i Title: SHOCK RESI STANT MOUNTI NG FOR SMALL DI SPLAY SCREEN [001] This
specification relates to such hand-held el ectronic products as

cel | -phones, personal digital assistants (PDAs), caneras, etc, which
include a display or video screen. [002] One of the encountered
difficulties has been that the screen is fragile. Yet hand-held devices
are very likely to be dropped, or ot Her wi se abused, occasionally, by the
user. Although the user m ght expect that %&g eat ed) dropping will render
the protfdc: i nopdtds BESEFTANT MREVBFNR SR ﬁ¥d§& (e to nmake the
product as robust as possible. The technol ogy described herein is
concerned wth inprovenents in the manner of nounting the screen, with the
aim of reducing damage due to inpacts. [003] Providing cushions of foam
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i npacts _front an .. But it is en, the _device is dr ed so that the
screen ri’rsoq“lr?ﬁéc?%dceg]ﬁ“lppgne%dgpeertsﬁa\é\‘@adﬁt&l poEEH T HS f(ngﬁ)a’mage ari ses.
Now, t heanralse ewel ghiichf ihbEudCraeatisphat damyibeoc coneemt.r at ed perhaps onto
one inpacting corner. [004] Another encountered difficulty has been that
of accurately positioning the screen during production-line assenbly.
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with improvements in the manner of mounting the screen, with the aim

of reducing damage due to impacts.

[003] Providing cushions of feoam front and back of the screen unit
is effective to prevent damage from impacts front and back. But it
is when the device is dropped so that the screen is impacted on its
edge that a major potential for damage arises. Now, the whole
weight of the screen unit may be concentrated perhaps ontc one

impacting corner.

[004] Another encountered difficulty has been that of accurately
positioning the screen during production-line assembly. Screens for
hand-held devices are usually mounted in foam, for its shock-
absorbing properties, and the screen is glued to the feam. The type
of adhesive used is of the stick-on-contact type, whereby the screen
must ke located to what will be its final position before it touches
the adhesive, and it is all too easy for the screen to be slightly
misaligned or misplaced. The technology described herein is
concerned with the manner in which the screen is located and
positioned just prior to contact with the adhesive foam, with the
aim of improving accuracy of positicning on a repeatable,

production-line basis.




2 [005] The technol ogy described is ained at providing a space all around
the fragile glass conponents of the screen unit. It is aimed at bringing
the screen unit gently to rest, within that space, when the device is
dropped. It is ainmed at ensuring that the (glass) conponents are protected
frominpacts of sufficient violence to cause damage. And it is ained at
doi ng these things repeatedly. [006] ébace i nside a hand-held el ectronic
device is at a tight premium It is very demanding to provide sufficient
space around the screen unit to enable the screen unit to be brought

gently tepsyresd @ihabiagy idRetbedf:d NandashonNgroBla3fghassgeProyi de an
additional margin of tolerance, to cater for the screen unit being
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rest after an impact. I the designer aisco has to provide an

additional margin of tolerance, to cater for the screen unit being

inaccurately positioned, misaligned, misplaced etc, within the

space, the demands can hardly be met. The technclogy is aimed at

ensuring the screen unit is so accurately placed that the margin for

positional telerance can be reduced or eliminated.

[007] LIST OF DRAWINGS:

Fig 1 is a plan view of & mounted screen assembly;

Fig 2 is a reverse plan view of the mounted screen assembly of Fig
1, in combination with (part cof) a hand-held electronic
device;

Fig 3 is an exploded view showing the components of the mounted
screen assembly of Fig 1, being the mcounting frame, the foam
buffer, and the screen unit;

Fig 4 is an exploded view showing the components of the screen unit
cf Fig 3, being the screen stack, the plastic shell, and the
backing plate;

Fig b%a is a diagrammatic plan view of a mounted screen assembly
similar to that shown in Fig 1;

Fig Sb is similar to Fig 5a, showing another mounted screen
assembly;

Fig 5¢ is similar to Fig ba, showing a further mounted screen

assembly;




Fig 5c is simlar to Fig 5a, showng a further nounted screen assenbly; 3
Fig 6 is a cross-section on line 6 of Fig 4 of the screen unit; Fig 7 is a
cross-section on line 7 of Fig 4 of the screen unit; Fig 8 is a
cross-section on line 8 of Fig 4 of the screen unit, show ng the screen
unit in position just prior to its final assenbly into the nounting frane;
Fig 9 is simlar to Fig 8, but shows the screen unit finally assenbled
into the nounting frame, formng the nmounted screen assenbly; Fig 10 is
the sanBldiewsas FiqEsgsephiton el ddes eovwponentsobfthshecreprcitidrii ¢ devi ce;

Fig 11 ¢35 91 A5l @roddd sFis@cPioPUin Shaws,the mer geps unid sapved hard over to
the left, within the nounting franme. [008] The agparatuses shown in the
acconpamyd rfg l8r avF RS aRaTiere Ut 188 PePoWidr é 'kampl eSTethetS'dope of the

patent protestdQRg R rdes deftnad doyithen ancanpanyi ng clwal Baamnd not
necessarily b specific features of exenplary embodi nents. [009] The
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of the nmountetseatiigen assenbly 20. These are (a) a nmounting frame 26,
conpri sin plastic __noulding: (. a foam buffer 27. conpri sj a
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[008] The apparatuses shown in the accompanying drawings and
described below are examples., The scope of the patent protection
sought is defined by the accompanying claims, and not necessarily by

specific features of exemplary embodiments.

