Office de la Proprieté Canadian

CA 2628119 A1 200//06/07

Intellectuelle Intellectual Property
du Canada Office (21) 2 628 1 19
v organisme An agency of 12y DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada
CANADIAN PATENT APPLICATION
13) A1
(86) Date de dépd6t PCT/PCT Filing Date: 2006/11/21 (51) Cl.Int./Int.Cl. A4/7C 7/62(2006.01),
. . . A47C 1/00(2006.01), A63F 13/00(2006.01),
(87) Date publication PCT/PCT Publication Date: 200//06/07 F16M 11/22(2006.01). F16M 11/42(2006.01),
(85) Entree phase nationale/National Entry: 2008/05/01 GO6F 19/00(2006.01), GO9B 9/00(2006.01)
(86) N demande PCT/PCT Application No.: CA 2006/001902 | (71) Demandeur/Applicant:
(87) N° publication PCT/PCT Publication No.: 2007/062507 D-BOX TECHNOLOGIES INC., CA
(30) Priorité/Priority: 2005/11/30 (US11/289,352) (72) Inventeurs/Inventors:
ORBAN, GAUTHIER, CA;
BERUBE, MICHEL, CA;
ROY, PHILIPPE, CA
(74) Agent: OGILVY RENAULT LLP/S.E.N.C.R.L.,S.R.L.

(54) Titre : PLATEFORME DE SUPPORT ACTIONNEE POUR SYSTEME VIDEO
54) Title: ACTUATED SUPPORT PLATFORM FOR VIDEO SYSTEM

(57) Abrégée/Abstract:
An actuated support frame (10) for transmitting motion to a seat with respect to a groun

d as a function of motion signals associated

with video output, comprises a frame (12,12',12",112). The frame (12,12°,12",112) Is expandable/retractable along translational

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191

S SNV ENEEN
O - 2.7 20 a0

J "..
KT
e
A




CA 2628119 A1 200//06/07

en 20628 119
13) A1

(57) Abrege(suite)/Abstract(continued):
degrees of freedom. Support surfaces (23,23") are provided on the frame (12,12',12",112). The support surfaces (23,23") are

displaceable with respect to one another by expansion/retraction of the frame (12,12,12",112) so as to be sized to support a seat
(A). Actuators (41) are provided between the frame (12,12°,12",112) and the ground. The actuators (41) recelve signals and
selectively displace the frame (12,12',12",112) with respect to the ground in synchronization with a video output, whereby a seat
(A) supported on the frame (12,12',12",112) I1s displaceable within the frame (12,12°,12",112). A method for Installing a seating

system of a motion simulator system Is also provided.



CA 02628119 2008-05-01

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization /%

International Burcau

(43) International Publication Date
7 June 2007 (07.06.2007)

(51) International Patent Classification:
A47C 7/62 (2006.01) FiloM 11/42 (2006.01)
A47C 1/00 (2006.01) GO6F 19/00 (2006.01)
AG63F 13/00 (2006.01) GO9B 9/00 (2006.01)
FioM 11722 (2006.01)

(10) International Publication Number

WO 2007/062507 A1l

[CA/CA]; 94 Des Iles Percées, Boucherville, Québec J4B
2N9 (CA). BERUBE, Michel [CA/CA]; 5381 Marie-vic-
torin, Contrecoeur, Québec JOL 1CO (CA). ROY, Philippe
[CA/CA]; 121 Frontenac St. E., St-Bruno, Québec J3V 6J3
(CA).

(21) International Application Number: (74) Agent: OGILVY RENAULT LLP/S.EN.C.R.L., s.r.l.;
PCT/CA2006/001902 Suite 1600, 1981 Mcgill College Avenue, Montréal,
(22) International Filing Date: Qubbes HIA 213 (CA)

21 November 2006 (21.11.2006) (81) Designated States (unless otherwise indicated, for every
. , kind of national protection available): AE, AG, AL, AM,
(25) Filing Language: English AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
(26) Publication Language: English CO, CR, CU, CZ, DE, DK, DM, DZ., EC, EE, EG, ES, FI,
(30) Priority Data: GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
] JP, KE, KG, KM, KN, KP, KR, KZ. LA, I.C, LK, LR, LS,
11/289,352 30 November 2005 (30.11.2005) US LT LU. LV. LY. MA. MD. MG. MK. MN. MW. MX. MY.
(71) Applicant (for all designated States except US): D-BOX MZ., NA, NG, NI, NO, NZ, OM, PG, PH, PL., PT, RO, RS,
TECHNOLOGIES INC. [CA/CA]; 2172 De La Province, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,

