T REMOVABLE ELECTRONI C SUBASSEMBLY W TH A COWPRESSI BLE S ABSORBI NG
DEVI- CE -2- BACKGROUND OF THE | NVENTI ON 1. Techni cal Fi el @p@ﬁggnt
“i.nvention relates in general to inprovenents in renovable el ectronic < .~;CJ>
subassenbl i es which nmust fit into an aperyure of a data procesW ﬁk;

defining a selected formfactor, and in particular to an inprove
el ectroni ¢ subassenbly having a conpressible shock absorbing | ayer
does not conformto the predeternined formfactor when outside t
aperture, but which can be conpressed to fit within the aperture of th
data processing system 2. Description of the Related Art: The use of
renovabl e el ectroni ¢ subassenblies in conjunction with data processing
systens is continually increasing in the conputer field. Renovable

nogfabl e

REMOVABLE ELECTRONIC SUBASSEMBLY WITH A
COMPRESSIBLE SHOCK ABSORBING DEVICE



électToni ¢ subassenblies such as di sk drives, nodems, network interfaces,
and the l.ike are often used in conjunction with data processing systens
"such as conputers and the |ike. For purposes of interchangeability, the
renmovabl e el ectronic subassenblies are required to fit into an aperture
defining a selected "formfactor” in the data processing system Wth the
i ncreased use of renovabl e el ectronic sub&senblies and the decrease in
size of the sane, it is becom ng increasingly nore conmon to transport the
renovabl e el ectroni ¢ subas BAE UMD @ﬁ%&yﬁzm\ﬂﬁt{ﬂ@h{ o or inserted

wi thin the data processing system Wile being transported, the renovable
el ectroni c subassenblies-are frequently dropped and i nadvertently tossed
around. To ayoi d vesngreal Fidlge renovabl e el ectroni c subassenblies, these
“subassenbl i es nmust be able to withstand a certain anount of shock. -3 -
It has been a continuing objective of the conmputer industry to increase the

Subassenbl y. 11 olEPEentiVeriof TRl b Jond M FpfoVeriEit i rimovtle,
electronic subassemblies which must fit into an aperture of a data processing
- system defining a selected form factor, and in particular to an imprerd
removable electronic subassembly having a compressible shock absorbing
layer which does not conform to the predetermined form factof when outside
the aperture, but which can be compressed to fit within the aperture of the data

‘processing system.
2. Description of the Related Art:

The use of removable electronic subassembilies in conjunction with data
processing systems is continually increasing in the computer field. Removable
electronic subassemblies such as disk drives, modems, network interfaces, and
the like are often used in conjunction with data processing systems such as_'
computers and the like. For purposes of interchangeability, the removable
electronic subassemblies are required to fit into an aperture defining a seiected
“form factor” in the data processing system. |

With the increased use of removable electronic subassemblies and the
decrease in size of the same, it is becoming increasingly more common to
transport the removable electronic subassemblies while not connected to or
inserted within the data processing system. While being transported, the
remé_)vable electronic sub_a_fsemblies are frequently dropped and inadvertently
tosséd around. To. avoid; démage to the removable electronic subaséemblies,
these subassemblies must be able to withstand a certain amount of shock. '



renoviabl e el ectronic subassenblies it is desired to have increased usable
vol une for the inner working conponents. The maxi mum exteri or dinmensions of
t he renovabl e el ectroni c subassenbly, however, are dictated by the form
factor of the aperture of the data processing systemw thin which the -
renovabl e el ectroni c subassenbly nust fit,, To allow the renovabl e

el ectroni c subassenblies to w thstand a cértaln anmount of shock, a certain
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of shock absorbing I ces can m ni but the interior conponents of
t he r enovablsubalssemblyni m:undastmntd'gaswme bapacityo ogdunctichsrof the wggedsso as
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trend in the conputer industry to r e the volune of the data processing
systenms, it afabeaemvableoebcmeu@msembmmmwaneaee dmdtbwm&Mr e

wi thin which_the renovabl e ni ¢ subassenbl i es..must . Ther ef :
t he renovabl Qiﬁ]ﬁo?ﬁe{l g (—:‘T’F‘L"Pé%‘ eﬂgﬁﬁ m@w%w form
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_ To allow the removable electronic subassemblies to withstand a certain
amount of shock, a certain amount of the usable volume must be used for
shock absorbing devices, thereby decreasing the amount of volume available
for the inner working components of'_"the removable electronic subassembly.
Alternatively, the use of shock absorbing devices can be minimized, but the -
interior components of the removable electronic subassembly must be stronger
and more rugged so as to withstand an increased amount of shock When
components are made stronger and more rugged they also increase in S|ze,
therefore decreasing the capacity of the removabile electronic subassembly.

