three to nine o’clock around the platter hub 34 as
indicated by the arrows (2) leaving only shavings.

[0053] Once the cutting tools 38 and 40 complete the 180-degree cutting
path around the platter hub 34, the movement of the cutting tools 38 and 40 is
reversed and the cutting tools 38 and 40 are returned to their original position.
[0054] Figs. 12a and 12b schematically represent another method of
shredding the hard drives. As shown, there are four milling tools 42, 44, 46 and 48
mounted around a circle having a diameter the same as the outside diameter of the
platters 36 and initially positioned above the hard drive 30. These milling tools are
shaped like a drill bit in that they have a side cutting edge 48 and a front boring bit
50 so that they can bore into the hard drive and also use their sides 48 to grind away
the platters 36. The milling tools 42, 44, 46 and 48 are mounted on suitable

mechanisms that can be moved in tracks to reciprocate each milling tools 42, 44, 46
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and 48 vertically into and out of the hard drive 30 and horizontally toward and away
from the hub 32 of the hard drive 30.

[0055] In operation, a hardware drive platter clamp 50 moves downward as
indicated by the arrows (1) and clamps the hub of the hard drive 32 and the each
milling tools 42, 44, 46 and 48 is rotated about its axis indicated by arrows (2). The
milling tools 42, 44, 46 and 48 are spun about their individual axes and lowered into
the hard drive in the direction of arrows (4) until the lower ends of the milling tools
42 44, 46 and 48 pass the platters 36 in the hard drive 2. The milling tools 42, 44,
46 and 48 are then rotated around the axis of the hub 32 as indicated by the arrow 5
and at the same time, each milling tool 42, 44, 46 and 48 moves radially inward
toward the hub 32 as indicated by the arrows 3 grinding the platters into small
particles.

[0056] When the milling tools 42, 44, 46 and 48 reach the hub 33, the
movement is reversed and the milling tools 42, 44, 46 and 48 are rotated about the
axis hub back to their original position. At the same time the milling tools 42, 44, 46
and 48 are moved radially outward as indicated by the arrows 8 into their outermost
position. Simultaneously, the milling tools 42, 44, 46 and 48 are raised as indicated
by the arrows 7 into their original position.

[0057] The Trepan and other milling tools can be adapted for better milling
performance and extended wear by directing cooling nozzles that emit air, CO,,
LN, or micro lubricants in the form of a mist on the drive or through holes in the
Trepan or milling tools (not shown).

[0058] Step two: The x, y, and z numerical coordinates received from the
destruction machine’s operating system will direct the milling tool to perform a
face milling procedure on the drive’s circuit board 16 as shown in Fig. 13. The
controlled depth of milling will allow for the NAND flash memory, information
pods, to be removed without disrupting the remaining portion of the circuit board
or completely mill the circuit board based on the data security guidelines.

[0059] As shown in Figs 14a and 14b, the second step of the HHD
destruction process can also be performed with the integration of a Horizontal

Plain milling bar 50. The milling bar 50 can be coded to pass over the surface of
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the circuit board 16 of the HHD drive 2 with the pre-established coordinates to
only eliminate the NAND flash memory, information pods or completely destroy
the circuit board, again, based on the level of information destruction required.
The described milling bar 50 can also be configured to pass under the milling
table to remove desired areas of the hard drive when placed in an open framed
loading chassis and milling table 56 such as shown in Fig. 15. The other
alternative is to have a dedicated Horizontal Plain milling bar positioned under
the table to eliminate the desired surface area of the hard drive.

[0060] Rare Earth Metals Identification and Extraction

[0061] In the present system, removing the components containing the
rare earth metals, which consist of the voice-coil magnet and the spindle motor,
is the final process. The primary reason for this sequence is to maintain the
integrity of the drives’ circuit board. However, modifications can be made within
the machine’s operating system to have the rare earth metals extracted earlier in
the destruction process.