[009] The apparatus shown in Fig 1 is a mounted screen assembly 20,
having a display screen 23. Fig 2 shows the (back of the) mounted
screen assembly 20, assembled into the casing 24 of & PDA, and
secured rigidly to the casing by means of four bolt-down fittings

25.

[0010] Fig 3 shows the components of the mounted screen assembly
20. These are (a) a mounting frame 26, comprising a plastic
moulding; (b) a foam buffer 27, comprising a punched-out sheet of

plastic resilient porous foam; and (c) the screen unit 28.

{0011] Fig 4 shows some of the components of the screen unit 28.
These are {a) the display stack 29, which comprises a stack of
layers, the topmost of which is the display screen 23 itself; (b) a
shel}l 30, comprising a plastic moulding; and (c} a backing plate 32.
The backing plate 32 is bent and folded from a sheet ¢f stainless

steel, and incorporates a polished reflector surface 34.




shell 30, conprising a plastic nmoulding; and (c) a backing plate 32. The
backing plate 32 is bent and folded froma sheet of stainless steel, and

i ncorporates a polished reflector surface 34. 4 [0012] The several |ayers
that make up the display stack 29 are a tight fit between the | edged sides
35 of the noul ded shell 30. The netal K backing plate 32 is crinped to the
shel |l 30, whereby, together, the st ack 29, the shell 30, and the backing
plate 32 constitute the integrated screen unit 28, being the structure
that is to be protected frominpacts. [0013] The crinping invol ves the

provi si pfoof] shapeg recesses1 3R rd Rhbhenplas ;p] ¢heheldp13Q. sapdy the speovi si on
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screen unit 28 remains firmy adhered to

[0014] The crimped screen unit 28 can now be assembled, as a
rigid unified single component, into the mounting frame 26. The
underside of the foam sheet 27 is pre-giued on top of the baseplate
39 of the mounting frame 2¢6. The foam sheet 27 is provided, on its
upper side, with stripes 40 of adhesive. The adhesive in the
stripes 40 is protected by covering strips (not shown), the strips
being peeled coff just pricor to the backing plate 32 being lowered

down into touching contact with the adhesive.

[0015] The manner of assembly is shown in Figs 8 and 9. 1In Fig
8, the springy tabs 42 protruding from the backing plate 32 of the
screen unit 28 engage with, and rest on, the lips 43 of the plastic
mounting frame 26, whereby the screen unit 28 is held slightly
separated from, and just clear of, the (exposed) adhesive stripes
40. Fig 9 shows the screen unit 28 having been pressed down until
the underside of the backing plate 32 contacts the stripes 40.
After that, the screen unit 28 remains firmly adhered to the

mounting frame 26.

[0016] The now-completed mounted screen assembly 20 can now be

bolted into the casing 24, as described. Fig 10 shows some cof the




nmounting franme 26. [0016] The now conpl eted nounted screen assenbly 20 can
now be bolted into the casing 24, as described. Fig 10 shows sone of the 5
ot her conponents of the device, in side cross-section. The circuit board
45 and ot her conponents are housed inside the casing. [0017] The manner in
whi ch the screen unit 28 is fixed into the casing of the PDA may be
contrasted with the manner in which that task has been done in the
conventional designs. The differences attributable to the provision and
functi oRtRAr tIwEPSPERFY P T &BS doVicli/| Lnndidderdeschepiebn.[ 0028] cigifalisf t he

probl enBoydd hsaahanseiiel dorberiAONIGdRYLSE: IsSsikbatnsSuch dgvi ces are prone
to being dropped. In fact, manufacturers have a program of "drop tests;

typically, the devices are classed as being robust enough and sturdy

enough ife17in €. gTh&ingink rpeh catcrofknbhecHa e@se Mhens ttheedevicesnare
dropped froma _height of so many feet onto a concrete floor, the screen
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19] The conventi onal designs. have tended to perform an nodestly in
t hese d?gbrfbé’sttag’?ecfo COfr $EOVHEI Ay %C*b]d@siogl &N¢ o°P eEEPI HE screen
nor e ef &Ll intel pef demsibeld.abuse -- but not, hitherto, w thout substantia
conprom ses and penalties by way of extra cost, extra weight, and extra
occupi ed space -- the latter being perhaps the nost acute. [0020] It
shoul d be0Tlt ed t bt dheher pndblens RDAhaadchael-hepionkectdesigndetias heen to