With the continuing trend in the computer industry to reduce the volume
of the data processing systems, it has also become necessary to reduce the
size of the aperture within which the removable electronic subassemblies must
fit. Therefore, the removable electronic subésSemblies must have increasingly
smaller form factors. One example of removable electronic subassemblies
which must have small form factors are PCMCIA devices. PCMCIA devices are
usually about'two to three inches wide and three to four inches long. PCMCIA
devices have various standard thicknesses ranging from just a few millimeters
to about ten mnlhmeters Al the necessary components for devices such as
disk drives, modems, and the like must fit within such small volumes.



"whi ch nust have small formfactors are PCMCl A devices. PCMClI A devices are
usual Iy ;about two to three inches wide and three to four inches |ong.
PCMCI A devi ces have various standard thicknesses ranging fromjust a few
mllineters to about ten mllineters. Al the necessary conponents for

devi ces such as disk drives, nodens, and the like nust fit within such
smal | vol unes. -4- PCMCI A devi ces aredexpected to handl e hi gh. shock

i nputs, and are expected to be rugged for ease of portability. The industry
standards for P A slavices aregexpected o amedvgﬁcﬁépogumui/% and@eof 30
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| Achieving the desired shock and fragility resistance for such devices is

- not so much a challenge, as is meeting these requirements within space and
cost constraints. As discussed above, shock absorbing devices can be easily
provided, but at the expense of usable volume. The use of shock absorbing
devices greatly reduces the shock felt by the inner components, méreby
avoiding the need of shock resistant inner components. However, the amount
of volume lost to shock absorbing devices greatly restricts the capacity and
functions of the devices. Alternatively, less volume can be used for sﬁock
absorbing devices, but this requires stronger and more shock resistant inner -
components. In addition to adding to the cost of the devices, stronger and
more ‘shock resistant inner components are also generally thicker and larger
and therefore do not aliow the device to obtain its maximum capacity and
function. |



avoidlng t he need of shock resistant inner conponents. However, the anount
of volunme | ost to shock absorbing devices greatly restricts the capacity
and functions of the devices. Alternatively, |ess volune can be used for
shock absorbing devices, but this requires stronger and nore shock

resi stant inner conponents. In addition tg adding to the cost of the

devi ces, stronger and nore shock resistant 7i nner conponents are al so

general ly thicker and |arger ow t he device to
obtain its maxi num capaci ty q@ﬂf‘hﬁ‘y 6&0'}'35%?‘@5%1' RY OF THE | NVENTI ON
It is therefore an object of the present invention to provide an inproved

renovabl e el ectroni c subassenbly.” It is another object of the present
i nvention to proltigéhersfareaniobject oftheqriesent invention to prdvids antimproegdbl e

of handling n anot her object of the present
i nvention tB%B%geeqéﬂ 9@%%@9@#‘?’8 vabl e el ectroni c subassenbly which
handl es hi gh shock inputs and -

It is another object of the present invention to provide an improved
removable electronic subassembly capable of handling high shock inputs.'

It is another object of the present invention to provide an improved
removable electronic 'subassembly which handles high shock inputs and
conforms to a predefined form factor, allowing the subassembly to fit into an
aperture of a data processing system.

It is another object of the present invention to provide an improved
removable electronic subassembly which maximizes the amount of usable
space for the interior components of the removable electronic subassembly,
while making the removable electronic subassembly resistant to hlgh shock
inputs.

it is another object of the present invention to provide an improved
removable .electrohie subassembly with a shock absorbing device which utilizes
a minimum amount of volume within tl_ie predetermined form factor.

The foregoing objects are achieved as is now described. The removable
.electronic subassembly is- designed for placement into a data processing
| system which requires said removable electronic subassembly to fit into an
aperture defining a selected form factor. The removable electronic
subassembly comprises a ngrd enclosure which encloses interior components
of_ sald removable electronic subassembly. The rigid enclosure has exterior
dimensions which are smaller than said selected form factor. A layer of resilient



‘conforns to a predefined formfactor, allow ng the subassenbly to fit into
an aperture of a data processing system It is another object of the
present invention to provide an inproved renovabl e el ectroni c subassenbly
whi ch maxi m zes the anobunt of usable space for the interior conponents of

t he renovabl e el ectroni ¢ subassenbly, while nmaking the renovabl e el ectronic
subassenbly resistant to high shock i npuBs. It is another object of the
present invention to provide an inproved renovabl e el ectroni c subassenbly
wi th a shooratetialds mounted 4o @s exteriar afseld tigid enclesurguniheleyer obresilientine
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el ectroni c subassenbly to fit into an aperture defining a selected form

factor. THeatedalomay| e sompressed suahtbst iy pt doagtr ore exteriar(dimensionsur e
subassens| SorERS Ee BN Fador BT bPrrhf PRPE oM MY s e 1 e
than said selected formfactor. A layer of resilient '
The above as well as additional objectives, features, and advantages of
the present invention will become apparent in the following detailed written
description. .



