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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

licant’ fle ref
Applicant's or agent’s file reference FOR FURTHER ses Form PCT/ISA/220
BEAFS-86253 ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US2011/033090 19/04/2011 20/04/2010
Applicant

BE INTELLECTUAL PROPERTY, INC.

This International search report has been prepared by this International Searching Authority and Is transmitted to the applicant
according to Article 18. A copy is being transmitted to the international Bursau.

This international search report consists of a total of 3 sheets.
Itis also accompanied by a copy of each prior art document cited in this report,

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:
the intemational application in the language in which it was filed

D a translation of the International application into , which Is the language
of a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6b/s(a)).

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.
2. D Certain claims were found unsearchable (See Box No. II)

3. D Unity of invention is lacking (see Box No 1i!)

4, With regard to the title,
the text is approved as submitted by the applicant
I___] the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applicant

[___] the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of malling of this international search report, submit comments to this Authority

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract Is Figure No, _2
[X] assuggested by the appiicant
D as selected by this Authority, because the applicant failed to suggest a figure

D as selected by this Authority, because this figure better characterizes the invention
b. [_]  none of the figures is to be published with the abstract

Form PCT/ISA/210 (first sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT

International application No

PCT/US2011/033090

. CLASSIFICATION OF SUBJECT MATTER

NV B64D11702
ADD.

According to International Patent Classificalion (IPC) or to both national classification and IPC
8. FIELDS SEARCHED
Minimum documentation searched (classification system followed by classification symbols)

B64D B6ON B63B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the International search (name of data base and, where practical, search terms used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X WO 2005/014395 Al (THOMPSON JAMES [GB]) 1-22
17 February 2005 (2005-02-17)
abstract

page 15, 1ine 1 - line 18
figures 10-12

A DE 10 2007 009863 Al (AIRBUS GMBH [DE1) 1-22
4 September 2008 (2008-09-04)
abstract
figure 5

A WO 2005/080196 Al (LEADERN INVEST LTD; ’ 1-22

BOCK THOMAS [FR]; COSTE JEAN-JAQUES [FRI)
1 September 2005 (2005-09-01)
abstract

figures 7,8

D Further documents are listed in the continuation of Box C. E See pateni famlly annex.

* Speclal categories of cited documents :

*T* later document pubiished after the inlernalional flling date

"as or priority date and not in conflict with the application but
A* document defining the general state of the art which Is not i i i
considered to be of parlicular relevance ml:;; {ﬁ, 'l:nderstand the principle or theory underiying the
"E" earlier document but published on or after the intemnational *X* document of particular relevance; the clalmed invention
ing date 3

cannot be considered novel or cannot be considered 1o

*1* document which may throw doubts on priority claim(s) or involve an inventive step when the document Is 1aken alone

which |s ciled to establish the publication date of another

: *Y* document of particular relevance; the claimed invention
citation or other special reason (as specified) cannot be considered 1o invoive an inventive step when the

0 do%umenl referring to an oral disclosure, use, exhibition or document Is combined with one or more other such docu-
other means

ments, such combination being obvious to a person skilled
*P* document published prior to the intematlonal fliing date but Inthe an.

later than the priority date claimed *&' document member of the same patent family

Date of the actual completion of the International search Date of mailing of the Intemational search repont

5 September 2011 15/09/2011
Name and maiting address of the ISA/ Authorized officer
European Patent Office, P.B. 5818 Patentlaan 2
e e
. (+31- -, , -
Fax: (+31-70) 340-3016 Vachey, Clément

Form PCT/ISA/210 (second sheet) (April 2005)
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INTERNATIONAL SEARCH REPORT

Information on patent family members

Internationa! application No

PCT/US2011/033090
Patent document Publication Patent family Publication
cited in search report date member(s) date
W0 2005014395 Al 17-02-2005 AT 509830 T 15-06-2011
EP 1648767 Al 26-04-2006
EP 2289798 A2 02-03-2011
JP 4604030 B2 22-12-2010
JP 2009513419 A 02-04-2009
US 2007241232 Al 18-10-2007
US 2011169306 Al 14-07-2011
DE 102007009863 Al 04-09-2008 US 2009050738 Al 26-02-2009
W0 2005080196 Al 01-09-2005 AU 2005214298 Al 01-09-2005
AU 2009245829 Al 24-12-2009
CN 1950256 A 18-04-2007
EP 1720766 Al 15-11-2006
HK 1102073 Al 28-05-2010
JP 2007523002 A 16-08-2007
US 2007170310 Al 26-07-2007
US 2011210205 Al 01-09-2011
ZA 200606862 A 30-04-2008

Form PCT/ISA/210 (patent family annex) (April 2005)
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PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

PCT

WRITTEN OPINION OF THE
see form PCTASA220 INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(day/month/year) see form PCTASAR10 (second sheet)

Applicant's or agent’s file reference

FOR FURTHER ACTION
see form PCTASAR220 o c

See paragraph 2 below

International application No. International filing date (day/monthiear) Priority date (day/monthyear)
PCTAS2011/033090 19.04.2011 20.04.2010

Intemational Patent Classification {IPC) or both national classification and IPC

INV. B64D1102

Applicant
BE INTELLECTUAL PROPERTY, INC.

1. This opinion contains indications relating to the following items:

X Box No. ! Basis of the opinion
Box No. Il Priority
Box No. il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. IV Lack of unity of invention

Box No.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial
applicability; citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No. VIl Certain defects in the international application

Box No. VIII Certain observations on the international application
2. FURTHER ACTION

o000 xOO0O0

If a demand for international preliminary examination is made, this opinion will usually be considered to be a
written opinion of the international Preliminary Examining Authority ("IPEA") except that this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the

Internationa! Bureau under Rule 66.1bis(b) that written opinions of this International Searching Authority
will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to
submit to the IPEA a written reply together, where appropriale, with amendments, before the expiration of 3 months

from the date of mailing of Form PCTASA220 or before the expiration of 22 months from the priority date,
whichever expires later.

For further options, see Form PCTASA220.
3.  For further details, see notes to Form PCTASA220.

Name and mailing address of the ISA: Date of completion of Authorized Officer -
this opinion g e,

s
European Patent Office - 2
P o 210 Vachey, Clément _0)»
D-80298 Munich

Tel. +49 89 2399 - 0 Telephone No. +49 89 2399-3356 e o
Fax: +49 89 2399 - 4465

e

e
*,

Form PCTASA/237 {Cover Sheet) (July 2009)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAS2011/033090

Box No.l Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of:

X

O

the international application in the language in which it was filed

a translation of the international application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

2. O Thnis opinion has been established taking into account the rectification of an obvious mistake authorized

by or notified to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this
opinion has been established on the basis of a sequence listing filed or furnished:

a. (means)
O on paper
O in electronic form
b. (time)
OO  in the international application as filed
O together with the international application in electronic form

O subsequently to this Authority for the purposes of search

4. O In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished,
the required statements that the information in the subsequent or additional copies is identical to that in the
application as filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Box No.V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims
No: Claims 1-22

Inventive step (IS) Yes: Claims
No: Claims 1-22

Industrial applicability (IA) Yes: Claims 1-22
No: Claims

2. Citations and explanations

see separate sheet

Form PCTASA/237 (April 2007)
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WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2011/033090

International application No.

Beltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Reference is made to the following document:

D1 WO 2005/014395 A1 (THOMPSON JAMES [GB]) 17 February 2005
(2005-02-17)

The present application does not meet the criteria of Article 33(2) PCT, because the
subject-matter of claim 1 is not new.

D1 discloses (fig.10):

A lavatory (86) for a cabin of an aircraft, the cabin including a structure (88) having an
aft portion that is substantially not flat in a vertical plane, the lavatory comprising:

a lavatory stall unit having at least one wall having a forward wall portion, said at least
one wall defining an interior lavatory space, and said forward wall portion being
configured to be disposed immediately aft of and adjacent to an aircraft cabin
structure (20) having an exterior aft surface having a shape that is substantially not flat
in a vertical plane; and wherein said forward wall portion is shaped to substantially
conform to the shape of the exterior aft surface of the aircraft cabin structure (90).

The same reasoning applies, mutatis mutandis, to the subject-matter of the

corresponding independent claims 5, 13,19 which therefore are also considered not
new.

Dependent claims 2-4, 6-12, 14-18 and 20-22 do not contain any features which, in
combination with the features of any claim to which they refer, meet the requirements
of the PCT in respect of novelty , see D1 (fig.10).

