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FIG. 1

(57) Abstract: A drive carrier comprises a base adapted to receive a drive, two opposing sides extending from the base with each
side having first and second stand-off receiving apertures that each receives a stand-off from a surface on which the drive carrier is
positioned. The carrier comprises a handle coupled to each side via a hinge. The handle has a stand-off receiving notch associated
with each side and each stand-off receiving notch receives one of the stand-offs when the drive carrier is locked in place on the
surface. Each notch applies insertion and removal forces against the received stand-off during insertion and removal of the carrier.
The hinge defines a plane through the hinges and parallel to the base. The handle pivots downward toward the plane and base to
lock the drive carrier to the surface. When the drive carrier is in a locked position, the handle rests above the plane.
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DRIVE CARRIER WITH PIVOTING HANDLE

BACKGROUND

[0001] Many types of electronic systems (e.g., computers) include one or more
storage drives (e.g., hard disk drives, etc.). Such storage drives are removable to
permit repairs, upgrades, and the like. Some systems have storage drives that
are accessible from an external surface of the system such as the front panel.
From such a panel, a user can slide the drive out of the system and/or slide a
new drive into the system. Positioning the drives so as to be externally
replaceable places limitations on the configuration of other components in the
system.

BRIEF DESCRIPTION OF THE DRAWINGS
[0002] For a detailed description of exemplary embodiments of the invention,
reference will now be made to the accompanying drawings in which:
[0003] Figure 1 shows a perspective view of a drive carrier in accordance with
various embodiments;
[0004] Figure 2 shows a perspective view of a carrier with a drive in accordance
with various embodiments;
[0005] Figure 3 shows a front view of the drive carrier in accordance with
various embodiments;
[0006] Figure 4 shows a side view of the drive carrier in accordance with
various embodiments;
[0007] Figure 5 shows a perspective view of the drive carrier in accordance with
an alternate embodiment;
[0008] Figure 6 illustrates how the drive carrier is top-loaded into a computing
device in accordance with various embodiments;
[0009] Figures 7A and 7B illustrate the interaction between a stand-off pin and a
corresponding aperture in accordance with various embodiments;
[0010] Figure 8 illustrates the use of a key to prevent incorrect installation of the

drive carrier and drive in accordance with various embodiments;
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[0011] Figures 9A and 9B shows the positioning of the drive carrier in a
computing system but still in an unlocked position in accordance with various
embodiments;
[0012] Figures 10A and 10B shows the positioning of the drive carrier in a
computing system in a locked position in accordance with various embodiments;
and
[0013] Figure 11 provides a method in accordance with various embodiments.
NOTATION AND NOMENCLATURE
[0014] Certain terms are used throughout the following description and claims to
refer to particular system components. As one skilled in the art will appreciate,
computer companies may refer to a component by different names. This
document does not intend to distinguish between components that differ in name
but not function. In the following discussion and in the claims, the terms
“‘including” and “comprising” are used in an open-ended fashion, and thus should
be interpreted to mean “including, but not limited to... .” Also, the term “couple” or
“‘couples” is intended to mean an indirect, direct, mechanical, optical, or wireless
electrical connection. For example, if a first device couples to a second device,
that connection may be through a direct mechanical connection or through an
indirect mechanical connection via other devices and connecting structures.
DETAILED DESCRIPTION
[0015] The following discussion is directed to various embodiments of the
invention. Although one or more of these embodiments may be preferred, the
embodiments disclosed should not be interpreted, or otherwise used, as limiting
the scope of the disclosure, including the claims. In addition, one skilled in the art
will understand that the following description has broad application, and the
discussion of any embodiment is meant only to be exemplary of that embodiment,
and not intended to intimate that the scope of the disclosure, including the claims,
is limited to that embodiment.
[0016] Figure 1 shows a drive carrier 10 in accordance with various
embodiments. In the embodiment shown, the drive carrier 10 comprises a base
12 and a pair of opposing sides 14 and 16 extending upward from the base 12 a
generally at a 90 degree angle to the base 12. The carrier 10 also comprises a
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handle 30 coupled to each side 14, 16 via hinges 34 and 35. The hinges 34, 35
define pivot points about which the handle 30 can be rotated upward and
downward relative to the base 12.