16 - 'material is nmounted-to an exterior of said rigid enclosure. The | ayer
of resilient material and the rigid enclosure have at |east one exterior

di mensi on whi ch exceeds the selected formfactor in an unconpressed state
wherein the resilient material nay be conpressed such that the at |east one
exterior dinmension conforns to the selected formfactor to permt insertion
of the subassenbly. The above as wel| as &dditional objectives, features,
and advant ages of the present invention will becone apparent in the

followi ng detailed wittBRIERRDESGRIPIION OF. THEBRRAWINGSRI PTI ON OF THE
DRAW NGS The novel features believed characteristic of the invention are
set forth in the appended clains. The invention itself however, as well as

a preferred node The nowl féatifdibeliNb8 Chiarastenstit etittrinveation laee eef forth | |
best be understood by reference to the follow ng detailed description of an
i 11 ustrati vin thereppedded claims. The invention itself however, as well as a preferred

mode of use, further objectives and advantages thereof, will best be understood

by reference to the following detailed description of an illustrative embodiment

when read in conjunction with the accompanying drawings, wherein:

Figure 1 is a perspective view of a removable electronic subassembly
and a data processing system provided in accordance with the prior art;

Figure 2is a perspective view of a removable electronic subassembly
in accordance with the prior art;

Figure 3 is a perspective view of an embodiment of the improved
removable electronic subassembly of the present iﬁyention;

Figure 4 is cross-sectional side view of the removable electronic
subassembly of Figure 3 with the layer of resilient material shown in the
uncompressed state;

_ Figure 5 is a cross-sectional side view of the removable electronic
subassembly of Figure 3 with the layer of resilient material shown in the
compressed state; and | '

~ Figure 6 is a perspective view of an embodiment of the improved
remoyable electronic subassembly of this invention, showing an alternative
embddiment for the mounfing of the layér of resilient material to the exterior of
the removable electronic subassémbly. :



Wihen read in conjunction with the acconpanying draw ngs, wherein: Figure 1
IS a per.spective view of a renovabl e el ectroni c subassenbly and a data
processi ng system provided in accordance with the prior art; Figure 2 is a
perspective view of a renpovabl e el ectronic subassenbly in accordance with
the prior art; Figure 3 is a perspective yiew of an enbodi ment of the

i nproved renovabl e el ectroni ¢ subassenbly“of the present invention; Figure

Figure 3 wiih t neDEIANERBESEAIPTION QP PHEERT AU ERRE D oo Ly

state; Figure 5 is a cross-sectional side view of the renovable el ectronic
subassenbly of Figure 3 with the |layer of resilient material shown in the

conpressed st at eWitintefenepgecnaviteo theplgunescand dn \pasticular witherefeneéncento of
t he i nprove a el ectroni ¢ subassenbly .of i_s_jnvention howi ng an
Al ter nat | verIGHIBa ahdier sy SbREME o BRRG e B, P obiablr Bechbl r ol
to the ext eéﬂ@éss@hﬁlﬁqorméﬂa%r@béﬁiﬁg_%Wte‘ﬁh”?ﬂiﬁ@ﬁ&éd in accordance with

the prior art. Data processing system 12 is illustrated in Figure 1 as a laptop

computer, but could be any one of the wide variety of data processing systems
such as ordinary computers, printers, and the like. Removable electronic
subassembly 10 is illustrated in Figure 1 as a PCMCIA disk drive, but could be
any one of a wide variety of removable électronic subassemblies such as disk
drives, modems, network interfaces, and the like, which are required to meet
a particular form factor. Data processing system 12 has an aperture 14 for
aoceptihg the removable electronic subassembly 10. Removable electronic
subassembly 10 has an exterior height h, and an exterior width w,. Aperture
14 in data processing system 12 has a height h, and width w,. Height h, and
width w, of removable electronic subassembly 10 are smaller than height h,
and width w, of aperture 14, therefore allowing removable electronic
subassembly 10 to be inserted into aperture 14. '

Figure 2 shows a perspective view of removable electronic subassembly
10. The external height h, and external width w, removable electronic
subassembly 10 are shown. Removable electronic sﬁbassembly 10 comprises
a rigid enclosure 16 having an upper surface 18, lower surface 20 (not shown
in Figure 2), and side edge 22. Rigid enclosure 16 houses the internal
components (not shown) of removable electronic subassembly 10. A coupling
24_js located along a portion of side edge 22 for mating with a coupling (not
shoivh) located within aperture 14 of data processing system 12. Located on
coupln:ng 24 is an interfacéhé's which extends through rigid enclosure 16 for
allowing data to be transferred between removable electronic subassembly 10
and data processing system 12.



