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This invention relates to ;an,goq Hag&d .e.C..{%ioC@be lts which are renovabl e
fromtheir housing. Backgré%ﬁ FQ engi ri?e(ée _______ ept trend in the
design of electrical systd (F)ne pqa Vi §i'oh o ciul af configurations
wher eby t he individual el edB Draing(dewaged --mak PrRPIED el system are

removabl e _from the systemioueiingt Sushesy.sT.etspaeedvi-de|a nunber of
advant age “ﬁr? st oner ils_able to buy a- systemwhi-eh—has a BEHMGBAYPE90f

di fferent deV| ce types tailored to his own requirenents. In addition, the
manuf acturer: is able to offer a large 1

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

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 comblnatlbn of different deV1ce 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 contalns 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.



nutber gof different systens based on a smaller range of individual device
types. |f a device becones defective, it Thggh glaged repair and
replaced with a good device w thout seriou ﬁﬁ E t he perfornmance of
the systemas a whole. One type of nmulti c mis a mass data
storage .subsystem whi ch conprises renovabl e data storage devices, e.g. disk
dri vesl, I nounted in a chassis which al so contains associ ated devi ce

cont rol supplies and cooling fans. Wth renovabl e gisiGEd)

extra pr g@?’s?%gmﬁ the formof inproved shock nmounts is conmmonly rneyg]m“rsggc’i'
to provide protection for the head diskyassenbly during handling. Although.
It may be possible to provide protectio% sufficient to cope wth nost
handling conditions, it is extrenely difficult to achieve such a level of
protection wt hAJIJ%QEEIe 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



to avoi d damage to the head di sk assenbly. cle entitled

' Renovabl e and Transportable DASD (IBM Te kure Bulletin vol.
33 No. 6B Novenber 1990 pp 76-77) describes a disk file nodule which is
designed to be renovably installed in the chassis of a user system The
nodul e inc |rst handle on its front surface for use in ' e
modul e fro%??’ﬁg? % ack or tower nounting chassis. A second haﬁﬁ%’r}gﬂé&a
folds flat at the top of the unit nay be gsed an ‘addi tional "carrying aid.’

Ilmted'space of a fixed formfactor e.qg. 5 he Care I s al so needed
when inserting or renoving the disk drivel Hﬁ%ﬁw - chassis in order

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 is éngaged with the stop, to a
second positlon standlng proud from. the unit surface, where the latch is

disengaged from the stop.

k 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;



A 'siniltar arrangement is enployed in the EMR renmpvabl e di sk subsystem
manuf act ured by Enul ex Corporation. A pair of renovable Portable D sk
Modul es (PDM) are nounted in a chassis and each nodul e has a front nount-ed
handl e and a second handl e hingeably attached to its top surface. The
second handle is presumably used to assist in renoval of the nodule from
t he chassis. SUMMARY COF THE INVENTION It is an object of the present

i nvention i orate one or nore di sadvantages of the prio

Accordi ng ‘%’ggﬁlzhgpect of the present invention there.is pr o@’cﬁ?ﬁsg"ﬂo“g
renovabl e el ectrical unit for location in the chassis of an electrical
apparatus, characterized in that the uni4 includes catch neans nounted on
an outer surface thereof and adapted to engage with stop nmeans nounted on

an inner surface_ of the chassis when the unit is partly withdrawn fromthe

chassis, therebyF4egrpriviént HampIRATEPEEiNGarierned ¢§"F‘feo’ifﬁ':‘*{~'1‘&r ghithe 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. Wheﬁ 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.

%



furt her* i ncl udi ng a'conbined grip and rel ease mechanismin the formof a
handl e, exposed by said partial wthdrawal, which is operable to di sengage
the catch neans fromthe stop neans thereby to all ow conplete w thdrawal of
the unit- fromthe chassis. Dab -3.- DESCRIPTION OF THE PREFERRED =
EMBCDI MENT(S) A preferred enbodi ment of the invention W ll now be described
by way of exanple only with reference to the acconpanyi ng drawi ngs. Bri ef
Descri pt iw0 92720206 Dr awi ngs Figure 1 is an expl oded perspect | PCET NGB/ 80669
data storage subsystem i ncl udi ng

5

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'etop
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



renovabl e disk drives; Figure 2 is a perspective view of one of the
renovabl e di sk drives of Fig. L. WO 92/ 20206