add nor r r rfor e i hcr easjng the demand for
preniun?%%gggﬁﬁngﬁggé%ﬁg'%aggﬁds é%égﬁgg d%ﬁ*#ﬁ% sgﬁﬁ T%fe t he designer is
pr essureadntpatadace haee gveratran sizareb tdetgpr ddpetalln sbredeespect s,

continuggg éﬁgys@geégrﬁhing robust enough and sturdy enough if, in e.g
eighty percent of the devices, when the devices are dropped from a
height of so many feet onto a concrete floor, the screen remains
intact and functioning. The drop test may specify that the device
be dropped so that it lands on one corner, and/or lands flat-on,

etc.

[0019] The conventional designs have tended to perform only
modestly in these drop tests. Of course, it is always possible to
protect the screen more effectively from such abuse -- but not,
hitherto, without substantial compromises and penalties by way of
extra cost, extra weight, and extra occupied space —-- the latter

being perhaps the mcst acute.

[0020] It should be noted that the trend, in PDA and cell phone
design, has been to add more and more features of performance,
increasing the demand for premium space inside the casing, and yet
at the same time the designer is pressured to reduce the overall
size of the product. In some respects, continuing engineering
improvement has meanlt that components do improve in terms of the
compromise between cost, size, weight, robustness, etc, and
performance features. However, the pressure in the direction of

improving resclution, increasing screen size, colour, brightness,




i nprovenent has neant that conponents do inprove in terns of ‘the

conprom se between cost, size, weight, robustness, etc, and perfornance
features. However, the pressure in the direction of inproving resolution,

i ncreasing screen size, colour, brightness, 6 etc, tends to render the

| atest screens, if anything, less rather than nore robust. [0021] One of
the difficulties is that the display skreen is of thin gl ass, which is
inherently fragile and prone to the propagation of mcro-cracks, and needs
to be prbtectegdsi foirenden ghhavetyfodcrpers orifanogthindr dgseesashe] 0022]
The springy ks 4guéssist in protecting the fragile screen unit 28 from
the violence of the drop test. Fig 11 shows the effect on the screen unit
of the device striking a hard object to the left side. By its inertia, the

screen ypgi128 supgesod %fh%v\@&@l&cuwlfe@ Nst g deuat Hﬂﬂolfal'ya@%rggn ihe tf oam
material 27 deflects in a shear as_shown. The left side sgrlngy tab
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i npact, allowing the screen unit to cone gently to rest, under controlled
decel er BEFGHD gﬁo?% T &8PE8n unit can inpact against anything hard and
rigid. [0023] It may be noted that, even if the inpact should carry the
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shear mode, as shown The left side springy tab 421 becomes

compressed while the right side springy tab 42R relaxes. These
strains -- in the springy tabs and in the foam -- absorb the energy
of the impact, allowing the screen unit te come gentiy to rest,
under controlled deceleration, before the screen unit can impact

against anything hard and rigid.

[0023} It may be noted that, even if the impact should carry the
screen unit 28 even further to the left than is shown in Fig 11, the
springy tab 42L can deflect a little further {(although now with an
increased spring-rate), in that the root area 46 of the backing
plate 32, at the base of the springy tab 42L, can undergo (slight}
twisting and curling, without the backing plate (or anything else)
taking a permanent set. Thus, even after an impact that takes the
screen unit 28 even further to the left than is shown in Fig 11,
with the resulting further distortions of the backing plate itself,
immediately after the impact the backing plate and the other
components revert to thelr Fig 9 / Fig 10 positions.

[0024] The springy tabs should nct be sc stiff, of course, that
the impact of the tabs themselves puts such a large deceleration
into the screen unit as to damage it. Eqgqually, the springy tabs

should not be sc flimsy that they do not properly inhibit the screen



i medi ately after the inpact the backing plate and the other conponents
revert to their Fig 9/ Fig 10 positions. [0024] The springy tabs should
not be so stiff, of course, that the inpact of the tabs thensel ves puts
such a large deceleration into the screen unit as to damage it. Equally,
the springy tabs should not be so flinmsy that they do not properly inhibit
the screen 7 unit frominpacting intothe nounting frame. [0025] It is
suggested that the inpact absorbing function is adequate when the

per m t twd it favel ingadatiegséreenthmimounbetgweiermehe Fig 9 position and the
Fig 11 position, is at |east about one- quarter-mllinetre, and preferably
a half-mllinmetre or nore. At |east fromthe standpoint of inpact

absor pt U151t he | Hr ger subgespst rbetetheleifracti ahs ofbinge fopei gy itsab, t he

better. 4028l el anably pl 8Qq e veRr b PUHALE 0n L8 SPEEPGYert @Rle Shoul d
be such that the force required to cause the screen unit to nove to the