-8 -* DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENT Wth reference now to the
figures.and in particular with reference to Figure 1, there is depicted a
perspective view of a renovable el ectronic subassenbly 10 and a data
processi ng system 12 provided in accordance with the prior art. Data
processing system 12 is illustrated in Figure 1 as a |aptop conputer, but
could be any one of the wide variety of ‘adafa processing systens such as

ordi nary conput ers rinters, and the IiJ(Le. Renovabl e el ectaHni c .
subassenbl y 10 i Befarfing oyt & Figuresydrand 4 @ndmmipred remavable glectianic coul d
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subassenbl yAllayer eofs resillent materiche28 s $electivelyvirdountiedr td thie sxteriarr ef 14,
per fure 1 emovabile Sfathonic SuSassembly 10. n e preferred embodiment which is |
shown in Figures 3 and 4, the layer of resilient material 28 covers side edge
22 of removable electronic subassembly 10, and portions of upper surface 18
and lower surface 20 as shown in Figures 3 and 4. Coupling 24 and interface
26 are not covered with layer of resilient material 28 so as to allow effective
coupling with data processing system 12 and so as to allow effective data
transfer between removable electronic subassembly 10 and data processing
system 12 through interface 26. Removable electronic subassembly 10 and
layer of resilient material 28 comprise the improved removable electronic
subassembly 30. o '

Removable electronic subassembly 30 has an external height h,.
External height hy; comprises height h, of removable electronic subassembly 10
and the thickness of layer of resilient material 28. When in the uncompressed
state, height h, of removable electronic subassembly 30 exceeds height h, of
aperture 14 of data processing system 12. '

Removable electronic subassembly 30 has an external width wj,.
External width w, comprises width w, of removable electronic subassembly 10
and the thickness of layer of resilient material 28. When in the uncompressed
state'z ‘width w, of removable electronic subassembly 30 exceeds width w, of
aperture 14 of data processing system 12.



‘Fi gure 2 shows a perspective view of renovable el ectronic subassenbly 10.
The external height [err] and external width [err] renpovable el ectronic
subassenbly 10 are shown. Renovabl e el ectroni ¢ subassenbly 10 conprises a
rigid enclosure 16 having an upper surface 18, |ower surface 20 (not shown
in Figure 2), and side edge 22. Rigid enqbosure 16 houses the internal
conponents (not shown) of renovabl e el ect'roni ¢ subassenbly 10. A coupling
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width w, is not visible in Figure 5) are substantially equal to, or slightly smaller
than, height h, and width w,, of aperture 14 of data processing system 12. .

The layer of resilient material 28 can be manufactured from any suitable
resilient material, such as a polymeric material, a foam-like material, or a
. sponge-like material, which will sufficiently absorb the shock which may be
imparted to removable electronic subassembly 10. The thickness of the layer
of resilient material 28 is selected such that the layer of resilient material 28 is
thick enough to protect rigid enclosure 16 from excessive shock inputs, yet thin
enough so that the layer of resilient material 28 may be compressed sufficiently
to fit within the form factor defined by height h, and width w,, of aperture 14 of )
data processing system 12, thus allowing removable electronic subassembly
30 to fit within aperture 14. '

Ancther consideration in selecting the appropriate material and thickness
of the layer of resilient material 28 is to control the forces imparted by the
expanding layer of resilient material 28 on aperture 14 and on rigid enclosure.
16. When the layer of resilient material 28 is compressed and removable
electronic subassembly 30 inserted into aperture 14 of the data processing
system 12, the layer of resilient material 28 tends to expand and exert forces
on the interior of aperture 14 of data processing system 12. The forces exerted
again?t the interidr of aperture 14 also result in forces being exerted against
rigid enclosure 16. The 'type of material and thickness of layer of resilient
material 28 must therefore be selected so as to keep these forces at a level



‘Renovabl e el ectroni c subassenbly 10 has a coupling 24 and an interface 26.
A layer_ of resilient material 28 is selectively nounted to the exterior of
renovabl e el ectroni c subassenbly 10. In the preferred enbodi ment which is
shown in Figures 3 and 4, the layer of resilient material 28 covers side
edge 22 of renovabl e el ectronic subassenbly 10, and portions of upper
surface 18 and | ower surface 20 as shown!ln Figures 3 and 4. Coupling 24
and interface 26 are not cgvered with layer of resilient material 28 so as

to al | ow efwiichdgesnatnegalvelyeffeatihg qRerrtianofdatayprossssing sygtesd 1201t o
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and data pﬁgcesgﬁ%élg)b{s@gﬁg%ib rouglﬂ‘llb'nterface 26. Renovabl e el ectronic
subassenbly 10 and | ayer of resilient nmaterial 28 conprise the inproved
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el ectroni ¢ yRRfRPERirs Udber surface 18 and lower surface 20, and the indicia may be
located on the layer of resilient material 28.

