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MECHANI SM  FI ELD OF THE | NVENTI ON [ 0001] The invention
w@esnassdl t o mechani cal devices for use in NOVPEUSIW03/032443

overhead display. Specifically, the invention is a
mechani sm for depl oying and retracting an overhead
di spl ay. BACKGROUND OF THE | NVENTI ON [0002] In a
passenger vehicle it may be desirable for a display,

such as a V|de5H%?%6Y5§%TRﬁ§T ERHADSMhen not in

use. A nechanical device is necessary for depl oying

and retracting t nvi ronnents, the
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and retracting an overhead di splay nust autonatically
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The gear and notor |inkage approach wears at the pivot

Ea ints and  the nonitor V|br@¥es duri g transportatlog
(0003} ki FigGioaslimejheasioT denleyingpud shagHg dspliysdn ParEpIcayhicles
includbihé 0& %ﬂlﬂﬂt& rtnsfﬁténbﬁlgffﬁdhl aethbtav th A rhrdidh e rotatk eeanedtor to

ars ut ance ears. Wwou

a pre I Gr T iag PO B e Tl MRt op Byt for the
displagrid rejerat whed srmkdema lcbrtaib dirto®n. Wi tlachanivel spithgussees the
energ& Q%D dly Rrrgttréc(t’ F tHe'}n(g Bor ¢ %P%r@é’rg&?c\ff%ﬂﬁgé& Q?ﬁﬁng in the loss of

y using a brake an riving
power.

[0004] Displays have been deployed and retracted by mechanisms linking the motor to
the monitor by gears. The gear and motor linkage approach wears at the pivot points and
the monitor vibrates during transportation making viewing difficult. Vibrations in the
display during transport may be reduced with tighter tolerance gears, but tighter tolerance
gears would be ineffective from both weight and cost perspectives, and gear tolerance will

be lost with time and use.

[0005] Vibrations in the display have also been reduced by using a brake and by driving
a motor in reverse. The brake damps the vibrations transmitted to a display from a motor
while the display is deploying, and maintains the display in a deployed position. The
display is moved from the deployed to a retracted position by first releasing the brake.
Vibrations are damped while the display is retracting by driving the motor in reverse. The



a notor in reverse. The brake danps the vibrations

transmtted to a display froma notor while the
waele@plozsp3i s depl oyi ng, and nai ntai ns the di spl BgT/U82083/032443

depl oyed position. The display is noved fromthe

depl oyed to a retracted po8ition by first rel easing

the brake. Vibrations are danped while the display IS

retracting by driving the notor in reverse.
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signal transmitted to the display. WO 2004/ 036531
PCT/ US2003/ 032443 3 BRI EF SUMMARY OF THE | NVENTI ON
[ 0007] The invention provides a display retract
mechani sm for noving a display froma depl oyed
position to a retracted position. The display retract
mechani smincludes a frame adapted for holding a
di splay, a pivot shaft, a lever armfixed to the pivot
shaft, a gas spring, and a drive nechanism The pivot
shaft is attached to the frame along a pivot axis, and
the pivot shaft rotates around the pivot axis from
the retracted position to the deployed position and
back. The franme, which is adapted for hol ding the
di splay, is attached to the pivot shaft along the
pivot axis so that as the pivot shaft rotates around
the pivot axis the frame, which



hol ds the display, noves fromthe retracted position

to the depl oyed position. The gas spring is hingedly
w@eoaestsed to the lever arm which is in turn PCRERDD032443

the pivot shaft. The arrangenent allows for the

di splay to be retracted whn power to the drive

mechanismis off. [0008] The present invention also
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drive mechanismfor selectively engagi ng and
[0009]di sédngaginbgdinkemt df the praseiaysntan, theydrive mechanlsm includes a

motor for driving a motor shaft; a drive shaft; a mechanical coupler for joining the motor
shaft to the drive shaft; a first gear on the drive shaft; a second gear on a gear shaft, the first
gear in mechanical contact with the second gear; a first sprocket attached to the gear shaft; a
second sprocket attached to the pivot shaft; a chain mounted on both the first sprocket and
the second sprocket, whereby the torque from the gear shaft is transmitted to the pivot shaft;
a motor controller card for producing a motor drive signal in response to the control signal
from the printed circuit board; and a power supply for supplying a power to the display
retract mechanism. Optionally, an electromechanical clutch mechanism may be provided to



addition, a solenoid latch optionally may be provided
to the display retract nechanismfor | ocking the
WO p@a®36sat 0 t he retracted position. The gear re€T/0Smwh3/032443

the first gear to the second gear is about 200 to 1.
The relatively low gear ratio is an advantage of the
present invention. [0010] The display retract
mechani sm may optional |y provide a housing, to_which

the drivetraechghigi fos srigotivelyyenarsing et digengrEas Hpudiivegnecdanism. In
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mechanism. The method may optionally include the further steps of generating an infrared
signal; receiving the infrared signal in order to produce a status signal; blocking the infrared
signal with a pin in order to prevent the receiving of the infrared signal; and processing the
status signal in order to produce a controlled signal. In an optional final step, the pivot shaft
may be attached to a housing, the housing adapted for receiving the frame when the display

is the retracted position.



may be attached to a housing, the housing adapted for
receiving the frame when the display is the retracted
w@ominsaa WO 2004/ 036531 PCT/ US2003/ 032443  5p¢D038183/032443
The power and video distribution systemof the present
i nvention may conbine all5power and video cables to
the LCD in a cross-hatched, slip-past, flexible cable.
The cable is chosen for its ability to w thstand
[0013] nul Thppewéd amd videol disfribeiiah System efghapriegnt yWFBU%lhméV gombine
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es gas refract t
cable i§ ghavai M BAPRLE KAHBRR TSI B Gl G i To shild
from EMINge of actuation, requiring |l ess power fromthe
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of the display retract nechanismas a whole. The
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availatlescri pti on and the acconpanying draw ngs, in whi ch.

[0016] FIG 1 is a perspective view of a housing for a
di splay retract nmechanismin accordance with an
enbodi nent of the present invention; [0017] FIG 2 is
a perspective view of the drive nechanismin
accordance with an enbodi nent of the present
invention; [0018] FIG 3 is an exploded view of a

di splay retract nechanismin accordance with an

enbodi nent of the present invention; [0019] FIG 4a is
a side view of a display retract mechanismwi th the
display in a retracted position in accordance with an
enbodi nent of the present invention; [0020] FIG 4b is
a side view of a display retract nmechanismw th the
display in a



partially depl oyed position in accordance with an
enbodi nent of the present invention; [0021] FIG 4c

WO 200a/034568 vi ew of a display retract mechani snPei/uk2op3es2443
display in a deployed position in accordance with an
enbodi nent of the present énvention; [0022] FIG 5 is
a perspective view of a display in a depl oyed position
in accordance wth an enbodi nent of the present

i nventi on; BRIEFIPERCRIPHON OF I PRAWENGPew of a
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ccor,.d e wth an enbadinent, of the .
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enbodi nent of the present invention; and [0025] FIG 8

is a state di agram show ng the | ogical states of a |
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I NVENTI ON [ 0026] In a passenger vehicle, such as an
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exa e, by hjnderi a _passenger from entr, : o)
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retracted position when not in use. The present

i nvention provides a display retraction necEa jsm for
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retracted and a depl oyed position. [0027] The

advant ages of the present invention are obtained in
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, 0 t
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[0023] FIG. 6 is an exploded view of a frame for a display for use with a display retract

mechanism in accordance with an embodiment of the present invention;

[0024] FIG. 7 is a detail of the frame assembly shown in FIG. 6 in accordance with an

embodiment of the present invention; and

[0025] FIG. 8 is a state diagram showing the logical states of a display retract

mechanism in accordance with an embodiment of the present invention.



