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Removable Electrical Unit

Technical Field of the Invention

This invention relates to the field of electrical units which are

removable from their housing.

Background of the Invention

2 A current trend in the desigh of éiectrical systems is the
| provision of modular configurations whereby the individual electrical

devices making up the system are removable from the system housing. Such
systems provide a number of advantages. The customer is able to buy a -
_system which has a combiﬁétibp of different'devi;e types tailored to his
own requirements. In addition, the manufacturer is able to offer a large
number of different systems based on a smaller range of individual
device types. If a devi;e becomes defective, it can be removed for
repair and replaced with a good device without seriously degréding the

performance of the system as a whole.

One type of multi component system is a mass data storage subsystem
which comprises removable data storage devices, e.g. disk drives,
mounted in a chassis which also contains associated device controllers,

power supplies and cooling fans.

With removable disk drives, extra provision in the form of improved
shock mounts is commonly required to provide protection for the head
disk assembly during handling. Although it may be possible to provide
‘Protection sufficient to cope with most handling éonditions, it is
extrémély difficult to achieve such a level of protection within the
limited space of a fixed form factor e.g. 5.25 inﬁhes. Care is also
needed when inserting or removing the disk drive into or from the

chassis in order to avoid damage to the head disk assembly.
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An article entitled 'Removable and Transportable DASD' (IBM
‘Technical Disclosure Bulletin vol.33 No.6B November 1990 pp 76-77)
describes a disk file module which is designed to be reﬁovably installed
in the chassis of a user system. The module includes a first handle on
its front surface for use in removing the module from either rack or
tower mounfing chassis. A second handie which folds flat at the top of

the unit may be used an additional carrying aid.

A similar arrangement is employed in the EMR removable disk
subsystem manufactured by Emulex Corporation. A pair of removable
Portable Disk Modules (PDM) are mounted in a chassis and each module has
a front mounted handle and a second handle hingeably attached to its top
surface. The second handle is presumably used to assist in.removal of

the module from the chassis.

Disclosure of the Invention

Accbrdingly, the invention provides a removable electrical unit for
location in the chassis of an electrical apﬁaratus; the unit including
catch means mounted on an outer surface thereof and adapted to engage
with stop means mounted on an inner surface of the chassis when the unit
is partly withdrawn from the chassis, thereby to prevent complete '
removal therefrom, the unit further including a combined grip and
release mechanism in the form of a handle, exposed by said partial
withdrawal, which is operable to disengage the catch means from the stop

means thereby to allow complete withdrawal of the unit from the chassis.

When the electrical unit is partially withdrawn from the chassis,
the catch means and stop means engage thereby preventing complete
removal. The combined grip and release mechanismi&n the unit is actuated
to disengage the stop and catch means and the unit can then be
completely removed from the chassis. In this way, the user is prevented

from removing thé unit in such a manner that may cause damage to the
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electrical/electronic components of the unit ard is forced to use the

handle in order to remove the unit from the chassis. -

It is further preferred that when the unit is at the partly removed
position, the handle is-movable from a first position lying flush with
the surface of the umit, whéré‘the lateh §“éhgaged with the stop, to a
second positlon standlng proud from. the unit surface, where the latch is

disengaged from the stop.

" In a preferred arrangement, the stop means is resilient and deforms
when engaged by the latch means when the unit reaches the partly removed
position during removal of the unit from the chassis. In this way, the

compre551b111ty of the stop means provides a soft stop whlch avoids

damage to sensitive components of the .electrical unit whlch may p0551b1y

be caused by abrupt contact of the stop means dnd latch means during

removal of the unit.

[
In a second aspect of the invention, there is provided an

electrical apparatus comprising a chassis in which is mounted at least

one removable electrical unit as claimed in the appended claims.

A preferred embodiment of the invention will now be described by

way of example only with reference to the accompanying drawings.

Brief Description of the Drawings

Figure 1 is an exploded perspective view of a data storage

subsystem including removable disk drives;

Figure 2 is a perspective view of one of the removable disk drives

of Fig. 1;
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Figure 3 is a first perspective view of the interior of the housing
of a Fig. 2 disk drive showing the release mechanism employed in the

present invention;

Figure 4 is a more detailed view of the release mechanism shown in ..

