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-ACTUATED SUPPORT PLATFORM FOR VI DEO SYSTEM

CROSS- REFERENCE TO RELATED APPLI CATI ON

This patent application clainms priority ommMMww W
States Patent Application No. 11/289, 352 m mmmw
Novenber 30, 2005. BACKGROUND OF THE | NVENTI Qi\ (@ 75
Field of the Invention The preséent —
i nvention generally relates to notion sinulators

and, nor gcpaTEC WoepbogrTt oLATEORS t FOR twrmHO GysfrEguUr at i on

of a notion sinulator systemreceiving notion signals
as a function of actions taking place in a video

out put. 2. Background Art Hone vi deo
FETERTSE  FPIRBLAYER eMEP e 1ot years been

[imted t |ght End soun nteraction.with a L ewe

For instarcds i RFe8pond® lcﬁqﬁ?nplg§a6Wsa %ﬁﬁl ¥ ' on

MmikﬁﬁganeseﬂAPbtpnOduﬁEﬂvpguabnamEJsdddéBEeépénséllbd
o desvdbdnaieasgothe sensation procured by 'video
ganmes, ganmers often have recourse to arcades, 20
wherein sone video ganes are equi pped with force
feedback interfaces, by which a feel is added to the
BACKCGROWEIY do(Thd ANYBNREEN Due to the

popul arity of hone video ganes and hone vi deo systens,
f or cerfedlatleick henfevéacesnhave been 25 devel oped and
are readily available to provide the feel to viewers.
For instand® BaeEPBChalRVENGiPry ckacrapitpvitRPLES hte

M@tﬁi&w @fimtpgakess yhavhi chotbe sgcach@qta&ms/ of B a

eo. output tra sn1tte to th
ST Norh P LBEEIT T PO, 'S hhoBaBt  eenllinhr svagen

he¢¢ewras1dncrta1§ra ssgipad sf es anéunﬁteenwa? Pl - akiiag
Wi ble cayse fikRCRALPUEO Vvibrate as a function of the
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2. Background Art

Home video games and home video systems have
for years been limited to sight and sound interaction
with a viewer. For instance, in response to the play of
a gamer, video games will produce visual and sound
response. In order to increase the sensation procured
by video games, gamers often have recourse to arcades,
wherein some video games are equipped with force
feedback interfaces, by which a feel is added to the
visual and sound respdnse.

Due to the popularity of home video games and
home video sysﬁems, force feedback interfaces have been
developed and are readily available to provide the feel
to viewers. For instance, BattleChair™ is a chair
provided with a variety of speakers by which the sound
output of a video output is transmitted to the chair and
its occupant. More specifically, the BattleChair™ is
hollow and has a subwoofer and three-way speakers that

will cause the chair to vibrate as a function of the
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sound transmtted fromthe video output. Accordingly,
the Battl eChairTM provides a feel of the gane to the
gamer during play. In arcades, sone force feedback
interfaces include ganer-receiving receptacles,
wherein 5 the gamer is seated. In order to fully
procure the feel of the gane to the ganer,
ganer-receiving receptacles of ten provide support to

S TR Sl 4 PR bAGRforahpul v By,
me)u@httﬂecn@lhTSrrES-’OVb@teSt h@séeeg«pe;sf ot héorgeenef eedbatle
égmeeffeeeéin@r e Ky ad heayfes OMERNLR Okot Ssefetéﬁ%%%k

interfacés must dedicate a fair anount o | oor

%’p%ﬁfefaceéf t B Y0 FRTER F SRR 18C rF%CrﬁPéraFééés Jfperein
&hﬁﬁgam&nﬂls eaitfedces Iar erdet easfmyayhpmﬂdunﬂiuhyjﬂeee
n ct a IS e
F %g P "?e 'lA%plltPSa%ag{r%IgE |ca |oneﬁlt(\)’%§ redce% acied
czﬁm 0212@119? PPHBYF 0 dihe FrmaFuls iSifes ovheeeerbéhe
éﬁheﬁoﬂﬂJxﬂhepﬁ@&tQBnSbERWéﬂgHtﬂﬁﬁﬁn&s&eatIng portlon

suppor t ed ;3 o 0RLCRYoBELUBL ONay £ OO | o

t her eof actuators are an 1n egra part
BRPES nP\Horthere maet of eunes Ufredhnnke Hater falses are

PRL kP Na il rrubatrg)r aswh’eﬂgﬂt&gr ahe_s/é/swﬁéef o& Sﬁ?&éﬂfeces
Ortl act uat .or

Bnis %'gfhﬁ%yedgsl H o RTRHSi 1 A5 t%%?c%ﬂ | OEB‘?an
regtri ctedavs §p@cb| finte25adesi ghshame as $uchutmgterfaces