is desirable for a housing 10 to be provided to the
present invention. An enbodi nent of a housing for a
waele®plzss3r et ract mechanismis shown in FIG 1.Pdmnes2003/032443

housing 10 is conprised of a base 20 and a back cover

pl ate 30. The back cover plfate 30 is secured to the

base 20 by fasteners 32. The base 20 conprises a base
front 22, a base plate 23, and a base back 26 (the

base bay DETAéLEDdBE&CB%Qﬁ\hOF ASIIHEREKENS@N pl ate 30
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| ever arm 90 for connecting the gas spring to the

pi vot shaft, thereby transmtting the bias force from
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erior o ousi Vi e, .in

housingtlgr SR BT BER R Rang 7D FRe Lo SHIECOU7S | Bigeciapgised

of a barad0 ahda paskesoveoplae0orTHGAclanver platteld) is saneed wrthd Base 20 by

fastenérg)g%O]The-:r Q%e%@ecr g%ﬁns staéjfae[ E%o% ﬁ2§ %po%?eg}lgltcv%%3 ng{cf“ %ba(t)sfe btapl? 26

(the barse bey %@ lpdﬂ@@rbeamh @mhwb cowdr pledg 30 forid @ theAmep Aprér 40 ona
B e B h o mocant Al congior oo et b
those @f)skﬂ% 1t 1) SR EOPT SO0 a5 CoRarorgs2 are
also sHowmo @Gt he nechani cal coupl er 52. An

el ectromechani cal clutch 60 is provided with power and

control signals fromthe printed
[0029] The primary source of energy for rotating the display from a retracted position to

a deployed position is provided by the drive mechanism shown, in an embodiment, in FIG.
2. The gas spring 40 comprises a gas spring barrel 41 and a gas spring rod 44. The end of
the gas spring rod 44 is hingedly connected to a lever arm 90 by its forked end 46. The
lever arm 90, which serves to transmit force from the gas spring 40 to the pivot shaft 84, is
fixed to the pivot shaft 84 by a suitable fixing means, such as a screw, bolt, or epoxy. Other
fixing means, such as a weld, are suitable also. As will be understood by those of ordinary
skill in the art, the lever arm 90 need not have the specific shape shown in FIG. 2. Other

mechanical means, for example, a lever arm of different shape, a linkage arm, or a hook,



circuit board 170 through a cable 174. The drive shaft
62 is connected to a first gear 64, and the teeth of
w0 b@408653t gear nesh with the teeth of a seconPCTES200¥7@32443
on a gear shaft 72. Also nounted on the gear shaft 72
is a first sprocket 82. Th& first sprocket 82 has
teeth provided for holding a chain 80. The chain 80
transmts rotati onal nomentum fromthe gear shaft 72
may be vsetllae apéveoarns A@ for c@anecsing dke o spriczodhel et Jelkethesdy

tr ansm'lt’ﬁnérﬁié%%dforc%ltﬁﬁn ﬁfévga@ Qpltn?gettohh@fh‘}w Qﬁﬁ '[fh@ iR EEEF&QZOO and
he” chai n 80. 31] is th

the baﬁ@a?@tar%%raévays@ 69 R @ﬁt Oy éntﬁwmfglae bﬂ%&g. J01s wﬁﬂa llicg%dmg

the prihted eRowiesded 1 7@ thdeabldssiTD ayd | Mytang eawower cbhiscta?)1 60 and

V.deoPov\/eCrO data are supplied to the printed circuit

1deo gomapior "t hrough a power connector 160 and a video
connector 162. [0032] The various conmponents of the

[0030]0" Sﬁ‘g@xnérg g@@l nveﬂ?g&géme e emﬂergg.s RN g@ﬁ@i’&’c@ﬁ H?Eﬁe

are di.sassembl e
motor frp @hich. reqq%eswgé\@r ol confol signaly fralalrt%le BHNER SITAYE E?aﬁa 11@)
througﬁ QERble 963 . Fermear §lﬁtﬁ (hiviclet BEHIG e bﬁébﬁalﬁlbﬁlrtbuﬁlgr 52in FIG. 2)

for the 3566 L Ssprasi B PR SlER Biouellfe BeliiRBi e, A

electroarokanicat slutsh Gthis phoviided widle powerming conteoleigrebpipen the printed
cirouitBeGHOTARABLER o oIl 178PRAL L ERANKS 60 ASLhrBLEY Yl ® st gear 64, and

I el dlng y providing_a stron

the teegoeldhe firsh gearapesh e the éasth efifescernskbgsebAf €8 aVge R TR Also
mounte&tﬁ&tﬁa egdoshﬁﬁdmtlg] @ fir@ $proeket 8D e TR SIS @ﬁ@bkéft@al ek ﬁaetlﬁprowded

t
for holfiec e 0. Do LTSI Srelr P FCENF B0 GeFr sgalt 72
to the pivoedhhfSdcar wha:lhral secondoprovketB 3t ik enctintedealpe bimang seihgmdvided

t hce that m ght exist in a passenger vehicle
forho}iﬁﬂ%taﬁ%aﬁﬁgge present invention is nmounted. The base

front 22 is fixed to the base plate 23 with a
[0031S Ui 1Al SoWRGhFNGCRLs tﬁ@m%zsf &dbleat goa(ga}lmrah theSptedle®Sircuit

rew, bolt 2004/
board P Gt Sie SO frobBupmond lhinde Reayergad fate g goppfed to
the prihteg ciaiebgy 3 7€ dirowngdt epivedr casndctve 166ard pivatee cBBnectond 62.
constitutes a recess shielded fromEM in which the
printed circuit board 182 may be nounted and to which
[0032]t he Thavkriewwempoheite oBide diplayactpret meghdnjsnh,j ageerdingrio epe

emboa@zﬁ@:ﬁ%f MI et mtvlglgtldéit" ;é%gbﬁlb@/ﬂ dgsg%\gﬂlbleﬁ iflFes. 3, TB@E‘as@ as,
|

ase_ba
which 3 RasEPT Py ﬁ%ltsmg t% C?W@llﬁaggurma&ﬁ RS E eibose BORL 2t bese plate
23,a bmclﬁa@rm@ ahd @IBa/Sed:ﬁclf 26. Alltcachire szheWtSaﬁay e amtedWyith a

coppey ?Pé)x% Bﬁé}* %@16% nglt es 2?1%1%; ur%%% l<(:of>2p6er RLESY! spgereg TR popper e(poxy
resin provides additional EMI shlelding by providing a strongly conducting layer between
the electronics within the housing 10 and the rest of the passenger vehicle in which the

present invention is mounted.

