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(57) ABSTRACT 

A computer drive carrier to be removably received Within a 
receiving frame so that a computer drive transported by the 
carrier can be interfaced With a host computer. A handle is 
pivotally connected to the computer drive carrier and 
adapted to be rotated between a closed position When the 
carrier is received Within the receiving frame and an open 
position When it is desirable to remove the carrier and its 
drive from the receiving frame to be replaced by a different 
carrier. A key controlled lock is mounted on the receiving 
frame and includes a locking paWl that is rotatable from an 
unlocked position, at Which to permit the handle to be 
rotated from the closed position to the open position so that 
the computer drive carrier can be removed from its receiving 
frame, to a locked position, at Which to prevent the handle 
from being rotated to the open position so that the computer 
drive carrier is locked in place in the receiving frame. A 
microcontroller is located on the receiving frame and 
responsive to When a SAS computer drive has been inserted 
Within a SATA receiving frame so as to initiate a LED 
Warning signal to indicate a potential overheating condition. 
The microcontroller also prevents a manual shutdoWn of the 
computer drive When the drive carrier is locked Within its 
receiving frame. 
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Fig. 1 
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Fig. 2 



Patent Application Publication Aug. 16, 2007 Sheet 3 0f 4 US 2007/0188989 A1 



Patent Application Publication Aug. 16, 2007 Sheet 4 0f 4 US 2007/0188989 A1 

To SAS 
or SATA 

Drive 

Fig. 4 



US 2007/0188989 A1 

RECEIVING FRAME HAVING REMOVABLE 
COMPUTER DRIVE CARRIER AND LOCK 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to a receiving frame inter 
faced With a host computer to removably receive a computer 
drive carrier in Which a computer drive is transported and to 
a locking system to prevent a removal of the carrier from its 
receiving frame. A microcontroller is located on the receiv 
ing frame to be interfaced With the locking system to prevent 
a manual shutdoWn of the drive When the drive carrier is 
locked Within its receiving frame and to generate a visual 
Warning signal in the event that a SAS drive has been 
inserted into a SATA receiving frame. 

[0003] 2. BackgroundArt 

[0004] With the advent of personal computers and Work 
stations, it is often necessary to remove the medium on 
Which computer data is stored. For example, it may be 
desirable to remove a storage medium so as to be carried to 

a different location and/or to a different computer system. It 
may also be desirable to remove the storage medium to a 
secure location When the computer data that is stored therein 
is particularly sensitive or secret. To accomplish the fore 
going, computer storage media (e.g., disc drives) are trans 
ported by portable carriers that are removably received 
Within a storage enclosure or chassis that is interconnected 
With a host computer. The removable disc drive carrier is 
simply pulled out of its chassis on an as-needed basis. Either 
the original disc drive carrier or a different carrier can be 
returned to the chassis. This insertion/removal cycle of the 
carrier usually occurs several times throughout the Workday. 
By Way of example only, reference may be made to U. S. 
Pat. No. 6,442,022 issued Aug. 27, 2002 for one example of 
a removable disc drive carrier. Reference may also be made 
to our earlier ?led co-pending patent application Ser. No. 
11/229,174 for an example of a locking system that is 
associated With a removable disc drive carrier and receiving 
frame. 

[0005] Because of its removable nature, it is possible for 
an unauthorized individual to WithdraW the computer drive 
carrier from its receiving frame Without being detected. In 
this case, sensitive computer data could become lost and/or 
stolen. Therefore, it Would be desirable to have a reliable, 
easy to use locking system by Which to prevent the unau 
thoriZed or inadvertent removal of a computer drive carrier 
from its receiving frame. 

[0006] Occasionally, a computer drive carrier Will trans 
port a SAS computer drive that is knoWn to be incompatible 
With a SATA receiving frame. When such a computer drive 
is located in a SATA receiving frame, an overheating con 
dition may result. In the event the overheating condition is 
not corrected early, some or all of the system could be 
exposed to a thermally induced failure. Therefore, it Would 
also be desirable to provide means at the receiving frame by 
Which to detect a potential drive/receiving frame mismatch 
and to provide a Warning signal in the event such a mismatch 
is detected. In this same regard, and to prevent possible 
damage to the computer drive being transported by the 
computer drive carrier, it is still further desirable to be able 
to monitor the status of the computer drive and to provide 
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drive status signals to users to indicate When the drive is 
fully spun up and ready to be accessed by its host, When the 
drive is fully spun doWn and safe to be removed With its 
carrier from the receiving frame, or When the drive is not 
receiving poWer. 