Independent claim 1, 5, 13 and 19 is not in the two-part form in accordance with Rule
6.3(b) PCT, which in the present case would be appropriate, with those features
known in combination from the prior art D1 being placed in the preamble (Rule 6.3(b)

(i) PCT) and the remaining features being included in the characterising part (Rule 6.3
(b)(ii) PCT).

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2011/033090

The features of claims 1-22 are not provided with reference signs placed in
parentheses (Rule 6.2(b) PCT).

Form PCT/ISA/237 (Separale Sheet) (Sheet 2) (EPO-April 2005)
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Possible steps after receipt of the international search report (ISR) and
written opinion of the I nternational Searching Authority (WO-1SA)

General For all international applications filed on or after 01/01/2004 the competent

information ISA will establish an ISR It is accompanied by the WO-ISA. Unlike the
former written opinion of the IPEA (Rule 66.2 PCT), the WO-ISA is not
meant to be responded to, but to be taken into consideration for further
procedural steps. This document explains about the possibilities.

Amending claims Within 2 months after the date of mailing of the ISR and the WO-ISA the

under applicant may file amended claims under Art. 19 PCT directly with the

Art. 19 PCT International Bureau of WIPO. The PCT reform of 2004 did not change
this procedure. For further information please see Rule 46 PCT as well as
form PCT/ISA/220 and the corresponding Notes to form PCT/ISA/220.

Filing a demand In principle, the WO-1SA will be considered as the written opinion of the

for international IPEA. This should, in many cases, make it unnecessary to file a demand for

preliminary - international preliminary examination. If the applicant nevertheless wishes

examination to file a demand this must be done before expiry of 3 months after the
date of mailing of the ISR/ WO-1SA or 22 months after priority
date, whichever expires later (Rule 54bis PCT). Amendments under Art.
34 PCT can be filed with the IPEA as before, normally at the same time as
filing the demand (Rule 66.1 (b) PCT).

If a demand for international preliminary examination is filed and no
comments/amendments have been received the WO-1SA will be transformed
by the IPEA into an IPRP (International Preliminary Report on Patentability)

which would merely reflect the content of the WO-1SA. The demand can still
be withdrawn (Art. 37 PCT).

Filing informal  After receipt of the 1SR'WO-1SA the applicant may file informal comments

comments on the WO-ISA directly with the International Bureau of WIPOQO. These
will be communicated to the designated Offices together with the |PRP
(International Preliminary Report on Patentability) at 30 months from the
priority date. Please also refer to the next box.

End of the At the end of the international phase the International Bureau of WIPO will
international transform the WO-ISA or, if a demand was filed, the written opinion of the
phase IPEA into the IPRP, which will then be transmitted together with possible

informal comments to the designated Offices. The IPRP replaces the former
|PER (international preliminary examination report).

Relevant PCT Rule 43 PCT, Rule 43bis PCT, Rule 44 PCT, Rule 44bis PCT, PCT Newsletter
Rules and more 12/2003, OJ 11/2003, OJ 12/2003
information

BNSDOCID: <XS. 200704010CK_|_>
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
1 September 2005 (01.09.2005)

PCT

O 0 0 00O OO

(10) International Publication Number

WO 2005/080196 A1l

(51) International Patent Classification’:
11/06

B64D 11/00,

(21) International Application Number:
PCT/SG2005/000042

(22) International Filing Date: 17 February 2005 (17.02.2005)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

2004900872 20 February 2004 (20.02.2004) AU

(71) Applicant (for all designated States except US): LEAD-
ERN INVESTMENTS LIMITED; P.O. Box 957, Off-

shore Incorporations Centre, Road Town, Tortola (VG).

72)
(75

Inventors; and

Inventors/Applicants (for US only): BOCK, Thomas
[DE/FR]; c/o Airbus Central, 1, Rond Point Maurice
Bellonte, MQ3, Felix Kracht Center, F-31707 Blagnac
(FR). COSTE, Jean-Jaques [FR/FR]; c/o Blubay Yachts,
130, rue d’Antibes, F-06400 Cannes (FR).

(74) Agent: LO, Peter; Shook Lin & Bok, 1 Robinson Road,
#18-00 Aia Tower, Singapore 048542 (SG).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PH, PL, PT. RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARTPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO,
SE, SL, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

[Continued on next page]

(54) Title: AN AIRCRAFT CABIN

O (57) Abstract: An aircraft cabin that comprises a plurality of compartments (5) for passengers each having side walls (7a, 7b, 15)
and accessible via a doorway (9) in one of the side walls (7a, 7b, 15). The compartments (5) include door assemblies for closing the
doorways (9) and creating enclosed spaces and chair and other furniture interactively arranged in the compartment (5).

W
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For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.
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WO 2005/080196 PCT/SG2005/000042

AN AIRCRAFT CABIN

The present invention relates to an aircraft
cabin.

In general terms, the invention is an aircraft
cabin that comprises a plurality of “private” passenger
compartments for passengers during an aircraft f£light,
with each compartment comprising walls that define a

10 compartment space and being accessible via a doorway in
one of the walls, and with each compartment at least

comprising a chair for a passenger.

Preferably the cabin comprises a section of a
15 total aircraft cabimn.

Preferably the compartment walls are at least 1.5
m high.

20 More preferably the compartment walls are at
least 1.6 m high.

The selection of the height of the compartment
walls to be at least 1.5 m ensures privacy for passengers
25 in the compartments.

Preferably the cabin comprises at least 3 rows of
the compartments extending in a length-wise extending
direction of the aircraft, with adjacent rows being

30 separated by length-wise extending aisles, and with: (a)
two outer rows being positioned along opposite sides of
the aircraft with the aircraft sgside walls forming
compartment walls, and (b) at least ome internal row being
positioned between the outer rows and separated from at

35 least omne outer row by a said length-wise extending aisle.

With this arrangement, the doorway walls define

Petitioner C&D Zodiac, Inc. — Exhibit 1002 - Page 15
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the aisles, and the compartments are accessible from the

aisles via the doorways.

Preferably the doorways divide the doorway walls
into two sections, with one section on each side of each
doorway.

Preferably the doorways are positioned centrally
in the doorway walls.

Preferably the aisles are curved along the
length thereof.

Preferably the curved aisles are formed by
forming the doorway walls as curved walls, for example by
being convex as viewed from the aisles, and by positioning
the compartments so that the doorways of the compartments

on opposite sides of the aisles are not aligned.

More preferably the compartments are positioned
so that the doorways of the compartments on one side of
the aisles face the doorway walls on the other side of the

aisles, and vice versa.

Forming the doorway walls as curved walls as
viewed from the aisles means that there is additiomal
space in these sections of the compartments for housing
furniture in the compartments. This is an advantage
because it makes it possible to make more efficient use of
the available space within the compartments.

Preferably the walls that form the two outer rows
of the compartments comprise (a) the aircraft side walls,
(b) walls that extend inwardly from the aircraft side
walls, and (c) the doorway walls. With this arrangement,
the aircraft side walls form length-wise extending outer
side walls of the compartments, the walls that extend
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inwardly from the aircraft side walls form end walls of
the compartments, and the doorway walls form length-wise
extending inner side walls of the compartments.

Preferably the or each interior row of the
compartments comprises a plurality of pairs of length-wise
extending compartments, with the doorways of the
compartments of each pair providing access to the
compartments from aisles on opposite sides of the interior

row.

Preferably the compartments of at least one pair
of compartments is separated by a length-wise extending
wall that is a removable wall, whereby the pair of
compartments may be converted into a double compartment by

removing the removable wall.

Preferably each compartment of at least one pair
of compartments comprises single beds that can be moved
from storage positions to sleep positions that are in
side-by-side relationship when the compartments are
converted into the double compartment so as to form a
double bed.

Preferably the cabin comprises a plurality of
wardrobes in walls of the compartments that separate

adjacent compartments in the rows of compartments.

Preferably the wardrobes include wardrobes that
are mounted for sliding movement between storage positions
in the walls and operative positions in which the
wardrobes extend into the aisles and are accessible from

the aisles.
Preferably each compartment includes doors for

the doorways so that the compartments can be completely

enclosed spaced when the doors are closed.
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In general terms, the invention also comprises a
private passenger compartment for a passenger during an
aircraft f£light that comprises walls that define a
compartment space, a doorway in one of the walls that
enables access to the compartment from an aisle, and a
chair and other basic furniture located in the compartment
space in an interactive way so that the furniture can be
selectively arranged in a number of different

configurations.

Preferably the compartment walls are at least 1.5
m high.

More preferably the compartment walls are at
least 1.6 m high.

Preferably the doorway divides the doorway wall
into two sections, with one section on each side of the

doorway -

Preferably the doorway is positioned centrally in

the doorway wall.