[0017] Each side comprises a plurality of stand-off receiving apertures 40, 42,
and 44. In the embodiment depicted in Figure 1, each side comprises three
stand-off receiving apertures 40-44, but in other embodiments a different number
of apertures (e.g., two) can be provided. Each stand-off receiving aperture 40-44
generally comprises a slot that receives a stand-off mounted in a chassis of, for
example, a computer system, to enable the drive carrier 10 to slide between
unlocked and locked positions so that a storage drive can be inserted into and
removed from a computer chassis.

[0018] In some embodiments, one of the stand-off receiving apertures 40-44 is
positioned closer to one of the other stand-off receiving apertures than another
stand-off receiving aperture. For example, aperture 44 is closer to aperture 42
than to aperture 40. By not spacing all three apertures equidistant from each
other, the carrier can be installed in a chassis in only one orientation. That is, the
extra aperture 44 provides a “key” that prevents improperly installing the
carrier 10 and its drive.

[0019] The handle 30 is attached to each side 14, 16 generally at or near one of
the stand-off receiving apertures. In the example of Figure 1, the handle 30 is
attached to the sides near apertures 42. In at least some embodiments, the
handle 30 attaches to each side at a point that is at least 15% of the length of the
side from one of the open ends 15, 17 of the carrier.

[0020] The handle comprises a lateral member 31 that extends between to side
members 32. The side members 32 of the handle are coupled to sides 14, 16 via
the hinges 34, 35. Each side member 32 extends from the lateral member 31
and has a termination portion 37 to which the hinge attaches. Each termination
portion 37 generally extends at a 90 degree angle to the corresponding side
member 32. Further, each termination portion 37 contains a stand-off receiving
notch 36.
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[0021] As will be explained below, during installation, the carrier is lowered into
a chassis which contains stand-offs that insert into each side through the stand-
off receiving apertures 42 and into the stand-off receiving notches 36 of the
handle 30. Stand-offs also insert into one or both of apertures 40 and 44. As the
handle is pushed down towards a locked position (Figure 1 shows the handle in
the locked position), the notches 36 push against their corresponding stand-offs
thereby forcing the drive carrier 10 to slide forward in direction 53 to a locked
position in the chassis. Upon removal, a user pulls up on the handle 30. As a
result, the notches 36 push against the opposite sides of the stand-offs forcing
the drive carrier 10 to slide in the opposite direction 55 to an unlocked position in
which the carrier and storage drive can be removed.

[0022] The carrier 10 is a top-loaded carrier meaning that it installs from on top
of the chassis downward, rather than sliding through a front or back surface of the
chassis. Because the carrier 10 is top-loaded, the carrier needs relatively little
space to slide back and forth as compared to front-loaded carriers.

[0023] Figure 1 also shows a locking latch 50. The locking latch 50 of the
embodiment of Figure 1 extends between the sides 14, 16 and slides near or
along top edges 18, 20 of the sides 14, 16. The locking latch 50 contains a
friction pad 52 (e.g., ridges) that a user can grip to force the latch 50 to slide in
directions 53 or 55. Once the handle 30 is lowered into the locked position
(shown in Figure 1), sliding the locking latch 50 in direction 55 causes the locking
latch 50 to engage the handle (exemplary detail to be shown Figures 10A and
10B) to prevent the handle 30 from being raised. With the handle 30 being
retained in place by locking latch 50, the handle cannot be raised. If the handle
cannot be raised, the drive carrier 10 cannot be removed.