[0033] The base front 22 provides shielding from EMI, as well as a mechanical barrier
between the drive mechanism and another device that might exist in a passenger vehicle in
which the present invention is mounted. The base front 22 is fixed to the base plate 23 with

a suitable mechanical device for attachment, such as a screw, bolt, or epoxy.



and vi deo connector 162, and is also fixed to the base

plate 23 with a screw, bolt, or epoxy. The base back
wWQ@a00al3as3pr ovi des part of the support for the PEKS2003/032443

cover plate 30. [0035] The pivot shield 200 is al so

fixed to the base plate 239with a suitable nmechani sm

for fixing, such as a screw, bolt, or epoxy, and

serves to provide shielding from EM and prevents
[0034]; nt &he bassrher 2 ioparbeichh samerpleysinal materidlasi thebasieriate B2 and

consmﬁ!feg ‘d%eéé?é?i]ﬁéwe?drﬂoﬂ /il Wigich IR ﬁ‘i’ﬂédsd"ﬁcuit 'BGJn‘elCi'8Q Gndyne

mountd i "B 1 DEU GEBRIETY) gL PSHA IV AR GRtsdment of
the inv8Ri@ shoalnsia F$BGBihd gas Ebﬁilg thouhi 4madslaytachieb ®esfldeoﬂnk basolsr24,

et 303D BR8P By (BRI BBl . st o
a screvhdnlt bieepoxes €he basabecit 2@providsy e snaund fos pheagovar gantdstor 160
and Vlz{egtcr ﬂﬁéc‘% I@Séu{d' 198156 [I_'ngﬁ tnﬁﬁ}: bh& fihe 2@ %ﬂpey &l p! O&Jltt bPEoxy.
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T bajpbsdls BrAtiowrBEdeA Chesuombyt 1] Sa otk vel ARt ve
shaft 62 is nounted a first gear 64, with teeth
ot 2, 55 504 B85 £ R 2R SRR €5 e byl
for fixinpgesurhtaor sc6@, Polgtor shouyn andisdEveS.to zpajwdecﬁhwﬂ@sg filoen bl end
preven?ﬂﬁ(e&fe%&% ﬁ%nf%{%tﬂep n{ékﬁnlé@he\é&@ﬁutﬂ @Mrﬁfe mé@gﬁeﬁlu Py ?fdrlve

I's transm t rou e mechani ca
mechapigmp insfudize tha srotedamechanieal epuplen)S2 %leftﬁénWméalsqk&ﬁh 60,
seconcﬁggear vol rg%bf‘ﬁlafth@ £1icf Sair08PRsre Gfkol sRodn GOFIT. 81 FahAKK MeSeont

i on, dlrst %ﬂf? 4 rotates
cover 2301 QW%rfbfémt@ete PREUEBIYRY Gear 70 is driven

clockwi se (in the direction of the arrow shown). The

[0036]S ec %g ts%?e%rof 17:9G$ S4af-é %%gv 51‘?6&19(?(1119]%9{ of%G@f tfle gr%sgﬁ% ifRtion

movesaarrgsplw frmﬁbmtelfﬁptpﬁp@s;gﬁn (6. dodp ﬂgqﬁpiowé ppgtipmFIG. 40),

with afphﬁﬁhyagﬂe«}é@&t&&ed PhYiEdh inbeph & (Fixew)t o the gear
shaft™ 72. Around the teeth of the flrst sprocket 82

is nounted a chain 80. The chain 80 serves to transmt
[0037]t he Cangedeive mﬁﬁﬁﬂ i mouafedtafirsceac Ediveieh teethanterigaving thie teeth

ofa Seﬁ‘g‘lﬁ%ﬁ E%E%h? ﬁ1 SE ?a\g %{i cQ %? PC%Q]% iﬁﬁ&e §l§a’ft % isg E}lait Syhen the motor

50 (nomnﬁiﬁséq)pbnms tlze motoy sleatt @ot ﬁ’@\m in FIG straf the tahgular
momeﬁ’tﬂﬁp fle H@)@or sﬁﬁﬂ?% t%@l%ﬁ?etdecﬂroﬁ h Eﬂéem&ﬁ%@ﬂrcbﬂﬂleflgz not shown
oo eR IS b Toterd e ForiaErBd RS OOl o o
As thefisit gebﬁ64fﬂﬁzﬁes @mn&kdﬁfckﬂz@et fhe ssdone [RedrlV0dk dithen ¢loclomise (in the
dir ectlg g a:?gr??%wg f 'gl'?esseé 09, 28 és f\[{@edctg t g ld a%%ﬁ\’\éottﬁat when
the secpod lgdartsE) tnms,elt nemltwtsm}lguhenmﬁnmlmm&%@gqar shaft 72 to the
first spF> @e@%ﬁéﬁé%ﬁ%@ixe& % the gear shaft 72. Around the teeth of the first
sprocket 82 is mounted a chain 80. The chain 80 serves to transmit the angular momentum
of the clockwise rotating first sprocket 82 to the second sprocket 83, which is mounted on
the pivot shaft 84. Hence, the drive mechanism supplies a torque to the pivot shaft that
opposes the force generated by the gas spring 40, which is biased toward the retracted
position. The choice of motor 50, first gear 64, and second gear 70 must be made
considering the strength of the force generated by the gas spring 40, which will vary with
embodiments of the present invention. Such a choice could be made readily by one of



ordinary skill in the art. In the presently preferred
enbodi nent of the invention, the gearing ratiois
W@b@un3edd0: 1 (substantially | ess than the 1000rdT/Ds1009632443

famliar in previous retract mechanisns). [0038] Also

shown in Figure 4a is a sdllenoid latch 134, with a

spi ke 130 extending toward the frane 100 A recess

(not shovvn) in the frame 100 is provided, into which
ordinamytsill kyshert.1B0the presetly, prvfesred sibedinmot ofihe fvertiehderigearing

ratio 1s'a!%9t 1d0e| (s86RaRialll fess ARARNES1 @0 PBALBE AnflliRdn pidi8ous retract
display in the retracted position. [0039] As the pivot

mechaQig®s} 84 i s rotated by the drive mechanismin the
cl ockwise direction, the lever arm 90, which is

[0038]. att Q& s‘tﬁf)&ﬁ i F%rupé é‘t’ahlié B?eﬁl&dqhtgﬂ?ﬁél dvluﬁﬁeg gﬂé%e P50 extendmg

indite
towardrtbe famd. 100\h Arreedse (lncwlecpw@rlmﬂ%fraum KQis providedy a@o Shichnige
spike 1 g@%xﬂiﬁd:( hl"lfégég)‘i’iley 13000R66 tRended ihidehd R¥&Ss, BlcapHMe Bymhihfining

i's. pushed into the gas spring barrel
the disglay ipggegiractiePosttione 100, which is fixed to the ot her

end of the lever arm90, noves into a partially

[0039]depl % d]?xg Iélﬁf&tgg 1%ro%ate12ﬁ3\ll\% é?mvi m%cha 9%‘.31 E\P{h% ctl&%m{ he

dlrectlslhchhmlelva'rvgmff?%ﬁvhmhes gidachsetd thg prot Shﬁﬁl eithendirqcdly ar |11nd1recﬂy,
througﬁ Itl% se%ﬁn&’sg?@é}@@ﬁ RErBAS]. S‘thﬁ‘ glerl%l‘ ﬂﬂn BB sotERENL g§§"§fﬁ|1

rlnq barr el Qsi ti.0

rod 44t(h]élgﬁ(}l& gennegigd totherlgyer agRE0 th\) éﬁfk&% ﬁl@cf ﬁﬁég pusihﬁa 1nto the gas
sprlng %bﬁ@l' BY HénchrMedamtilng) \kIMch i fixed t6 tel otheteptl oy €t lever arm 90,

movec i35 PSP chPaSihat Sy DO S0, AR ph oy 0

differehitdS betagen RiBi dhandsFlis dbssathy shawn tehethd)félpﬁ 2as spung méi 44
(shorte? P lF SR beL:Qt%égﬂ gﬁs Qhﬁﬁ% g1 A H’cls %@% [ﬂlsﬁ&?ﬁﬁgt}férga% BSing barrel

cover ramnme own I n
42) and dlec:QOSﬁwn@iﬁ thedfgamef 04 hs flweﬁn@e TOGOREaRIIRUSS tBe display s moved
ﬁna11y791% a mp Qefplb atpcﬁﬁioi 8 B mgl 4e. eN@tE@Es‘éHh{at?ﬁ OY®. 4b0and 4c
I.ne sSSin r
e T bS5 SRS B M oR RSO BBl iy
be depl®yetihe pl ane of the second sprocket 83 in FIG 7.).