[0062] As shown in Fig. 16, a separate CNC milling mechanism 70 solely
dedicated to the extraction of the rare earth metals components is positioned just
inside the opening of the milling chamber 8. The milling mechanism 70 mounted
on rails 71 includes a single spindle milling tool 72 ouftfitted with a hole saw 74 to
separate, punch/core-out, the components containing rare earth metals from the
body of 3.5 inch or 2.5 inch HDDs and HHDs. The hole saw and other milling
tools can be adapted for better milling performance and extended wear by
directing cooling nozzles that emit air, CO,, LN,, or micro lubricants in the form of
a mist on the drive or through holes in the hole saw or milling tools (not shown).
See Figs. 17a and 17b which show the target area of the hard drives. The target
area for removal of the voice-coil magnet 18 is indicated by the dashed circle 75.
The target area for the removal of the spindle hub 20 is indicated by the dashed
circle 77. The milling mechanism 70 is outfitted with a tool changer (not shown)
to allow for the automatic exchange between a hole saw 74 used to extract the
magnets containing the rare earth metals from 3.5 inch hard drives and a hole

saw 74 used for extractions on 2.5 inch hard drives.
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[0063] When the respective hard drives’ rare earth metal coordinates are
queried by the operating system, the milling mechanism can be properly
activated to separate the rare earth metals components from the hard drive.
Although, a single-milling system is described, the present system could be
constructed to have dedicated 3.5 inch and 2.5 inch milling units.

[0064] The present system will have the capacity for the milling
mechanism 70 to be positioned over the lower third of the hard drive holding
chassis. When coordinates are received from the rare earth metal database, the
hole saw 74 is positioned over the section of the hard drive where the voice-coil
magnets are located, indicated by 77 in Figs. 17a and 17b. A retention bar 80
will be automatically positioned along the bottom edge of the hard drive, where
the connector pins are located, to keep the drive from shifting, horizontally, out of
position during the milling process. See Figs. 18 and 19. Depending on where
the rare earth magnets are located, either in the lower left section or the lower
right section of the 3.5 inch or 2.5 inch HDD or HHD, the retention bar 80 will
provide stabilizing support from the opposite side.

[0065] While the hole saw 74 is milling through the stainless steel and
aluminum casings of the hard drive, a retention bar 86 is simultaneously placed
over the upper half of the hard drive to eliminate lateral movement; and keep the
hard drive securely nested in the as shown in Fig. 20. An opening 88 in the
bottom third of the holding chassis will allow the milled slug 90, containing the
voice-coil magnet, to drop into a segregated collection bin 97 below the milling
table. The bit of the hole saw 74 has a modified center punch 94 to keep the tool
from shifting during the milling process; and it will help eject the metal slug, which
contains the voice-coil magnet. However, the center punch 94 will not penetrate
or fracture the rare earth magnet. The metal slugs 90 and 96 surrounding the
voice-coil magnets and spindle coil will help the rare earth metals retain their
integrity before being dismantled for final processing. Finally, the hard drive 2 in
the holding chassis will be ejected into a collection bin 97 to cool as shown in Fig.
23.
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[0066] The present system will also have the capacity to core the spindle
hub indicated by 77 in Figs. 17nd 17b which, contains rare earth metals in the
spindle motor, from its nested position in the aluminum chasing of 3.5 inch HDDs
and HHDs. The process is executed by retrieving the x, y, and z numerical
coordinates of the element, from the rare earth metals database, to position the
hole saw 74 over the spindle hub section of the 3.5 inch hard drives. The same
process can be executed on 2.5 inch HDDs and HHDs. However the retrieval
process will not involve coring through an aluminum base to retrieve the spindle
motor. An opening 88 in the base of the holding chassis and indexing table, in
the shape of an inverted “T”, will allow the spindle hub slug 92 to drop into the
collection bin 97 below the milling chamber upon completion of the process as
shown in Fig. 22.