Longueuil, Québec J4G 1R7 (CA). TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(72) Inventors; and (84) Designated States (unless otherwise indicated, for every

(75) Inventors/Applicants (for US only): ORBAN, Gauthier

kind of regional protection available): ARIPO (BW, GH,

wO 2007/062507 A1 I D0 DAY AL A0 0 O 0

[Continued on next page]

(54) Title: ACTUATED SUPPORT PLATFORM FOR VIDEO SYSTEM

(87) Abstract: An actuated support frame (10) for transmitting
motion to a seat with respect to a ground as a function of
motion signals associated with video output, comprises a frame
(12,12',12",112). The frame (12,12°,12",112) is expandable/re-
tractable along translational degrees of freedom. Support surfaces
(23,23") are provided on the frame (12,12',12",112). The support
surfaces (23,23") are displaceable with respect to one another by
expansion/retraction of the frame (12,12',12",112) so as to be sized
to support a seat (A). Actuators (41) are provided between the frame
(12,12',12",112) and the ground. The actuators (41) receive signals
and selectively displace the frame (12,12',12",112) with respect to
the ground in synchronization with a video output, whereby a seat
(A) supported on the frame (12,12,12",112) is displaceable within
the frame (12,12',12",112). A method for installing a seating system
of a motion simulator system is also provided.
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ACTUATED SUPPORT PLATFORM FOR VIDEO SYSTEM

CROSS-REFERENCE TO RELATED APPLICATION

This patent application c¢laims priority on
United States Patent Application No. 11/289,352, filed
on November 30, 2005. |

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to
motion simulators and, more particularly, to a
structural configuration of a motion simulator system
recelving motion signals as a function of actions taking

place in a video output.

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 1increase the sensation procured
by video games, gamers often have recourse to arcades,

wherein some video games are equlpped with force

feedback interfaces, Dby which a feel 1s added to the
visual and sound respdnse.

Due to the popularity of home video games and
home wvideo 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 1s transmitted to the chair and
1ts occupant. More specifically, the BattleChair™ is
hollow and has a subwoofer and three-way speakers that

wlll cause the chair to vibrate as a function of the

-1 -
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sound transmitted from the wvideo output. Accordingly,
the BattleChair'™ provides a feel of the game to the
gamer during play. In arcades, some force feedback
interfaces include gamer-receiving receptacles, wherein
the gamer 1s seated. In order to fully procure the feel

g

of the game to the gamer, gamer-receiving receptacles

often provide support to the gamer's limbs, whereby the
gamer 1s 1n a position of weightlessness.
Similar technologies have been Dbrought to

homes, but these types of force feedback interfaces are

bulky and heavy. Owners of these types of 1interfaces
must dedicate a fair amount of floor space - often a
room - to have such interfaces at home. Such interfaces

are not easily displaced and are hence impractical.

A motion simulator is described 1n US patent
Application Publication No. US 2004/0229192, by Roy
et al., as published on November 18, 2004. The motion
simulator has a seating portion supported on a floor by
actuators. In an embodiment thereof, the actuators are
an 1ntegral 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 home
decoration/style. It is contemplated to provide force
feedback i1nterfaces, such as motion simulators, that are

less invasive 1n view of domestic use.

SUMMARY OF INVENTION

It 1s 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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It 18 a further aim of the present i1invention a
method of 1nstalling a seating system of a motion
simulation system. -

Therefore, 1n accordance with the present
invention, there 1s provided an actuated support frame
for transmitting motion to a seat with respect to a
ground as a function of motion signals assoclated with
video output, comprising: a frame, the frame beling
expandable/retractable along at least one degree of
expansion/retraction; support surfaces on the frame, the
support surfaces being displaceable with respect to one
another by expansion/retraction of the frame so as to be
sized to support a 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 1is
displaceable with the frame.