The plastic pin 410 bl ocks an infrared signal,
produced by an infrared transmtter, from h|tt| an

[0040]| nf raplestiqrinthb0 disnasse ongle (merrovere2Sdiof Hheajarme A 99 (hown in

FIGS. 482§ bg %rjr %) (qEEHé ﬁ)ﬁ%@ 109 %bér'tﬁ’@plvot-rz{?@s T0% r(@he glviéh 8ti®708 is not
sensor

S NN N
pivot sfhlaft(gul, ﬁvhibﬁasf Iﬁbrﬂﬁﬂlduh&tto iledilagtefshe @cobsppodket 83lin FIG. 7.).
The pla%tbcl pd ébo glg)gf;st an 1%%5{6%1@?%% %PA&Xe&Hé%ﬂ ﬁlfﬁf’%’%\f tkdﬁéﬁl‘f‘t@ﬁ from
hlttmgmnnfre:ed phatotsknses KD whee thsi dnarﬂasf fInstrachen éheréﬂp&yeé uyomlon
The 1n¥£?edcﬂhld{oc§n§9 40b] Aot dERBRGPGR infrared signal anymore, begins sending a
status control signal to the printed circuit board 182 that indicates to the printed circuit
board that the display 120 is now in the deployed position. If, during movement, the
display 120 meets a threshold level of force, the motor 50 or the clutch 60 will disengage,
and the display 120 will return (using the energy stored in the gas spring 40) to the retracted
position. During normal operation, the clutch 60 is engaged while the motor 50 is moving
the display 120 from the retracted position to the deployed position. The clutch 60 is also
engaged while the display 120 is held in the deployed position.



and the display 120 will return (using the energy
stored in the gas spring 40) to the retracted
w@o®insesl During nornmal operation, the clutchp@GDUS®03/032443

engaged while the notor 50 is noving the display 120

fromthe retracted positiarl to the depl oyed position.

The clutch 60 is also engaged while the display 120

is held in the depl oyed position. WO 2004/036531
[0041]PCTAUSZEB S D3Riawd T tiedifdaa 130 o ipaigh eppday deploxad ibR naprenger

vehicldlis %HJ)M i BG. @s THe F0r9B4v2DBE ﬁée;ﬂ R @Sy 120 RitRAKSLAEEN 00.
cover 250 keeps

eI s_shaown ont
The untdﬁ"es@? hﬁ)]/m‘i%‘@g \1/\¢ S Stogé‘o?vpé‘ﬁg?(io{) The under side of
t he hou5|ng 10 is also shown in FIG 5. [0042] In sone
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from tﬁﬁo%ds%ﬁﬂg%% StHQ s‘gﬁnéqo tﬂﬂa‘g sg{o%ﬁﬁgﬁetfa@féQHé 4119 ay flﬁ@ a retracted

de- e ecoupl es the no
positiofir om t he gas spring 40, the gas spring 40 then
snmoothly retracts the display into a retracted

1004317 ocufie e b 60 i (P r R e B og Rl fga toesthe
“headstileddsquirdneeht, vateli deamands thanvhideshlayeateand svhemaforae irppisang a
given t?)?ésflgl‘a fowa%]?ﬁal%g %e dﬁfa'lr g aﬁ%? E)&g?ﬁe v%eYﬂHef ﬁ&ﬁ%%'&:ﬁ gs}?nger

IS a or examnpl e
strikesi{badisplay alpglag@éang@to oreitiltose a et dhe Ercalyty e’éﬁlﬁ PaRFeRidAERtion

for harfd®ing rtlt11§ )féc[unfeﬁl@ﬁ%h@ ﬁﬁl@ﬁed bt-{]EEe EREtrdrhéchaficaltNEcPE@ %gﬁvg in FIG.
I nv n 1.on an ) I ov e
2). Tn GQMpiiatiah wish RO tBP Gt L om EERgUne Foeen g

clutch |60 iccomieetad bpn bahdlbd pdmemmndmla&d:abler 14, tthdmasaht IiB2nt{drois

capable OE ggﬁg{ gswﬁenecﬁé {h%ggglg%?fc% ggsrﬁp%ln%ﬁ IBy @1?%117 &Aiﬁa&rb%%ﬁ gﬂpl% to

the displayeand tha disglayeamamcbfr@m th%ﬁ@ql%ged\mglﬁwtl ftreth@ Higteaskasl ppsition
when t]thri%?ce(lﬁt% bécﬂ%iip]hb@ driyhel Q6tafTd\on tHasiale o chﬁrﬁ’!ﬁ)éﬂ &4 ptvided in

pl ay, IS no
FIG. Sd@qﬂ Wé%l @P&l@rbﬁlﬁleltegortdh%w oo aﬁgg’ 15250 eHgsieh frna
retractfr@riae dﬁp&ybﬁﬁﬁ: capiilthee dt shbuldt dmeﬁurdﬁtﬂj dbstramioh vldlesteploging.
of operation are provided in FIG 8, and in the

description therefor below The sane facility is also
[0044]ef f &#EGed iltustrates the assembly surrounding the display 120 and the frame 100.

The display 120 and the frame 100 are situated between a back cover 270 and a front cover
250, with a protective screen 260 fixed between the display 120 and the front cover 250.

[0045] A more detailed view of one corner of the frame 100 is shown in FIG. 7. The
frame 100 provides a mechanical support for the cross-hatched cable 180 to interface with
the display 120 (not shown in FIG. 7). In addition, the lever arm 90 is fixed with screws
702 to the frame 100. A hinge 704, with several washers 706, hingedly connects the forked
end 46 of the gas spring 40 (not shown in FIG. 7) to the lever arm 90. In addition, the frame



retracting the display in the event that it should
encounter an obstruction while deploying. [0044] FIG
- W@200losrsBr at es t he assenbly surroundi ng the diBEi/Ey2002082443

and the frame 100. The display 120 and the frane 100
are situated between a badR cover 270 and a front
cover 250, with a protective screen 260 fi xed betmeen
the display 120 and the front cover 250. 0045

100 is pigrsécals cainesisd wlang tef Pigalexdoishen 8y theetted Brge’ 0% 6o ﬂ@ pivot

shaft 88 NPNE sdddnf kfrockbt 8T NEbolf 71 BNdLO Qrafie@ VD6l 8% adsolBheRanh Cad. 7
support for the cross- hat ched cable 180 to interface

with the display 120 (not shown in FIG 7). In
[0046] addiA taitrol threuit, ébudisg, for9kampld, iaxmdrdpfdchsssnwﬁhsnen?(ﬁ?, is

used to%%gf) tt‘r%clz fﬂ%? lc;lgg%rl] ﬁ@%@ﬁ?«ﬁd@ﬁé}z &éﬁéﬂéﬂn&gfﬁﬁfé Bﬁol its
operatigpr Im@lemsenionvesnhomhi: potptrobeirqyit isgprevided 9éxpért 05 rﬂm mnted

circuit bGaﬁCi@Qt AR Jodi e stfcxfeaiﬁhé/@sﬁ fdtrggﬁﬁgb]ﬂamsm is defined by keeping
USZOOS/ 032443 12 éfﬁg%\}ﬁs hysi cal | nec

track ogrh@rfgqu%al RFBHouBSAey SERBPRRRLER 1 Wé%%s?cl%mg
the motdi@Opth\é(éﬂectrsmaéﬁan&él clufe 69;3’[&1316 Relesgtd datkiet 34 Rye iafthrdtphoto

sensor ’%‘&@’ qulgcéc arn§ 11? rren719n§ ? lgtela nstﬁ? é&ﬁf‘@i} cfr(plin': cht':he ZrthxQ Qﬂ:gllf