[0024] To unlock and remove the driver carrier, a user slides locking latch 50 in
direction 53 to disengage the latch 50 from handle 30. Once the latch 50 is
disengaged from the handle 30, the handle can be raised upward thereby
causing the drive carrier's handles to push themselves against the stand-offs
extending through apertures 42. As a result, the drive carrier 10 slides along
direction 53 until the carrier can be removed from the chassis.
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[0025] Figure 2 illustrates the drive carrier 10 with a storage drive 100 attached
to the carrier 10 (e.g., via screws or other attachment mechanisms). The storage
drive (e.g., hard disk drive or other type of storage medium) 100 is mounted on
the base 12 of the carrier 10. In dashed line, Figure 2 also depicts a plane 60.
Plane 60 extends through hinges 34 and 35 and is parallel to the base 12. As the
handle 30 is raised up from its locked position, the lateral member 31 of the
handle pivots upward and away from plane 60. As the handle 30 is pushed
downward towards its locked position, the handle’s lateral member 31 pivots
downward towards plane 60 and base 12 to lock the drive carrier 10 in the
chassis. When the drive carrier 12 is in its locked position, the lateral member 31
of the handle 30 rests above the plane 60.

[0026] Figure 3 shows a front view of the drive carrier 12 with storage drive 100
included therein. As can be seen, the handle 30 rests substantially flush with the
top edges 18 and 20 of sides 14 and 16. Further, the drive carrier 10 height H1 is
not substantially greater than the height H2 of the drive 100 itself, and the drive
carrier width W1 is not substantially greater than the width W2 of the drive. For
example, in some embodiments carrier height H1 and width W1 of the carrier 10
are within 99% of the height H2 and width W2 of the drive 100.

[0027] Figure 4 shows a side view of the carrier 10 with the drive 100 depicted
in dashed outline. The length of the carrier 10 is denoted as L1 and the length of
the drive 100 is denoted as L2. Operating the handle 30 from above the
carrier 10 (rather than at an end 15 or 17) means that the handle and any
supporting structure need not be included at the ends of the carrier and thus the
length of the carrier need not be extended to accommodate the handle.
Accordingly, the length L1 of the carrier need not be substantially greater than the
length L2 of the drive 100 (e.g., within 99%).

[0028] Figure 5 illustrates another embodiment of carrier 10. A difference
between the embodiment shown in Figure 5 and that of Figure 1 relates to the
locking latch that locks the handle 30 in its locked position. In Figure 1, the
locking latch 50 comprises a member (e.g., a single piece) that extends between
the top edges 18 and 20 of the sides 14 and 16. In Figure 5, however, the locking
latch comprises two separate latches 70 and 72. Each latch 70, 72 slides (by
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operation of a user) along a corresponding top edge 18, 20 and is operated
independently of the other latch.

[0029] Figure 6 illustrates the installation of the drive carrier 10 (storage drive
not shown) in a chassis 110. The chassis 110 comprises any type of a housing
for a computer (e.g., server) or other type of system in which a storage drive
could be used. The chassis comprises a surface 112 to which the drive carrier 10
is lowered and attached to during installation. In some embodiments, the surface
112 may comprise the bottom surface of the chassis 110, but can be other
surfaces within the chassis 110 as desired.

[0030] The surface 112 comprises a plurality of stand-offs 114, 116, 118, and
120. In the example of Figure 6, two stand-offs 114, 116 are provided on the
surface 112 and engage one side 14 of the drive carrier 10, and two other stand-
offs 118, 120 are provided on the surface 112 to engage the other carrier side 16.
Each stand-off 114-120 in Figure 6 generally includes a rectangular-shaped
member extending upward from surface 112 at a generally 90 degree angle.
Each such upward extending member comprises a laterally-protruding pin.
Stand-offs 114-120 comprise pins 122-128, respectively, as shown. As used
herein and unless otherwise indicated, the term “stand-off” includes member that
extends up from the surface 112 as well as the pin.