S/ Ay &diSh B4 sBoHBdeLRd aéfé)fﬂeﬂc)é @.mb‘ﬁral:%lcal
contenpl ated to provjde force fe gg gter aces,
Soch an. ot 1B APGHo P ReTERed| fhaDRyatrat

NppquﬁtmmmESEmhilﬂailoﬁuwwﬁRYLEFZDNVENTEQMBEOItbys Roy
Lhesef or gsapugh MREa t B8 REGEHBEr 18, 2004. The motion
simulator has a seating portion supported on a floor by
actuators. In an embodiment thereof, the actuators are
an 1integral part of the seating portion, whereby a
consumer purchases the motion simulator as an integral
system of a seating portion with actuators.

However, the consumer may desire motion
simulators that will not be restricted to specific
designs, so as to match his/her existing Thome
decoration/style. It is contemplated to provide force
feedback interfaces, such as motion simulators, that are

less invasive in view of domestic use.

SUMMARY OF INVENTION

It 1is therefore an aim of the present
invention to provide an actuated support platform for a
motion simulator, which addresses issues associated with

the prior art.
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invention to provide an actuated support platformfor
a notion simulator, which addresses issues associ at ed
with the prior art. It is a further aim
of the present invention a nmethod of installing a
seat i ng systemof a notion sinulation system
Therefore, in accordance with the present 5 invention,
there is provided an actuated support frame for

transm t{i;pd 0T @ LRB 2ERLM Ll respegl, LA gnaung
as a function ot I on: si gnal's ass

erRiAG | odonprESRhYing fa al?@attlh?é f BHABEPei@y a motion

Sxpandabireiateact abl e along at | east one degree of 10
expansi on/ etr ct| on; pgort ur f aces, qw
£

nt
t he suppo f’ﬁ‘ées B’él ngC AP EF AR abt & tﬁ‘er esp|dfée(:'ste’“t
irofemetoanotttmrdoyl@xpaﬂm@m r etir activenedf suppofrtarfrage

@&tergssméégnéonéweartt@ aeageatandléﬁ lr%as%feceneto a

actuatf or between t frame and the ground,
HAWAt 0?S bi ﬁgl%laaa&feawe:eropeéén 1§ g??ﬁl°§laﬂ:8d with
slert buepyt di spinged stilg :f r are Grdthe r esghect £rame h@emg

&E&H&&m@/&meﬁgegbzet' W tha gque ogﬁgutde

a seat, supported on the frane 1s displaceable Wt the
FEXRARSL rrteﬁéﬁCthoﬁccﬁPﬁa‘h’é‘é SEFrqate ?ﬂ tfrgme, the
St oFyr fdvee beliry Qlisifd ceabeehad thoreispetal kkibngna

SEAAY bﬁy etB%’Qn%floﬂéEIB{:EQQt% d;{)?tt%e Sé/IStrr%nso as to be

conpri si Provi di hg an actuated Support
P20 ﬁé?w PIEPRAT tex Ban%l%fF e/ PECr agt abiea st afBewiadqiuator

B&t w0l 8he PGSiameONamg the agtdiaigd skppactubtas® t¥ing

t round 25 such that .the actu orscndslacethe
SO fe il Ldland® SO UL A HaRiAe e
fhamd rvalmch age spefain o ﬁeogwudhlanayn@hmmmmlmg

vax'?d@&aéudﬁltbe vﬁié@ﬁ%ﬁzt gdgsbytt Bﬁp{;éﬁt@d POSiHd oY@ is
and connecting the actuators to

eat
é Y ab?&u?’&ghsﬁg §§fichr oni zation with a sel ected
vi deo out gurtherer ebly acicgatrdencef twidlact bheor present

ghSPhaLss, g Seal s W8y 8s@es! me@nbhe f%&o%%t'arilln?

synchroni’zation with the sel ected vi deo output
PTFERFE THE? DRAW RigsS 1 mulator SY%‘?}?'ngc‘?‘PRFslSlng '
gh@erssddpﬁ descri batrdavhidingt uae dccttdarddnvenppont frame

ggvﬁ'i?f”%ﬁ ‘%ﬂéad&%‘ﬂl@?r@@gg?wﬁ@ef‘?‘éﬁ@”ﬂﬁ@ﬂ NB-tuators;
raw ngs, W Nng way O ustration a
p081t10n1ng the actuated support frame on the ground

such that the actuators can displace the frame with
respect to the ground; adjusting a size of the frame as
a function of width and length dimensions of a seat to
be supported by the frame; positioning the seat on the
frame; and connecting the actuators to a signal source
in synchronization with a selected video output; whereby
actuation of the actuators displaces the. seat with
respect to the ground in synchronization with the
selected video output.
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5 preferred enbodi nent thereof and in which:

Fig. 1 is a front perspective view of an actuated
support platformfor a notion sinulator, in accordance
with a first preferred embodi ment of t he present
invention; 10Fig. 2 is a rear perspective view of the
actuated support platformof Fig. 1, illustrating a
rel ati on between an actuation nodule and a frane;

j ' ti t he actuati on nodul e
§¢ﬁ%%é§cﬂﬂ%§%§%ﬁ" Mg H{zﬁ%‘%x&&s uat i u

e act uated support platformof Fig. 1, 15 wi thout

any cover Having thus gdretaldyl Sie@c&ab&ae@hbvela\tmw It
gg?actuated support pIatforn1E@V|n alr

uat Pl ed S5 SR Bor HA h BSodigiy to cthe
predrupared rerhbdinies  ofshidwe ngr dgemtay mient ot 2BRiog. a

1§ré§elacéc{ ‘H?&bo%‘in%&%ﬂ:hlé?eéﬁf ex@fid hgjagi.uat ed support
atforn1o an alternative frane

b g. 6 is - agseﬁ«’my v.%Wra? T SRECHAVEd ‘éi‘;‘ﬁ‘t’;or?f an
ptatdwoxdn ehppogt Iplamifidrma Seat a 266t gon 7 siswdator, in
s\éé@@ﬂlrycén eweaf aheflalfsttuagggféypé)@r ten@o@tlﬁn%m oéf FiGhe

h a seat; Fig perspective vi ew of
EE?%%@%duﬁﬁﬁﬁhm% iplatformfor a notion S|nulator |n

accordanc&ug 2 1s a rear perspective view of the

actuated support platform of Fig. 1, illustrating a
relation between an actuation module and a frame;

Fig. 3 is a perspective view of the actuation
module of the actuated support platform of Fig. 1,
without any cover;

Fig. 4 is a perspective view of an actuated
support platform having a pair of actuation modules, in
accordance with a second preferred embcocdiment of the
present invention;

Fig. 5 1is a front perspective view of the
actuated support platform of Fig. 1, with an alternative
frame; _

Fig. 6 1is an assembly view of the actuated
support platform of Fig. 1, with a seat;

Fig. 7 1is an assembly view of the actuated
support platform of Fig. 4, with a seat;

Fig. 8 is a perspective view of an actuated
support platform for a motion simulator, in accordance
with a third preferred embodiment of the present
invention; and

Figs. SA to 9E are top views of the actuated
support platform of Fig. 8 in various connection

configurations.
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with a third preferred enbodi nent of the present 30
i nvention; and Figs. 9A to 9E are top views
of the actuated support platformof Fig. 8 in various

connection configurations. DESCRI PTION OF THE

PREFERRED EMBODI MENTS Referring now to the
drawi ngs, and nore particularly to Fig. 1, an actuated
support platformin accordance with a preferred

G Sty Yerpat E%%%??ﬁgﬁal%@%ﬁ%%ai o rame 12
and act uatglrdmdybe 1dy, to the ”eajn% ' %nore

provi ded to support a seat A, (?ustrat ed in

BT Ha ¥ He B2 T8t He i3ft e??%n‘?etedjet%é%ﬁ?rtth&%aé%ftoréh&n
tbecatdnuat owinbdael epdelf eanctd hemdddgueoindof the present
T targ m%fg}l i s ected a vi S
glgxgn%ﬁ%%%%oole or e%:a]:h.&&/ sggugs {ag r%gel ve ﬂ’? a%’?%ﬁgp ¢
B yREREN k0 d136 P IPMSt b8 oRNe oa%t?‘ﬁetﬂ%é‘ol%’éeséét- A
(Fig. 6) ahen fumetilon iof giveridedeacuypporef aa skat a,
n SCT. , el RS asso

JnL oo (Bt RERAR ool SHSEtheasIof aLeg IR
bekeeceny a@@ otrPut apd| dihss aht@@ghnoutmomlauo% and/ grhe
¥k8@Qq out put produced by a vi deo system such as a

ganme cons vi deo di sk ay VHS, HD televisi Qn
the 20l i kgfhé actuator mﬁl@?s néstsbﬁ’%cui the £
$9shas, a ggeeer abhgokecoanguhar l@h@pe baviasy fourreceive

EHQH&@IOHEEJQSE§lgoorT@lrﬁ1L&tH&| af) SESRSr s+280 Af, lace the

i nterrel ate one ar%ot her, t he_end connecfors .
FRAC efid g&ﬁneétof@ 31 5% CtﬁE’Pu&é the é’rJrédeGOI?ﬁ’%?P(’ir§
RdAladr a (prgxi nElcrerd, oftelleeibiant basoandtelie wdnd the

XQHQSCBQEEugl%fa%ﬂ%(%fﬁég §g Y%m gsmér%gﬁsége or the
rt-or 21C 1s typl y provide
ﬂﬂjbﬁ} ar Vﬁ@ﬁﬁep“%@uﬁetmeﬁhé@%%ﬁe&%r@d}% angyor

video output produced by a video system, such as a game
console, video disk player, VHS, HD television or the
like.