, I nc
board 2 r@pn@ﬁ@i&.@baw anid q@etrmkgrovudsd b)a ﬂ@chIe«gomée@wt qfaadinagy skill

in the J’rplgl %ggdgqc‘?ila 8 @& oLdirdultey G4 tﬁ@ bﬁﬂte& %fr&ﬁf:lgoa'?@ ¢8AR B Bntain the

control its operatl g t he present
display; seyrasitpeshanishdn geol %‘f"m&W@b?i?ﬁqe loFieR) SES- as part of
the pri nt ed circuit board 182. The | ogical state of

o0 " SR L6 RS ) uE AT By i
the retnaated position, nqmﬁn‘élﬂtebc‘w@mt:d:t@nwhﬂe‘wh 60nicdenghigad, andibke sademnid
latch 1?@ cl ‘s&g%@kheﬁ& SHRES ﬁlleg %gglnk%&&'ihc‘éps Ipﬁabﬁ £5Q @W&ig‘i‘n ofthe

€ |n Senso

frarme B9l 2 HeshisrfilCie L (1 HONCE Fihe HPRaI0 %lldrcéli}s:h 6%%%{/ Ir%é o,

althougt pAWW@An&} §ilbel proviged @ thé2onthds iclieuit Hethk geiddcircaindoard 182.
control provided by the foregoing, one of ordinary

skill in the art may programthe control circuitry of
[0048]t he Opriiecdieitg aideploy sighalamitich8Rayt be sebf-genataredt Hyethe dospil &jrcuit

on the pﬁh{eé% rcﬁr? B(Eh%.] h §?&B%ﬁen%1&&$’|e@rﬁ%g? I VL:d ﬂ%&ig%xg&temal source
in comm;mm@p@ wde thepantedgireal bagrdl @ ﬁhrpumuﬂaenpquﬁé canagefagyl 60 or the

video éo‘%ne&t@xel detaphes cﬁ’t‘éﬁit kia08 op B @15@1@@%&&8@%‘6@%@@% the

R I e e N i
beginseupipbid uf, and dhaciwaicghtownfertonehe pristod cit@m boasd s$Miamnitializes

to one. JI"E‘e ?(?Jexlmd Iiratt(ﬁl PﬁVY? geléa%eé t}gtrew? %1? El}essgnlénl% OC hg %IE rgxgleﬁ%wal

clutch 66m enghged, an;djthte n@mmt -’lﬂals ;pppvmeéd Ie thecdep ymgaﬁtale 88% the display
retract Ll%eﬁéhsrmmg%gmr% sBovieR! @;. abgnal , which may be

gener by the control ci rcuit
[0049] One of several error states may occur in sequence after the deploying state 810.
Using the clock on the printed circuit board 182, the control circuit keeps track of how long
the display has been in the deploying state 810. While deploying, the infrared photo sensor
400 will remain open (as shown by the box labeled 815). If the infrared photo sensor 400
does not close before a preset length of time, then the deploy is timed out 845. An
obstruction is preventing the device from deploying in a normal length of time. The clutch



on the printed circuit board 182, or, alternatively,
may be received froman external source in
weommsiseat i on with the printed circuit board BFODUS2003/032443

t hrough the power connector 160 or the video
connector 162, the controll3circuit starts operating
the display retract nechanismin the deploying state
810. In the deploying state 810, a clock on the

60 allogisithe wetasisPdoiretatssartiwhepthe idisgiaysl 20Gs prevanted: fromedegloymg

becausk RELE BB ucEONt er on the printed circuit board 182 is
initializes to one. The solenoid latch 134 is

rel eased, retracting the spike 130, the
[0050]el edVliearthe Haplog &l timed it §H5,6he ﬂﬁpl@p gag@dmedmﬂlshhﬁ'ﬂmt or

0 i d,. | he , depl oyi 8 di
sutomilggs§ LT FP L TH S Uy idn 44D 2e0lyg Bnf e
the notngd deplopmg stafte 8§ Hd/daeanotereswt inst resl m{oy@d@tﬂte 339, for example,
for a red &P%ﬁ%ﬁ yAldchEsel NG, dARh oNd J%k%ﬁ fé“ﬁ?ne%]&n 84%5' ng the

Cc oar e

on the printed circui contro
circuit keeps track of how | ong the d| spl ay has been

[0051]| n Wl@ndﬁ@ﬂép&bﬁgg staget 81 08d&ves Whob ke @apdtig dug to blbk@ruc’uon state
nsor

840, thg RS Ui iBH 2 8haed Y o1 or Riaf, SR o BRy BASH e
deployﬂr(glstatd 8é6 foraghe Gf<d slmetsafco ttevas iptiesetradtedhgiate SO0, themthe

1ncremteHP&uB{é? vk %h 91¥c(§érﬁerﬁé om & g ﬁ% o whth it% g’é}t G tﬂ'lﬁqr%trb&mg due

entin eV|ce ying ina nornma

to obstr@ﬁlgtl l§tads &q nig adgiyienche elopk w&f@ow 036531
PCT/ US2003/ 032443 13 60 allows the notor 50 to rotate

eve en.t he d| vent fra | Qvin )
1005215 0 c T HER ireiant Gebire bost i [ ol ERHES SRRy féireacting
due to bbsmattiontta®4 dn tivh (easés -4 digplagtateact meeeingni say pidcked from the

retractlglgtd(ﬁ?% b%ﬁll[drcﬁ?:? gtgf.erkélg 8)5%142%{} hd! ge&ar%a}ﬁ%\ﬁt%{er ﬁ%t IIIrl] @hesffrgtlt dase, if
the incgrapang ppyjersis dgse tigmclige aad s dquyu}pqd tmqedamﬁ @ﬂﬁ,ﬂp its last deploy

attempH RO ‘als‘@la%'trﬁtr&z Qnecﬁeﬁﬁsn@ w&aé& tthe aé'}’itloﬁn% a8 eM02akf @8d¥cond
IS I.me

scussed, |l o
case, lf[ BETTPRSHIER §5%|§@1 Sy rli’éo"é‘? & Geispone ey ppis activated,
then theeleviae id-agedube teplofisg staetdlon Tht avarid84@itcl 8% allows a human

to retakc? &{nﬁr%? gﬁou‘fc? {‘m,td%(llc%: gnd {iﬁ%fnee[}ie ﬁt cﬁ:%ngg stg{%e I? El%é&ﬁ&( ?558' t?‘lﬁ o

displayf fetraet rnmk@mgmmecdeds M@ﬂbfﬁo th¢eretr@qt¢ mténﬁoﬁt aheth@@d@ase results

when th8 @é’blgﬁtﬁ\%gta'ﬂ% mttms‘ea% £Jr aWebdndfind, R6 &Wlﬁ&eﬁ@ﬂﬂ@oun‘tet

now regibirs et Oy Bpelisgh g et igiopt géep rlfei%‘éggf e § e refracted
state 80@ %o the @ﬁﬁﬁhng tHien dbstrieioantate 84k sheadieplporesiadt reechafiism will
ot e SRS ELR A RLUAG g oc o e o
mechani sm may proceed fromthe
[0053] Returning to a description of the normal states of operation, there is shown in
FIG. 8 how the display retract mechanism may progress from a deploying state 810 to a
deployed (photo sensor = closed) state 220. During the deploying, the photo sensor will
remain open 815, allowing a control signal to be sent back to the printed circuit board 182,
that indicates that the display retract mechanism must remain in the deploying state 810.
After the display 100 has reached the deployed position, a plastic pin 410 (mounted on the
front cover 250 in an embodiment of the present invention) blocks an infrared signal from

an infrared transmitter from being received by the infrared photo sensor 400, i.e., the photo



retracting due to obstruction state 840 back to the
depl oying state 810. In the first case, if the
WO pwnesasat counter is |ess than three, and thePdBpEIY3/032443