Further 1n accordance with the  present
invention, there 1s provided a method for i1installing a
seating system of a motion simulator system, comprising
the steps of: providing an actuated support frame
having an expandable/retractable frame with actuators;
positioning the actuated support frame on the ground
such that the actuators can displace the frame with
regpect 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 1in synchronization with the

selected video output.
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BRIEF DESCRIPTION OF THE DRAWINGS

Having thus generally described the nature of
the 1nvention, reference will now be made to the
accompanyling drawings, showing by way of illustration a

5 preferred embodiment thereof and in which:

Fig. 1 1s a front perspective view of an
actuated support platform for a motion simulator, in
accordance with a first preferred embodiment of the
present 1nvention;

10 Fig. 2 1s a rear perspective view of ¢the
actuated support platform of Fig. 1, 1illustrating a
relation between an actuation module and a frame;

Fig. 3 1s a perspective view of the actuation
module of the actuated support platform of Fig. 1,

15 without any cover;

Fig. 4 1s a perspective view of an actuated
support platform having a pair of actuation modules, in
accordance with a second preferred embodiment of the
present 1nvention;

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

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

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

Fig. 8 1s a perspective view of an actuated
support platform for a motion simulator, 1n accordance
with a third preferred embodiment of the present

30 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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DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to the drawings, and more
particularly to Fig. 1, an actuated support platform 1in
accordance with a preferred embodiment of the present
invention 1s generally shown at 10. The support
platform 10 has a frame 12 and actuator module 14.

The frame 12 1s provided to support a seat A,
as illustrated in Fig. 6. The frame 12 1s the 1nterface
between the seat and the actuator module 14 and the
ground.

The actuator module 14 1s connected to a video
system, game console or the 1like, so as to receilve
actuation signals or similar protocol to displace the
seat A (Fig. 6) as a function of the wvideo output of a
monitor (e.g., screen, television) associated with the
video output of the video system, game console or the
like. Video output relates throughout to audio and/or
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 1interrelated 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 1is 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 1n which the tubular members 20 are

.5
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recelived. Accordingly, Dbecause of the telescopic
relation between the tubular members 20 and the frame
housings 22, the frame has two translational degrees-of-
freedom, and 1s thus expandable/retractable along the X
axlis and the Y axis.

Support plates 23 are provided at the four
corners of the frame 12. The support plates 23 are
related to the frame 12 by tubular members 24 received
in support housings 25 of the end connectors 21.
Accordingly, the telescopic relation between the tubular
members 24 and the support Thousings 25 enables

translation of the support plates 23 along the X axis.

Therefore, because of the X- and Y-axis

translational degrees of freedom, the frame 12 1s
sizeable as a function of the seat that will be used
with the actuated support platform 10. As shown 1n
Fig. 6, the seat A has four legs B (three of which are
visible), each one of the legs B being positioned on top
of the one of the support plates 23. Once the frame 12
has been adjusted in dimensions to support the seat A,
the tubular members 20/24 are preferably secured to the
end connectors 21 (e.g., using some bolts or other
suitable fasteners).

The seat A being positioned on the frame 12 1is
thus subjected to the action of the actuation module 14.
Accordingly, an occupant (or occupants) of the seat A
will Dbe subjected to the movements caused by the
actuation module 14.

It i1s pointed out that a support plane (1.e.,
support surface) of the support plates 23 1s lower than
the upper surfaces of the tubular members 20/frame
housings 22. Accordingly, the seat A 1s close to the
ground in this configuration, whereby the support
platform 10 1is generally discreet.

It is however contemplated to position the

support plane of the support plates 23 above the upper

-6 -
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surfaces of the tubular members 20/frame housings 22.
In such a way, seats without four protruding legs, such
as the legs B, can be supported by the support
platform 10.

Although not shown, various configurations can
be provided on the support plates 23 to ensure that the
seat A remains secured to the frame 12. For instance,
concavities can be provided in the support plates 23 to
coact with gravity to maintain the seat A 1in position
with respect to the frame 12. Similarly, the upper
surface of the support plates 23 optionally has a layer
of cushioning, or connection means (e.g., protruding
bolt, bore) such that the legs of the seat A may be
secured to the support plates 23.

Referring to Fig. 1, the actuation module 14
is provided with a cover 40 that will accommodate the
various components of the actuation  module 14 .
Referring to Fig. 2, the cover 40 is removed to expose a
pair of actuators 41. The actuators 41 are inverted, 1n
that the output shafts 42 face toward the ground whereas
the casings 43 of the actuators 41 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 1ndividually 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 1s pointed out one or more
actuators could Dbe provided with platform 10. The
platform 10 with a pair of actuators 41 moves 1n two
degrees of freedom (e.g., pitch and roll), whereas a
platform 10 with a single actuator 41 would Dbe
displaceable along a single degree of freedom (e.g.,

pitch) . As will Dbe described hereinafter, more
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actuators can be used to provide an additional degree of
freedom.