SUMMARY OF THE INVENTION 

[0007] Brie?y, and in general terms, a receiving frame is 
disclosed in combination With a computer drive carrier 
Which is removably received Within the receiving frame so 
that a computer drive (e.g., a disc drive) that is transported 
by the carrier can be interfaced With and accessed by a host 
computer. The computer drive carrier has a handle that is 
rotatable betWeen a closed position, When the computer 
drive carrier is received in the receiving frame, and an open 
position, When the computer drive carrier is to be removed 
from the receiving frame. One end of the handle is pivotally 
connected to the front of the computer drive carrier, and the 
opposite free end is capable of rotating from the closed 
position, at Which the handle extends laterally across the 
carrier, to the open position, at Which the handle extends 
aWay from the carrier in order to receive an outWard pulling 
force for removing the carrier from its receiving frame. 

[0008] The free, rotating end of the handle includes a 
rearWard projection that is received Within a lock housing at 
the front of the carrier When the handle is in the closed 
position. A locking nub is carried by the handle. When the 
handle is rotated to the closed position, the locking nub is 
correspondingly moved into and captured by a spring-loaded 
catch at the front of the carrier, Whereby to hold the handle 
in the closed position. When it is desirable to cause the 
handle to rotate from the closed position to the open position 
at Which to receive an outWard pulling force so that the 
carrier can be removed from its receiving frame, a momen 
tary pushing force is applied to the handle for causing the 
rearWard projection thereof to move through the lock hous 
ing and the locking nub to be moved against and ejected 
from the spring-loaded catch. 

[0009] A lock is located on the receiving frame. The lock 
includes a key controlled locking paWl. The locking paWl is 
rotatable betWeen an unlocked position, at Which to permit 
the handle and the locking nub to move together in a 
direction toWards the spring-loaded catch in response to the 
momentary pushing force handle can rotate from the closed 
to the open position, and a locked position, at Which to block 
the handle and the locking nub from moving together 
toWards the spring loaded catch and thereby prevent the 
handle from rotating to the open position. In particular, the 
locking paWl in the locked position extends across the lock 
housing to establish a stop by Which to block the rearWard 
projection from moving through the lock housing and the 
locking nub from moving toWards the spring-loaded catch in 
response to the momentary pushing force applied to the 
handle. 

[0010] A microcontroller is located on the receiving frame 
and responsive to the position of the locking paWl in the 
locked and unlocked positions to prevent a manual shut 
doWn of the drive When the drive carrier has been locked 
Within its receiving frame. The microcontroller is also 
adapted to generate visual status indicator signals When the 
drive is spun-up and ready to be accessed by the host 
computer, When the drive is spun-doWn and ready to be 
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removed With its carrier from the receiving frame, When a 
cooling fan on the receiving frame malfunctions, or When 
the drive fails to receive poWer. The microcontroller is still 
further adapted to generate a visual Warning signal in the 
event that a SAS (serial attached SCSI) drive has been 
inserted into a SATA (serial ATA) receiving frame. The 
microcontroller prevents such a SAS drive from being 
poWered-up to avoid a potential overheating condition and a 
corresponding thermally induced system failure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 shoWs a receiving frame having a removable 
computer drive carrier in Which a computer drive is trans 
ported received inWardly of the frame With a handle of the 
carrier located in a closed position; 

[0012] FIG. 2 shoWs the receiving frame and the computer 
drive carrier of FIG. 1 With the handle of the carrier located 
in an open position and a key controlled locking paWl moved 
to a locked position; 

[0013] FIG. 3 shoWs the handle of the receiving frame in 
the open position at Which to receive an outWard pulling 
force by Which the computer drive carrier is removed from 
the receiving frame; and 