Preferably the sections of the doorway wall are
curved, for example by being convex as viewed from the
aigle, so that the compartment is wider in these sections

of the compartment than in the region of the doorway.

Preferably the doorway wall includes at least omne

window.
More preferably the doorway wall includes at
least two windows, with at least one window in each

section of the doorway wall.

Preferably the windows include retractable blinds
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that can be closed.

Preferably the compartment include a door
assembly for closing the doorway.

The door assembly may comprise a door mounted for
sliding movement from a retracted position within the
doorway wall to a closed position in which the door

extends across the doorway and closes the compartment.

Preferably the door assembly includes a pair of
doors mounted for sliding movement inwardly towards each
other from retracted positions within the sections of the

doorway walls that are on opposite sides of the doorway.

Preferably the doors include transparent windows
that are positioned so that the view through the windows
in the doorway walls is not obscured by the doors when the

doors are in the retracted positions.

Preferably the doors include retractable blinds
that can be closed when the doors are in the closed

positions.

Alternatively, the door assembly may comprise an
upper rail and a curtain supported by the rail.

Preferably the rail is mounted for sliding
movement between a retracted position within the doorway
wall and an operative, ie closed, position in which the

rail extends across the doorway.

Preferably the curtain is adapted to fold in a
concertina fashion so that (a) the curtain folds against
the doorway wall when the rail is slid into the retracted
position and (b) the curtain expands and closes the

doorway when the rail is in the operative position.
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Preferably the configurations of the compartment

comprise relaxation, work, and sleep configurations.

5 In addition to the chair, the other basic
furniture of the compartment may comprise any one or more
of a table assembly, a cadenza that houses the table
assembly when the table assembly is in a folded position,

a seat, and a bed.

10
With this selection of basic furniture,
preferably the bed is foldable from a storage position in
one of the compartment walls to a sleep position within
the compartment.
15

Preferably the bed is a bi-fold bed.

Preferably the chair is foldable from an
operative position in which a person can sit upright in
20 the chair to an inoperative position in which the folded
chair defines a support for the bed when the bed is in the
sleep position.

Preferably the chair defines a bedside table when
25 the chair is in the inoperative position.

Preferably the seat is adapted to define a
support for the bed when the bed is in the sleep position.

30 Preferably the cadenza is adapted to define a
support for the bed when the bed is in the sleep position.

Preferably the cadenza is movable from a raised
operative position in which the cadenza can be accessed
35 conveniently by a passenger seated in the chair to a

lowered bed support position.
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Preferably the table assembly is housed in the
cadenza so that it can be moved, for example by being
swivelled, from a stored position within the cadenza to an
operative position with a table of the table assembly
extending horizontally into the compartment proximate the

chair.

There are a large number of possible interactive
combinations of the above-described basic furniture within

the compartment.

One interactive combination of the above-
described furniture in the coémpartment space comprises:
(a) the chair to one side of the doorway, (b) the seat to
the other side of the doorway, (c) the cadenza against the
wall opposite the doorway, and (d) the table assembly
housed in the cadenza and movable between the stored
position within the cadenza and the operative position
with the table of the table assembly extending
horizontally into the space between the chair and the

seat.

In addition to the chair, the other basic
furniture of the compartment may also comprise any one or
more of a work desk, a table assembly, a seat, a bed and a

visual digplay system of an entertainment system.

With this selection of basic furniture, in one
embodiment the compartment comprises the following
interactive combination of the above-described basic
furniture in the compartment space: (a) the chair in omne
corner of the compartment space, (b) the work desk along
at least a part of one wall of the compartment and
proximate the chair, (c) the table assembly movable
between a stored position adjacent one wall of the
compartment and an operative position with a table of the

table assembly extending horizontally proximate the chair.
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Preferably the compartment comprises the bed
movable between a raised storage position and a lowered

sleep position on the work desk.

Preferably the compartment comprisesg the seat
adjacent at least a part of one wall of the compartment.

Preferably the work desk and the seat are
10 positioned adjacent different walls of the compartment.

In another embodiment the compartment comprises
the following interactive combination of the above-
described basic furniture in the compartment space: (a)

15 the chair in one corner of the compartment space, (b) the
seat adjacent one wall of the compartment, (c) the table
assembly movable between a stored position adjacent one
wall of the compartment and an operative position with a
table of the table assembly extending horizontally

20 proximate the chair.

In another embodiment the compartment comprises
the following interactive combination of the above-
described basic furniture in the compartment space: (a)

25 the chair in one corner of the compartment space, (b) the
bed movable between a raised storage position and a
lowered sleep position, (c¢) the table assembly movable
between a stored position adjacent one wall of the
compartment and an operative position with a table of the

30 table assembly extending horizontally proximate the chair.

In another, although not the only other,
embodiment the compartment comprises the following
interactive combination of the above-described basic

35 furniture in the compartment space: ({(a) the chair in one
corner of the compartment space, (b) the seat adjacent a

wall opposite the chair when the chair is in a take-off
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position, (c¢) the work desk adjacent a wall that is in a
lengthwise-extending direction of the aircraft, (d) the
table assembly movable between a stored position adjacent
the same wall as the work desk and an operative position
with a table of the table assembly extending horizontally
in a space between the chair and the seat, and (e) the bed
movable between a raised storage position and a lowered

sleep position on the work desk.

The term “take-off” position is understood herein
to mean a position in which a person seated in the chair
is facing forward in the direction of travel of the

aircraft.

Preferably the work desk and the table assembly
are located adjacent the wall that is opposite the wall
that defines the doorway.

Preferably the work desk defines a support
platform for the bed and supports the bed when the bed is

in the sleep position.

Preferably the bed is stored in a raised position
in the compartment space and is moveable down to a lowered
operative position on the platform and is supported by the
platform in the lowered position.

Preferably the work desk and the table assembly
are positioned in relation to the chair when the table
assembly is in the operative position so that the chair
can be swiveled between positions facing the work desk and
the table assembly.

Preferably a work platform of the work desk is
vertically adjustable to accommodate different
requirements of different passengers. This feature makes

it possible to design the passenger seat to be with a
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fixed vertical position.

Preferably the stored position of the table
assembly is adjacent the work desk.

In an alternative, although not the only possible
alternative embodiment, the stored position of the table

assembly is within the space occupied by the work desk.

Preferably the table assembly comprises: (a) a
base member that can slide between the stored position
adjacent the side wall and the operative position between
the chair and the seat, (b) a support arm pivotally
mounted to the base member and foldable between the
storage position and the operative position, and (c¢) a

table pivotally mounted to the support arm.

The above-described table assembly can be moved
from the stored position to the operative position by
sliding or otherwise moving the base member ocutwardly from
the storage position, lifting the table upwardly and
inwardly into the compartment space and thereby pivoting
the support arm upwardly and inwardly into the compartment
space until the table is in the horizontal operative

position.

Preferably the support arm comprises a table
support element that is positioned to support an underside
of the table when the table assembly is the operative

position with the table in the horizontal position.
Preferably the table comprises side wings that
can be folded between an inward storage position and an

outward operative position.

Preferably the base member defines a storage

compartment. By way of example, the storage compartment
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may be used for storing a brief case, etc.

In general terms, the present invention also

comprises the above-described table assembly.

In general terms, the present invention also

comprises the above-described sliding door assembly.

In general terms the present invention also

comprises an aircraft that comprises the above-described

cabin.

The present invention is described further by way

of example with reference to the accompanying drawings of

which:

Figure 1 is a general layout diagram of one

embodiment of a cabin in accordance with the present

invention which includes two outer rows and one interior

row of one embodiment of a passenger compartment in

accordance with the present invention;

Figure 2 is a perspective view of the outer row

passenger compartment in the cabin shown in Figure 1 as

viewed from an aisle;

Figure 3 is a perspective view similar to Figure

2 with the compartment doors closed and the retractable

blinds of the doors in a closed position;

Figure 4 is a perspective view similar to Figure

2 with compartmeﬁt doors closed and retractable blinds of

the doors in an open position;

Figure 5 1s a top plan view of the compartment

shown in Figure 2 with a table assembly in a storage

position;
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Figure 6 is a top plan view of the compartment
shown in Figure 2 with a table assembly in an operative

position;
5
Figure 7 is a perspective view of part of the
compartment shown in Figure 2 with a passenger chair in a
folded position;
10 Figure 8 is a perspective view similar to Figure

7 which illustrate a bed in an operative position;

Figure 9 is a perspective view of the compartment
shown in Figure 2 which illustrates a wardrobe in an

15 operative position extending into a passenger aisle;

Figure 10 is a top plan view of the interior row

of compartments in the cabin shown in Figure 1;

20 Figure 11 is perspective views of one of the
pairs of the passenger compartments shown in Figure 10
illustrating the sequence of steps to convert the separate

compartments into a double compartment;

25 Figure 12 is perspective views of a section of
the compartment shown in Figure 2 which illustrates a baby

bassinet in the compartment;
Figure 13 is a perspective view of a section of
30 the compartment shown in Figure 2 which illustrates a
control panel and other utilities of the compartment;
Figure 14 is a perspective view of a section of
the compartment shown in Figure 2 which illustrates bed

35 controls of the compartment;

Figures 15 and 16 are perspective views of a
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section of the compartment shown in Figure 2 which

illustrate a cadenza of the compartment;

Figures 17 to 19 are perspective and side and top
elevation views of a service tray of the compartment shown
in Figure 2.