[0031] The drive carrier 10 is lowered with the handle 30 in the unlocked, up
position as shown. As the drive carrier 10 is lowered along the direction of arrow
130 onto the surface 112, the drive carrier is positioned such that the pins 122-
128 from the stand-offs 114-120 enter the stand-off receiving apertures 42 and 40
on both sides of the carrier. With the handle 30 in the up position as shown, the
notches 36 in the termination portions of the handle 30 are oriented so as to be
able to receive pins 122 and 126 from stand-offs 114 and 118.

[0032] Each aperture is generally L-shaped having a vertical pin entering
portion and a horizontal pin retaining portion. Figure 7A illustrates stand-off
receiving aperture 42 which receives a pin 122 from a stand-off 118 into the pin
entering portion 147 of the aperture 42. The pin 122 is received through the pin
entering portion 147 and into the aperture 42 initially into position 129. The
termination portion 37 of the handle 30 also is shown in relation to the received
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pin 126. As the handle 30 is lowered into its locked position in the direction of
arrow 133, one surface 36a that, in part, defines the notch 36 presses against
one side of the pin 122, which is fixed in place, thereby forcing the entire drive
carrier 10 to move in the direction of arrow 141. When the handle 30 is fully
lowered (Figure 7B), the pin 122 resides in a pin retaining portion 131 of the
aperture 42. The carrier 10 cannot be removed at least in part because the pin
122 is held in place by the pin retaining portion 131 of the aperture.

[0033] In Figure 7B, as the handle 30 is raised up in the direction of arrow 135
from the locked position to the unlocked position, the notch’s opposing surface
36b (opposite that of surface 36a) presses against the pin’s side opposite to that
contacted by notch surface 36a during installation. The force exerted by notch
surface 36b against the pin 122 causes the carrier 10 to slide in the opposite
direction 143 so that the pin again becomes resident at position 129 thereby
permitting the carrier to be lifted up and removed from the chassis 110.

[0034] Referring again to Figure 6, the stand-offs 118 and 120 have pins 126
and 128 that extend to both sides of the rectangular shaped members. Another
pair of stand-offs 150 and 152 is also shown. This configuration permits two drive
carriers 10 to be installed side-by-side in the chassis if desired.

[0035] In some embodiments, the storage drive has a blind-mating connector
on one end of the drive and thus exposed at end 17 of the carrier 10. Once the
carrier 10 is in place on surface 112 and the pins 122-128 from the stand-offs
114-120 are engaged in the stand-off receiving apertures 40 and 42, the handle
is pushed downward in the direction of arrow 133 by a user as explained above.
The pivoting handle causes the notches 36 to push against pins 122 and 126
thereby to force the carrier 10 to slide in the direction of arrow 141 and force the
mating of the storage drive’s blind-mating connector to a corresponding connector
(not shown) in the chassis.

[0036] In the embodiment of Figure 6, no stand-offs or pins are provided for
engaging apertures 44. As such, the drive carrier 10 of the embodiment of Figure
6 could be installed backwards which would mean that the storage drive’s
connector would be on the wrong side of the carrier for engaging the

corresponding connector.
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[0037] Figure 8 illustrates an embodiment in which a third pin is provided on a
stand-off on each side of the carrier. As shown in the example of Figure 8, each
of stand-offs 114 and 118 have an extra pin 140 and 142, respectively. In other
embodiments, separate stand-offs are provided altogether to provide the extra
pins 140, 142. Pins 140 and 142 engage stand-off receiving apertures 44 on the
sides 14, 16 of the carrier 10. Pins 140 and 142 create an asymmetry of the pins
along each side of the carrier 10 (pins 140, 142 are closer to pins 122, 126,
respectively, than to pins 124, 128) thereby permitting the carrier 10 to be
installed in only one orientation in the chassis.

[0038] Figure 9A illustrates a drive carrier 10 positioned on the surface 112 with
the handle 30 in the unlocked position. In the embodiment shown, the carrier
includes the separate latches 70 and 72 (discussed above regarding Figure 5).
Figure 9B shows a blown-up portion 160 of Figure 9A illustrating the interaction
between one of the latches 72 and the handle 30. The handle 30 includes a tip
portion 170 adapted to engage into a receiving portion 75 of latch 72. Figures 9A
and 9B show the drive carrier 10 with the handle 30 still in the unlocked position.
A similar structure is provided for the other side of the handle.