[0014] FIG. 4 shoWs a receiving frame printed circuit 
board on Which a microcontroller is located so as to be 

interconnected With a lock, a push-button poWer sWitch, and 
a pair of LED indicators that are accessible at the front of the 
receiving frame. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0015] Referring concurrently to FIGS. 1-4 of the draW 
ings, there is shoWn a (e.g., rectangular) receiving frame 1 
having an opening through the front for receiving there 
Within a removable computer drive carrier (designated 3 in 
FIG. 3). The opposite sides 30 and 32 of receiving frame 1 
are holloW for a purpose that Will soon be described. The 
computer drive carrier 3 encloses a standard computer drive 
(not shoWn) such as a disc drive, or the like. The receiving 
frame 1 is typically mounted in a computer drive bay or 
similar enclosure (also not shoWn) by Which the computer 
drive that is enclosed Within the drive carrier 3 can be 
interfaced With and accessed by a host computer. A cover 5 
extends across the top of the receiving frame 1 to enclose the 
computer drive carrier 3 thereWithin. The carrier 3 is slidable 
into and out of receiving frame 1 to enable the computer 
drive to be transported from place-to-place and/or to be 
replaced by a different drive. 

[0016] As is best shoWn in FIGS. 3 and 4, the drive carrier 
3 includes a circuit board 10 attached inside the incoming 
back end 9 thereof. Projecting rearWardly from the circuit 
board 10 through the back end 9 of carrier 3 is a ?rst 
electrical connector 7. A printed circuit board 11 is mounted 
on the outside of the rear Wall 13 of receiving frame 1, and 
a complementary electrical connector 15 projects forWardly 
from the printed circuit board 11 to be mated to the incoming 
connector 7 from carrier 3 by Which poWer, data and control 
signals can be provided to the computer drive. Projecting 
forWardly from the circuit board 10 at the back end 9 of 
carrier 3 is a drive interface connector 16 to be mated to the 
computer drive so that the poWer, data and control signals 
can be supplied thereto by Way of connectors 7 and 15. 

Aug. 16,2007 

[0017] The printed circuit board 11 of receiving frame 1 
carries display control and I/O logic to interface receiving 
frame 1 With its host computer. Each of the connector 7 at 
the incoming back end 9 of the computer drive carrier 3 and 
the opposing connector 15 on the board 11 at the rear Wall 
13 of receiving frame 1 is preferably characterized by high 
speed (e.g, capable of data rates of 10 Gbps) and the ability 
to be subjected to a high number of insertion/extraction 
cycles. By virtue of the removable characteristic of the 
computer drive carrier 3 and the detachable mating connec 
tion of the complementary connectors 7 and 15, the carrier 
3 can be pulled outWardly from receiving frame 1 and 
replaced With a neW carrier Without a prolonged interruption 
of service. 

[0018] The computer drive carrier 3 is provided With a 
unique handle 18 that is manually accessible at the front of 
the computer drive carrier 3 so as to be manipulated When 
it is desirable to remove the carrier 3 from its receiving 
frame 1. A ?rst end of handle 18 is pivotally connected to the 
front of the computer drive carrier 3 by means of a spring 
Wound fastener 19 (of FIG. 3), or the like, so that the handle 
18 is rotatable from a closed position (as shoWn in FIG. 1) 
extending laterally across the front end of the computer 
drive carrier 3 When the carrier is located inWardly of its 
receiving frame 1 to an open position (as shoWn in FIG. 2) 
rotated aWay from the front end of the drive carrier 3 When 
the carrier is ready to be pulled out and removed from 
receiving frame 1. 

[0019] The opposite free end of handle 18 includes a 
rearWardly extending projection 20. Located inside the 
handle 18 adjacent the projection 20 is a rearWardly pro 
jecting handle release or locking nub 22 (best shoWn in FIG. 
3). As the handle 18 is rotated from the open position to the 
closed position, the locking nub 22 is correspondingly 
rotated into receipt of and captured by a spring-loaded catch 
24 that is positioned at the front of the computer drive carrier 
3. When the locking nub 22 is moved into receipt by the 
spring-loaded catch 24 as handle 18 is rotated to the closed 
position, the projection 20 at the free end of handle 18 is 
rotated into a lock housing 26 that is recessed at one side of 
the front of the computer drive carrier 3. As Will be 
explained hereinafter, the end projection 20 of handle 18 
cooperates With a locking system of the receiving frame 1 to 
prevent the unauthoriZed or unintentional removal of the 
computer drive carrier 3 from the receiving frame 1. 