[0067] The described system will also have a program that keeps track of
the drives that are introduced to the system. When the destruction process is
completed a Certificate of Destruction 100 is generated, which consists of the
manufactures’ barcodes from the destroyed drives and the corresponding
company asset tags. The captured identification numbers will automatically
populate the fields in the Certificate. The Certificate will also consist of the
company receiving the service, name of person authorizing the destruction
process, company personnel witnessing the destruction process, the time and
date of the destruction; and the name of the technician performing the
destruction process. If required, additional variables can be added to the
Certificate like a running count of sub-components collected; their relative
weights; and their value based on current commodity and non-commodity pricing
along with other dismantling demographics for productivity reports. However,
some of the previously stated variables may not be utilized based on where the
company operating the destruction machine is positioned in the products
recovery continuum. The operating system will also allow for the contents of the
Certificate to be included with the material retrieved from the QR and Data Matrix

codes to be printed immediately or saved to a Word document or convert it to a
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PDF that can be stored for future use or delivered electronically to another
computer, smartphone or tablet.

[0068] The destruction machine’s computer interface, linked by an
Ethernet cable or wireless connection, will allow the present embodiment to be
performed and monitored onsite or remotely requiring minimal or no human
interface. The computer interface will also allow for programmatic updates to the

system’s databases.
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CLAIMS

1. A system for physically destroying the data storage portion of electronic
media storage devices such as hard disk drives, solid state drives and hybrid
hard drives comprising:

a rotatable milling cutter,

a cradle for locating the electronic media storage device in a positioned to
engage the milling cutter, said cutter and/or said cradle being axially movable to
permit the milling cutter to engage and remove the data storage portion of the
electronic media storage device while leaving at least a substantial portion of the
remaining electronic media storage device intact;

an integrated computer containing a database of various parameters of
different types of hard drives available; and

a scanning system for determining information about the type of electronic
media storage device being introduced in the system to be destroyed and
conveying such information to the computer whereby the database may be used
to provide information to properly locate the cradle and milling cutter to destroy
the data storage portion and for printing out a certificate of destruction specifically

identifying the hard drive that has had its data containing portion destroyed.

2. The system of claim 1 wherein said scanning system includes an optical
scanner for identifying the type of hard drive being introduced into the system for

destruction.

3. The system of claim 1 wherein said scanning system includes an optical
code reader for reading the barcode of the hard drive being introduced into the

system for destruction.
4. The system of claim 1 wherein said scanning system includes a product

visioning system for recognition orientation and positioning of the milling cutter

relative to the hard drive.
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. The system of claim 1 wherein said scanning system includes a barcode,

QR and data matrix codes scanner.

6. A system for physically destroying the data storage portion of electronic
media storage devices such as hard disk drives, solid state drives and hybrid
hard drives and retrieving rare earth metals comprising:

a rotatable milling cutter,

a cradle for locating the electronic media storage device in a positioned to
engage the milling cutter, said cutter and/or said cradle being axially movable to
permit the milling cutter to engage and remove the data storage portion of the
electronic media storage device while leaving at least a substantial portion of the
remaining electronic media storage device intact;

an integrated computer containing a database of various parameters of
different types of hard drives available;

a scanning system for determining information about the type of electronic
storage device being introduced in the system to be destroyed and conveying
such information to the computer whereby the database may be used to provide
information to properly locate the cradle and milling cutter to destroy the data
storage portion wherein the voice-coil magnets and spindle magnets remain after
the destruction of the data storage portion of the electronic media storage device:
and

a slug cutter for removing a slug from the hard drive containing the voice-

coil magnets and a slug from the hard drive containing the spindle magnets.

7. The system of claim 6 wherein said slug cutter includes a hole saw.

8. The system of claim 7 wherein the bit of the hole saw has a center punch

to keep the tool for slipping while the slug is cut.
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9. The system of claim 6 further including a collection bin for holding the

slugs after they are removed from the hard drive.

10. A method for physically destroying the data storage portion of electronic
media storage devices such as hard disk drives, solid state drives and hybrid
hard drives and recapturing the rare earth metals contained in various
components of the electronic media, comprising:

using a milling cutter to engage and remove the data storage portion of an
electronic media storage device inserted in said device while leaving at least a
substantial portion of the remaining electronic media storage device intact; and
thereafter,

using a slug cutter for removing slugs from the storage device containing

the rare earth metals.