Figure 20 is a schematic diagram that illustrates
another embodiment of a cabin in accordance with the

present invention;

Figure 21 is a detailed view of part of the cabin
shown in Figure 20 viewed in a different direction to that

of Figure 20;

Figure 22 is a further detailed view of anocther
part of the cabin shown in Figure 20 viewed in a different

direction to that of Figures 20 and 21;

Figure 23 is a top perspective view of one
private passenger compartment in the cabin shown in Figure

20 in one compartment configuration;

Figure 24 is another top perspective view of the
private passenger compartment shown in Figure 23 in

another compartment configuration;

Figure 25 igs a side view of the private passenger
compartment shown in Figures 23 and 24 viewed from within

the aircraft cabin;
Figure 26 is a side view of the private passengex
compartment shown in Figures 23 and 24 viewed from outside

the cabin compartment;

Figure 27 1s a perspective view of the table of

the private passenger compartment shown in Figures 23 to
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26 in an operative position:

Figures 28 to 39 are a series of perspective
views of the private compartment shown in Figures 23 to 26
that illustrate a sequence of operationg to transform the
private passenger compartment into different
configurations.

Figures 1 to 19 and 20 to 39 illustrate two
embodiments of an aircraft cabin 3 that forms part of a

total cabin layout of the aircraft.

In each embodiment, the cabin 3 comprises a
plurality of “private” passenger compartments 5 that

define multi-functional compartment spaces for passengers.

The compartments 5 of each embodiment are
designed so that the compartments can be completely

enclosed so that passengers can have total privacy.

The compartments 5 of each embodiment are
designed particularly for long-haul fights during which
the passengers occupying the compartments may wish to

work, relax, or sleep.

In the embodiment shown in Figures 1 to 19 the
cabin comprises 3 rows lla, 1l1lb, 1llc of compartments 5
arranged in a length-wise extending direction of the
aircraft and separated by aisles 51.

The compartments 5 of each row 1lla, 11b, 1lc are
accessible via doorways 9 in the walls 7b, hereinafter
referred to as “doorway walls 7b”, that define the aisles
51.

The doorways 9 are centrally positioned in the

doorway walls 7b and divide the walls 7b into two egqual-
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sized sections, one on each side of the walls 7b.

The two outer rows lla, llic of compartments 5 are
positioned along opposite sides of the aircraft. The
aircraft side walls 15 form outer side walls of the
compartments 5. The compartments 5 in each outer row 1lla,
1lc also include walls 7a that extend inwardly from the
aircraft side walls 15. The walls 7a form end walls of
the compartments 5. The doorway walls 7b extend from the
end walls 7a and form interior side walls of the
compartments 5.

Each end wall 7a and the sections of the walls 7b
that extend in opposite directions from the end walls 7b

are essentially T-shaped arrangements.

The internal row 1llb of compartments 5 comprises
2 pairs of the compartments 5 in side by side
relationship. The compartments 5 in each pair have
doorways 9 that open into aisles 51 on opposite gides of

the internal row.

The compartments 5 in the internal row 1lb are
identical to the compartments 5 in the outer rows 1la and
llc in terms of furniture and layout save that the
compartments 5 in each pair are separated by a dividing
wall 7c¢ that can be removed so that the compartments 5 can
be converted from separate single compartments into a

double compartment.

With reference to Figures 10 and 11, the dividing
wall 7c comprises a top rail 69 and a retractable blind 71
housed in the top rail. Conversion of the compartment
simply inveolves raising the blind 69 from the lowered

position to the raised position.

The walls 7a, 7b are continuous internal walls

that are 1.6 m high and therefore ensure privacy of
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passengers in the compartments 5.
The aisles 51 are formed as curved aisles. The

curved aisles contribute to the overall appearance of the
cabin.

The curved aisles are formed by forming the
doorway walls 7b as convex walls as viewed from the aisles
51 and by staggering positions of the compartments 5 so
that the doorways 9 of the compartments 5 on opposite

sides of the aisles 51 are not aligned.

More preferably the compartments 5 are staggered
so that the doorways 9 of the compartments on one side of
the aisles 51 face the doorway walls 7b on the other side
of the aisles 51, and vice versa.

As is indicated above, forming the doorway walls
7b as curved walls as viewed from the aisles 51 means that
there is additional space in these sections of the
compartments 5 for housing furniture in the compartments
5. This is an advantage because it makes it possible to
make more efficient use of the available gpace within the
compartments 5.

The doorway walls 7b have windows 17 on both
sides of the doorways 9. The windows 17 have retractable
blinds 21 so that the passenger occupants can selectively
create an open compartment which facilitates visual.
interaction with other compartments 5 in the cabin or a

more private closed compartment 5.

Each compartment 5 comprises a sliding door

assembly for closing the doorway 9.

The sliding door assembly of each compartment 5

comprises a pair of doors 23 that are mounted for sliding
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movement between retracted positions in which the doors
are located in frames (not shown) in the doorway walls 7b
and closed positions in which the doors 23 extend across

the doorway 9 and close the compartment 5.

With reference to Figure 4, each door 23 has a
window 27. The arrangement of the doors 23 and the
windows 17 in the doorway walls 7b is such that the
windows 27 of the doors 23 overlap the windows 17 in the
doorway walls 7b when the doors are in the retracted
positions and thereby do not interrupt the view through
the windows 17.

With reference to Figure 3, the sliding door
assembly also includes retractable blinds 29 on the doors
23 so that the passengers can selectively create an open
or a more closed private compartment. The blinds 29 are

shown in a closed position in Figure 3.

Each private passenger compartment 5 houses an
extensive range of furniture required by passengers,
particularly on long-haul £lights.

The furniture comprises a chair 3, a cadenza 3, a
table assembly 35 housed in the cadenza 33, a bi-fold bed
29 stored in one of the end walls 7a, and a seat 37
located within the compartment space.

The furniture is designed and arranged to be
interactive so that the furniture can be selectively
arranged in a number of different functional
configurations as may be required by passengers,
particularly on long-haul flights.

The chair 31 is located to one side of the

doorway and is positioned against the end wall 7a on that

side of the doorway 9, the seat 37 is located to the other
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side of the doorway 9 and is positioned against the end
wall 7a on that side of the doorway, (c¢) the cadenza 33 is
located against the wall opposite the doorway 92, (d) the
table assembly 35 is housed in the cadenza 33 and is
movable between a storage position within the cadenza and
an operative position with a table of the table assembly
35 extending horizontally into a space between the chair
31 and the seat 37, and (e) the bed 29 is foldable between
a storage position in the end wall 7a (Figure 7) and a

horizontal sleeping position within the compartment space.

The chair 31 is multi-functional. Specifically,
the chair 31 is foldable between an upright position for a
person to sit in the chair and a folded down position in

which the chair 31 forms a support for the bed 29.

The chair 31 is specifically shaped to define a
bedside table 41 when the chair is in the support
position.

The seat 37 and the cadenza 33 also define
supports for the bed 29. The cadenza 33 is positioned so
that it can be moved vertically between a raised position
in which the cadenza 33 is at a convenient height to be
accessed by a person seated in the chair 31 and a lowered
position in which the cadenza 33 forms a bed support.

The above-described compartment 5 is a compact
and efficient use of space by virtue of the arrangement of
the furniture in the compartment 5 which provides a
passenger with a range of functional options for the use
of the compartment 5 without the compartment appearing to

be cramped.
By way of particular example, the construction of

the chair 31 to be a foldable chair that can be used as a

support for the bed 29 makes it possible to locate the
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substantial components of a luxury chair and a bed within
a relatively confined space without the compartment being
a cramped space. In effect, the foldable chair 31 allows
the compartment 5 to be converted from one functional

5 configuration to another, quite separate, functional

configuration within a relatively confined space.