Referring to Fig. 1, the frame 12 has a
generally rectangular shape having four tubular members
20. The tubular members 20 are interrelated to one
another by the end connectors 21. The end connectors 21
include the end connectors 21A at a proximal end of the
frame 12, and the end connectors 21B at a distal end of
the frame 12.

A support or leg 21C is typically provided on
the tubular member 20 between the end connectors 21A, so
as to support the platform 10 at a front end on the
ground. The end connectors 21B are both rigidly
connected to the actuator module 14, so as to relate the
frame 12 to the actuator module 14 for transmission of
movement therebetween.

The end connector members 21 each have a pair

of frame housings 22 in which the tubular members 20 are

-5-
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30 as to support the platform10 at a front end on the
ground. The end connectors 21B are both rigidly
connected to the actuator nodule 14, so as to rel ate
the frane 12 to the actuator nodule 14 for

transm ssion of novenent therebetween. 35The end
connector nenbers 21 each have a pair of frane

housi ngs 22 in which the tubul ar nenbers 20 are

recej ved. Acco se of the telescop

FEFEITER Dot vhsrotatngBE e M dedlnd "ot 6 ERE Pl eaanpic
helsihgs Rerwede thems ukad amwonemhers a2 opafl the frame
HSQE?S? oﬁ r e@@@r@rﬁ@ Hak tt%s to%pandabbgal e&é@féésblcﬁf-

al on axi s and the or
2 ardampaens o1& bbb arel s ran e opRa TR
brasead. tihel support plates 23 are related to the

frame 12 by.fubyl ap, geabens 24-¢e %‘.@ an SUPRAE!
housi ngs ZSu%f theéend connectgrs%glf 5 0 Accord gl yo,ur

FRENEEF eSopties r FATForl doet WS t?fépﬂctﬁful B}a?@%é s FF
aatlatéé soppbet fheoei ngs R5 wrablsas nembexdsatd Onrefe ivesd

png%PBi—@t eﬁogs?’l ”gzhst h%fx @Xle leS - end connectors 1.

ere because -axls transl ati ona
%gpéésneﬂm r'é%%loﬁfﬁletﬂf@mrcam?lfﬂl% Pstyporablhe EHebyar
fenBEion of t|’1=ﬁ1<£eathé hatguwpblrtbe Hesednyist h 2she enables

act ua ed. sup rt | atf o) he
T
each one ofherridnys PawEusg pcéﬁtltdiﬁad %n t3RA of Yiadwels

Q@angﬁathsn§ypp@é§remsat Q)‘-f 235re%6ﬁl theh&r afpBan 292 hafs

een t t
Fdﬁﬁﬁgsgus eé?s %r8 %% ggigréﬂﬁi used
@’“dhcmcﬁgtsaﬂﬂd(@@porusum@mm bdft s oASotsh:@wn in

it apl etkasts%a%r,i) hagwefosﬁatle@éoeé Nge asd tdONGeh QD are
the frame 12 js t hus subjected to the action_of the
YiEdRLfon %%I%DMO A&*&f‘orldﬁj‘%gl%/ %?%EG&EJEHP“?%OH top

eCCupantsr of the seapocAtwplhtbe 3BIbj eOted thetfiwame 12
'ﬂ%\ée'@’étns aciﬂlﬁ%q:%dbyir{ %Méi%gso%&%g%r’v"the seat A,
the tubular members 20/24 are preferably secured to the
end connectors 21 (e.g., using some Dbolts or other
suitable fasteners).

The seat A being positioned on the frame 12 is
thus subjected to the action of the actuation module 14.
Accordingly, an occupant (or occupants) of the seat A
will be subjected to the movements caused by the
actuation module 14.

It is pointed out that a support plane (i.e.,
support surface) of the support plates 23 is lower than
the upper surfaces of the tubular members 20/frame
housings 22. Accordingly, the seat A is close to the
ground in this configuration, whereby the support
platform 10 is generally discreet.