PCr/ GB91/ 00669 4 Figure 3 is a first perspective view of the interior of
the housing of a Fig. 2 disk drive show ng the rel ease nmechani sm enpl oyed
in the present invention; Figure 4 is a nore detailed view of the rel ease
mechani sm shown in Fig. 3; Figure 5is a second perspective view of a Fig.
2 devi ce ewg 206 L PCT/GB91/00669

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



t he rel'ease mechani sm Figure 6 is a perspective view of the catch rel ease
mechani sm as enployed in the renovable disk drive of Fig 2; Figure 7Ais a
schematic view of the catch and rel ease nechanism wth the stop bl ock
engaged with the stop spring; Figure 7B is a schematic view of the catch
and rel ease nmechanism wth the stop bl ock di sengaged fromthe stop spring;

Figure 7C_J.S ematic plan view of the stop spring and par : top
bl ock. Decwgsréa&%gscri ption of the Invention Referring to Fi @ﬁ?ﬂ%ﬁg
is shown a data storage subsystem which conprises four renovabl e disk

drives 20 (two of which are shown) each bf which is nount able into a
correspondi ng device bay 12 in the

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

4



feont of the subsystem chassis 10. Cooling fans 18, a power supply 16 and
di sk drive controller card 14 are nounted in the chassis behind the disk
drives. A device bay is defined by top, bottomand 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 renove themfromthe chassis, the front cover is pulled down to

the posi tg g in Fig. 1. WO 92/ 20206 o CT/GB91/00669
PCT/GB91%%§2%§£@ Each renovabl e disk drive incorporates a soft stop and
rel ease ) -

8 - e R

locked in position in the chassis can be found in co-pending
international application PCT/GB 91/00253 filed 19.02.91. This

application is hereby incorporated by reference.



HEChanlsn1mh|ch i's enployed t 0 prevent—remval of the Uﬂrt-frﬁﬁTTHE—Eﬁaggrs
in an unsafe manner. As will benigsgfihed in greater det m
disk drive is partially renoved Becp laded - a st op “ lﬂ“l“‘m‘

Fig.7) projecting fromthe top
stop spring 84 which is fixed to

di sk drive housi g Mits a
face of the chassis. The

rel ease mechani smtakes the formof a user operated top handl e 30.which

connect edWO9d/R@206t op bl ock unit via a link plate 50. Actuatikfl/&B 9[1&0669

he
ee

handl e causes di sengagement of the stop block and stop spring. Fig. 2 shows
the exterior of the disk drive housing 80 in which the head di sk assenbl¥y
and associ ated el ectronics are nounted. Extending along the top surface of
the housing is a groove 100 which is divided longitudinally into two
portions by a central rib 102. The. ri%lgmevi des

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, whereln when the
unit’ is at said partly withdrawn p051tlon, 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,



& sacrificial wear stript revent da o the top surf ' [t
during insertion and vm'thd(r)rg et s peeh K gcﬁ{l of the Ch#muﬁjlﬂ i‘ﬁ&’ﬁjﬂmt
the top surface interrupt th H EII ﬂo posi tions. c of
the rel ease nmechanismis pos irst recess 40 nearest the front
surface of the housing. Projections 72 on the stop block unit 70 protrude
t hrough an aperture in the housing into a second recess 42 nearer-the r 9ar
of the hoWQ ¥d20286c housing al so includes a front handle 22 Jr "@91'&%?
"surface which is used to pull .the .device fromthe systemchassis. Fig. 3
shows the interior of the disk drive hd@sing with the sidewall -80 (Fig.?2)
and the head di sk assenbly renbved in order to show.the rel ease nechani sm
and stop block unit. The top handle shown in Fig. 2 is hingeably attached
to t he houswheyely whearkheopnit p'n‘;nigespf.ﬁ PRl E b 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

- com'prising a retaining spring fixed to the inner surface of the housing
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.



.

passes through the handle and through a pair of holes 34 defined on the

i nner surface of the housing (seen best in Figure 5). The top handl e

i ncludes two teeth 32 which pass through an opening in the top surface of °
t he housi ng and engage in corresponding slots in the link plate 50 (Fig. -
6). One end of the link plate is held in position adjacent the inner

surface of. the hoygddbebys @ split pin 54 which passes through IQ:]‘/GB9\4\R0669
92/ 20206 .

PCT/ GB91/ 00669 6 hole in a pillar 36 (Fig.5) standing proud of the housi ng

I nner surface. The pillar passes through a sIoH F; in the link plate. Two
prongs 58 at , . .