[0039] Figures 10A and 10B are similar to Figures 9A and 9B but show the
handle 30 in the locked position with the latches 70 and 72 slid toward the handle
30 to thereby engage the handle tip portions 170. Once the latches 70 and 72
engage the tips of he handle 30, the handle cannot be pivoted up. With the
handle thus locked down, the pins from the stand-offs remain engaged in the
stand-off receiving apertures of the carrier 10 and thus the carrier cannot be
removed from the chassis. The latches 50, 70, 72 thus effectively lock the carrier
10 in place in the chassis. An accidental jar to the chassis 110 will reduce the
possibility that the carrier 10 is dislodged from the surface 112 of the chassis.
[0040] Figure 11 shows a method in accordance with various embodiments. At
202, a user lowers the drive carrier 10 (with storage drive) into a chassis so that
at least two apertures (e.g., apertures 40-44) on either side of the carrier engage
stand-offs provided in the chassis. At 204, the user pivots the handle 30
downward thereby causing a plurality of surfaces on the handle to push against
the stand-offs to thereby force the drive carrier to move toward a locked position
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in the computer chassis. The plurality of surfaces which push against the stand-
offs are opposite the hinge points 34, 35 from a portion of the handle that a user
presses on (lateral member 31). At 206, the user slides a locking latch along
each side of the carrier toward the handle to engage a locking portion of the
handle (e.g., the tip portions 170) to thereby lock the handle when the drive is the
locked position.

[0041] To remove the drive carrier, a user slides (208) the locking latches in the
opposite direction (i.e., away from handle 30) to disengage the latches from the
handle 30. At 210, the user pulls upward on the handle to force the drive carrier
to move toward an unlocked position so that it can be removed from the chassis.
[0042] The above discussion is meant to be illustrative of the principles and
various embodiments of the present invention. Numerous variations and
modifications will become apparent to those skilled in the art once the above
disclosure is fully appreciated. For example, while embodiments have been
discussed with relation to power measurement and control, those skilled in the art
will understand that embodiments are equally applicable to current measurement
and control. It is intended that the following claims be interpreted to embrace all

such variations and modifications.
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CLAIMS

What is claimed is:

1. A drive carrier comprising:

a base adapted to receive a drive;

two opposing sides extending from said base, each side having first and
second stand-off receiving apertures that each receive a stand-off
from a surface on which said drive carrier is to be positioned;

a handle coupled to each side via a hinge, said handle having a stand-off
receiving notch associated with each side, each stand-off receiving
notch receives one of the stand-offs when the drive carrier is locked
in place on said surface, each of said notches applies insertion and
removal forces against the received stand-off during insertion and
removal, respectively, of said drive carrier;

wherein said hinges define a plane through said hinges and parallel to said
base; and

wherein said handle pivots downward toward said plane and base to lock
said drive carrier to said surface, and when said drive carrier is in a
locked position, a lateral member of said handle rests above said

plane.

2. The drive carrier of claim 1 wherein, to unlock said drive carrier from said

surface, said handle is pivoted upward away from said plane.

3. The driver carrier as in any of the above claims wherein said handle has a
protruding lock extension on either side of said handle, each protruding lock
extension engages in a locking latch provided on said sides to lock the handle

and drive carrier in place on said surface.

4. The drive carrier of claim 3 wherein said locking latch is selected from a
structure consisting of (a) a pair of separate slidable locking latches, one slidable
locking latch on a top edge of each of said sides and (b) a slidable member that
extends between said top edaes of said sides.



WO 2010/147593 PCT/US2009/047894

11

5. The drive carrier of claims 3-4 wherein said locking latch comprises a
receiving portion that receives said protruding lock extension when said handle is
locked.