It is however contemplated to position the

support plane of the support plates 23 above the upper
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It is pointed out that a support plane (i.e., 30
support surface) of the support plates 23 is | ower

t han the upper surfaces of the tubul ar nenbers

20/ frame housi ngs 22. Accordingly, the seat Ais close
to the ground in this configuration, whereby the
support platform 10 is generally discreet. 35It is
however contenplated to position t he support pl ane of
t he_support plates 23 above surfaces of Eﬂ;

PHECRSTS n@fbar® ooPPYkiD NG ?ﬁﬁseggfrﬁﬁ‘es&% 2"y,
spatschi kheay, f sertpr st thditngfpeyspretrehd g t hrgd egiich

Eilcﬂﬂebelé on ted.by tBe supppéich athpr mid. support

t hough n own, various configurations can be
pravfaed b the support plates 23 to ensure that the
seat A renmltitsowsac rcad dhownhe virdpesl2onEbgurasi ame egan

ggng%b&hsa gﬂntﬁs Qﬁsgbgedpi&wez]ﬁm%ﬁs@f@t%@%m

oact wt O maintal n the seat I n
F63Ft %ﬁ%lﬂﬁt i‘?eFé‘§6§ctt°t Fhend ramenet 212, BpFi LRFEIACe!
bbﬁcappetes uedrcee opréhiedsdippor thel aigso23 phitamald yto

r o CO C
B3P LY 0 Mo S PO C SpRD TR BBg o
Aithy msmméa ttha h&rsuppsd?t pl af-@sl@rely, the upper
B@E@é&éngftﬁhgl@upéorthﬁlaﬁéﬂaﬁBOBpﬂDGMéE&ﬂAha§ a layer

r.ovi ded. wi a cover 40 that wll acc dat
5§r|8ﬁ§hﬁgﬁﬁgﬁen95 o?o??mf%%ﬂuafﬁon no rr'qg’lﬁrgl?]‘?Udlng
Refler ribmyelo Fugh 2hathéheovkegsiOofs thenmpseak t & &gyoskes

%eEggE?OE?agﬁyag@ﬁggoﬁl plER@sagbuators 41 are inverted,
In a

ut shafts_ 42 ce to d the r.oun
wher eas thgegﬁﬁ? EPgthé &%ﬁafﬁ?ﬁ e %k
tl@ epmdegi 4o it aheoaeruatm arhatoded kel 14ccommodate the

q'sngl orrg%g}%]r&lg puteshafy 4ac§u9§95ﬁ t%dwgpom

pla form 1 e distal en ramne
Eeteszeion 6P Fhe- att UhOrOPE, %éﬁwéﬁ“ﬁoﬁﬁfiVFauﬁ?‘PW%r
IpaiGoiEi Ratuaboryi £1 . r eBhd tactuatmrenait aock theettade in

kl%tahta%ﬁt '%ld%gSE ggs ua%%;aw%ﬁa%g gr omgﬁﬁhézeas

ors 41 are 1| ate
Hing: <zaS+rt9$ s4§o|<ﬁft eah%utac(sﬁétersmle are secured to a

casing 44 of the actuation module 14.

Accordingly, the output shafts 42 support the
support platform 10 at the distal end of the frame 12.
Actuation of the actuators 41, whether individually or
in combination, will result in movement of the frame 12,
and thus of the seat A supported by the frame 12.

Although a pair of actuators 41 are
illustrated in Fig. 2, it is pointed out one or more
actuators could be provided with platform 10. The
platform 10 with a pair of actuators 41 moves in two
degrees of freedom (e.g., pitch and roll), whereas a
platform 10 with a single actuator 41 would be
displaceable along a single degree of freedom (e.g.,
pitch). As will be described hereinafter, more
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30 actuators could be provided with platform 10. The
platform 10 with a pair of actuators 41 noves in two
degrees of freedom (e.g., pitch and roll), whereas a
platform 10 with a single actuator 41 would be

di spl aceabl e al ong a single degree of freedom (e.g.,

35 pitch).As will be described hereinafter, nore
actuators can be used to provi de an addi ti onal degree
free As_sh he casin
ST MR OIS 57 Steunaeneh 208t igind ffedit
fh@%‘ﬂ@@nnect the 5 actuators 41 to the notion

si mul at or ﬁ@m sistefg (& ,0-chedSedk N4 Onﬁh)PfsJ
he eIectronlc CcO nents 45 provi

deo out 0
BT E he LRUPARESHS 4 €5/ ¢ VE- g0l nesresgennRgE € e
frawetd2s %0 | tbustheat edtinnFi gimPldtors| lcghmla;td system

Qléf(_f,er endqt héln ﬂtﬂﬁ:t o‘?x"eojfz BeF' gldg,r )i the he
? %I e )?

frame 12' is also exgandabl e/ retract the
SHhECYAXES, SPTPCRGECEI onfP t wPTTANS at PBHQF de'E;fP eeshe
ttu&amlamal Accordingly, the frane 12' may al so be

adj usted tyg the 15@;{@3 of @ geat p £ ,
The frame 12' of F p g 515: has aZ\Cepal o of end. 12

SUbUF T EARRE 60D rﬁjé?r c@nnéét e"dlwtéypaﬂf%ﬁfrqflpouiiéﬁn the
feaber szGlof Thegt ubul arHoweaer S Ghearfe-anel eszopiigald ko

0 h f
RAGIRRAS S AL 00 Rk LU LB T
$i?r§1$arl )Fwosupp*é)?%n%ﬂlad%lﬁla@ ar 8epoees i one’(ﬁ at frredom.