Figure 6 illustrates ‘an alternative embodiment for the placement of
resilient material on removable electronic subassembly 10. As shown in Figure
6, the layer of resilient material 32 is located along side edge 22 of removable
electronic subassembly 10. The layer of resilient méterial 32 does not cover
coupling 24 and interface 26. Also, pads of resilient material 34 are selectively
located on upper surface 18 and lower surface 20 (lower surface 20 is not
visible). Removabile electronic subassembly 10 and resilient material 32 and 34
compri"se improved removabile electronic subassembly 36. Resilient materiat 32
and 34 provide shock protection to removable electronic subassembly 10, while
reducing the amount of resilient material used.

The improved electronic subassembly of this invention provides
considerable advantages over the prior art remdvable electronic subassemblies.
‘Removable electronic subassemblies require the -most amount of shock
absorption when the subassemblies are not located within data processing
system 12, since in that state the subassemblies are more prone to being
drop.p'ed or otherwise mishgndled. The layer of resilient material mounted to
the irﬁbroved removable el.edfronic subassembly of this invention provides the
greatést amount of shock absbrption when the removable electronic
subassembly is not located within the data processing system.
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and’ t he thi ckness of layer of resilient material 28. When in the
unconpressed state, width [err] of renovable el ectronic subassenbly 30
exceeds width w2 of aperture 14 of data processing system 12. - 10-

~Al'though external height [err] and external width [err] of renovable

el ectroni c subassenbly 30 are greater thn height [err] and width [err] of
aperture 14, when the |layer of resilient“material 28 is in the unconpressed

state, the |aye resilient, materi 8 can be co essed as shown in
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resilient anegneater thanithe séeetedédrmtﬁacrtor bhthe aperturedn the datasptdcessingat er i al
28 1's system. However, this is inconsequential because the layer of resilient material
can be compressed to conform to the predetermined form factor of the
aperture, so that the improved removable electronic subassembly can fit within

the aperture of the data processing system.

The fact that the improved removable electronic subassembly is slightly
out of form factor when not located inside the data processing system is of little
consequence. The slightly larger volume of the improved removabile electronic
subassembly does not greatly affect its portability. In fact, the layer of resilient
material makes the improved removable electronic subassembly less slippery
and easier to grip, thus making it easier to carry énd_dedeasing the likelihood
of it being inadvertently dropped. '

Another advantage of the improved removable electronic subassembly
of this invention is that once the layer of resilient material is compressed and
the removable electronic subassembly inserted into the aperture of the data
processing systém, the Iayef of resilient material exerts forces on the interior of
the aperture of the data processing system which tend to firmly maintain the
removable electronic subassembly within the aperture. These forces, caused
by the layer of resilient material expanding "against the interior of the aperture,
eliminate the “slop" that is often present between the removable electronic
subaésembly and the dat;a: processing system. Also, these forces dampen
vibratory inputs to the removable electronic subassembly. The elimination of
“slop“gand the dampening of the vibratory inputs allows the inner components



thictk enough to protect rigid enclosure 16 from excessive shock inputs, yet
thin enough so that the layer of resilient material 28 may be conpressed
sufficiently to fit within the formfactor defined by hei ght h2 and width
w2 of aperture 14 of data processing system 12, thus allow ng renovabl e

el ectroni c: subassenbly 30 to fit wthi n a erture 14 Anot her consideration
in selecting the appropriate materi al thi ckness of the |ayer of

resilient material 28 is to control the forces arted by the expandl ng
| ayer of r®&itheer@mayatle  electionignsubassembly 1t9 &Hgim mered reliabibsuFer 16.
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being exerted against rigid enclosure 16. The type of material and

t hi ckness of layer of resilient material 28 nust therefore be selected so

as to keep thesdAnbthercadvantage of the lmpm\nedFrem:sabbtelewgme askgmbly eft t he

operation CP:,S qﬁ\t/em%no?se Salxtnt?le asj(te? rgf rescfnent material which acts as a shock
absorbing device for the removable electronic subassembly mainly occupies a
volume outside of the predetermined form factor, it does not take ub volume
which can be otherwise utilized for the internal components of the removable
electronic subassembly. Thus, mbst of the volume defined by the selected form

. factor of the aperture of the data processing system can be utilized by the
internal components of the removable electronic subassembly thus allowing the
increase in the capacity and functions of the removable electronic subassembly.
The layer of resilient material which comprises the shock absorbing device,
although initially making the exterior dimensions of the improved removable
electronic subassembly larger than the predetermined form factor, can be
compressed so that the exterior dimensions of the improved removable
electronic subassembly conform to the selected form factor of'the aperture of
‘the data processing system. Because the layer or resilient material is in the
compressed state when located inside the data processing system, it occupies
less space than when the removable electronic subassembly is not located
_inside thé data processing system, thus allowing greater volume for the internal

components of the removable electronic subassembly.