The conversion that is made possible by the
foldable chair means that the entire compartment space is
10 available for each separate function, hence providing an

impression a relatively spacious compartment.
The cabin also includes the following features:
15 e Wardrobes.
e Breakfast tables.

¢ Storage spaces and a vanity unit in the cadenza 33.
20
¢ Baby bassinet.

e Shelving.
25 ¢ Control panel for lighting and entertainment system.
¢ Wall-mounted entertainment display screen.

With reference to Figure 9, the wardrobes 53 are
30 in the form of wardrobe frames that are slidably mounted
within the end walls 7a. As can be appreciated from the
figure, the wardrobe frames are arranged for sliding
movement from storage positions within the end walls 7a to
access positions extending into the aisles 51. The access
35 positions provide convenient access for passengers.
Moreover, the location of the wardrobes 53 within the end

walls 7a makes it possible for the wardrobes 53 to be of
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sufficiently large size to accommodate business suitg etc
in a free-hanging form.

Figures 17 to 19 illustrate an embodiment of a
service table 61 that is adapted to be positioned on the
bedside table 41 of the chair 31 when the chair is in the
folded down position. The service table 61 provides
convenient access for a passenger in the bed 292. The
service table 61 is generally U shaped and includes legs
63 extending from a platform 65.

The cadenza 33 includes a series of storage
compartments and an in-built vanity unit and other

features, as illustrated in Figures 15 and 16.

In addition, each compartment 5 includes
provision for a baby bassinet 65 and storage shelving 67
within the end walls 7a of the compartment. This feature

is illustrated in Figure 12.

Each compartment 5 also includes a series of
standard utilities, such as control umnits, as illustrated

in Figures 13 and 14.

In the embodiment of the cabin shown in Figures
20 to 39, the cabin comprises 3 rows 1lla, 11lb, 1llc of
compartments 5 arranged in a length-wise extending
direction of the aircraft.

The two outer rows lla, 1llc are positioned along
opposite sides of the aircraft with the aircraft side

walls 15 forming compartment walls.

The central row 11lb is positioned between and is
separated from the outer rows by length-wise extending

aisles.
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The positions of the compartments 5§ are staggered
so that the doorways 9 of the compartments 5 on opposite
sides of the aisles do not directly face each other. This
feature enhances the privacy of the compartments.

The doorway walls 7 are formed as louvered walls
so that the passenger occupants can selectively create an
open compartment which facilitates wvisual interaction with
other compartments in the cabin or a more private closed

compartment.

Each compartment 5 comprises a sliding door

assembly for closing the doorway 9.

The sliding door assembly comprises an upper rail
51 and a curtain 55 supported by the rail.

The rail 51 is mounted for sliding movement
between a retracted position in which the rail is located
in the doorway wall 7 on one side of the doorway 9 and an
operative, ie closed, position in which the rail 51

extends across and blocks the doorway 9.

The curtain 55 is arranged to fold in a
concertina fashion. Accordingly, the curtain 55 folds
against the doorway wall 7 when the rail 51 is slid into
the retracted position and the curtain 55 expands and
closes the doorway 9 when the rail 51 is in the operative

position.

The sliding door assembly alsc comprises a member
{not shown) on the opposite side of the doorway 9 that is

adapted to retain the rail in the operative position.
Each private passenger compartment 5 houses basic

functional furniture required by passengers, particularly

on long-haul flights.
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The furniture comprises a chair 21, a work desk
23, a table assembly 25, and a seat 27 located within the

compartment space.

As with the previous embodiment, the furniture is
designed and arranged to be interactive with each other so
that the furniture can be selectively arranged in a number
of different functiomnal configurations as may be reguired

10 by passengers, particularly on long-haul £lights.

More specifically, the furniture is designed and
arranged to be movable between a range of positions to re-

configure the compartment space.

15
As with the previous embodiment, the
configurations comprise relaxation, work, entertainment,
and sleep configurations.
20 More specifically, the private compartment

comprises the following combination of furniture: (a) a
chair 21 in one corner of the compartment, (b) a bench
seat 27 adjacent a wall opposite the chair when the chair
is in a take-off position and facing in a forward travel

25 direction of the aircraft, (c¢) a work desk 23 adjacent a
wall that is in a lengthwise-extending direction of the
aircraft, (d) a table assembly 25 movable between a
storage position against the same wall as the work desk 23
and an operative position with a table of the table

30 assembly 25 extending horizontally in a space between the
chair 21 and the seat 27, and (e) a bed 29 movable between
a raised storage position and a lowered operative position
on the work desk.

35 The chair 21 is arranged so that it can swivel

between a range of positions. For example, the chair 21
can be positioned in an aircraft take-off position so that
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a person in the chair faces a forward travel direction of

the aircraft, as shown in Figures 20, 24, and 25. In

addition, the chair 21 can be positioned so that the

person faces the work desk 25, as shown in Figure 22 (the
5 rearward compartment shown in the figure).

The chair 21 is an adjustable chair, with a chair
back, seat and foot-rest that can be placed in a range of
positions to meet passenger regquirements. The chair may

10 be of a conventional construction.

Figure 27 shows the table assembly 25 in an

operative position.

15 With reference particularly to Figure 27, the
table assembly 25 comprises a table 33 that has a central
panel and two side wings 35 that can be folded onto the

central panel.

20 The table assembly 25 also comprises a base
member 41 that, when mounted in a compartment, is
supported for sliding movement between the storage
position adjacent the compartment side wall and the
operative position between the chair 21 and the seat 27.

25 The base member 41 is in the form of a straight-sided
rectangular cabinet that defines a storage compartment.
The base member 41 is supported for sliding movement in a
compartment by a track assembly, identified in part by the
rail 43 mounted to and extending rearwardly from the base

30 member.

The table assembly 25 also comprises a support
arm 37 that interconnects the table 33 and the base member
41 and facilitates moving the table 33 from the storage

35 position to the operative position.

The support arm 37 is pivotally mounted at a
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lower end to a forward part of an upper section of the
base member 41.

The support arm 37 is also pivotally mounted at
an upper end to an underside of the table 33. The support
arm 37 is foldable between a storage position in which the
support arm 37 (and the table 33) lies flat on top of the
base member 41 and an operative position in which the
support arm 37 is angled forwardly (as shown in Figures 27
and 29).

The support arm 37 is coupled to the base member
41 so that it can not pivot forward beyond the operative

position shown in Figures 27 and 29.

The support arm 37 comprises a V-shaped channel
member 45 near the upper end thereof which acts as a
support element for the table 33 and supports an underside
of the table 33 when the table assembly is in the
operative position with the table 33 in the horizontal

position.

The above-described table assembly 25 can be‘
moved from the storage position to the operative position
by sliding the base member 41 outwardly from the storage
position, lifting the table 33 upwardly and inwardly into
the compartment space and thereby pivoting the support arm
37 upwardly and inwardly into the compartment space until

the table 33 is in the horizontal operative position.

As is indicated above, the compartment is multi-
functional and the basic furniture can be positioned in a
range of configurations. This feature is illustrated, by

way of example, in Figures 28 to 39.

Figure 28 illustrates one configuration of the

private passenger compartment 5. In this configuration
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the table assembly 25 is in the operative position in
which the table 33 of the table assembly 25 is in an
unfolded position in a space between the chair 21 and the
seat 27. In this configuration the compartment is multi-

5 functional and can be used for a range of purposes. For
example, the table assembly 25 can be used as a meals
table for supporting one or more meals delivered to the
compartment to be eaten by the single passenger occupant
of the compartment or the passenger and a “visiting”

10 passenger. Alternatively, the table assembly 25 can be
used as a work desk by the single passenger or the

passenger and a “visiting” passenger.

Figure 29 illustrates a first step to transform
15 the compartment from the configuration shown in Figure 28

to an alternative configuration.

In the first step shown in Figure 29 the wings 35
of the table 33 are folded inwardly onto the central panel
20 of the table 33.

With reference to Figures 30 and 31, in a second
step the table 33 is lifted upwardly and outwardly (in
relation to the interior of the compartment space) toward

25 the aircraft side wall 15 to pivot the table 33 and the
support arm 37 into the folded position shown in Figure 12
in which the table 33 and the support arm 37 overlie and
are supported by the base member 41.

30 Thereafter, the base member 41 of the table
assembly 25 is slid from the operative position shown in
Figure 31, in which the base member extends into the space
between the chair 23 and the seat 27, and the storage
position shown in Figure 32, in which the base member 41

35 is located against the aircraft side wall 15.

The final step in the transformation sequence
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involves sgliding a cover member 61 over the stored table
assembly 25 to provide a flat working surface.

