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STRUCTURE FOR MOUNTING COMPUTER 
DEVICES, PIVOTABLE BETWEEN OPERATING 
AND SERVICE POSITIONS, INCLUDING A 

PIVOTING SUPPORT MEMBER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is related to a co-pending US. 
application, Docket No. RPS9-2001-0031-US1, ?led on 
Aug. 16, 2001, having a common assignee With the present 
invention, the disclosure of Which is hereby incorporated by 
reference, entitled STRUCTURE FOR MOUNTING COM 
PUTER DRIVE DEVICES, PIVOTABLE BETWEEN 
OPERATING AND SERVICE POSITIONS, AND LATCH 
ABLE IN THE SERVICE POSITION, Which describes a 
computing system including a pivoting mounting structure 
for mounting one or more electronic devices. The mounting 
structure is itself mounted to pivot betWeen an operating 
position, Within the computing system, and a service posi 
tion, With the pivoting mounting structure extending outside 
the computing system for the installation or removal of 
electronic devices. Areleasable latch prevents movement of 
the mounting structure from its service position. 

[0002] This application is also related to a co-pending US. 
application, Ser. No. 09/708,349, ?led Nov. 8, 2000, having 
a common assignee With the present invention, the disclo 
sure of Which is hereby incorporated by reference. This 
copending application describes a computing system includ 
ing a frame and a drive mounting structure for mounting one 
or more drive units Within the computing system, With the 
drive mounting structure being pivotally and removably 
mounted on the frame to move betWeen an operating posi 
tion, in Which an internal end of a drive unit mounted Within 
the drive mounting structure is held Within the computing 
system, and a service position, in Which the internal end of 
the drive unit extends outWard from the computing system. 

BACKGROUND INFORMATION 

[0003] 1. Field of Invention 

[0004] This invention relates to a cage or bracket for 
mounting one or more electronic devices Within a computer, 
particularly to such a cage or bracket pivotable betWeen an 
operating position, in Which the electronic devices are held 
in place Within the computer, and a service position, in 
Which the electronic device(s) is/are moved outWard from 
the computer for removal or installation, and, more particu 
larly, to such a cage or bracket including a pivoting bracket 
supporting the cage or bracket in its operating position. 

[0005] 2. Description of the Related Art 

[0006] Typical computer systems include a number of 
device bays, in Which drive devices are mounted by instal 
lation from the front of the system. Such drive devices, 
Which are often called DASD (Direct Access Storage 
Device) drives, include ?oppy disk drives, hard disk drives, 
and CD ROM drives. Often, these bays do not provide 
access to insert screWs to engage the threaded mounting 
holes provided Within the drive devices. While these mount 
ing holes are typically provided along the left and right sides 
of the drive device, and often also along the bottom surface 
of the drive device, in many computing systems the bays 
only provide for attachment access from the front of the 
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system. In many computer systems, drives are mounted in a 
side-by-side arrangement, preventing access to the screW 
holes on the side of each drive adjacent the other drive. 
Therefore, a number of adapters have been devised to fasten 
to various of the threaded mounting holes of a drive device, 
With the device attached to the adapter being installed from 
the front of the computer system. For example, a slide may 
be screWed to each side of a drive device, With the frame 
surfaces forming the drive bay being adapted to provide 
recesses for sliding engagement With the slides on opposite 
sides of the drive device. 

[0007] What is needed is a structure, such as a cage, for 
mounting a drive, With the structure itself being pivotable 
from an operating position, in Which it is held closely among 
adjacent structures of the computing system by means of a 
bracket extending to contact the frame, and a service posi 
tion, in Which access to the screWs mounting the drive Within 
the structure is provided. In particular, it is desirable to 
provide such a bracket, supporting the structure in the 
operating position, Which is pivotable to clear adjacent 
devices as the structure is pivoted out of the operating 
position. 

[0008] US. Pat. No. 5,995,364 describes a bracket for 
mounting a disk drive, in Which the mounting bracket is 
pivotally mounted Within a computer frame. As the mount 
ing bracket is moved into its operating position, surfaces of 
the mounting bracket are brought into contact With the 
frame. 

[0009] US. Pat. No. 5,572,402 describes a hard disk drive 
mounting assembly that extends vertically in an operating 
position Within a computer frame at an opening in the frame. 
The mounting assembly is pivoted into a service position 
through an oblique angle to extend outWard through the 
opening in the frame. The mounting assembly is held Within 
its service position by means of a pair of spring catches 
mounted at opposite sides of the mounting assembly, Which 
are accessible from outside the computer to release the 
mounting assembly. 