~ While the invention has been particularly shown and described with
reference to a preferred embodiment, it will be understood by those skilled in
the art that various chang:éé' in form and detail may be made therein without
departing from the spirit and scope of the invention.



renovabl e el ectroni c subassenbly 10. The enbodi ment shown in Figures 3, 4,
and 5 illustrates the |ayer of resilient material 28 having a w ndow, or
opening 31, for exposing rigid enclosure 16. Wndow 31 is not necessary,
~but can facilitate the placenent of indicia on rigid enclosure 16.
- Alternatively, layer or resilient material 28 can cover the

surface 18 and | ower surface 20, and the-itdicia may'ﬁ"ocat ed o

|l ayer of resilient material 28. Figure 6 ill ustrates “mu‘ ‘ “gﬂ“f
enbodi nent f GLAIMS:pl acement of resilient materi al ﬂm oni ¢
subassenbly 10. As shown in Figure 6, the |ayer of resr*llént materlal 32 is
-l ocated al ong side edge 22 of renovable el ectronic subassenbly 10. The

| ayer of resWhatig clairhedii¢tt 32 does not cover coupling 24 and interface 26.
Al so, pads of resilient material 34 are selectively |ocated on upper
surface 18 and | ower surface 20 (lower surface 20 is not visible)
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32 and 34 prprocissingosystgmowhichi requires rsmd)vex’abeatﬂbeelectmmc msemy Yo 10,
whi | e reduci pg, t he anpunt o esilient materi a}a used., The i nproved

el ectronic s 8niARerBire "TQ]?é?ﬂ'?Q;ﬁdﬁPUV E’é"sc%ﬂgl"&m%b@ glecdraniges
overthe pri Oéu@éésemy\(ﬁmﬁ'ls%@m roni ¢ subassenbli es.

a rigid enclosure which encloses interior components of said removable

electronic subassembly, said rigid enclosure having exterior dimensions which
are smaller than said selected form factor; and '

a layer of resilient material mounted to an exterior of said rigid enclosure,
said layer of resilient material and said rigid enclosure having at least one
exterior dimension exceeding said selected form factor in an uncompressed
state wherein said resilient material may be compressed such that said at least
one exterior dimension conforms to said selected form factor.

2. A removable electronic subassembly according to claim 1 wherein said -
removable electronic subassembly comprises a disk drive.

3. A removable electronic subassembly according to claim 1 wherein said
removable electronic subassembly comprises a PCMCIA device.

4, A removable electronic subassembly according to claim 1 wherein said
rigid enclosure comprises a side edge and wherein said layer of resilient
material covers at least a portion of said side edge.

5. - Aremovable electronic subassembly according to claim 1 wherein said
rigid enclosure comprises an upper surface and a lower surface and wherein



Renovabl e el ectroni c subassenblies require the nost anount of shock
absorpti.on when the subassenblies are not |ocated w thin data processing
system 12, since in that state the subassenblies areL“ﬂ ing
dropped or otherw se m shandl ed. The |ayer of resili Imlammlmﬂumt ed to
the inproved renovabl e el ectroni ¢ subassenbly of this*inbentidn provides

the greatest anobunt of shock absorpti on-wW¥eh the renpvabl e el ectronic
subassenbly is not |ocated within the data processi ngotsystem

; . § R | .- 12 -
Wen the i nfRigiayer ehiraliont raatesal epyers at eénpegicst of gashiof\aaid iupper s not
| ocated w tfj agﬁ? i system the layer of resilient material
isinits egg'g%%%gngom ﬁ)@éﬁﬂa“fﬁérefore can provi de the greatest anount
of shock absorption. Wen in the expanded position, the overall exterior
di mensi ons qf the inproyed fenovabl e el ectroni c subassepbly of this |
nvention abe gr AdeBrovabin elacironis subassemaly APSercing i cla Libereinsaid ¢ he
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of resilient“materia conpressed to conformto the predetermnéd
f orm f act or and wierein said layer of resilient material covers at least a portion of each of

said upper surface, said lower surface, and said side edge.