[0020] With the locking nub 22 captured by the spring 
loaded catch 24, the handle 18 Will be retained in the closed 
position of FIG. 1 extending laterally across the front end of 
the computer drive carrier 3. When it is desirable to remove 
the carrier 3 from its receiving frame 1, an inWard pushing 
force is momentarily applied to the handle 18 by Which to 
cause the end projection 20 to move into and through the 
recessed lock housing 26. At the same time, the locking nub 
22 that is carried by handle 18 is moved toWards and against 
the spring-loaded catch 24 by Which to cause the locking nub 
22 to be released by and ejected from the spring-loaded 
catch 24, Whereby the handle 18 Will automatically rotate to 
the open position of FIG. 2. A pulling force may noW be 
applied to the handle 18 in the open position to cause the 
computer drive carrier 3 to slide outWardly from its receiv 
ing frame 1 in the manner shoWn in FIG. 3. 

[0021] A key operated lock 34 is accessible at one of the 
holloW sides 30 of the receiving frame 1. Akey (not shoWn) 
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is inserted and rotated in lock 34 to control the correspond 
ing rotational movement of a locking pawl 36. The locking 
pawl 36 is shown in FIG. 2 rotated to a locked position 
projecting outwardly from the hollow side 30 of frame 1 
through a slot 38. A rotation of the key in the lock 34 in an 
opposite direction will cause a corresponding rotation of the 
locking pawl 36 so as to be retracted inwardly of the side 30 
via slot 38. With the computer drive carrier 3 installed in 
receiving frame 1 in the manner shown in FIG. 1 and the 
locking pawl 36 rotated to the locked position in the manner 
shown in FIG. 2, a stop is created across the lock housing 26 
to lie in front of the end projection 20 of handle 18 and 
thereby lock the carrier 3 in place. In particular, when the 
handle 18 is rotated to the closed position, the stop created 
by the locking pawl 36 in the locked position prevents a 
removal of carrier 3 from its receiving frame 1 until such 
time as when the locking pawl 36 is rotated in an opposite 
direction to the unlocked position and the stop across the 
lock housing 26 is retracted into the side 30. 

[0022] That is to say, and as was previously described, 
when it is desirable to remove the computer drive carrier 3 
from receiving frame 1, an inward pushing force is momen 
tarily applied to the handle 18 by which to cause the end 
projection 20 of handle 18 to move into and through the 
recessed lock housing 26 and thereby cause the locking nub 
22 that is carried by handle 18 to be released by and ejected 
from the spring-loaded catch 24 at the front of carrier 3. 
Following a release of locking nub 22, the handle 18 will 
automatically rotate (by means of the spring-wound fastener 
19) from the closed position of FIG. 1 to the open position 
of FIG. 2 at which to receive an outward pulling force. 

[0023] However, with the key controlled locking pawl 36 
moved to the locked position across the lock housing 26 as 
shown in FIG. 2, the end projection 20 of the handle 18 will 
begin to move towards and strike the locking pawl 36 and 
the stop created thereby when the inward pushing force has 
been momentarily applied to handle 18. After the end 
projection 20 of handle 18 strikes the locking pawl 36, any 
further inward displacement of the end projection 20 
through lock housing 26 will be blocked so as to prevent a 
corresponding movement of the locking nub 22 carried by 
handle 18 towards the spring-loaded catch 24. Therefore, the 
locking nub 22 cannot be moved against and ejected from 
the catch 24, and the handle 18 of the computer drive carrier 
3 will not rotate from the closed position to the open 
position. Accordingly, the carrier 3 will remain locked in 
place and is unable to be removed from its receiving frame 
1. 

[0024] In other words, the stop created by the key con 
trolled locking pawl 36 moving to the locked position across 
the lock housing 26 as shown in FIG. 2 ultimately prevents 
the locking nub 22 from moving against the spring loaded 
catch 24 and stops a removal of the computer drive carrier 
3 from receiving frame 1. The foregoing is accomplished by 
the locking pawl 36 blocking the movement of the end 
projection 20 of handle 18 inwardly through the lock hous 
ing 26 in response to a pushing force applied to handle 18 
in an attempt to cause the locking nub 22 to be released by 
the spring-loaded catch 24. Thus, the handle 18 cannot rotate 
to the open position at which to receive an outward pulling 
force to cause the computer drive carrier 3 to slide outwardly 
from its receiving frame 1. 
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[0025] As is best shown in FIG. 4, the key operated lock 
34 is electrically connected to a microcontroller 40 by way 
of wires 42 that run through the hollow side 30 of the 
receiving frame 1 of FIGS. 1-3. The microcontroller 40 is 
carried by the printed circuit board 11 that is mounted on the 
outside of the rear wall 13 of receiving frame 1. A suitable 
microcontroller for use herein is an 8-bit computing device 
with programmable ?ash memory manufactured by Atmel 
under Part No. ATtiny 23l3/V, or the like. The microcon 
troller 40 is responsive to whether the lock 34 has been 
rotated by its key to the locked or unlocked position. 