[0010] Anumber of other patents, including US. Pat. Nos. 
5,172,305, 5,495,389, 5,784,251, 5,784,252, and 5,973,918 
describe methods for making relatively large portions of a 
computer system, including, for example, adjacent external 
covers of the system, pivot open to provide access to various 
structures Within the computer system. These pivotable 
portions may include hard disk drives, poWer supplies, etc. 
In US. Pat. No. 5,495,389, the pivotable assembly is held in 
its closed or operational position by means of a locking paWl 
mounted on the frame and pivoted by a key lock. 

[0011] US. Pat. No. 4,268,100 describes a printed circuit 
board holder including an integral, generally rectangular 
board receptacle Which is pivotally supported above the base 
of a data processing device by spaced cradle posts. An 
integral latch mechanism keeps the holder in the normal 
(operating) position until the latch is manually released by 
outWard de?ection. 

[0012] When the circuit board holder of US. Pat. No. 
4,268,100 is brought into its closed or operating position, a 
number of connector spring contacts are brought into contact 
With pins extending outWard from a mother board. The 
latches then prevent movement of the circuit board holder 
toWard the open position, aWay from the mother board. In 
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US. Pat. No. 5,973,918, a power supply connection is made 
as the pivotable structure is closed. In each of the systems of 
the other patents described above, the pivotable structure 
comes to rest along various surfaces of the frame. What is 
needed is a pivoting member, attached to a pivoting structure 
such as a drive mounting bracket, With the pivoting member 
contacting the frame in an extended position, and With the 
pivoting member being movable inWard, toWard the pivot 
ing structure, to allow clearance for other devices mounted 
to the frame as the pivoting structure is pivoted upWard. 
Such a con?guration Would alloW the installation of a 
device, such as a disk drive, in a location extending over 
other devices attached to the frame, Without a need to 
modify the frame to provide a doWnstop function for the 
pivoting structure. 

SUMMARY OF THE INVENTION 

[0013] In accordance With a ?rst aspect of the invention, 
apparatus for holding a device Within a computing system 
having a frame is provided. The apparatus includes a device 
holding structure for holding the device, a mounting struc 
ture pivotally mounting the device holding structure Within 
the frame, and a support member pivotally mounted on the 
device holding structure. The device holding structure is 
mounted to move in a ?rst pivoting direction betWeen an 
operating position Within the frame and a service position. 
The device holding structure extends outWard from the 
frame in the service position. The support member is 
mounted to move on the device holding structure in a second 
pivoting direction betWeen an extended position and a 
retracted position. The support member in the extended 
position extends to contact a surface of the frame to prevent 
movement of the device holding structure opposite the ?rst 
pivoting direction past the operating position. The support 
member is moved toWard an adjacent surface of the device 
holding structure into the retracted position. Preferably, the 
second pivoting direction is opposite the ?rst pivoting 
direction. 

BRIEF DESCRIPTION OF THE FIGURES 

[0014] FIG.1 is a fragmentary cross-sectional side vieW of 
a computer system including a disk drive mounting structure 
built in accordance With the present invention; 

[0015] FIG. 2 is a fragmentary cross-sectional rear vieW 
of the computer system of FIG. 1, taken as indicated by 
section lines 11-11 therein; 

[0016] FIG. 3 is a fragmentary cross-sectional side vieW 
of a tab Within a pivoting support bracket of the disk drive 
mounting structure of FIG. 1 engaging a computer system 
frame in accordance With a variation of the present inven 
tion; and 

[0017] FIG. 4 is a fragmentary cross-sectional plan vieW 
of the tab and frame of FIG. 3, taken as indicated by section 
lines IV-IV in FIG. 3. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0018] FIGS. 1 and 2 shoW a computer system 10 includ 
ing a disk drive mounting structure 12 built in accordance 
With the present invention, With FIG. 1 being a fragmentary 
cross-sectional side vieW, and With FIG. 2 being a fragmen 
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tary cross-sectional rear vieW, taken as indicated by section 
lines 11-11 in FIG. 1. The computer system 10 includes a 
frame 14 and a removable cover 16. The disk drive mounting 
structure 12 is pivotally mounted to the frame 14 by means 
of a pair of mounting brackets 18, each of Which includes a 
hole 20 through Which a pin 22 extends. The pins 22 are 
attached to extend outWard from opposite sides 24 of the 
disk drive mounting structure 12. Each mounting bracket 18 
is fastened to the frame 14 by means of a single screW 24 and 
nut 26, With an additional support being provided by a tab 
28 extending as a part of the mounting bracket 18 through 
a slot 30 in the frame. 