. .

the other end of the link plate |ocate under a pair of ears 60 which are
part of the housing casting. The link plate is free to nove al ong the

| ength of the housing to an extent limted by the length of the link plate -
slot. The stop block unit 70 shown in Figure 6 fits into a recess in the
housi ng adj acent to the cast ears. Two upwardly extendi ng projections 72 of
the unit protrudewdhe22036 an aperture in the housing. Two ret apE/889136066910S
.76 fixed on the inner surface of the housing bear against the ends of the
stop block unit thereby holding it place in the disk drive housing. Wen
the rel ease nechanismis assenbled in the disk 4lfyve 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 renovable disk -drive in two

FIC. 2
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‘pBsitivons with respect to the chassis. In Fig. 7A the disk drive is partly
renoved fromthe chassis with the top handle in the down position and the
stop bl ock against the stop spring. Fig. 7B shows the renovable disk drive"
with the top handle in the up position and the stop bl ock di sengaged from
the stop spring. The distance noved by the link plate during actuation of
the handl e is indigsé "D in Fig. 7. Fig. 7Cis a plan vi t
position of the stopjgg??%g 84 relative to the stop bl eck proj%@@gﬁﬂgngf

In operation, the disk drive is renmoved fromthe chassis until the
_projections 72 engage the stop spring 84 which h? fixed at one end 86 to
“the inner top surface 13 of the chassis (Figure” l). The resilience of the
~stop spring is designed to provide a 'soft stop' so as to avoid damage to

t he head di sk assenbly when the projections hit the stop

60




~

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 surface of the disk drive.
In-this position, the top handl e is accessible to the WD 92/ 20206

PCT/ GB91/ 00669 7 operator (when the disk drive is fully inserted in the
chassis, the topoWanmose i s not accessible). To del atch the tomBoinedssfrom
the stop spring, the handle is raised to the upright position thereby
causing the teeth 32 at the end of the handl e to bear against bearing

surface 55 : 417

58
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tiherehPy noving the Fink plate into the position showm in Fig. 7B. The |link
pl ate noves with respect to the housing and angled faces 57 on the |ink

pl at e engage angl ed surfaces 74 of the stop bl ock. Because the prongs 58 of
the link plate are held under the cast ears of the housing, the fingers 56
force the stop bl ock down relative to the disk drive housing and agai nst

t he retaining Sﬂébﬁﬁuaﬁ- This causes the stop bl ock to cleapctaofrbddge
spring and the dis 3r|ve can then be renpoved fromthe chassis in a safe
two handed manner. \Wen the renovable disk drive is inserted i-nto the
chassis, the stop spring nounted in the chasgjp rides on the central rib on
the top surface of the disk drive. The spring passes over the stop bl ock
projections 72, forcing the stop bl ock down agai nst the retaining spring.
When the stop spring has passed over the stop bl ock projections, '




~

tYhe retai ning spring pushes the stop block unit in to position with the
proj ections protruding through the aperture in the housing. The spring

gi ves a constant pressure onto the renovabl e device which provides a
controlled insertion of the device into the chassis thus protecting the
connector at ‘the rear of the device and head di sk assenbly from shock.
Thus, the operataqr _cannot insert the device at a velocity mhic&ﬁcould cause
damage. Fur t her moY@ 9%/ ¢430¢ stop spring is in constant contact wht HCBREOGEE% «

: drive housing during insertion and provides a gtrounding path fromthe

chassis to the renovabl e disk.drive and al so provides Radi o Frequency
Interference (RFlI) suppression. Wen the drive i &7 ul ly inserted into its
bay, a connector (not shown) at the rear of the disk drive mates with a
correspondi ng connector 17 on the fan assenbly 18. Cabling (not shown)
connects the : '




~

& sk drive via connector 17 to the controller card and power supply. Wile
not essential for carrying out the present invention, details of the _
connectors and techni que by which the disk drive may be | atched and WO
92/ 20206 - ' :