A@@lérd:ﬂli@le} S tHe t Peathd al®’ 1Ray HN8oSuRPQAIE uRkates B4 he
are equi b vvlth ubul ar n%ers 63 so as to be

eT“;es%lo%l cacf y réfated to the sub-frames 60. 25
Accor di nglEhe theampbdr topl Bies. 62 ané Hi bpbaeeaidlier of

ahangubherXmaxi ot qr&@xl&tnnteeeearw a12 alip e Mgty

of a sea (su as th seat A of
RerBET a5 S o o TUPIA ReTRETSe AN et G ot Sl e ALY
&qbntf.eénEO Gt)he Taebaf:rtamS 06"0 nockd ettt ithed ifeethe 12 is

expandable/retractable along the Y axis.

Similarly, support plates 62 are positioned at
the four corners of the frame 12°',. The support plates
62 are equipped with tubular members 63 so as to be
telescopically related to the sub-frames 60.
Accordingly, the support plates 62 are displaceable
along the X axis to adjust the frame 12’ to the width of
a seat (such as the seat A of Fig. 6).

A leg 64 is shown in Fig. 5 as secured to a
proximal sub-frame 60. The actuation module 14 is fixed
to the distal sub-frame 60. Therefore, the frame 12’ is
supported on the ground by the leg 64 and the pair of
output shafts (Fig. 2). Fasteners 65 are provided in
the sub-frames 60, so as to releasably lock the tubular
members 61 to the sub-frames 60 for a suitable dimension

of the frame 12’. Similar fasteners 66 are provided to
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30 to the distal sub-frame 60. Therefore, the frane
12' is supported on the ground by the leg 64 and the
pair of output shafts (Fig. 2). Fasteners 65 are
provided in the sub-frames 60, so as to rel easably

| ock the tubular nmenbers 61 to the sub-franes 60 for a
sui tabl e dinension 35 of the frane 12'. Simlar
fasteners 66 are provided to releasably | ock the

| 6 to th T
rre:ipporggig ZZL%%Z }ée?e St“%ﬁsé%gl I ?ﬁgggﬁ % sifhofte s18
freimetsi ¢€-smal | seats, such as one- and two- 5 seaters,

with the @HEU@r'a%@sm@Jlgné—A'lbe' ra&eooahsl&mq, ass@d to
back of the seat A. ﬁ?f rring to Fig and

SYPPerhat TR enffodPREAL deatife sabﬁl'artasm abfor rﬁnfo Fyo-
sdatestr, atwedh | thevhactuat pai rmodulbet Lat behngogrlses idded

A8 My ded.an EQQtSHb fﬁé‘f@é‘rﬁ% tQ fﬁd@ agfe ﬁEIE712an
SO as tQ suppart_larger seats, such as sSeat AI of h
aiternative “?ﬁ%po?f ﬁP&tf%?ﬂP%ﬁthﬁatfoﬁﬁslé 15

ipaiustehcedb- thawkschla paih efcictuidridramdadebelagare

ﬁgcr(?%‘i'd%‘éd oY tdhean %tfi%g{l aﬁ’BDdé’cL_)Fé%m Jhg éﬂ{i? EEa”ESso

Fe simlar to the rane 6
3¢5 SURPRRET €BYI¢T k%e%ﬂrf‘errﬁﬂ%l Ris| EeBEafl| <Pf<eF19 7.
r ef er enceTREMSLBbSrt ThA atiseraf of rraug” af Hdwe acpaafl en

TRheekd ehab! g3 IOVEIBN! 5,81 el Pl AL 0l 00de

ree egrees 0]
YWitdnspat iastugiténg tFPFEiIZL%xiLé) 2@1'Ifﬁe %{h}-ffrlaalﬁfés @0 are
dintianrel @ ednby dl&auubé&@rfmeé@ B whigh Qna&h& 5,

X an5|anpf ége Rgan&.%ﬁ" along.t axis. ls.
FEIR T seBshbe it L Attt e Poere
Thechusdabft ke padmeof2'thes axpatdial etodt¥aclablesabies