In the configuration shown in Figure 33 the
5 compartment is multi-functional. By way of example, the
single passenger occupant may be seated in the chair 23 or
on the seat 27 and relax or work, as required. When
seated on the chair 23 the passenger may conveniently view
the visual display screen 45.

10
Figure 34 illustrates an intermediate position of
the bed 29 in a first step to transform the configuration
shown in Figure 33 to a “sleeping” configuration.
15 This step comprises lowering the bed 29 from the

raised position shown in Figure 14 to the lowered position

shown in Figure 35.

Figure 35 illustrates the bed 29 supported by the
20 work desk 23 in the lowered position of the bed.

Figure 36 illustrates the compartment in the
sleeping configuration with a person on the bed 29 and the
visual display screen 45 pivoted to a position in which

25 the person on the bed can view the screen while in a

reclining position.

Figure 37 illustrates a first step to transform
the compartment from the “sleeping” configuration shown in

30 Figure 17 to a “working” comnfiguration.
The first step involves swiveling the chair 23
from the forward position shown in Figure 36 to a working
position shown in Figure 37 in which a person seated in

35 the chair is facing towards the aircraft side wall 15.

Figure 38 illustrates a subseguent step of

Petitioner C&D Zodiac, Inc. — Exhibit 1002 - Page 40



WO 2005/080196 PCT/SG2005/000042

10

15

20

- 27 -

raising the bed 29 from the lowered position to the raised
position shown in the figure. This step enables access to
the work desgk 23.

The work desk 23 is wvertically adjustable so that
a person seated in the chair 23 can adjust the height as

required to suit personal preferences.

Figure 38 illustrates the work desk in one raised
position and Figure 39 illustrates the work desk in a

lowered position.

Many modifications may be made to the embodiments
of the cabin and the private passenger compartment
described above with departing from the spirit and scope

of the invention.

By way of example, whilst the embodiments of the
cabin comprise 3 rows lla, 11b, 1llc of private passenger
compartments separated by aisles 51, the invention is not
so limited and extends to any suitable arrangement of the
compartments 5.
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AN AIRCRAFT CABIN

CLAIMS:

1. An aircraft cabin that comprises a plurality of
“private” passenger compartments for passengers during an
aircraft flight, with each compartment comprising walls
that define a compartment space and being accessible via a
doorway in one of the walls, and with each compartment at

least comprising a chair for a passenger.

2. The cabin defined in claim 1 wherein the

compartment walls are at least 1.5 m high.

3. The cabin defined in claim 2 wherein the

compartment walls are at least 1.6 m high.

4. The cabin defined in any one of the preceding
claims comprises at least 3 rows of the compartments
extending in a length-wise extending direction of the
aircraft, with adjacent rows being separated by length-
wise extending aisles, and with: (a) two outer rows being
positioned along opposite sides of the aircraft with the
aircraft side walls forming compartment walls, and (b) at
least one internal row being positioned between the outer
rows and separated from at least one outer row by a said

length-wise extending aisle.

5. The cabin defined in claim 4 wherein the doorway
walls define the aislesgs and the compartments are
accessible from the aisles via the doorways.

6. The cabin defined in claim 4 or claim 5 wherein
the doorways divide the doorway walls into two sections,

with one section on each side of each doorway.

7. The cabin defined in claim 6 wherein the doorways
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are pbsitioned centrally in the doorway walls.

8. The cabin defined in any one of claims 4 to 7
wherein the aisles are curved along the length thereof.

9. The cabin defined in claim 8 wherein the curved
aisles are formed by forming the doorway walls as curved
walls and by positioning the compartments so that the
doorways of the compartments on opposite sides of the

10 aisles are not aligned.

10. The cabin defined in claim 9 wherein the
compartments are positioned so that the doorways of the
compartments on one side of the aisles face the doorway

15 walls on the other side of the aisles, and wvice versa.

11. The cabin defined in any one of claims 4 to 10

wherein the walls that form the two outer rows of the

compartments comprise (a) the aircraft side walls, (b)
20 walls that extend inwardly from the aircraft side walls,

and (c¢) the doorway walls.

12. The cabin defined in any one of claims 4 to 11
wherein the or each interior row of the compartments

25 comprises a plurality of pairs of length-wise extending
compartments, with the doorways of the compartments of
each pair providing access to the compartments from aisles

on opposite sides of the interior row.

30 13. The cabin defined in claim 12 wherein the
compartments of at least one pailr of compartments is
separated by a length-wise extending wall that is a
removable wall, whereby the pair of compartments may be
converted into a double compartment by removing the

35 removable wall.

14. The cabin defined in claim 13 wherein each
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compartment of the at least one of the pair of

compartments comprises single beds that can be moved from

storage positions to sleep positions that are in side-by-

side relationship when the compartment is converted into
5 the double compartment so as to form a double bed.

15. The cabin defined in any one of claims to 4 to 14
comprises a plurality of wardrobes in walls of the
compartments that separate adjacent compartments in the

10 rows of compartments.

16. The cabin defined in claim 15 wherein the
wardrobes include wardrobes that are mounted for sliding
movement between storage positions in the walls and

15 operative positions in which the wardrobes extend into the

aisles and are accessible from the aisles.

i7. The cabin defined in any one of the preceding
claims wherein each compartment includes doors for the
20 doorways so that the compartments can be completely

enclosed spaced when the doors are closed.

18. A private passenger compartment for a passenger
during an aircraft f£light that comprises walls that define

25 a compartment space, a doorway in one of the walls that
enables access to the compartment from an aisle, and a
chair and other basic furniture located in the compartment
space in an interactive way so that the furniture can be
selectively arranged in a number of different

30 configurations.

19. The compartment defined in claim 18 wherein the

compartment walls are at least 1.5 m high.

35 20. The compartment defined in claim 19 wherein the

compartment walls are at least 1.6 m high.
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21. The compartment defined in any one of claims 18
to 20 wherein the doorway divides the doorway wall into
two sections, with one section on each side of the

doorway.

22. The compartment defined in claim 21 wherein the

doorway is positioned centrally in the doorway wall.

23. The compartment defined in claim 21 or claim 22
10 wherein the sections of the doorway wall are curved, for
example by being convex as viewed from the aisle, so that
the compartment is wider in these sections of the
compartment than in the region of the doorway.

15 24. The compartment defined in claim 23 wherein the

doorway wall includes at least one window.

25. The compartment defined in claim 24 wherein the
doorway wall includes at least two windows, with at least

20 one window in each section of the doorway wall.

26. The compartment defined in claim 25 wherein the

windows include retractable blinds that can be closed.

25 27. The compartment defined in any one of claims 18

to 26 includes a door assembly for closing the doorway.

28. The compartment defined in claim 27 wherein the
door assembly comprises a door mounted for sliding

30 movement from a retracted position within the doorway wall
to a closed position in which the door extends across the

doorway and closes the compartment.

29. The compartment defined in claim 28 wherein the
35 door assembly comprises a pair of doors mounted for
sliding movement inwardly towards each other from

retracted positions within the sections of the doorway
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walls that are on opposite sides of the doorway.

30. The compartment defined in any one of claim 29
wherein the doors include transparent windows that are

5 positioned so that the view through the windows in the
doorway walls is not obscured by the doors when the doors

are in the retracted positions.

31. The compartment defined in claim 30 wherein the
10 doors include retractable blinds that can be closed when

the doors are in the closed positions.

32. The compartment defined in claim 27 wherein the
door assembly comprises an upper rail and a curtain
15 supported by the rail.

33. The compartment defined in claim 32 wherein the
rail is mounted for sliding movement between a retracted
position within the doorway wall and an operative, ie

20 closed, position in which the rail extends across the
doorway.

34, The compartment defined in claim 33 wherein the
curtain is adapted to fold in a concertina fashion so that
25 {a) the curtain folds against the doorway wall when the
rail is slid into the retracted position and (b) the
curtain expands and closes the doorway when the rail is in

the operative position.

30 35. The compartment defined in any one of claims 18
to 34 wherein the configurations of the compartment

comprise relaxation, work, and sleep configurations.

36. The compartment defined in any one of claims 18
35 to 35 wherein, in addition to the chair, the other basic
furniture of the compartment comprises any one or more of

a table assembly, a cadenza that houses the table assembly
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when the table assembly is in a folded position, a seat,
and a bed.

37. The compartment defined in claim 36 wherein the
bed is foldable from a storage position in omne of the
compartment walls to a sleep position within the
compartment.

38. The compartment defined in claim 37 wherein the
chair is foldable from an operative position in which a
person can sit upright in the chair to an inoperative
position in which the folded chair defines a support for
the bed when the bed is in the sleep posgition.

39. The compartment defined in claim 38 wherein the
chair defines a bedside table when the chair is in the

inoperative position.