Fig 11 Posi% Pealtsombest thai Fiy 1L pesithermdisght bFatthebosEr@®sT unit. It is
suggest @eh taat nt hei sideNg¥nt abraveud1hea tioo r-gtin i fmd drd bt ROKe NOE than
about forty-five times the weight of the screen unit to nove the screen
uni t t ol £IOmaRP tHAPIPRENS BT AgYact aPWFECdoBe o FEPARBEYEHY it took
| ess t hagraheut §éfiaanohi pestidepraabghtaof theepsetgen unit to nove the
screen unit to Fig 11. [0027] As to dinensions, good results (that is to

say, a significant reduction in the nunber of failures in drop tests) have
been obt@iamd, W biefrableest s ttheesghi mg-taventy-theepgrians, tathen the
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limts sofiSprifngtratak oforehehapramgy fabsynywebéimes the weight of the
screen unit to move the screen unit to Fig 11, and that the springy
tab would be too flimsy if it topk less than about fifteen times the
weight of the screen unit to move the screen unit to Fig 11.
[0027] As to dimensions, good results (that is to say, a
significant reduction in the number of failures in drop tests) have
been cbtained, with a screen unit weighing twenty-five grams, when
the stainless steel backing plate 32 (and therefore the tab 42) has
a thickness of 0.2 mm, and where two tab elements per side have a
length (height) o¢f 3.5 mm, and each a width of 3.5 mm. (Thus, a
single springy tab having the same impact-cushioning effect as those
two tab elements would have a width of seven mm.) It is suggested
that the acceptable limits of spring rate of the springy tabs may be
set at between one half and double the spring rate of tabs having

these dimensicns.

[0028} It has been mentioned above that the springy tabs 42
enable the screen unit 28 to be positioned accurately, with respect
to the mounting frame 26, just before the screen unit 28 is pressed
‘down into final contact with the adhesive stripes 40. Further

consideration will now be addressed to this point.




set at between one half and double the spring rate of tabs having these

di nmensi ons. [0028] It has been nentioned above that the springy tabs 42
enabl e the screen unit 28 to be positioned accurately, with respect to the
mounting frame 26, just before the screen unit 28 is pressed down into
final contact with the adhesive stripes 40. Further consideration will now
be addressed to this point. 8 [0029] 1% the conventi onal designs, it has
been quite difficult to position the screen unit accurately within the
mount i ngPG2%ne, om taepreduetiienali Aes basi s itERpedicsn guikerdiffécyét een
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unit was positioned properly, repeatedly, on the production line. By

contrast, as described herein the screen
[0030] Similarly, when the screen unit is assembled manually

into the mounting frame, while it is possible that the operator
might make an attempt to re-position a misaligned screen unit, in
practice that cannct be relied on. For manual assembly, the
designer would provide a support edge or the like against which the
operator can rest the screen unit, just prior to lowering the unit
carefully down onto the adhesive. However, providing a support

edge, e.g on a production jig, is not preferred.

[0G31] Thus, however the assembly was done, it was difficult to
ensure that the screen unit was positicned properly, repeatedly, on
the production line. By contrast, as described herein the screen
unit 28 lies perfectly positioned, but clear of the adhesive 40, as
in Fig 8, just before the screen unit is pressed against the
adhesive. The production line operative can achieve hithexto
unachievable accuracy, repeatable, with very little care, attention,

or skill.

[0032] Not only should the screen unit be free of any degree of
angular misalignment, the screen unit also should not be misplaced
laterally, i.e more tc the left than to the right. The Fig 8 / Fig

9 assembly manner ensures that both angular misalignments and




unit 28 lies perfectly positioned, but clear of the adhesive 40, as in Fig
8, just before the screen unit is pressed agai nst the adhesive. The
production |ine operative can achieve hitherto wunachievable accuracy,

repeatable, with very little care, attention, or skill. [0032] Not only
should the screen unit be free of any degree of angular msalignnent, the
screen unit al so should not be nisplac%d |laterally, i.e nore to the |eft

than to the right. The Fig 8 / Fig 9 assenbly nmanner ensures that both
angul ar thzalatgere ht Bl snd ognenhp stz ireAaredi Eplagc énept SRS Leediitiedt-0 an