[0019] After the cover 16 is opened or removed, the drive 
mounting structure 12 is moved outWard, in the direction 
indicated by arroW 31, through an intermediate position, 
indicated by dashed lines 32, into a fully open service 
position, indicated by dashed lines 34. With the drive 
mounting structure 12 in the service position, indicated by 
dashed lines 34, access is easily obtained, for example, to 
screWs 36 mounting a disk drive 38 Within the drive mount 
ing structure 12, even When the disk drive mounting struc 
ture 12 extends betWeen adj acent structures, such as a circuit 
card 40 and a poWer supply 42, shoWn as examples in FIG. 
2. Moving the drive mounting structure 12 into the service 
position also provides access for plugging and unplugging a 
cable 43 extending to the disk drive 38, even When the disk 
drive mounting structure 12 extends into a position adjacent 
a structure 44. 

[0020] When the disk drive mounting structure 12 is in its 
operating position, it is held in place, against rotating too far 
in the direction of arroW 31, by a pivoting support member 
46, extending to rest against a loWer panel 48 of the frame. 
When the cover 16 attached or closed, the disk drive 
mounting structure in its operating position held in place by 
the cover 16. Electrical grounding considerations may 
necessitate the use of cantilever contact springs extending 
betWeen the drive mounting structure 12 and the cover 16. 

[0021] The pivoting support member 46 is pivotally 
mounted on the disk drive mounting structure 12 by means 
of a pair of shoulder screWs 50, and is pulled in the direction 
of arroW 52 by an extension spring 54 extending betWeen a 
pin 56 attached to the disk drive mounting structure 12 and 
a pin 58 attached to the pivoting support member 46. A tab 
60, extending outWard as a portion of the disk drive mount 
ing structure 12, limits the rotation of the pivoting support 
member 46 in the direction of arroW 52 through contact With 
an upWard extending arm 62 forming a portion of the 
pivoting support member 46. The upWard extending arm 62 
may also include an outWard extending tab 64 providing a 
handle by Which the pivoting support member 46 is manu 
ally moved opposite the direction of arroW 52 before the disk 
drive mounting structure 12 is manually rotated in the 
direction of arroW 31. This rotation of the pivoting support 
member 46 opposite the direction of arroW 31 causes the 
member 46 to be folded against the disk drive mounting 
structure 12, into a position, indicated by dashed lines 66. in 
Which the pivoting support member 46 does not contact an 
adj acently disposed structure 67 as the disk drive mounting 
structure 12 is subsequently rotated in the direction of arroW 
31. 

[0022] Thus, the pivoting support member 46 is rotated 
betWeen an extended position, in Which it is shoWn contact 
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ing a frame Wall 48, and a retracted position, in Which it is 
moved against an adjacent surface of the disk drive mount 
ing structure 12, as shown by dashed lines 66. This motion 
betWeen the extended position and the retracted position 
occurs in a direction, opposite that of arroW 52, Which is 
opposite the direction, indicated by arroW 31, in Which the 
disk drive mounting structure 12 is subsequently moved 
betWeen its operating position, in Which it is shoWn, and its 
service position, indicated by dashed lines 34. In this Way 
contact is prevented betWeen the pivoting support member 
46 and the adjacently disposed structure 67 by rotating the 
pivoting support member 46 aWay from the adjacently 
disposed structure 67 before the member 46 is pivoted 
toWard the structure 67 With the motion pivoting the disk 
drive mounting structure 12. 

[0023] FIGS. 3 and 4 shoW a variation of the present 
invention, With FIG. 3 being a fragmentary cross-sectional 
side vieW, and With FIG. 4 being a fragmentary plan vieW, 
taken as indicated by section lines IV-IV in FIG. 3. In 
accordance With this variation of the present invention, a 
frame 68 of the computing system is con?gured to include 
one or more inWard extending tabs 70 forming motion 
limiting surfaces. The remaining structures, including the 
disk drive mounting structure 12 and the pivoting support 
member 46, are as described above in reference to FIGS. 1 
and 2. After the disk drive mounting structure 12 is moved 
into the position in Which it is shoWn in FIG. 1, When the 
pivoting support member 46 is moved in the direction of 
arroW 52, a tab 72 extending as a portion of the pivoting 
support member 46 is moved into position betWeen the tabs 
70 and an adjacent surface 74 of the frame 68. In this Way, 
the disk drive mounting structure 12 is held, With rotation 
being prevented in both the direction of arroW 31 and the 
direction opposite this arroW 31, Without a need to rely on 
contact With the cover 16. 