40. The compartment defined in any one of claims 37
to 39 wherein the seat is adapted to define a support for

the bed when the bed is in the sleep position.

41. The compartment defined in any one of claims 37
to 40 wherein the cadenza is adapted to define a support
for the bed when the bed isg in the sleep position.

42. The compartment defined in claim 41 wherein the
cadenza is movable from a raised operative position in
which the cadenza can be accessed conveniently by a
passenger seated in the chair to a lowered bed support

position.

43, The compartment defined in any one of claims 36
to 42 wherein the table assembly is housed in the cadenza
so that it can be moved, for example by being swivelled,

from a stored position within the cadenza to an operative

position with a table of the table assembly extending
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horizontally into the compartment proximate the chair.

44 . The compartment defined in any one of claims 36
to 42 wherein an interactive combination of the furniture
in the compartment space comprises: (a) the chair to omne
side of the doorway, (b) the seat to the other side of the
doorway, (c) the cadenza against the wall opposite the
doorway, and (d) the table assembly housed in the cadenza
and movable between a stored position within the cadenza
and an operative position with a table of the table
assembly extending horizontally into a space between the
chair and the seat.

45. The compartment defined in any one of claims 18
to 35 wherein, in addition to the chair, the other basic

furniture of the compartment comprises any one or more of
a work desk, a table assembly, a seat, a bed and a wvigual

display system of an entertainment system.

46. The compartment defined in claim 45 wherein an
interactive combination of the basic furniture in the
compartment space comprises: (a) the chair in one corner
of the compartment space, (b) the work desk along at least
a part of one wall of the compartment and proximate the
chair, (c) the table assembly movable between a stored
position adjacent one wall of the compartment and an
operative position with a table of the table assembly

extending horizontally proximate the chair.

47, The compartment defined in claim 46 comprises the
bed movable between a raised storage position and a

lowered sleep position on the work desk.
48. The compartment defined in claim 46 or 47

comprisesg the seat adjacent at least a part of one wall of

the compartment.
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49. The compartment defined in any one of claims 46
to 48 wherein the work desk and the seat are positioned
adjacent different walls of the compartment.

5 50. The compartment defined in claim 45 wherein an
interactive combination of the basic furniture in the
compartment space comprises: (a) the chair in one corner
of the compartment space, (b) the seat adjacent one wall
of the compartment, (c¢) the table assembly movable between

10 a stored position adjacent one wall of the compartment and
an operative position with a table of the table assembly
extending horizontally proximate the chair.

51. The compartment defined in claim 45 wherein an

i5 interactive combination of the basic furniture in the
compartment space comprises: (a) the chair in one cormer
of the compartment space, (b) the bed movable between a
raised storage position and a lowered sleep position, (<)
the table assembly movable between a stored position

20 adjacent one wall of the compartment and an operative
position with a table of the table assembly extending

horizontally proximate the chair.

52. The compartment defined in claim 45 wherein an
25 interactive combination of the basic furniture in the
compartment space comprises: (a) the chair in one corner
of the compartment space, (b) the seat adjacent a an wall
opposite the chair when the chair is in a take-off
position, (c) the work desk adjacent a wall that is in a
30 lengthwise-extending direction of the aircraft, (d) the
table assembly movable between a stored position adjacent
the same wall as the work desk and an operative position
with a table of the table assembly extending horizontally
in a space between the chair and the seat, and (e) the bed
35 movable between a raised storage position and a lowered

sleep position on the work desk.
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53. The compartment defined in claim 52 wherein the
work desk and the table assembly are located adjacent the
wall that is opposite the wall that defines the doorway.

5 54. The compartment defined in claim 53 wherein the
work desk defines a support platform for the bed and
supports the bed when the bed is in the sleep positiomn.

55. The compartment defined in claims 54 wherein the

10 Dbed is stored in the raised position in the compartment
space and is moveable down to the lowered sleep position
on the platform and is supported by the platform in the
lowered position.

15 56. The compartment defined in any one of claims 52
to 55 wherein the work desk and the table assembly are
positioned in relation to the chair when the table
asgembly is in the operative position so that the chair
can be swiveled between positions facing the work desk and

20 the table assembly.

57. The compartment defined in any one of claims 52
to 56 wherein a work platform of the work desk is
vertically adjustable to accommodate different

25 requirements of different passengers.

58. The compartment defined in claim 57 wherein the

stored position of the table assembly is adjacent the work

desk.

30
59. The compartment defined in claim 57 wherein the
stored position of the table assembly is within the space
occupied by the work desk.

35 60. The compartment defined in any one of claims 52

to 59 wherein the table assembly comprises: (a) a base

member that can slide between the stored position adjacent
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the side wall and the operative position between the chair

and the seat, (b) a support arm pivotally mounted to the

base member and foldable between the storage position and

the operative position, and (¢) a table pivotally mounted
5 to the support arm.

61. The compartment defined in claim 60 wherein the
table assembly can be moved from the stored position to
the operative position by sliding or otherwise moving the

10 base member outwardly from the stored position, lifting
the table upwardly and inwardly into the compartment space
and thereby pivoting the support arm upwardly and inwardly
into the compartment space until the table is in the
horizontal operative position.

15
62. The compartment defined in claim 61 wherein the
support arm comprises a table support element that is
positioned to support an underside of the table when the
table assembly is the operative position with the table inmn

20 the horizontal position.

63. The compartment defined in claim 62 wherein the

table comprises side wings that can be folded between an

inward storage position and an outward operative position.
25

64. The compartment defined in claim 63 wherein the

base member defines a storage compartment.
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position (P2, P3) is located beside the seat of a second seating position, the second seating position being located generally forward
of the first seating position (P2, P3). Each seat is operable into a reclined state in which a leg-supporting component (30) of the
seat projects into the associated footwell (22). The first seating position (P2, P3) and the second seating position (P1) overlap in a

transverse direction.
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Seating for a passenger vehicle

Field of the Invention

This invention relates to seating for a passenger vehicle. It has particular, but not

exclusive, application to seating in a passenger carrying aircraft.
Background to the Invention

There are clear economic incentives that drive aircraft designers to provide as many
seats as possible in a passenger aircraft. Yet there is a conflicting demand to provide
those passengers willing to pay for premium services with a feeling of space and
privécy. In particular, business class and first class passengers on long air journeys may
be offered seats that recline and can be converted into a bed. Such seats are very
attractive to passengers because of the comfort that they offer. However, they are less
attractive from the point of view of the aircraft operator because they represent an

inefficient use of space within the aircraft.

Although embodiments of the invention will be described with respect to application to
aircraft, it is not limited to such applications. It may, for example, find application in
other forms of transport such as ships, hydrofoils, trains and coaches and so forth, as

well as in other circumstances not related to transport.

Summary of the Invention

Therefore, it would be desirable to provide a seating arrangement that can be used in
passenger aircraft and in other circumstances that can provide an increase in passenger-
carrying capacity without reducing (and maybe increasing) an occupant’s perception of

space.

From a first aspect, the invention provides a seating arrangement for a passenger-
carrying vehicle, the arrangement providing a plurality of seating positions, a seating
position comprising a seat and a footwell, the footwell of a first seating position being
located beside the seat of a second seating position, the second seating position being

Jocated generally forward of the first seating position, wherein each seat is operable into
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a reclined state in which a leg-supporting component of the seat projects into the
associated footwell, and wherein the first seating position and the second seating

position overlap in a transverse direction.

The positioning of the footwell adjacent to a seat in front allows the seats to be arranged
in rows having a pitch that is less than in a conventional arrangement. The overlap in
the transverse direction partially counters the increase in transverse spacing between
adjacent seats, the overall effect being to provide a passenger with more space per unit
of floor area occupied than is possible in a conventional arrangement. For a given floor
area, embodiments of the invention may allow up to 17% more seats to be provided

than can a conventional arrangement.

In preferred embodiments, the second seating position overlaps the or each adjacent

footwell in the transverse direction. This helps to further reduce the amount of space

required in the transverse direction.

The invention has particular application to embodiments in which the seat can be
reclined into a bed state to enable a user to sleep. Unlike in conventional “lie flat at an
angle” reclining seats, the footwell does not need to fit below a seat, so its height can be

sufficient to accommodate an occupier’s feet while the occupier is fully reclined.