i nperceptible mninum [0033] It is stressed that this degree of repeatable
accurate ositioning does not require placing the screen unit agai nst sone
solid abbf#Eht, a§ta1§)c?§irteiséﬁijn‘@héghtt@ﬁﬁ-de%fﬁecr‘?fnif@ﬁ?atiaé&\?ea’?ﬁ‘éra*’s%reen
unit vupbpel &l nh0dbaPadsS ragak PStpitdiahgsohd Galehmnte agdhhee assenbly,
the screen unit 28 is able to npve in all nodes and  directions in response
to i npatPsid AP HE"be FHecePeratEPitY dPfumt Hos®irhdBEIhy & eshPf ngy t abs,
and by ber&g, StifkoUNTRsk AN of @aMmpadie kayigét acaitoBol g Whehehgpacts do the
nost dangge IS mﬁgﬁ t@gl direction of the inpact lies jn Hﬂg@glane of the
screen 28 CRPFHALY " | S SUTETSERTST idTgy St AL 42 PENEL TR a8F 18t i vel y.
[ 0034] Aitsomnicrsayer rdshafsef aammsagdsyedntiotd he: clasehgradd andalsur r ounds
the aperture 48 in _the casing 24. This foam my or na of .be_adhesively
secur 6d PE-S HIPIFEr BY ne or HESEFUET GFL oY 15S ey SUhapReira it ForBr ser vi ce
pur poseSheitey gidestied iro wbhahgenmaarst He tsemesn danégl8is Whethdlte case,

t he adhes] A4 f t ha secyres.the screen_unit tg the.f

shoul d ggk% t?%E%Ei%ggtﬂﬁggkpé%%ftfng%ﬁaPé??%ﬁﬁpfﬁg 38%6?}&§’tﬁ§?'§%§bres

t he foaistohdrhehecasi hapsHebisd4bef wicttipe mose gpieraneatytype. [ 0035]

Mount ed as shown, the screen unit 28 is very well protected agai nst
i npacts. It has often been the case
[0034] A front layer 47 of foam is glued to the casing 24, and

surrounds the aperture 48 in the casing 24. This foam may or may
not be adhesively secured to the margins of the screen unit., It may
happen thatf for service purposes, it is desired to change e.g the
screen unit 28. In that case, the adhesive 40 on the foam that
secures the screen unit to the foam should be of the kind that
permits separation. The adhesive that secures the foam to the

casing should be of the more permanent type.

[0035] Mountéd as shown, the screen unit 28 is wvery well
protected against impacts. It has often been the case
conventionalliy that a glass cover or lens was placed over the actual
display screen, for physical protection. The designer could arrange
that it was the glass lens, and not the glass components of the
screen unit, that struck the casing during an impact, and this

arrangement did provide effective mechanical protection.

[0036] The disadvantages with the use of a lens, apart from
extra space, weight, and cost, are that the lens interferes with
light transmissibility, which can be critical especially when the
screen 1s in reflective, rather than back-lit, mode. Battery life

is critical in PDAs, whereby the designer arranges to maximise the




conventionally that a gl ass cover or |lens was placed over the actual

di spl ay screen, for physical protection. The designer could arrange that

it was the glass lens, and not the glass conponents of the screen unit,
that struck the casing during an inpact, and this arrangenment did provide
ef fective nechanical protection. [0036L The di sadvantages with the use of a
| ens, apart from extra space, weight,”“and cost, are that the |l ens
interferes with light transmissibility, which can be critical especially
when t helns@peeh 8 jaflestivetnads, wheheby tthen tbaeksnent, ippdeckBdtttery life

is crithedd isnubPPAR:sMer ey Lhs, deshIperc iy ARI8Sy L@k s&riihen10 tine
spent in reflectlve node, whereby the tinme spent in back-lit npde is

M ni m sTREPIFARE BRBVIQUINGR 0P CERR SHHtNg RABF P T b8 AL ANt eFRADIIIG t he

mount eda SdRENwilBhéut G-HRenpeOPES Inksbesi 86 antcdverk APardns damage, wi thout the
need to resort to a covering lens. [0037] It should be understood that it
is the conbination of the springy tabs with the foam cushions that is

ef fecti y@3m prOtBictsHohh&d sermmmbbdftm iifpast She ldombSnAOi o UGUESEEd
that the sprlnggbtabs be sufficient r owngP ewltho t he

f oam cu3Hii Givs) | fnwjrﬁf]s 8a 3" %%%PBBe%V p}rsotegg?‘:ttlhv@ &8r BEAS G 1¢1 n t he
t ype of scetggeunipattommsimphktst r atted si noEi gudhkstebhetioammratprimly (tabd t he

adhesi v tr in shea and th s the .foa bsor bs a ood fraction
of the ‘g%rp]!adztb%engﬁl&%tm PArFSSEY 0% ltlﬁe foé%oblg] ?lfs tf) ?ves “Yarel y

adequat &n proitectFon, tas pexperlenoethas showrrepdO88it On Imhehethege dnd, it

can be Méé'l neludi ng 4 Rﬁ@%rﬁ%ag ngy mga% eglehfogm%g&ﬁﬁa%%?ﬁ ﬂﬁextra

|rrpact I’eSISt nce IS rea red. 0 Sa er
funct i orclfs itvige spr$frig3PStedbsn %:?eaﬁrbeanﬁrpbmsamhe lfqamhai:tsqrhe spIdParhy t abs

assi st {p,dQcat b@gtwqmp%%&eg@emt 's%?i‘%?%}tﬁh@@ egmoaﬂq%rhltis@ dliSt

prior to preSS|n? screen uni't down ont e ad esive unction
woul d bel{rsefgre év%qlﬁqufatlehér%’@fé“ewnuniﬂﬁ sxrecighgedhaft rderny to the casing,
rat her

[0038] Cn the other hand, it can be worth including the springy
. tabs even in a case where the extra impact resistance is really not
required. That is to say, the other function of the springy tabs
can be important, in that the springy tabs assist in locating the
~screen unit in exactly the right position just prior to pressing the
screen unit down onto the adhesive. This function would be useful
even if the screen unit were glued directly to the casing, rather
than to the foam cushion -- although, of course, screen units are

almost invariably mounted in foam cushions.