Figure 5 is a second perspective view of a Fig. 2 device excluding

the release mechanism;

- Figure 6 is a perspective view of the catch release mechanism as

employed in the removable disk drive of Fig 2;

Figure 7A is a schematic view of the catch and release mechanism, -

with the stop block engaged with the stop spring;

Figure 7B is a schematic view of the catch and release mechanism,

with the stop block.disengaged from the stop spring;

Figure 7C is a schematic plan view of the stop spring and part of
the stop block.

Detailed Description of the Invention

Referring to Figure 1, there is shown a data stofage subsystem
which comprises four removable disk drives 20 {(two of which are shown)
each of which is mountable into a corresponding device bay 12 in the
front of the subsystem chassis 10. Cooling fans 18, a power supply 16
and disk drive controller card 14 are mounted in the chassis behind the
disk drives. A device bay is defined by top, boftom and side walls of
the chassis. Hingeably attached to the front of the chassis is a front

cover 15. When it is desired to obtain access to the front of disk

‘drives in order to remove them from the chassis, the front cover is

pulled down to the position shown in Fig. 1.
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Each removable disk drive incorporates a soft stop and release
mechanism which is employed to prevent removal of the unit from the
chassis in an unsafe manner. As will be described in greater detail
below, when the disk drive is partially removed from the chassis, a stop
block unit 70 (see Fig.7) prOJectlng from the top surface of the dlsk )
drive hous1ng hits a stop spring 84 whlch is f1xed to .the 1nner surface
of the chassis. The release mechanism takes the form of a user operated
top handle 30 which is connected to the stop block unit via a link plate
50. Actuation of the handle causes disengagement of the stop block and

stop spring.

Fig. 2 shows the exterior of the disk drive housing 20 in which the
head disk assembly and associated electronics are mounted. Extending
along the top surface of the hous1ng is a groove 100 which is d1v1ded .

'alongltudlnally into two portlons by a central rib 102. The r1b provides
& sacrificial wear strip to prevent damage to the top surface of the
unit during insertion and withdrawal into and out of the chassis.
ﬁecesses in the top surface interrupt the groove in two positions. The
top hendle 30 of the release mechanlsm is positioned in a first recess
40 nearest the front surface of the housing. Projections 72 on the stop
block unit 70 protrude through an aperture in the housing into a second
recess 42 nearer-the rear of the housiﬂg. The housing also includes a
front handle 22 on its front surface which is used to pull the device

‘from the system chassis.

Fig. 3 shows the interior of the disk drive housing with the
sidewall 80 (Fig.2) and the head disk assembly removed in order to show
the release mechanism and stop block unit. The top handle shown in Fig.
2 is hingeably attached to the housing by means of a hinge pin which
passes through the handle and through a pair of holes 34 defined on the
inner surface of the housing (seen best in Figure 5). The top handle
includes .two teeth 32 which pass througﬁ an opening in the top surface
of the housing and engage in corresponding slots in the link plate 50
(Flg 6). One end of the link plate is held in position adJacent the

inner surface of the housing by a split pin 54 which passes through a
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hole in a pillar 36 (Fig.5) standing proud of the housing inner surface.
The pillar passes through a slot 52 in the link plate. Two prongs S8 at
the other end of the link.plate locate under a pair of ears 60 which are
part of the housing casting. The link plaﬁe is free-to move along the
length of the housing to an extent limited by the length of the link

plate slot.

The stop block unit 70 shown in Figure 6 fits into a recess in the
housing adjacent to the cast ears. Two upwardly extending projections 72
of the unit protrude through an aperture in the housiﬁg. Two rétgining _
springs 76 fixed on the inner surface of the housing bear againsﬁ the
ends of the stop block unit thereby holding it place in the disk drive
housing. When the release mechanism is assembled in the disk drive
housing, two fingers 56 of the link plate bear against angled faces 74
of the stop block unit. .

Fig 7 shows, in schematic form, the removable disk drive in two
positions with respect to the chassis. In Fig. 7A, the disk drive is
partly removed from the chassis with the top handle in the down position
and the stop blocﬁ_against the stop spring. Fig. 7B éhows the removable
disk drive with the top handle in the up position and the stop block
disengaged from the stop spring. The distance moved by the link plate
during actuation of the handle is indicated by 'D' in Fig. 7. Fig. 7C is
a plaﬁHQEEG of the position of the stob spring 84 relative to the stop

_ block projections 72.