[0026] The microcontroller 40 is programmed to enable 
the computer drive to be powered on or off at any time 
without having a key readily available to insert into the key 
operated lock 34. More particularly, a push-button power 
switch 44 and a reset button 45 are located on a circuit board 

46 that is mounted inside the front face of the receiving 
frame 1 of FIGS. 1-3 such that the switch 44 and button 45 
are accessible to users. The power switch 44 and reset button 
45 on circuit board 46 are electrically connected to the 
microcontroller 40 at the receiving frame board 11 by way 
of wires 48 that run through the hollow side 32 of receiving 
frame 1. The microcontroller 40 advantageously prevents a 
manual shutdown of the drive transported by the computer 
drive carrier 3 inserted in receiving frame 1 when the 
locking pawl 36 of the key operated lock 34 is in the locked 
position (as illustrated in FIG. 2) by temporarily disabling 
and overriding the push-button power switch 44. 

[0027] Moreover, if the computer drive carrier 3 is already 
installed and locked in place in its receiving frame 1 before 
a system power-up, the power switch 44 need not be 
depressed (and held) to power-on the drive. In this case, as 
the computer system powers up, the microcontroller 40 will 
cause the drive to simultaneously power-on and spin-up, and 
a drive ready indicator LED 50 will initially begin to ?ash. 
The drive ready indicator LED 50 is mounted on the circuit 
board 46 so as to be connected to and controlled by the 
microcontroller 40 via the wires 48 while remaining visually 
accessible to users at the front of the receiving frame 1. 
When the drive is ready to be accessed by the host computer, 
the microcontroller 40 will cause the drive ready indicator 
LED 50 to change from ?ashing to a steady color. 

[0028] However, if the receiving frame 1 is initially 
devoid of the computer drive carrier 3 when the computer 
system is ?rst powered up, then a carrier must be installed 
to interface the drive thereof with the host computer. In this 
case, the push button power switch 44 must be depressed 
(and held) to enable the drive to be powered on. That is to 
say, if a computer drive carrier has been removed from its 
receiving frame and replaced by a different carrier, a key will 
not be required in lock 34 provided that the computer system 
has already been powered up. Following a depression of the 
power switch 44, the drive ready indicator LED 50 will 
begin to ?ash. When the drive of the new carrier is ready to 
be accessed by the host computer, the indicator LED 50 
changes from ?ashing to the same steady color. 

[0029] When it is desirable to remove the computer drive 
carrier 3 from its receiving frame 1, the computer drive must 
?rst be powered off. In this case, the push button power 
switch 44 is depressed (and held) until the indicator LED 50 
begins to ?ash. The carrier can be safely removed from the 
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receiving frame When the drive stops spinning and the 
indicator LED 50 changes from ?ashing to off (i.e., no 
color). 
[0030] The drive ready indicator LED 50 may generate 
more than a ?rst color to indicate When a computer drive is 
poWered on or off and is ready for access or removal. To this 
end, the indicator LED 50 may be a bi-color light that is also 
capable of emitting a second color. By Way of example, the 
microcontroller 40 can be responsive to a failure of a cooling 
fan (designed 54 and mounted on the printed circuit board 11 
at the rear 13 of receiving frame 1). Should the microcon 
troller 40 detect a fan failure, then the indicator LED Will 
emit ?ashing alternating ?rst and second colors. 