[0039] The expression “springy tab” as used herein refers to the
whole springy tab that is present along one side of the screen unit.
In a c¢case where two springy tab elements are provided on the same
side, e.g two on the left side of the screen, and those two elements
are stressed in the same sense by an impact, those two tab elements
would be regarded as sub-components of one single springy tab on the
left side. As shown in Fig 5a, the screen unit has been provided
with eight springy tab elements, two each side; elements 49T on the
top, 49B on the bottom, 49L on the left, and elements £49R on the
right.




than to the foam cushion -- although, of course, screen units are al nost

i nvari ably nmounted in foam cushions. [0039] The expression "springy tab" as
used herein refers to the whole springy tab that is present al ong one side
of the screen unit. In a case where two springy tab el enents are provided
on the sane side, e.g two on the |left side of the screen, and those two
elements are stressed in the same serdde by an inpact, those two tab

el enents woul d be regarded as sub-conponents of one single springy tab on
the left side. As shown in Fig Sa, the screen unit has been provided wth
ei ght spidqigy tabrelQmpat s, e tids £83CHoSLAS: R| 6RBEAL ScAPT10RA0€ 54 0P, 49B on
the bottom 49L on the left, and élenments 49R on the right. 11 [0040] It

i s not PERESSAEG: tPPVEFI-derdi YWt 4B Blendht nith Tavebpbegdenerionaver . As
shown iprdsitiedh, tRB301f @ur chab oten@it suarsr REOVhdedgHiw 30k, todt he left
and two 5OR to the right sides, and none to the top and bottomsides. (Fig

5b cor re¥Porids the MR 2ChRpbRThtE dHown (TP FPy CATFRSRHISS faspe®t.) Now, in
order teoliéntbhensel eenrugi i 1restriai Reshbagainskok pp/hetrbiem tomaaks, the

l eft an right tab, el enments should be tight laterally, i.e tight in the

t op/ bot Uéin YPGBt FOH, H67 CERORTT GHERSEE 5901 APTERB HBRAR T SPPahe:t FAY has
been fotnghi hat thenapd Rgyulabss tiMaen Laghdalillg,t hed reiseakehsthe have a nore
or less_similar resilience in the top/bottamdirection .as they have_in the
ot/ 11 bt T REY AR s HRob ide GBEARSS CHmi BT FOUFIrdb rrends be a
tight fidsibeenhépnnd edpectheessaioicat sabf 004N ktngkt gilbahetimesacidier, of

spri ”gyhé%bsa P3ke 23R 185 g% Plat educed Lo, tyo.  Ihi s of Gourse Ls the

m ni mum ~ Four "1'S preferre 1y Bb), as“givi ngta TRt ner “gr éat ef - dégr ee of
resi st aneetitay hhee itiypdeoflefhpatihtt Warechiwes tlheliscreemegrstaty Tettate in

the plang %QurFitng%eldetnt%aBe NARPER,: %QEEH % L DAL é@ﬁv%eéiagf?eeis has |ess
space 1In Ich to place the springy tabs on the toppan bott om edges

[{0041] In Fig 5c, the number of spriangy tabs 53L,53R has been

reduced to two. This of course is the minimum. Four is preferred

(Fig 5b}, as glving a rather greater degree of resistance to the

type of impact that causes the screen unit teo rotate in the plane of

Fig 5b. It can happen, sometimes, that the designer has less space

in which te place the springy tabs on the top and bottom edges

rather than on the left and right edges, because of the other

components (e.g wiring rikbons, etc) associated with the top and

bottom, whereby the Fig 5b arrangement again is preferred.




rather than on the left and right edges, because of the other conponents
(e.g wiring ribbons, etc) associated with the top and bottom whereby the
Fig 5b arrangenent again is preferred. 12 Cains CTaiml. A display screen
unit for a hand-held el ectronic device, wherein: [2] the screen unit
conprises a stack of |ayers; [3] an uppernost one of the |layers conprises a
generally flat display screen, whi ch,l2in pl an view of the unit, has an
outer periphery; [4] another one of the layers in the stack is a netal
backing plate; [5] the netal backi fgaphate is mainly flat, and defines a
flat plane of the backing plate; [6] the display screen is carried rigidly
in the nmetal backing plate; [71 the nmetal backing plate includes a nunber
N of spfiaigy -t absdisiHere sREeRn ainiltedst & viRRdahdlf e kedgeat cofeeiden
springy tab: [8Llrsid.ne springy tab conprises a fold of the netal of the
backing plate, in which the netal is _bent out of the flat plane of the
backi ngl$l at e; [9fhe SGFSFPaR vt SATPERESE B | THGFXt @b ¥R Sides outwards from
t he out exy peri phesy @fprhesdi Sf &y $6EeeivedslQbmprifes Unigknksasn, Goati gured
that the springy tab is able to undergo resilient deflection in direction