had timed out 845 on its |last deploy attenpt, then

the display retract nechanidsmre-enters the depl oying

state 810. In the second case, if the override switch

855, which is provided on the exterior of the device,
sensor fissclagad; Haneel, the edndng! sigeal gewtite gherindert @rayittrardddgI oW ng
indicated Aaf B HsplahNB0aY 81 thi depIsydd sRitRad Takldepdys AMERN0 id O

retake control should the device end up |n.a )
characiep ey ARGHE S E e oot i io@ehat T s Spregyrins
engagdd?hdSldﬁiZSg (;[ne dﬂﬁlﬁ(y&ﬁ@ lil’(f:j the deplsyel paitidnyextepttil theregtmtadttpeder loss,
.state T i case r.es [
at whidy @8 a5 enidy Fod Tl GRS (R s A0 Btk S RAR X' Y
spring #Arméorthetretcantest jsitionow regi sters three, which results
in aretract time out 860. Having returned to the
retracted, state 800 fromthe retracting due to . .
[0054]ohs i% g ePBAdigieat sheguinted (rouibepIdahp2 et s @ TREGh sigralip the

same Wiy ﬂhﬁt if %gebzleg B aeg@pbilgmim Wpdgatdeip Bt b ketidct sigeat] theslutch 60 is
N AT T KR M ——
the sarhe wak dhvan il woul#wEre Be powert toehaldisplapyetraet medrnisgrivensd .
Havin%rg%%x?%&)% e ?etgic%p%siﬁggf lgQy, tﬂ% d%%‘t § r@éﬁ? r%% Befin 1SR RYELin

) sensor = cl'osed) stat . Dur the
with ageth¢rolephny, sig§é phot o sensor will remain open 815,
allowing a control signal to be sent back to the

rinted cifcuit board 182, hat, i ndi.cates .t hat . t
00551t s piiayist ot PRSmRERaH o ALL: OF ol HOUH ERETRe By ey
of desqitan@tiB ifiventish (@pedidlly iditsptayext 00thedsllowiag kbims)ree to be
constrlgeedpéo%%ggr JLiaise B{glc?ﬂl{é}]ﬂag ﬁﬁ)&e ?}%g’g‘%ﬁg Hﬁle#&? ARUNE§Sa 0D iR or

ront cover N € e present .
clearlyi eppéadictad)bytiontaxt Reritahen el reagesiodvalucs hespin aammicraly Hitengled to

serve ds' 2D FhidEmethb@ Y RedNHg (REAHYAR tB¥adRphifeanRdapigt@thin
sensar hot o WO

400, i.e., th 004/ 036531, . :
the rangTy ks OBy icat o SR Sagh cqRGEERY A NBis dacorpagled into the
specifieatidrt 43 if #ivgsraindsddiallyaedited herdimt A nodthalsidesdoibad HertB2can be
naow. i ndj ¢ s th ' ay: LS: | d
perforfifin plSERE G RhATRUEARR YA b 0 AT ETAS
contraéicmddnfecomtpxwm’ilhmuqewé amp et albexamplesy eppresplasyianghege (¢.g.,
“such tﬁ.ﬁ’? bEViBQ HRER B teRiBE a8y t18dtEk DAk e dhSiRl@itiohQHd dBes

e .depl oyed positiaon except in. the event of r
not pofeys SIMIGHORAR &1 EPRRe0 PR PRIAT{PIE 6 G F1oe Slrisetchl o language
in the §gRicifRation Heiuldbé basemner gyinditaigthny mohhaigad elespnt asgssential

40)..into.the retracted position. [0054] In an
'mthegﬁ%gﬁ?%@ﬂ?P“Fﬂ%nbrinted circuit board 182 receives a

retract signal in the sane way that it receives a

[0056]2 ¢ 51153%&%18@ i@gﬂbodinéﬁ{é G IREN R e UBLHBEL hab@NRludiddaihe best

mode known to the inventors for carrying out the invention. Of course, variations of those
preferred embodiments will become apparent to those of ordinary skill in the art upon
reading the foregoing description. The inventors expect skilled artisans to employ such
variations as appropriate, and the inventors intend for the invention to be practiced
otherwise than as specifically described herein. Accordingly, this invention includes all
modifications and equivalents of the subject matter recited in the claims appended hereto as
permitted by applicable law. Moreover, any combination of the above-described elements



di sengaged, and the display 100 snmoothly retracts in
the retracted position (in substantially the sane way
wao bai/osds3swoul d were the power to the display reCT/ES1003/032443

mechani smturned off. Having returned to the
retracted position 800, tHe device is ready to begin
the cycle again wth another deploy signal. [0055]
The use of the terns "a" and "an" and "the" and .
in all possiltle grriations thenead is enconwapehbrlie InyntigaswleshPgrtiffindicated
herein bpyﬁW1%1éﬁW&@Hﬂckd|w cohexcontext of the follow ng
clains) are to be construed to cover both the
singular and the plural, unless otherw se indicated
herein or clearly contradicted by context. Recitation
of ranges of values herein are nerely intended to
serve as a shorthand nethod of referring individually
to each separate value falling within the range,
unl ess otherw se indicated herein, and each separate
value is incorporated into the specification as if it
were individually recited herein. Al nethods
descri bed herein can be perforned in any suitable
order unl ess otherw se indicated herein or otherw se
clearly contradicted by context. The use of any and
all exanples, or exenplary |anguage (e.g., "such as")
provi ded herein, is intended nerely to better
illumnate the invention and does not pose a
limtation on the scope of the invention unless
ot herwi se clained. No | anguage in the specification
shoul d be construed as indicating any non-cl ai med
el enent as essential to the practice of the
i nvention. [0056] Preferred enbodinents of this
i nvention are described herein, including the best
node known to the inventors for carrying out the
i nvention. O course, variations of those preferred
enbodi nents will becone apparent to those of ordinary
skill in the art upon readi ng the foregoing
description. The inventors expect skilled artisans to
enpl oy such variations as appropriate, and the
inventors intend for the invention to be practiced
ot herwi se than as specifically described herein.
Accordingly, this invention includes al
nodi fi cations and equi val ents of the subject matter
recited in the clainms appended hereto as permtted by
applicable | aw. Moreover, any conbination of the
above-descri bed el ements WD 2004/ 036531
PCT/ US2003/ 032443 15 in all possible variations
thereof is enconpassed by the invention unless
ot herwi se indicated herein or otherwise clearly
contradi cted by context.



WD 2004/ 036531 PCT/ US2003/ 032443 16 WHAT IS CLAI MED
IS: 1. A display retract nechanismfor noving a
waele@plozss3f rom a depl oyed position to a retracP@rus2003/032443

position, conprising: a franme adapted for holding a

di splay; a pivot shaft deflibning a pivot axis, the

pi vot shaft rotatable around the pivot axis fromthe

retracted position to the deployed position; a |ever
WHATAASCEAXREED B5:t he pi vot shaft; a gas spring biased

toward the retracted position, the gas spring hingedly

connected to the |ever arnm .and a gglve ani sm f or

rlotAtiSREYIREAG ESRadtAfQr PAYERMA ISR Ypf’f%f‘ pxeckrogtion to a
wnadgdpbgﬂdﬂbﬁﬁpﬁﬂngo t he deployed position. 2. The
|spl retr Cé%ﬂ@ F@H (P claim1l1, further
conpr i W&aap t l%&'%génnmngvmm1ﬂmfrmm
i s in d4pieotshhftadefieidg ppsiot an, the pivbhehadii ropitabje aretmdaibe pivot
mechant S of;ChahThreufles fhdich liASdelidBdiish! P

past cable connec ay to t printed
ci r cuia leperaarap fixp: tcTH’@Pdﬁ’%ﬁ %fg retract mechani sm of

cl ai m2gasWpahe blasédewhrd tht edracicd @obitionaRs dad pring hingedly
connected to a §<ﬁf h &ﬂnector 5. The display retract
fhioghe

nmechani sm of°TEF4s & he print ed circuit
boar d 4 drivecopctmatsedfot wtaling thepivobsmécramd the pivheaxis from the

di spl ay 1 et fael MRARARLAMApockighm 2. the drive

mechani sm conpri si ng motor for driving a notor
shaft; a drive shaft a nechanlcal coupl er for joining

ti] eTl‘[@&l%lays pafabt &Qchtaﬁi@mddﬂ c¥BmSI @Lflﬁher cé‘mﬁhﬁﬁé gear on
a_secon
RN 1 A N A Y e
gear; a first sprocket attached to the gear shaft;
3. The display retract mechanism of claim 2, wherein a cross-hatched slip past cable

connects the display to the printed circuit board.