7. .A removable electronic subassembly according to claim 1 wherein said
layer of resilient material comprises a polymeric material.

8. A removabile electronic subassembly according to claim 1 wherein said
layer of resilient material comprises a foam-like material.



‘aperture, so that the inproved renpvabl e el ectroni c—subassenbly can fit
within the aperture of the data processing system The fact that the

i nproved renovabl e el ectronic subassenbly is slightl t,mwmmmﬂmm t or
when not |ocated inside the data processing system i STO¥ VR
consequence. The slightly larger volune of the inproved removabl & *

el ectroni c subassenbly does not greatly- zlﬁf'ect its portability. In fact,
the layer of resilient material makes the inproved renovabl e el ectronic

subassenbl yS essAsiskpdiive asgembly for placgmept intaua dalri REPGessiEgsSYStery

carry and degk | | | | | ' r : )
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i nvention i selebtéd foneefactor, bawedisloﬂrivea'shémbg ootnprisig:i s conpressed and
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forces, cauthah saidtsetedteg dormffactesi | i ent nmateri al expandi ng agai nst the
interior of the agertu e, elimnate the " ' '
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processing system; '
a layer of resilient material mounted to an exterior of said rigid enclosure,
said layer of resilient material and said rigid enclosure having at least one
exterior dimension exceeding said selected form factor in an uncompressed .
state wherein said resilient material may be compressed such that said at least
.one 'exterior dimension conforms to said selected form factor; and
said interface means being free of said layer of resilient material..
}

10. A disk drive ass_embly according to claim 9 wherein said disk drive
assembly comprises a PCMCIA device. '

11.  Adisk drive assembly according to claim 9 wherein said rigid enclosure
comprises a side edge and wherein said layer of resilient material covers at
least a portion of said side edge.

12.  Adisk drive assembly according to clairﬁ 9 wherein said rigid enclosure
comprises an upper surface and a lower surface and wherein said layer of
resilient material covers at least a portion of each of said upper surface and
said lower surface. |

13. Adisk drive assembly according to claim 9 wherein said rigid enclosure
comprises an upper su;faée, a lower surface, and a side edge, and wherein
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"sl og" and the danmpening of the vibratory inputs allows the inner

conpgtient s - 13 - of the renovable electronic subasseﬂbfV“TBJTﬁﬁE?rbn

nor & et sicexanpl e, ..i f the renovabl e el ectroni mms a
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seeking thus increasing the performance of 3q§_disk dr :
advant age of the inproved renovable electronic assenbly of this invention

is that the | . j ] i al i ;A K .Di

dovi co for t ne SEJRUTE trefion BRlal Boxbe oIR8 & iya B Bato otsdid ber
outsi de of the gurfssd, &aid lowvbristiface cand 'said g;dg%enot take up vol unme which
can be otherwise utilized for the internal conponénts of the renovable

el ectroni ¢ subassenbly. Thus, nost of the volunme defined by the sel ected
form factor of e apegtLg .o, . SSiN tem can,be utilize
by the internal ﬁgomgﬁ#ﬁl@%%sﬁgﬁ?@%‘aﬁﬁﬁ @8&"?8%‘”&5\%@5% 9% f?ﬁf"ae"g
al | owi ng t he i ngvaterizt com rtses@apayhbﬁc&ndt&mcti ons of the removabl e

el ectroni c subassenbly. The layer of resilient material which conprises the

shock absor bi ng devi ce, |
15.  Adisk drive assembly according to claim 9 wherein said layer of resilient

material comprises a foam-like material.




aI‘t'hough initially making the exterior dinmensions of the inproved renovable
el ectroni c subassenbly | arger than the predeterm ned form f act or, can be

conpressed so that the exterior dinensions of the mnﬁuﬁn ﬂl’[l)tm

el ectroni ¢ subassenbly conformto the sel ected fo aperture
of the data processing system Because épe | ayer or" résifieht material is
I n the conpressed state when | ocated insPde the data processing system it

Cocared i nif.de Rrfbetind o /oaaersing, 8, G ERE S thiifc SUBRSSEEBN 8o 1 or
the inter rﬁhcéﬁ@aﬂnﬁw a dbtd Hocessivg yetethewhichnréquitdzasariitbihovédbid € t he

I nvention has been particularly shown and described with reference to a
pref erred eletwdnicesubassembly to ﬁtanmm@@rapemueb;efnngsa sgiected dorm fagtorar ¢

that vari O‘F‘% chws in for an% det may be made therein w thout
departing JRe QBW'F'% SB 'f the invention. CLAI M5: What is
gl ?I med is: 1. ené}oénagwehbec&hp@héﬁ@dfsamam@blefelé@trombmgémw 0 a
ata
within a rigid enclosure having exterior dimensions which are smaller than saad

selected form factor;, and
mounting a Iayer of resilient material onto at least a portlon of said rigid
enclosure so that said layer of resilient material and said rigid enclosure have
~ at least one exterior dimension exceeding said selected form factor in an
uncompressed state, wherein said resilient material may be compressed such
that said at least one exterior dimension conforms to said selected form factor.