D, being a . di recttTAhECTEPRs "ParChr | eF RIED WeePl ahethsr UPhE: bikidly  pl ate
and is directed | pwestdpewiiphefgspect to the periphery of the display

screen. aim2. Unit of clai , erein, in respect. of each ri t ab,
[&% another one 091€he\ygyers in the s%gck is a me%al acﬁl %

' plate; '

[5] the metal backing plate is mainly flat, and defines a

flat plane of the backing plate;

[6] the display screen is carried rigidly in the metal
backing plate;

[7T the metal backing plate includes a number N of springy
tabs, where N is at least two, and in respect of each

_ springy tab:-

[8] ~ the springy tab comprises a fold of the metal of the
backing plate, in which the metal is bent out of the flat
plane of the backing plate;

[9] - in plan view, the springy tab protrudes cutwards from
the outer periphery of the display screen;

[10] - the unit is so configured that the springy tab is able
to undergo resilient deflection in direction D, being a
direction that lies parallel to the plane of the backing
plate and is directed inwards with respect to the

periphery of the display screen.

Claim 2. Unit of claim 1, wherein, in respect of each springy tab,
the springy tab has a spring rate such that the tab deflects
in the direction D through the distance Tmax, when the
deflecting force is not less than fifteen times, and not more

than forty-five times, the weight of the screen unit.

Claim 3. - Unit of claim 1, wherein, in respect of each springy tab,




the springy tab has a spring rate such that the tab deflects in the
direction D through the distance Tnax, when the deflecting force is not
|l ess than fifteen tines, and not nore than forty-five tines, the weight of
the screen unit. daim3. Unit of claiml1, wherein, in respect of each
springy tab, 13 the springy tab is bent upwards fromthe flat plane of the
backing plate. daim4. Unit of clai m!d, wherein the peri phery of the
screen unit has two opposed sides, and the tabs are arranged one on each
of the opposethsistesinggl adln 5 bighitt upFaxdsifpen, theheilgitnplp2d athéhscreen
unit in plan yhew fprAsca, rectangle; and [3] the springy tab is itself
flat, being fornmed as a sinple single fold, protruding fromone side of
the rectangle, and the fold lies parallel to that one side. daim6. Unit
of cl ai®aim Wher ebfit [2] cthenSL) R ULt thdPJddpRe Ay HIAThCssARI] unfid] the
mainly flat netal backing plate has an upturned rim and _ [4] tags In the
rimare cri np8asi BBPFeS poiitfismg 2PecEi 208 Are I 1HRgEi RS F2Chher eby
the backi ng pbatend Sppsesdretidd gidly to the shell. Caim7. A nounted
screen assenbly, being a conbination of a screen unit that falls within
the scope of claim1l1, and a nounting franme, wherein: [2] the assenbly is
physi catlains Bi.t abbeid arf ichelitisi owhHerean: hand- hel d el ectroni ¢ device; [ 3]
t he nov nt g{"%t he screen_unit .in the direction D i novenent of the

tr

sor een (TS T ShE HORIEPNG Y 578 PaterRAGtSntT g f r ane

i ncl udeg3pa pl asti cheroylrdingg, t&lavieng taetfnflat, being formed as a simple
single fold, protruding from one side of the rectangle,

and the fold lies parallel to that one side.

Claim 6. Unit of claim 1, wherein:

[2] the screen unit includes a plastic shell;

[3] the mainly flat metal backing plate has an upturned rim; and
(41 tags in the rim are crimped into corresponding recesses

in the plastic shell, whereby the backing plate is
secured rigidly to the shell.