PCT/ GB91/ 00669 -8 | ocked in position in the chassis can be found in

co- pendi ng i nt er nwoo2REs appl i cati on PCT/ GB 91/ 00253 fil ed 19PEWGHII/0066] o
application is hereby incorporated by reference.
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CLAIMS 1. Renovable electrical unit for location in the chassis of an

el ectrical apparatus, characterized in that the unit includes catch neans
nount ed on an outer surface thereof and adapted to engage with stop neans
mount ed on an inner surface of the chassis when the unit is partly

wi thdrawn fromthe chassis, thereby to prevent conplete renoval therefrom
-the unit further including a conbined |p and rel ease nechanismin the
formof a handle, exposed by said parti { wi t hdrawal , which is operable to
di sengage the catch nmeans fromthe stop neans thereby to all ow conpl ete

wi thdrawal of the unit fromthe chassis. 2. A renovable electrical unit as

claimed in claiml, wherei REMEOVABEERILECTRIGAL ©NFr partly withdrawn
position, the handle is novable froma first position lying flush with the

surface of the unit, where the catch is engaged with the stop, to a second

ABSTRACT

A removable electrical unit (20) is described which incorporates a soft stop and
releasing mechanism which is employed to prevent removal of the unit from its
housing in an unsafe manner. In operation, the unit is pulled from the housing by
means of a front handle (22) on the unit and when the unit is partially removed from
its housing a stop block (72) on the unit engages a stop spring (84) on the housing. A
second handle (30) on the top of the unit becomes accessible and is actuated to
disengage the stop block (72) and stop spring (84). The unit (20) may then be |

completely removed from the housing in a safe two handed manner.

FIG. 2
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Eb@it?on standi ng proud fromthe unit surface, where the catch is

di sengaged fromthe stop. 3. A renovable unit as clainmed in claim1l or
claim?2 further conprising a second handle at the front of the unit for use
in wthdrawing the unit fromthe chassis,to said partly w thdrawn position.
4. A renovabl e electrical unit as clainmed in any precedi ng cl ai m wherein
the stop neans is resilient and is deformabl e when engaged by the catch
means when the unit reaches said partly w thdrawn position during

wi t hdrawal of Aheattidle déntitledt NRembrabld sandS Trausportabde aDASRY| BV (Bdchnichk as
clainmed in_claim4, wherein the catch neans congrises a stop bl ock

pr ot r udi ngDseloswEenBubletine vok 33 N 6B Newember 1990 bpt 76-79) slesarihensa idiskafile
spring which.is fixed at, one end to the jnner surface of the chassis. 6. A
¢ enpvabl ¢ PG Yk 1 designsd 1 be, rermovadly wstalled 5 e chasSIS ofifcses syem; <The
connect ed

the unit iltggdﬁlg SactidR ab{if)s% IfxaRche r(r)%ai?ssfrgilt Surfhee ?&l I%elihr}lém \ln“%tgethe ‘:“:Q%Li%i 01\1’\1'h en
either rack or tower mounting chassis. A second handle 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 _Portabie 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.

SUMMARY OF THE INVENTION

It is an object of the present invention to ameliorate one or more disadvantages of
the prior art.

According to one aspect of the present invention there is provided a removable
electrical unit for location in the chassis of an electrical apparatus, characterized in that
the unit includes 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 ﬁnit
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.
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fn sald partly removed position, movenent of the handle fromfirst to
second position This is the replacenent sheet Date: 1 3 NOV 1997 WO
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10 wherein when the unit is in said partly renoved position, novenent of
the handle fromfirst to second position3causes the link plate to bear
agai nst the bl ock to cause the block to disengage fromthe stop. neans. 7.
A renovabl e electrical unit as clainmed in claim6 further conprising a

retaining spring fiBRYCHAPON DICTHEPREFERIED HEMBOBIMENT(S)
A preferred embodment of the invention will now be described by way of example
only with reference to the accompanying drawings.
Brief Descrioti f the Drawi
Figure 1 is an exploded perspective view of a data storage subsystem including

removable disk drivés;

-Figure 2 is a perspective view of one of the removable disk drives of Fig. 1.
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and a?“‘ranged to engage the | ower surface of the stop bl ock wherei n when
said handle is noved fromfirst to second position, the stop bl ock bears

agai nst the retaining spring. 8. El ectri cal apparat UW_
chassis in which is mounted at | east one renovable el ecirical unit '
clainmed in any preceding claim : -9- ““\“H“‘““l““T!S“\!“

CLAIMS

1. Removable electrical unit for location in the chassis of an electrical
apparatus, characterized in that the unit includes 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 palftiai withdrawal, 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 positidn. |

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 mdvable link plate, wherein when the unit is

in said partly removed position, movement of the handle from first to second position

T‘his is the replacement sheet
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causes the link plate to bear against the stop block to cause the stop 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 housing 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 againsf 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.
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