processi ng system which requires said renovabl e el ectroni c subassenbly to
fit into an aperture defining a selected formfactor, said renovabl e

el ectroni c subassenbly conprising: a rigid enclosure which encl oses
interior conponents of said renovabl e- ¢pectroni c subassenbly, said rigid
encl osure having exterior dinmensions which are smaller than said sel ected
formfactor; and a |ayer of resilient material nmounted to an exterior of
said rigid enclosure, said |ayer of resilient material and said rigid

encl osure having at |east one exterior dinmension exceeding said sel ected
for m f act REMOVABLE EPFITRORIC SUBASSEMBEY WP A COMPRESSIBIGE SHGtk My be
conpressed such that said at | east one exterior dinension conforns to said
selected formfactor. 2. A r eABSORBING PEVIORI ¢ subassenbly according to
claiml1 wherein said renovabl e el ectroni c subassenbly conprises a disk
drive. 3. A renovabl e el ectroni ¢ subassenbly according to claim1l wherein
sai d renovabl e el ectroni c subassenbly conprises a PCMClI A device. 4. A

r emovaliBSTRACT oni ¢ subassenbly according to claim1 wherein said rigid
encl osure conprises a side edge and wherein said | ayer of resilient

materi al covers at Ieast a portion of said side edge. 5. A renovabl e
el ectronic subasse accordin claim 1l wherein _ said
A removable exi tron?c subagsem%l (305 1S des1gned for placement into a data

processing system (12) which requires said removable electronic subassembly to fit into an
aperture (14) defining a selectéd form factor. The removable electronic subassembly (30)
comprises a rigid enclosure (16) which encloses interior components of the removable
eiectronic subassembly (30). The rigid enclosure (16) has exterior dimensions which are
smaller than the selected form factor. A layer of resilient material (28) is mounted to an
exterior of the rigid enclosure (16). The layer of resilient material (2!?) and the rigid enclosure
(16) have at least one exterior dimension which exceeds the selected form factor in an
uncompressed state wherein the resilient material (28) may be compressed such that the at least

one exterior dimension conforms to the selected form factor.

Fig. 3.
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9, . * A di sk drive assenbly for pchem'fgt into g zﬁta p%oe'sm eah) system
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sel ected formfactor, said dISk drj assghbl onpri sing- , EEN

encl osure which encldses ifterior c'orrponnts of said di sk Arive s"tftﬁﬁql. _
said rigid encl osupe h' r di mensi ons which are/¢maller than said -
sel ected form.facfor; terfadce neans extendi ng throughfsaid rigid

encl osudd for apiQ /n data to be transferred between SI ’ dISk drive
assenbly and gsAid a processing system a |ayer/of rgsi ent mat eri al
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Iéasfia portion of said side edge. 12. A disk drive asse )| gERcCrt S HBET
cl ai m~9=sherein said rigid enclosure conprises an upper suffface and a | ower
surface and wherein said layer of resilient material cover§ mdtet.c@st.MAR-1985..

portion of each of said upper surface and said | ower surfaces >
drive assenbly according to claim?9 ein said rigid enclosure conprises
an upper surface, a |ower surface, an si de edge, and wherein -17 -
said layer of resilient material covers at |east a portion of each of said
upper surface, said | ower surface, /an d side edge. 14. A disk drive
- assenbly according to claim9 whey esilient materi al
conprises a polyneric material . ccording to

claim9 wherein said | ayer of rg oam | i ke
mat eri al .

i e terial conprises
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- 18 - 16. A nethod of manufacturing a renovable el ectroni d‘,"@i@é’gﬁgg@hysneﬂ
for placenent into a data processing system which requires s i'd” renmpvabl e :
el ectronic subassenbly to fit into an aperture defining a se‘l %needzozrmm
factor, the nethod conprising the steps of: enclosing interig_corponent

of said renovable electronic subassenblM thin a rigid enclosure having
exterior dinensi‘ons which are smaller t said selected formfactor; and
nounting a |ayer of resilient material onto at |east a portion of said

rigid enclosure s hat said |ayer of resilient material and said rigid

encl osure have at ast one exterior dinension exceedingsaid sglected form
factor in an unconphgssed state, whgnein said resiliep et er ) 5may be
conpressed such ft hat (d at | east onexexteg grmeAsion cohforns to said
selected formfactor. - .
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