ﬁd%édéﬂ%%3|éf'QﬁéJ 9§9E§§§n2§o°faié dQﬁkeEthééfHB% 12t
IS supported by t four_ output shafts_of

SRaT off rﬁ:dul%’stcfh T i 3 oft Fﬁé‘néﬂrﬁBa??reﬁ{LQng the
7 ldxistir.ated in Figs. 1 to 7, -a nethod for installing a

\fwe?th' ?%esgzlgegb&b framd 1€ 6%“ uaked; SUepPPLia At iQr m g
tubular members 61 which enable expansion of the frame

12'’ along the X axis. The support plates 62 are
displaceable along the Y axis such that the frame 12’°
is expandable/retractable in two translational degrees
of freedom. The frame 12’‘ is supported by the four
output shafts of the two actuation modules 14.

In view of the embodiments illustrated in
Figs. 1 to 7, a method for installing a seating system
(i.e., the actuated support platform 10 with the seats
A, Al) is as follows. The actuated support platform 10
is positioned on the ground such that the actuators 40
of the actuation module(s) 14 can displace the frame
12/127/12’' with respect to the ground. The size of the
frame 12/12'/12'’ is adjusted as a function of width and
length dimensions of the seat A/Al to be supported by
the frame 12/12’'/12'‘, and the frame 12/12'/12'’ 1is
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15

30 A, Al) is as follows. The actuated support platform
10 is positioned on the ground such that the actuators
40 of the actuation nodul e(s) 14 can displace the
frame 12/12'/12" with respect to the ground. The size
of the frame 12/12'/12" is adjusted as a function of

wi dth and 35 Il ength di nensions of the seat A/Al to be
supported by the frame 12/12'/12", and the frame

2/ /12" | d
R e BbRaRtOE e #Eep%%é%b&ﬁ%%ﬁrﬁusé%gen? 5580

Tre t heedy and/A2/ 1ZS/ 1xherOnceeostaienediator s dhear drame
TONRegtied (1 0 ansel eoheda¥i et Pyt aréheoﬁﬁéa@é&dto a

S ort pI tformlOSc n be used to dis e seat
e lerhaY Biabt

Sy Eed Suppe t® 8FPi Ag
dan Fpe. u8<,edt lre abtstpé,taed siposeatpl AfADrwidll) resphownto
favifigad.rame 112 connected to the actuator nodule

14, "and havi ng a different construction. 10 The frane
112 has t BSGFAFIREnDEPs B8Y; Hwhi cHhar AUdASY SHPBREL
r@atflrem 1@ prsowshdenyaavoug a:oﬁfargsur:alz amnexs eids tohohe

Abé’uﬂt%% A g{% 9%, Aﬁﬁ%g{rﬂﬂ%ya é%f’é’fén@'@éxﬁs}%%u%ﬁ”

e p05|t|one varlous tirons so as to
Tharferare 1@ éﬁaﬁf Ehbhnt agi pegbers sttt s hicheares Secured

S PR tapdteieds 23" pedei dl smﬂml@rml@ﬂ@attgagtsulbabaﬁs
er an C n i on . a pravi a

TR B S saingar 207 1 o a2k eR: PRl b AL 120es

@(paﬁélporPGrePpﬁéﬁ%e@f afChevarlfJams 112catlons so as to

adapt the frame 112 to different sizes of seats A. The
support plates 23’ are displaceable along the tubular
members 20’, and connection holes are provided along the
tubular members 20 to enable the degree of .

expansion/retraction of the frame 112.
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CLAIMS: 1. An actuated support frame for transmtting

notion to a seat with respect to a ground as a

function of notion signals associated with video

out put, 5 conprising: afrane,thefranebeing

expandabl e/retract abl e al ong at | east one degree of

expansi on/retraction; support surfaces on the frane,

the support 10 surfaces being displaceable with

<¥§§ﬁ§£t to one anot her by expansion/retraction of the
'so as to be sized to support a seat; and

at | east one actuator between the franme and the

ground, the aghtialody belpadaptednto f&LeiMANTEdRRL g
to selectively displace the frame with respect to the

RO §h B yifATr IR FatiSR SRt (Ca iy Gufsu, function
afher ebyianseatigaappor taetbcar atled f rvainteh | svildspl aceable,
Mt ithef.rane. 2. The actuated support frane
according to 20 claim 1, wherein the frane is ,
expandabl & r et r actE®% al ong tR® degr eEE2BE being
exparnkbir/retractabhe sdl@yy t atadlaastt oore Wdlidreandod

f recei ved thereon. 3. The actuated
%%é}to%f/ ER8a888hn

rame according to 25 claim1, wherein
st ruct ur alSURRRBEr sSWIfaaRs f PANELRA e firAmee| e pisepport
fiet flded [0 M diafllaeeabdeet Retat regpstrone @@ efother

lgexpansi on/r?rlrel ction. 4., The ag rt.frane
C

i t.uat ed supp
e corRR G T (AT O S LT (9 FovidelCon \ERE

$9 fAupposticlk seat; and
at least one actuator between the frame and
the ground, the . actuator being adapted to receive
signals, to selectively displace the frame with respect
to the ground in synchronization with a video output,
whereby a seat supported on the frame is
displaceable with the frame.