In operation, the disk drive is removed from the chassis until the
projections 72 engage the stop spring 84 which is fixed at one end 86 to
the inner top surface 13 of the chassis (Figure 7A). The resilience of
the stop spring is designed to provide a 'soft stop' so as to avoid
damage to the head disk assembly when the projections hit the stop
spring. In this position, the front portion of the disk drive (e.g. half
-of the length of the disk drive) projects beyond the front of the
chassis. Dotted line 82 indicates the position of the top surfaée of the

disk drive. In this position, the top handle is accessible to the
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operator (when the disk drive is fully inserted in the chassis, the top
handle is not accessible). To delatch the stop block from the stop
spring, the handle is raised to the upright position thereby causing the
teeth 32 at the end of the handle to bear against bearing surface 55
thereby moving the link plate into the position shown in Fig. 7B. The
link plate moves with respect to the housing and angled faces 57 on the
iink”plate engage angled surfaces 74 of the stop block. Because the
prongs 58 of the link plate are held under the cast ears of the housing,
the fingers 56 force the stop block down relative to the disk drive
housing and against the retaining spring 76. This causes the stop block
to clear the stop spring and the disk drive can then be removed from the

chassis in a safe two handed manner.

When the removable disk drive is inserted into the chassis, the
stop spring mounted in the chassis rides on the central rib on ‘the top
surface of the disk drive. The spring passes over the stop block
projections 72,.forcing the stop block down against the retaining
spring. When the stop spring has passed over thg stop block projections;
the retaining spring pushes the stop block unit in to position with the
projections protruding through tlie aperture in the housing. The spring
gives a constant pressure onto the removable device which provides a
controlled insertion of the device into the chassis thus protecting the
connector at the rear of the device and head disk assembly from shock.
Thus, the operator cannot insert the device at a velocity which could
cause damage. Furthermore, the stop spring is in constant contact with
the disk drive housing during insertion and provides a grounding path
from the chassis to the removable disk drive and also provides Radio

Frequency Interference (RFI) suppression.

When the drive is fully inserted into its bay, a connector (not
shown) at the rear of the disk drive mates with a corresponding
connector 17 on thg fan assembly 18. Cabling (nbf shown) connects the
disk drive via connector 17 to the controller card and power supply.
While not essential for carrying out the present invention, defails of

the connectors and technique by which the disk drive may be latched and
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international application PCT/GB 91/00253 filed 19.02.91. This

application is hereby incorporated by reference.
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Claims

1. Removable electricai_unit for location in the chassis of an
electrical apparatus, the unit including catch means mounted on an outer
surface thereof and adapted to engage with stop means mounted on an
inner surface of the chassis when the unit is partly withdrawn from the
chassis, thereby to prevent complete removal therefrom, the unit further
inclnding a combined grip and release mechanism in the form of a handle,
exposed by said partial withdfawgl, which is operable to disengage the
catch means from the stop means thereby to allow complete withdrawal of

the unit from the chassis.

2. A removable electrical unit as claimed in claim 1, wherein when the
unit is at said partly withdrawn position, the handle is movable from a
first position lying flush with the surface of the unit, where the catch
‘is engaged with the stop, to a second position standing proud from the

unit surface, where the catch is disengaged from the stop.

3. A removable unit as claimed in claim 1 or claim 2 further
comprising a second handle at the front of the unit for use in

withdrawing the unit from the chassis to said partly withdrawn position.

4, A removable electrical unit as claimed in any preceding claim
wherein the stop means is resilient and is deformable when engaged by
the catch means when the unit reaches said partly withdrawn position

during withdrawal of the unit from the chassis.

5. A removable electrical unit as claimed in claim 4, wherein the
catch means comprises a stop block protruding from the outer surface of
the unit and the stop means is a spring which is. fixed at one end to the

inner surface of the chassis.

6. A removable electrical unit as claimed in claim 5 wherein the-

handle is connected to the stop block by means of a movable link plate,
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wherein when the unit is in said partly removed position, movement of
the handle from first to second position causes the link plate to bear

against the block to cause the block to disengage from the stop means.

7. A removable electrical unit as claimed in claim 6 further

" comprising a retaining_spring fixed to the inner surface of the hoﬁsing
and arranged to engage the lower surface of the stop block wherein when
said handle is moved from first to second position, the stop block bears

against the retaining spring.

8. Electrical apparatus comprising a chassis in which is mounted at

least one removable electrical unit as claimed in any preceding claim.