4. The display retract mechanism of claim 2, wherein the printed circuit board is

connected to a power connector.

5. The display retract mechanism of claim 2, wherein the printed circuit board is

connected to a video connector.

6. The display retract mechanism of claim 2, the drive mechanism comprising:
a motor for driving a motor shaft;
a drive shaft;
a mechanical coupler for joining the motor shaft to the drive shaft;
a first gear on the drive shaft;
a second gear on a gear shaft, the first gear in mechanical contact with the
second gear;
a first sprocket attached to the gear shaft;
a second sprocket attached to the pivot shaft;
a chain mounted on both the first sprocket and the second sprocket, whereby

the torque from the gear shaft is transmitted to the pivot shaft;



a second sprocket attached to the pivot shaft; a chain
mounted on both the first sprocket and the second

W@ pioaokessy whereby the torque fromthe gear sP@f/US1083/032443
transmtted to the pivot shaft; WO 2004/ 036531

- PCT/ US2003/ 032443 17 a matfor controller card for
producing a notor drive signal in response to the
control signal fromthe printed circuit board; and a
power asu@pt sontoHeswppforipnedysoger mpior tihee sz IllasﬁSponse to the

retract ”E%B?t'ﬂcél% hal ﬂom-m@gﬁiﬁt%@ L@Yuif §datRGhd MeChani sm

of claim®6 er co a ¢l utch nechani smfor
sel ectdiBesYey SunpgA ﬁ@aﬁmg @ngéh@atb‘? figplen getiget {pgehantsm.
mschanl sm 8. The di spl ay retract mschanl smof claim

r c rls h,.f Iockln the frame
|nt 16t‘#\‘§°%?yerteggzgt%e& gre ?SJﬁumé f 18r B ret ract
mechani duchechaism iy seleetielyneidagingead drsamglagiltg‘th@ Heve
first gear tQ.thg second gear is about 200:1. 10. The

di spl ay rett ract nmechani sm of claim 1, further
conprising: a housing to which the pivot shaft is

][@uFHeecgs léyhl%trB&lﬂﬁécﬁ&nﬁﬂ%@'b&{&h% figther écﬁﬁlﬁis‘émgigl t he
rame in 0si i spla
retracdla “r‘fég ﬁ’?efdrg oy ef‘m&ft@ |pﬁs‘?ﬂlé fram and

t he housi ng are fabricated froma material selected

p9g| y ﬁhﬁgplgglﬁﬁg t%&ﬁé@ghgﬁ cfégm%ob%%teﬂleﬁlb g](::ﬁ(?at% f the first gear

I'splay retrdct frechant sm
to the aaﬁorui@amﬂﬂ(boutv%@r@ n the housing is coated with a
copper epoxy resin. 13. The display retract nechani sm

of cl ai V\,herel t.he or .c roller.card, the
St et i e R R g Ay PR CasaiiEar o

nou nt ethdwginghe wfhm]ﬁhdﬂgwoﬂ.éhafb‘is moapieé,y[he bbusagg adaptable for

mec .ha.”' Sm g(e)crelvm% %hegﬁ ngtgié ?e%ﬁac{efi 'Fogtlgf p| oyed

position t conprising: a frame
adapted for holding a d| splay; a pivot shaft defining

al 1p : mtdlﬂ?féyspetrﬁa Endeh¥REm Drafaim 10! RhabihehSframBdnd AR housing
are fabrlcated from a material selected from the group consisting of polyetherimide or

polyphenylsulfone.

12. The display retract mechanism of claim 10, wherein the housing is coated with a

COpper epoxy resin.

13. The display retract mechanism of claim 10, wherein the motor controller card,

the power supply, and the printed circuit board are mounted to the housing.

14. A display retract mechanism for moving a display from a deployed position to a
retracted position, comprising:
a frame adapted for holding a display;
a pivot shaft defining a pivot axis, the pivot shaft rotatable around the pivot
axis from the retracted position to the deployed position;
a lever arm fixed to the pivot shaft;
a gas spring biased toward the retracted position, the gas spring hingedly

connected to the lever arm,;



axis fromthe retracted position to the depl oyed
position; a lever armfixed to the pivot shaft; a gas

W@ pookiospsBi ased toward the retracted position, POBRUSHS3/032443
spring hingedly connected to the [ever arm W)
2004/ 036531 PCT/ US2003/ 032443 18 a drive mechani sm
for rotating the pivot shaft around the pivot axis
fromthe retracted to the deployed position; and a
housi rigdrive mpdhemismier yotaise thtpivet shaftmeume deg Diveigaxis from the

hogSl ntg gdqatréc?é@toftpédeﬂ@@alp\bblﬁgntaﬂﬁ frarretl n tﬂe
retracte OSITILO spl a acC a S
O &P Fruethe p BERahe BiREiRG SRt RS b nd BRpaAbl

det er m ni ngewdigng tl’ﬁﬁlefmeimiﬂht getiaotet] pesitief.r act ed
position. 16. The display retract nechani smof claim

14, further conprising: a cross-hatched slip past
déblEletdmlaswtm@cm@mm@n@ifgbuaﬂ dyfurther dpenppisingt ed

cir Cu'&d&@% or defernihiis WiRRhBY AL fs"’lﬁtthé'ﬁ%f‘r!i'ﬁéﬁ PRI
claim 14 erein the printed circuit board is

connected to a power connector. 18. The displ ay
rest rlafétdmm@h@&aanmhaxﬁbxﬂlmmn mbmemdﬂmsmgi nt ed

circuit _bo conne vi deo..c
The aibpPayeies akb SLenin el el RASIA Fb M it
frame and tdieulbosidng are fabrl cated froma materi al

seI ected fromthe group consisting of poI yet heri m de

h’ﬁ %phenyl sul fone. 20. The di SP retract
saley rebpelimechanisyyed ckim I¢nwhersipdthe printed cigiibrard is

connedfédﬂa PpoveIRPRiiccRPOXY resin. 21. The display retract
mechani sm of claim 14, further conprising: a latch

for locking the frame into the retracted position. 22.
Tite Theshibpyy regtictactchasisinadickomdft, vheien the printeé cuteiiteoard is

connec[?%cﬁ?aan%ﬁgﬁ goqﬁ@&blﬁ' ngf a notor for driving a notor

drive shaft;

19. The display retract mechanism of claim 14, wherein the frame and the housing
are fabricated from a material selected from the group consisting of polyetherimide or

polyphenylsulfone.

20. The display retract mechanism of claim 14, wherein the housing is coated with a

copper epoxy resin.

21. The display retract mechanism of claim 14, further comprising:
a latch for locking the frame into the retracted position.