As shown in Fig. 3, the casing 44 may support
electronic components 45, which interconnect the
actuators 41 to the motion simulator command system
(e.g., as a function of the wvideo output). The
electronic components 45 provide power to the
actuators 41.

It 1s pointed out that the frame 12°
1llustrated 1in Fig. 2 1s slightly different than the
frame 12 of Fig. 1. However, the frame 12’ 1s also
expandable/retractable along the X and Y axes, and thus
along two Cranslational degrees of freedom.
Accordingly, the frame 12’ may also be adjusted to the
dimensions of a seat.

The frame 12’ of Figs. 2 and 5 has a pair of

end sub-frames 60 interconnected by a pair of tubular

members 61. The tubular members 61 are telescopically
mounted to the sub-frames 60 such that the frame 12’ 1is
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 1is 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’ 1is
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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releasably lock the support plates 62 to the sub-
frames 60.

The frameg 12 and 12’ are typically used to
support relative small seats, such as one- and two-
seaters, with the actuation module 14 being positioned
at a back of the seat A. Referring to Figs. 4 and 7, an
alternative embodiment of the support platform 10 1is
illustrated, 1in which a pair of actuation modules 14 are
provided on the sub-frames 60 to form a frame 12’’, soO
as to support larger seats, such as seat Al of Fig. 7.

The support platform of Fig. 7 has a pair of
sub-frames 60, with each sub-frame 60 being provided
with an actuation module 14. The sub-frames 60 are
similar to the distal sub-frame 60 of Filigs. 2 and 5,
whereby like elements will bear like reference numerals.
The use of a palr of the actuation module 14 enables
movements of the platform 10 along three degrees of
freedom (e.g., pitch, roll and a translation along the
Z axis) .

The sub-frames 60 are 1nterrelated by the
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’’ 1s supported by the four
output shafts of the two actuation modules 14.

In view of the embodiments i1llustrated 1in
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

-0-
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locked 1in position (e.g., using fasteners 65 and 66).
The seat A/Al is then positioned on the frame
12/127 /12" " . Once the actuators 40 are connected to a
selected wvideo output, the actuated support platform 10
can be used to displace the seat A/Al1 with respect to
the ground.

Referring to Fig. 8, the actuated support

platform 10 1s shown having a frame 112 connected to the

actuator module 14, and having a different construction.
The frame 112 has tubular members 20/, which are secured
to one another to provide various configurations, as 1s
shown 1in Figs. 9A to O9E. Accordingly, support plates
23’ can be positioned at wvarious locations 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.

-10 -
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CLAIMS:
1. An actuated support frame for transmitting

motion to a seat with respect to a ground as a function
of mwmotion signals associated with wvideo  output,
comprising:

a frame, the frame belng
expandable/retractable along at least one degree of
expansion/retraction;

support surfaces on the frame, the support
surfaces being displaceable with respect to one another
by expansion/retraction of the frame so as to be sized
to support a 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 1is

displaceable with the frame.

2. The actuated support frame according to
claim 1, wherein the frame is 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 1in
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 1is provided on the frame, such

that the frame 1s supported to the ground by the leg and

the at least one actuator.

- 11 -
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5. The actuated support frame according ¢to
claim 4, wherein the leg is on a front end of the frame,

and the at least one actuator i1s mounted to a rear end

of the frame.

5 6. The actuated support frame according to
claim 4, wherein the at least one actuator is positioned

so as to have an output shaft thereof against the

ground.

7. The actuated support frame according to
10 claim 1, wherein the support surfaces on the frame are

below an upper surface of the structural members

defining a remainder of the frame.

8 . The actuated support frame according to
claim 1, comprising at least two of the actuator, with

15 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
20 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 1n a casing,

25 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;

12 -
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positioning 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
5 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 1in
synchronization with a selected video output;
10 whereby actuation of the actuators displaces

the seat with respect to the ground in synchronization
with the selected video output.

12. The method according to claim 11, wherein the

step of adjustling the size of the frame includes locking

15 the frame 1n a selected size.

- 13 -
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