2. The actuated support frame according to
claim 1, wherein the frame 1s expandable/retractable
along two degrees of expansion/retraction, so as to
adjust to a width and a length of the seat received
thereon.

3. The actuated support frame according ¢to
claim 1, wherein structural members of the frame are in
telescopic relation so as to provide the at least one

degree of expansion/retraction.

4. The actuated support frame according to
claim 1, wherein a leg is provided on the frame, such
that the frame is supported to the ground by the leg and
the at least one actuator.
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30 that the frame is supported to the ground by the
|l eg and the at | east one actuator. 5. The actuated
support frame according to claim4, wherein the leg is
on a front end of the frame, and the at |east one
actuator is nounted to a rear end of the frame. 5
6. The actuated support frane according to claimi4,
wherein the at | east one actuator is positioned so as
to have an tput shaft. thereof against the oynd.
7 The act nga AGHBSEE £ r P cor éf‘f‘(ﬁetoa‘ig E#Jarf‘?n 15°
wheriei i ,t h@esappot:hesmg atesomm tfrort A arfe thel dwane,
URREclIr{@cee bt t BRe ShEUGitAl | SebERSedlef bNhNGelr end
remai nder of the frane. 8. The actuated support frame
AG36-claim 1, conprising at |east two of the
actuator, with the actuators being positioned on
l@ateral sidgg of,dhg ddames,p C;% relher Aghiat séc§y&ﬁ9§t to
frame according to claim8, "Conprising four o
it dr, hHerR1a fhesptapgast s%’é%n"bc"difatt% gt Arsisiened
033) n@sposbt I loanesl anj acanpu0 dhnfitr onheeobfersgaindthethe
&%ﬂﬂﬁuﬂand with a third and a fourth of the actuators
ing positioned adjacent to rear corners of the

frame. 10. The actuated support frame according to

ctaiml, wheeei ndthextae uad@igoras e Bf&’né)seécbﬁr@lng to
n 25 h th casin onnected

af 1n91,11 rihghaefor n?rt ‘Igﬁﬁg 2 s¥atf g sys m-

dﬁeJaDVrmtaan wpprl aterriaes emE comsy i sttpativeradt eg@rr@vﬁers
POt i R0 a3 R-edl Habedo 8 UPROT drdulcan® havi ng an

expandabl e/retractable frame with actuators;

8. The actuated support frame according to
claim 1, comprising at least two of the actuator, with
the actuators being positioned on lateral sides of the

frame.

9. The actuated support frame according ¢to
claim 8, comprising four of the actuator, with a first
and a second of the actuators being positioned adjacent
to front corners of the frame, and with a third and a
fourth of the actuators 'being positioned adjacent to

rear corners of the frame.

10. The actuated support frame according to
claim 1, wherein the actuators are enclosed in a casing,

with the casing being connected to the frame.

11. A method for installing a seating system of a
motion simulator system, comprising the steps of:
providing an actuated support frame having an

expandable/retractable frame with actuators;
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positioning the actuated support frame on the ground
such that the actuators can displace the frane with
respect to the ground; adjusting a size

of the frame as a function of 5 width and | ength

di nensi ons of a seat to be supported by the frame;
positioning the seat on the frane; and connecting the
actuators to a signal source in synchronization with a
sel ected vi deo, out ctuation

b f th
Sotuat or's BPSEF SOREM LR oRE L aRTee  EUBRELt | Brafip on the
ground i sugdynehatonthat iagtuaitolst lrans ed sgnledteyi tae frame

quﬁp&esggcghgon@ﬁ@qﬁmﬁﬁﬁprd|ng to claiml11, mhereln
t he ste

ti t e of the fr
ol udes | BRPRELES T 1L T e I A ed dipgtion of

width and length dimensions of a seat to be supported by
the frame;

positioning the geat on the frame; and

connecting the actuators to a signal source in
synchronization with a selected video output;

whereby actuation of the actuators displaces
the seat with respect to the ground in synchronization
with the selected video ocutput.

12. The method according to claim 11, wherein the
step of adjusting the size of the frame includes locking

the frame in a selected size.
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