[0031] In this same regard, the microcontroller 40 can be 
made responsive to a DC poWer failure such that the 
computer drive Will receive no poWer. In this case, the 
microcontroller 40 Will cause the indicator LED 50 to 
generate a steady second color should poWer be unexpect 
edly interrupted. 
[0032] As Will be knoWn to those skilled in the art, the 
computer drive being transported by the computer drive 
carrier 3 of FIGS. 1-3 may be either one of a SAS (serial 
attached SCSI) drive or a SATA (serial ATA) drive. While a 
SATA drive may be inserted in either one of a SAS or a 
SATA receiving frame 1, a SAS drive should only be 
inserted in a SAS receiving frame. A SAS drive inserted in 
a SATA receiving frame is knoWn to run at a relatively hot 
temperature, such that the fan 54 may not be able to provide 
adequate cooling to avoid a thermally induced failure. 

[0033] One pin of the electrical connector 15 at the 
receiving frame printed circuit board 11 is dedicated to 
determining Whether a SAS or a SATA drive is inserted into 
the drive carrier receiving frame 1. In the case Where a SAS 
drive is detected in a SATA receiving frame, a drive activity 
LED 52 Will be illuminated. The drive activity LED 52 is 
mounted on the circuit board 46 so as to be connected to 
microcontroller 40 via the Wires 48. The drive activity LED 
52 is positioned at the front of the receiving frame 1 so as 
to be visually accessible to users. At the same time that LED 
52 is illuminated to provide a Warning signal of a drive/ 
receiving frame mismatch, the microcontroller 40 Will pre 
vent the SAS drive from poWering up by overriding the push 
button poWer sWitch 44. In this manner, the operator Will be 
noti?ed that a drive carrier 3 transporting a SAS drive should 
be removed from a SATA receiving frame 1 and replaced 
With a different carrier so as not to interrupt normal com 
puter system operation as a consequence of possible over 
heating. 

We claim: 
1. A combination, comprising: 

a receiving frame to be interfaced With a computer; 

a computer drive carrier for transporting a computer drive 
on Which computer data is stored, said computer drive 
carrier being removably received Within said receiving 
frame to enable the computer drive thereof to commu 
nicate With the computer, 

said computer drive carrier having a handle that is mov 
able betWeen open and closed positions, said handle 
being moved to the closed position after said computer 
drive carrier is received by said receiving frame, and 
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said handle being moved to the open position When said 
computer drive carrier is to be removed from said 
receiving frame; and 

a lock by Which to prevent said handle from moving from 
the closed position to the open position to thereby 
prevent a removal of said computer drive carrier from 
said receiving frame. 

2. The combination recited in claim 1, Wherein said 
handle has a ?rst end pivotally connected to said computer 
drive carrier and an opposite free end rotatable betWeen said 
closed and said open positions. 

3. The combination recited in claim 1, Wherein said 
handle has a handle release projecting therefrom and said 
computer drive carrier has a spring-loaded catch, said handle 
release being moved into and captured by said spring-loaded 
catch When said handle is moved from the open position to 
the closed position, said handle release being moved against 
and ejected from said spring-loaded catch in response to a 
pushing force applied to said handle by Which to cause said 
handle and said handle release thereof to move together in 
a direction toWards said spring-loaded catch. 

4. The combination recited in claim 3, Wherein said lock 
includes a locking paWl movable betWeen an unlocked 
position, at Which to permit said handle and said handle 
release thereof to move together in the direction toWards 
said spring-loaded catch in response to the pushing force 
applied to said handle, and a locked position, at Which to 
block said handle and said handle release from moving in the 
direction towards said spring-loaded catch, Whereby to pre 
vent said handle from moving to the open position from the 
closed position. 

5. The combination recited in claim 4, Wherein said lock 
is operated by a key, said key being rotated in said lock to 
cause a corresponding movement of said locking paWl 
betWeen the unlocked position and the locked position. 

6. The combination recited in claim 4, Wherein said 
receiving frame has at least one holloW side along Which 
said computer drive carrier is moved When said carrier is 
received by or removed from said receiving frame, said lock 
being attached to said holloW side and said locking paWl 
being movable betWeen said unlocked position located 
inWardly of said holloW side and said locked position 
projecting outWardly from said holloW side at Which to 
block said handle and said handle release. 