[0024] The present invention alloWs the use of a member, 
such as the pivoting support member 46, Which extends from 
a pivoted disk drive mounting structure, such as the structure 
12, in a situation in Which the member, if rigidly mounted to 
the pivoted disk drive mounting structure, Would prevent the 
pivoting movement of the drive mounting structure through 
contact betWeen the member and an adjacent structure. The 
adjacent structure may be a cabinet, such as that of a poWer 
supply, a circuit card, or a part of the system frame, Which 
is overextended by the drive mounting structure. Since the 
pivoting support member of the present invention contacts 
an existing Wall of the frame, such as the loWer Wall of the 
frame, the disk drive mounting structure can easily be 
provided as an option or an upgrade, requiring, in the 
example of FIGS. 1 and 2, only the holes required for 
mounting brackets 18, to be Within the frame. Thus, the 
provision of a frame structure extending to meet the pivoting 
structure mounting a disk drive, in the manner described in 
the prior art patents, US. Pat. Nos. 5,172,205, 5,495,389, 
5,784,251, 5,784,252, and 5,973,918. 

[0025] While the invention has been described and shoWn 
as mounting a disk drive Within a computing system, it is 
understood that the invention can readily be used to mount 
another type of device Within a computing system to provide 
for its removal and replacement Within a croWded area, 
Without departing from the spirit and scope of the invention. 
In general, While the invention has been described in its 
preferred forms or embodiments With some degree of par 
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ticularity, it is understood that this description has been 
given only by Way of example, and that numerous changes, 
including the rearrangement of parts, may be made Without 
departing from the spirit and scope of the invention. 

What is claimed is: 
1. Apparatus for holding a device Within a computing 

system having a frame, Wherein said apparatus comprises: 

a device holding structure for holding said device; 

a mounting structure pivotally mounting said device hold 
ing structure Within said frame to move in a ?rst 
pivoting direction betWeen an operating position Within 
said frame and a service position, Wherein said device 
holding structure extends outWard from said frame in 
said service position; and 

a support member pivotally mounted on said device 
holding structure to move in a second pivoting direc 
tion betWeen an extended position and a retracted 
position, Wherein said support member in said extended 
position extends to contact a surface of said frame to 
prevent movement of said device holding structure 
opposite said ?rst pivoting direction past said operating 
position, and Wherein said support member is moved 
toWard an adjacent surface of said device holding 
structure into said retracted position. 

2. The apparatus of claim 1, Wherein said second pivoting 
direction is opposite said ?rst pivoting direction. 

3. The apparatus of claim 2, additionally comprising 

a spring providing a torque causing said support member 
to pivot opposite said second pivoting direction; and 

a surface of said device holding structure preventing 
movement of said support member opposite said sec 
ond pivoting direction past said extended position. 

4. The apparatus of claim 2, additionally comprising a 
motion limiting surface attached to said frame, Wherein 

said motion limiting surface contacts said support mem 
ber With said support member in said extended position 
to prevent movement of said device holding structure in 
said ?rst pivoting direction from said service position, 
and 

said motion limiting surface clears said support member 
With said support member With said support member in 
said retracted position to alloW movement of said 
device holding structure in said ?rst pivoting direction 
from said service position. 

5. A computing system including: 

a frame; 

a device holding structure holding a device, Wherein said 
device holding structure is pivotally mounted Within 
said frame to move in a ?rst pivoting direction betWeen 
an operating position Within said frame and a service 
position, Wherein said device holding structure extends 
outWard from said frame in said service position; 

a support member pivotally mounted on said device 
holding structure to move opposite said ?rst pivoting 
direction betWeen an extended position and a retracted 
position, Wherein said support member in said extended 
position extends to contact a surface of said frame to 
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prevent movement of said device holding structure 
opposite said ?rst pivoting direction past said operating 
position; and 

a structure attached to said frame, disposed adjacent said 
support member in said extended position With said 
device holding structure in said operating position, 
Wherein movement of said device holding structure in 
said ?rst pivoting direction from said operating posi 
tion brings said support member held in said extended 
position into contact With said structure attached to said 
frame, and Wherein said support member held in said 
retracted position clears said structure attached to said 
frame as said device holding structure is moved 
betWeen said operating position and said service posi 
tion. 

6. The computing system of claim 5, Wherein additionally 
comprising 

a spring providing a torque causing said support member 
to pivot in said ?rst second pivoting direction; and 

a surface of said device holding structure preventing 
movement of said support member in said ?rst pivoting 
direction past said extended position. 

Jun. 5, 2003 

7. The apparatus of claim 5, Wherein 

said frame additionally includes a motion limiting sur 

face, 

said motion limiting surface contacts said support mem 
ber With said support member in said extended position 
to prevent movement of said device holding structure in 
said ?rst pivoting direction from said service position, 
and 

said motion limiting surface clears said support member 
With said support member With said support member in 
said retracted position to alloW movement of said 
device holding structure in said ?rst pivoting direction 
from said service position. 

8. The apparatus of claim 5, additionally comprising a 
removable cover, Wherein said removable cover held in 
place on said frame prevents movement of said device 
holding structure in said ?rst pivoting direction from said 
operating position. 