11.  The method of claim 10 wherein the electronic media storage device is a
hard drive including a hub with data containing platters extending from said hub,
a spindle for rotating said hub and voice-coil magnets containing rare earth
metals contained within a housing, and said milling cutter destroys the data
containing platters while leaving the hub and spindle and voice-coil magnets

intact for retrieval by the slug cutter.

12. The method of claim 10 further including providing a database of
information of electronic media storage devices including their configuration and
location of the components containing the rare earth metals, comparing the
storage device inserted in the device to the database to obtain information about
the storage device to be destroyed and reclaimed, and using the obtained
information to control the removal of the data storage portion of the electronic
media storage device by the milling cutter while leaving at least a substantial

portion of the electronic media storage device intact.
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13.  The method of claim 12 further including using the obtained information to
control a device for removing a slug from the hard drive containing the voice-coil

magnets and a slug containing the spindle magnets.

14. The method of claim 10 further including collecting said slugs after

removal in a collection bin.

15. The method of claim 15 further including using a scanning system for
determining information about the type of electronic media storage device being
introduced in the system to be destroyed and conveying such information to a
computer whereby the database may be used to provide information to properly
locate the cradle and milling cutter to destroy the data storage portion and for
printing out a certificate of destruction specifically identifying the hard drive that

has had it data destroyed.

16.  The method of claim 15 further including using the information determined
by the scanning system for locating the slug cutter to remove the slugs from the

hard drive containing rare earth elements.

17. The method of claim 16 wherein said scanning systems scans the

barcode on the hard drive.

18. The method of claim 16 including using an optical scanner to determine

the type of hard drive.
19. The method of claim 16 including using a product visioning system for
recognition orientation and positioning of the milling cutter relative to the hard

drive.

20.  The method of claim 16 said scanning system includes a barcode, QR and

data matrix codes scanner.
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Hard Drive Destruction Machine’s Flow Chart
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Hard Drive Destruction Machine’s Operating System

Barcode reader system

Database of all manufacturer's barcodes
of 3.6 inch and 2.5 inch HDDs, 88Ds, and HHDs.

Capacity to capture corporate asset fags.
Capacity to read OR and Matrix Codes.

Capacity to save the refrieved information as a Word document or convert it to & PDF
that can be stored for future use or delivered electronically to another computer,
smartphone or tablet.

Product visioning system

Pictorial database of targeted components in all 3.5 inch and 2.5 inch HDDs, §8Ds, and
HHDs. The primary components consist of: the hard drive cover, circult boards, and
rare earth metals that including the voice-coll magnets, and spindle coils.

Corresponding x, v, and z numerical coordinates to aid in the identification, destruction
and/for extraction of the targeted components.

G-code/conversational programming system

Pictorial database of targeted components in all 3.5 inch and 2.5 inch HDDs, 88Ds, and
HHDs. The primary components consist of: the hard drive cover, circuit boards, and
rare earth metals that including the voice-coil magnets, and spindie coil.

Corresponding ¥, v, and z numerical coordinates to guide the tool path of the milling tool to
rernove targeted components from the outside to the inside of hard drives.

Pictorial database of rare earth metals, voice-coll magnets and spindle colls, in all 3.5
inch and 2.5 inch HDDs, and HHDs.

Corresponding x, v, and z numerical coordinates to aid in the identification, destruction
and/or extraction of the targeted components.

FIG. 1a
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Certificate of Destruction ;-

- H
- {

Company receiving the service.

Name of Person authorizing the destruction process.

Company personnel witnessing the destruction process.

The time and date of the destruction.

Name of the technician performing the process.

Running count of sub-components collected,

Running count of sub-components and their respective weights.

Additional dismantling demographic variables as needed.

Manufacturer’s barcodes with corresponding corporate asset tags.

Retrieved QR and Data Matrix Code information:

Certificate can be printed immediately or saved to a Word document or
converted to a PDF that can be stored for future use or delivered electronically to

another computer, smartphone or tablet.

FIG. 24
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