7. The combination recited in claim 6, Wherein the locking 
paWl of said lock projects outWardly from the holloW side of 
said receiving frame to contact said handle When said 
locking paWl is moved to the locked position at Which to 
block said handle and said handle release thereof from 
moving together in the direction toWards said spring-loaded 
catch, Whereby to prevent said handle release from being 
moved against and ejected from said spring-loaded catch so 
that said handle cannot move to the open position from the 
closed position. 

8. The combination recited in claim 7, Wherein a ?rst end 
of said handle extends toWards said spring-loaded catch, the 
locking paWl of said lock moving to the locked position at 
a location betWeen said ?rst end and said spring-loaded 
catch to create a stop and thereby block said handle and said 
handle release from moving together in the direction 
toWards said spring-loaded catch to prevent said handle from 
moving to the open position from the closed position. 

9. The combination recited in claim 4, further comprising 
a microcontroller responsive to Whether the locking paWl of 
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said lock is in the locked or unlocked position and Whether 
said computer drive carrier is received by or removed from 
said receiving frame, said microcontroller controlling the 
supply of poWer to the computer drive transported by said 
computer drive carrier When said computer drive carrier is 
received by said receiving frame and said locking paWl is in 
the locked position. 

10. The combination recited in claim 1, further compris 
ing a microcontroller and 

Wherein the computer drive transported by said computer 
drive carrier is one of a SAS or a SATA drive and said 
receiving frame is one of a SAS or a SATA frame, 

said microcontroller being responsive to and generating a 
Warning signal When the carrier of a SAS drive is 
received Within a SATA receiving frame. 

11. A combination, comprising: 

a receiving frame to be interfaced With a computer; 

a computer drive carrier for transporting a computer drive 
on Which computer data is stored, said computer drive 
carrier being removably received Within said receiving 
frame to enable the computer drive thereof to commu 
nicate With the computer, 

the computer drive of said computer drive carrier being 
one of a SAS or a SATA drive and said receiving frame 
being one of a SAS or a SATA frame; and 

a microcontroller being responsive to and generating a 
Warning signal When the carrier of a SAS drive is 
received Within a SATA receiving frame. 

12. The combination recited in claim 11, Wherein the 
Warning signal generated by said microcontroller is a visual 
Warning signal. 

13. The combination recited in claim 11, further compris 
ing a lock having a locked position at Which to prevent a 
removal of said computer drive carrier from said receiving 
frame and an unlocked position at Which to permit the 
removal of said computer drive carrier from said receiving 
frame, said microcontroller being responsive to Whether said 
lock is in the locked position or the unlocked position so as 
to cause the computer drive transported by said computer 
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drive carrier to poWer up simultaneously With the computer 
if said computer drive carrier is located in said receiving 
frame When the computer is initially poWered on and said 
lock is in the locked position. 

14. The combination recited in claim 13, further compris 
ing a manually operated poWer sWitch connected to said 
microcontroller, said poWer sWitch being operated so that 
the computer drive transported by said computer drive 
carrier receives poWer in the event that said computer drive 
carrier Was not located in said receiving frame When the 
computer Was poWered on. 

15. The combination recited in claim 14, Wherein said 
microcontroller is adapted to temporarily disable said manu 
ally operated poWer sWitch When said lock is in the locked 
position and said computer drive is receiving poWer. 

16. The combination recited in claim 11, Wherein said 
microcontroller is adapted to prevent a SAS drive from 
poWering up in the event that the computer drive carrier of 
said SAS drive is received Within a SATA receiving frame. 

17. The combination recited in claim 11, Wherein said 
microcontroller is also responsive to the computer drive 
carrier of a SATA computer drive being received Within a 
SAS or a SATA receiving frame and the computer drive 
carrier of a SAS computer drive being received Within a SAS 
receiving frame for generating a ?rst drive indicator signal 
When said SAS or SATA drive is poWered up and ready to 
communicate With the computer and a second drive indica 
tor signal When said SAS or SATA drive is poWered doWn 
and ready to be removed from said SAS or SATA receiving 
frame. 

18. The combination recited in claim 11, further compris 
ing a fan located at said receiving frame to cool the SAS or 
SATA computer drive transported by said computer drive 
carrier, said microcontroller being responsive to a failure of 
said fan by generating a fan failure indicator signal. 

19. The combination recited in claim 11, Wherein said 
microcontroller is responsive to a failure of the computer 
drive transported by said computer drive carrier to receive 
poWer by generating a poWer failure signal. 