Claim 7. A mounted screen assembly,.being a compination of a
screen unit that falls within the scope of claim 1, and a
mounting frame, wherein:

[2] the assembly i1s physically suitable for inclusion in a

hand-held electronic device;

[3] the movement of the screen unit in the direction D is

movenment c¢f the screen unit relative tc the mounting

frame;
143 the mounting frame includes & plastic moulding, having a rim;
[5] the screen unit lies assembled into the mounting frame,

and the rim at least partially surrounds the periphery of
the screen unit;

[6] the rim has an inwards-facing abutment surface; and

[71] the configuration ¢f the combination is such that the N

tabs protruding from the periphery of the unit touch the




[5] the screen unit lies assenbled into the nounting franme, and the rim at
| east partially surrounds the periphery of the screen unit; [6] the rim
has an i nwards-facing abutnent surface; and [7] the configuration of the
conmbination is such that the N tabs protruding fromthe periphery of the
unit touch the 14 inwards-facing abut rrent surface, upon the conbination

bei ng subjected to an inpact in the di Ifection D, thereby inhibiting the
screen unit itself fromtouching the nounting frane. ‘ClaimB. Assenbly of
claim7, wherein, itvprdsspecinofaladoknspsintpce. t abon tHe gogbibiiidns so
Conf|gured t hat tE@Hﬁﬂj SuBg¥ctab ﬂ5;ana9ﬁ§aé§)fﬁ“qgégglfégﬁloheﬁt gdefdget i on
totalling Tmax in dlrectlon D, relative to the mounting frane, where Tnax
is at |east one §unrdAngi Fhe netyeer HRdt mfé@érfaﬁlfwﬁso%@lpéa%fﬁe a

hal f-millimetre. ghaidmQ. sAggenbly of claim7, wherein: [2] the screen unit
in plan view forns a rectangle, and [3] at Ieast one of the springy tabs
conprises two or nore separate tab elenents, |ocated both or all on a
conmon crafle saf thesératangl elalh o mwiq@reﬁs,sqmt)lrxéspécﬁlcaj Ba8h wherrgiyn: [ 2]
the tab el ements are rectangular in cross-section, the thickness thereof
bei ng equal t&3Phet rf%aéﬁﬁﬁggyﬂ%fsot FERIHRBIE G BF atles SR PRbtR difent

havi ng a hei gableves alrdde@to f‘bfﬁ'ﬂﬂ]le&mddaﬂr[ﬁﬁﬁﬂ&nOtoWMHQ[ 3\}/\nﬁmhﬂﬁe Th 0. 2mm
H= 3.5mm an se aim?7 erein the
assenbly i ncl gdﬁgc’%]nm %5%35}3 EtﬁeAﬁ 580N gr%m? ayBFT5t TPESiYS 8t f oam
materi al, |yi ngabetoveergukheesaniddn mgnice, aand:l tlre fapainty Ng at least a

half-millimetre.

Claim 9, Assembly of ¢laim 7, wherein:
[2] the screen unit in plan view forms a rectangle, and
[3] at least one of the springy tabs comprises twe or more

separate tab elements, located both or all on a common

side of the rectangle.

Claim 10. Assembly of claim 9, wherein:

[2] the tab elements are rectangular in cross-section, the
thickness thereof being equal to the thickness T of the
backing plate, the tab element having a height overall of
H mm, and a width of W mm;

[3] where T = 0.2mm, H = 3.5mm, and W = 3.5mm.

Claim 11. Assembly of claim 7, wherein the assembly includes an
impact absorber, comprising a layer of resilient foam
material, lying between the screen unit and the mounting

frame.
Claim 12. Assembly of claim il, wherein the layer of foam material
is secured by adhesive to the mounting frame, and by adhesive

to the screen unit.

Claim 13. Assembly of claim 11, wherein the rim of the mounting




frame. Caim 12. Assenbly of claim1l, wherein the |ayer of foam materi al
is secured by adhesive to the nounting frame, and by adhesive to the
screen unit. Claim13. Assenbly of claim11l, wherein the rimof the
nmounting 15 frame and the springy tabs are so configured with respect to
each other that; [2] (a) prior to the 1gcreen unit being secured to the
mounting franme: [3] - the screen unit 'Can be placed with the springy tabs
thereof resting on the rimof the nounting frane;, [4] - with the screen
unit thereby pERIRMEH HeofPHEKhGaPEORTRGC WeRR1THeES 8GR BRPREfieSPve by
whi ch the scregpn ddddr ksasecured to the nounting frame; and [5] (b) the
screen unit can thereupon be pressed into contact wth the securing

adhesi vE2! O ai m 142) RILEFDEG gkfe AFERP 7T PE, SERNTs pectPdf at | east
one of the springyuiw@hs, stb@er4+ mof the nounting frane includes a socket,
which is_ of such width as to be a tight fit on the wdth of the tab. Caim
15. Assz%l y of clar'ti PEERABr M (998 hBuitd Ry #r5Reths SPT1BBR WYY rigidly

into a casing of shédwd hekdied ent OB eim deVit®@. mounting frame;

[4] - with the screen unit thereby prevented from making
contact with the securing adhesive by which the screen
unit is secured to the mounting frame; and

i5] (b) the screen unit can thereupon be pressed into contact

with the securing adhesive.

Claim 14. Assembly of claim 7, wherein, in respect of at least one
of the springy tabs, the rim of the mounting frame includes a
socket, which is of such width as to be a tight fit on the
width of the tab.

Claim 15. Assembly of claim 7, wherein the mounting frame lies

secured rigidly into a casing of a hand-held electronic

device.