22. The display retract mechanism of claim 14, the drive mechanism comprising:
a motor for driving a motor shaft;
a drive shaft;
a mechanical coupler for joining the motor shaft to the drive shaft;
a first gear on the drive shaft;
a second gear on a gear shaft, the first gear in mechanical contact with the
second gear;
a first sprocket attached to the gear shaft;



a mechani cal coupler for joining the notor shaft to
the drive shaft; a first gear on the drive shaft; a
w@ewansbsgear on a gear shaft, the first gear iPCT/US2003/032443

mechani cal contact with the second gear; a first
sprocket attached to the d@ar shaft; WO 2004/ 036531

PCT/ US2003/ 032443 19 a second sprocket attached to

the pivot shaft; a chain nounted on both the first

spr oc leesecenddprdekeisiieprd tophoriketshafiher eby the torque

from tah@BeRsud&Bdt bith thd RRBPrédi@eaddané FeoRd ¥bclkdiakvhéreby
a notor controller. card for .praduci

ng. . a or.driyv
signal in rBsiOEHES R thagear Jfip Hﬁllsélﬁﬁﬁda{gotgl? Bt Fﬁéa%;
pri nt ednetot catitiollboetd forgnddwinpommptos dpipd yighann response to the
supplying p [k ' : reLr anism 23.
The di spl afgl\é\{z?lrstégg}a} ﬁgf@ﬁgﬁﬁ J‘SI%%%F ﬁ%:*gﬁ%@%?ﬁf urther
conpr iaspavgr seppdy far shpmEiEdeivsniof e displag setragempchanism.
engagi ng and di sengagi ng the drive nechanism 24. The
di splay retract nmechani sm_of . cl ai 2, wherein the
Fear heghisnpygetrag gachprgm of & }m@g, ftli?ﬁ I OB §ear i s
about 2800k me2Banisthordiekpliayy egtapagtantaidensgsmg tf drive
claim 22, vvhethein the nmotor controller card, the
pover suppl§°4 he printed circuit board are
mounted to the housing. 26. A display retract

MRC hg (ﬁéﬁli etr%\ﬁil&ﬂalﬂs%io? Rla@¥ 20" RRRrBindBPL QY 88tio of the first

position'to a_ retracted position, conpriSing: a frame
gear tofthe serond ey inatous %Y a pivot shaft, the frane
attached thereto al ong a pivot axis, the pivot shaft

ro abl.e .around th ivot. axisfromtit retract o
ARG S e BpRiha s oz, Ve e FEMRGbFior card.
the potver dupplypindothe phiafet! ciranighsard prd mguisecwalbe hawarad t he

retracted position, the gas spring hingedly connected

to the |l ever arm ) ) ) ..
26. A display retract mechanism for moving a display from a deployed position to a

retracted position, comprising:

a frame for holding a display;

a pivot shaft, the frame attached thereto along a pivot axis, the pivot shaft
rotatable around the pivot axis from the retracted position to a
deployed position;

a lever arm attached to the pivot shaft;

a gas spring biased toward the retracted position, the gas spring hingedly
connected to the lever arm,

detector means for detecting when the display is in the retracted position; and

drive means for supplying torque to the pivot shaft, in order to rotate the
frame around the pivot axis from the retracted position to the

deployed position.

27. The display retract mechanism of claim 26, wherein a cross-hatched slip past

cable connects the display to the printed circuit board.

28. The display retract mechanism of claim 26, wherein the printed circuit board is

connected to a power connector.



detector neans for detecting when the display is in
the retracted position; and drive neans for supplying

W o00g086580 t he pivot shaft, in order to rotat eP€TES2003/032443
frame around the pivot axis fromthe retracted
position to the deployed28osition. 27. The display
retract mechani sm of claim 26, wherein a cross-hatched
slip past cable connects the display to the printed
circuit board. 28. The display retract mechani sm of

CloaiThe glé@ﬂ%&&‘dt dchgniBh ioPEREn 06 r\%’ér@lnb %ﬁntb@ circuit board is
connect fo a power connector. WO 2004/ 036531

connecteeto g3 B8YAA3 20 29. The display retract
mechani sm of cl ai m 26, mhereln the printed circuit

C ted,tQ a. 0 The
it PO R e S e S T aE PRy
conpr iasilutgh mgclkdnigng iﬁorrsebhta‘mls engagingsetl diseigagligg the drive
engagi ng ang.glbgengagi ng the drive nechanism 31. The
di splay retract nechanismof claim26, further
conprising: a latch for Iocklngtheframeintothe

rat redetdg ldy%trédt@ﬁbch&ﬁsm'ﬂﬁelaﬁh 9p) Wllét&idh@ﬂisufge chani sm

Lo tne Bsbomd gar i B baotrcRadostlE. o cpl o7

retract mechani smof claim 26, further conprising: a

h:%JSTl{éQh%p da E‘F‘ ntle% BambM QP cBRADE, difter g@:{g%gge}r rﬁ&t&ﬁof the first

housi ng recel ving t
gemﬂﬂﬂb@ﬁ%@ﬂ@éaﬁé%@W¥%%Oo24 The display retract mechani sm
of claim33, wherein the frane and the housing are
fabricated froma materia ted fromthe roup
e OB O B AR TB0. PGB T ono.
35. Thehaliseygltawhidt thaptvotreliiam remmefl, the homlﬁgac_lapt@keefom
the houst ngelayiBOM il 1ing cifRASEGRRGXY roSi N 36,

The display re ani sm o 3, wherein the
notor controller card, the power supply, and the

P14, ntiRAi 14t hctIR@hEnidh & FER B8 whérelnBe RAESIAAE the housing
are fabricated from a material selected from the group consisting of polyetherimide or

polyphenylsulfone.

35. The display retract mechanism of claim 33, wherein the housing is coated with a

copper epoxy resin.

36. The display retract mechanism of claim 33, wherein the motor controller card,

the power supply, and the printed circuit board are mounted to the housing.

37. A method for moving a display from a deployed position to a retracted position,
the method comprising the steps of:

holding the display in a frame;

rotating a pivot shaft around a pivot axis, the frame attached to the pivot
shaft along the pivot axis;

fixing a lever arm to the pivot shaft, the lever arm compressing a gas spring
as the pivot shaft is rotated around the pivot axis from the retracted
position to the deployed position; and



37. A nethod for noving a display froma depl oyed
position to a retracted position, the nethod
w@oimpsesBng the steps of: hol ding the di splay PET/ES2003/032443
franme; rotating a pivot shaft around a pivot axis, the
frame attached to the pivo2i shaft al ong the pivot
axis; fixing a lever armto the pivot shaft, the |ever
arm conpressing a gas spring as the pivot shaft is
r ot at esitpalyngigrqusgo phevpvotskalt fdrrotatingtherevetabafe drom the
position t LA QR o 4036531
PeT Usa0os) Shagsderlee A ﬁrﬁ%@ ﬁlgﬂgd%{%tgg o i
shaft for rotating the pivot shaft fromthe retracted
t 8.t i eepboyeelapesy tﬂuﬁﬁeﬂ’doﬁﬂm@m@ the/QepRghani sm 38.
The net hod ..o urther conprising the steps

of : g%%@?%?gﬁéfgmg%ﬁg@?or signal; receiving the

det ectwreigingribd détector dgmal froorgeid qmcc&luae statussigiagnal ;

bl ocKki 9y r

pr everd JpHAE HERIeREIR s opRh o Bl Sl Bpldics ek fling of e
processi ng 99iectensgneE a@dgnal in order to produce a

contr Olbroﬁésgiﬁi lthe st#Qs si ?hﬁ inetdepth Rbdwededl dHndB] sika1t her

conpri si ng t e step o attaching the pivot shaft to a
housi ng, the housing adapted for receiving the frane
wién Thi eethslpifalaims3 8, furthee coneprisineg thd sepift | on.

attaching the pivot shaft to a housing, the housing adapted for receiving the

frame when the display is in the retracted position.