6. The drive carrier of claims 3-4 wherein the locking latch comprises a
flexible material that deforms as the handle is pivoted downward and returns to its
original shape as the handle is locked in place.

7. The drive carrier of claim as in any of the above claims wherein each side
comprises a third stand-off receiving aperture positioned closer to one of the first
or second stand-off receiving apertures than the other of the first or second stand-

off receiving apertures.

8. A system, comprising:

a computer chassis having a surface, said surface comprises a plurality of
stand-offs;

a top-loaded drive carrier comprising a handle, a base, and two opposing
sides extending from said base, wherein said base receives a drive
and wherein each side has first and second stand-off receiving
apertures, and each stand-off receiving aperture receives a stand-
off when said drive carrier is locked to said surface;

wherein said handle is coupled to each side via a hinge, said handle
having a stand-off receiving notch associated with each side, each
stand-off receiving notch receives one of the stand-offs when the
drive carrier is locked to said surface;

wherein said hinges define a plane through said hinges and parallel to said
base; and

wherein said handle pivots downward towards said plane and base to lock
said drive carrier to said surface, and when said drive carrier is

locked in place, said handle rests above said plane.
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9. The system of claim 8 wherein, to unlock said drive carrier from said
surface, said handle is pivoted upward away from said plane.

10.  The system of any of claims 8-9 wherein said handle has a protruding lock
extension on either side of said handle, each protruding lock extension engages
in a locking latch.

11.  The system of claim 10 wherein said locking latch is selected from a
structure consisting of (a) a pair of separate slidable locking latches, one slidable
locking latch on a top edge of each of said sides and (b) a slidable member that
extends between said top edges of said sides.

12.  The system of any of claims 8-11 wherein each side comprises a third
stand-off receiving aperture positioned closer to one of the first or second stand-
off receiving apertures than the other of the first or second stand-off receiving
apertures.

13. A method, comprising:

lowering a drive carrier downward into a computer chassis so that at least
two slots on either side of said drive carrier engage stand-offs
provided in said computer chassis; and

pivoting a handle downward thereby causing a plurality of surfaces on the
handle to push against said stand-offs to thereby force the drive
carrier to move toward a locked position in said computer chassis,
said plurality of surfaces being opposite hinge points from a portion
of the handle that a user presses on.

14.  The method of claim 13 further comprising pulling upward on said handle

to force the drive carrier to move toward an unlocked position.
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15. The method of any of claims 13-14 further comprising sliding a locking
latching along each side toward said handle to engage a locking portion of said
handle to thereby lock said handle when said drive carrier is in said locked

position.
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202 LOWER DRIVE CARRIER INTO CHASSI SO THAT AT
LEAST TWO SLOTS (E.G., APERTURES 40-44) ON
\ EITHER SIDE OF CARRIER ENGAGE STAND-OFFS
PROVIDED ON CHASSIS

A 4

204 PIVOT HANDLE DOWNWARD THEREBY CAUSING A
\ PLURALITY OF SURFACES (E.G., 36A) ON THE HANDLE
TO PUSH AGAINST THE STAND-OFFS TO THEREBY
FORCE THE DRIVE CARRIER TO MOVE TOWARD A
LOCKED POSITION IN CHASSIS.

206 Y
\ SLIDE LOCKING LATCH ON EACH SIDE OF CARRIER

TOWARD HANDLE TO ENGAGE LOCKING PORTION
(E.G., TIP PORTION 170) OF HANDLE TO THEREBY
LOCK HANDLE WHEN CARRIER IS IN LOCKED
POSITION

208 J

SLIDE LOCKING LATCH ON EACH SIDE OF CARRIER
AWAY FROM HANDLE TO DISENGAGE LOCKING
PORTION OF HANDLE TO THEREBY UNLOCK HANDLE

-

210

Y

PULL UPWARD ON HANDLE TO FORCE DRIVE
CARRIER TO MOVE TOWARD UNLOCKED POSITION

FIG. 11

-
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