In a typical installation, an arrangement embodying the invention may include one or
more groups in which seating positions are disposed in rows. For example, each row
may be transverse to the normal direction of travel of the vehicle in which they are
installed. Such groups may include rows having just one seating position. Alternatively
or additionally, a group may have alternate rows having two and three seating positions
respectively. In the latter case, most commonly found around the centre line of an
aircraft passenge;* compartment a further advantage of embodiments of the invention
becomes apparent. Most passengers can enter or leave their seat without disturbing any
other passenger. Only oécupiers within the central position of a three-seat row (or inner
positions of longer rows) need disturb any other passenger, and a maximum of one other

passenger need move for rows of three or four seating positions.

From a second aspect, this invention provides a seating component comprising a seat

and a footwell, the footwell being located to laterally beside the seat. Such a seating

Petitioner C&D Zodiac, Inc. — Exhibit 1002 - Page 91



10

15

25

WO 2005/014395 PCT/EP2004/008006

component can be used in the provision of an arrangement embodying the first aspect of

the invention and within a vehicle embodying the third aspect of the invention. -

From a third aspect, this invention provides a passenger-carrying vehicle comprising a
seating arrangement according to the first aspect of the invention. This aspect of the °
invention offers particular advantages where the passenger-carrying vehicle is an -

aircraft.

A seating component embodying the second aspect of the invention may include a shell.

The shell most typically includes a recess that constitutes the footwell.

The shell most preferably is formed as a plastic moulding. In this way, it may be
provided with additional functional formations. For example, it typically includes a
region to enclose a back of the seat and to enclose operating components of the seat.
The shell may also include a formation (amongst other possibilities) that serves as an
armrest, a tray, a table, a support for a display monitor and a holder for literature.
Where a tray and/or a table is provided by a formation of the shell, it may not be
necessary to provide an in-arm table. This allows the space provided to the passenger to

be maximised with respect to the overall width of the seating component.

A seating component embodying this aspect of the invention may provide one, two,
three or more seating positions. Embodiments that provide one seating position
typically have one seat and one footwell. Embodiments that provide two seating
positions may include three footwells, and these may be used in alternate rows with

seating components that provide three seating positions and two footwells.

The seat provided in embodiments of the invention is movable between an upright
position and a reclined position. In the reclined position, the seat may provide a
substantially flat sleeping platform. This is advantageously disposed horizontal or at a
shallow angle, such as a few degrees (e.g. 2°) from horizontal when in normal use.

Note that an aircraft normally flies with its nose slightly high such that the floor is a few
degrees (say, 3°) from horizontal. Therefore, to obtain a substantially level bed in
normal flight, the sleeping platform must slope downwardly with respect to the floor in

a forward direction.
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From another aspect, the invention provides a seating arrangement for a passenger-
carrying vehicle, the arrangement providing a plurality of sleeping compartments, a
sleeping compartment comprising a footwell and a sleeping surface projecting into the
footwell, the footwell of a first sleeping compartment being located beside the sleeping
surface of a second sleeping compartment, the second sleeping compartment being
located generally forward of the first sleeping compartment, wherein the first sleei)ing

compartment and the second sleeping compartment overlap in a transverse direction.

Other preferred features of the invention are recited in the dependent claims provided
herewith. The preferred features as described herein or as described by the dependent
claims filed herewith may be combined as appropriate, and may be combined with any
of the aspects of the invention as described herein above or by the indepencient claims

filed herewith, as would be apparent to those skilled in the art.

Further advantageous aspects of the invention will become apparent to those skilled in
the art upon review of the following description of a specific embodiment of the

invention and with reference to the accompanying drawings.
Brief Description of the Drawings

Embodiments of the invention will now be described in detail, by way of example, and

with reference to the accompanying drawings, in which:

Figure 1 is a seating plan showing a seating arrangement in Zone A of an Airbus A340-

600 aircraft;

Figure 2 is a seating plan showing a seating arrangement in Zones B and C of an Airbus

A380 aircraft;

Figure 3 is a transverse detailed view of seats in the embodiments of Figure 1 and

Figure 2 in an upright and a reclined position;

Figure 4 is a detailed plan view of seats in the embodiments of Figure 1 and Figure 2

showing them occupied when in the reclined position;
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Figure 5 and Figure 6 are cross-sectional views on, respectively, lines A-A and B-B of

Figure 3;

Figure 7 and Figure 8 are part cut-away, perspective views of seats in the embodiments

of Figure 1 and Figure 2 showing seats in both upright and reclined positions;

Figure 9 illustrates an arrangement of seating in the embodiment of Figure 1 or Figure 2

in the region of a cooking galley;

Figures 10, 11 and 12 illustrates an arrangement of seating in the embodiment of

Figure 1 or Figure 2 in the region of a lavatory enclosure;

Figure 13 is a plan view that serves to compare a conventional seating arrangement with

~ one embodying this invention; and

Figures 14 to 19 illustrate respective alternative seating plans comprising seating

arrangements embodying the invention.
Detailed Description of the Drawings

As shown in Figure 1, seating Zone A in an Airbus A340-600 (r. t. m.) aircraft is
provided with a total of fifty-nine seating positions. As shown in Figure 2, seating
Zones B and C of an Airbus A380 (r. t. m.) aircraft are provided respectively with
seventy-three and thirty-two seating positions. Much of the following description
applies to both of these embodiments, although it will be understood that the invention

is not limited to any specific aircraft or aircraft layout.

The seats are arranged in three groups, two outer groups 10, 12 and an inner group 14;
separated by two aisles 16, 18. Within each group, the seats are arranged in rows that
extend generally transversely of the principal longitudinal axis X of the aircraft, the
rows being generally parallel with one another. In a preferred embodiment, the rows
are spaced with a pitch of approximately 1016 mm (40 inches). Thus, the outer group
10 of fourteen seats in the embodiment of Figure 1 has an overall length of
approximately 13208 mm (520 inches). Within each outer group 10, 12, each row
includes one seating position. In the inner group 14, the rows include alternately two

seating positions and three seating positions.
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The immediately following description applies to a typical seating position within a

group. Seating positions at the front row and rear row of each group differ, and will be

described separately below.

Each seating position includes a forward-facing seat 20 and an associated footwell 22.
Within the row, each seat 20 is disposed, in a transverse direction (i.e. generally
perpendicular to the longitudinal axis X of the aircraft), adjacent to, or beside, a
footwell 22 associated with a seating position of the row immediately behind. Hence,
adjacent seating positions are displaced or staggered, but overlapping, with respect to
one another in the fore-and-aft direction. The fore-and-aft direction runs forwards and
rearwards generally along or parallel with the longitudinal axis of the aircraft. The
“forward” direction is the direction in which the seats 20, and therefore seated
passengers, face and is typically the same as the direction of travel of the aircraft during
flight (and generally parallel with the longitudinal axis of the aircraft), although it need
not necessarily be so. The seats 20 in successive rows are staggered, or displaced with
respect to one another, in a lateral or transverse direction (i.e. across the aircraft, or
other vehicle, substantially perpendicular to the forward direction) so that the footwell
22 adjacent a given seat 20 is associated with a seat 20 in the row behind and may be -
used by the occupier of a seat in the row behind. Moreover, as is described in more
detail hereinafter, a given seating position overlaps in the transverse direction with the
nearest seating position in front and or behind. The arrangement is such that at least the
respective armrests of the seating positions overlap in the transverse direction. As can
best be appreciated from Figures 4 and 13, when the seats 20 are reclined into a bed or
sleeping state, at least a respective shoulder and/or arm-receiving region of adjacent

seating positions (or sleeping compartments) overlap in the transverse direction.

As shown in Figure 3, each seat 20'can adopt a range of positions, from an upright
position, or state, to a fully reclined, or bed, position, or state, (both being shown in
Figure 3). The seat comprises a backrest or back 26 and a seat base or pan 28 (typically
comprising a seat squab) that form the back and base, respectively, of the seat when in
the upright position. The seat further includes a leg support component or pad 30. In
the upright position, the leg support pad 30 extends, out of use, downwardly (i.e.

generally towards the ground surface or floor 21 of the aircraft) from a front edge region
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7

of the squab 28. The back 26 is pivotable with respect to the squab 28 to allow the seat
20 to adopt the upright state and the bed state. Similarly, the leg support 30 is pivotable
with respect to the squab 28. Conveniently, a life jacket 34 can be carried on the leg

support pad 30 beneath the squab 28.

The back 26, squab 28 and leg support pad 30 are carried on a linkage 32. The linkage
32 serves to control movement of the components carried upon it at the seat moves
between its upright and reclined positions, the movement being driven by an electric, or
other, motor (not shown). Inthe embodiment of Figure 3, the back 26 of the seat 20
does not move (or mo§es only minimally) rearwards as the seat 20 moves from its
upright to its reclined position, i.e. the seat 20 moves generally forwardly from the
upright state to the reclined state, and generally rearwardly when moving from the
reclined state to the upright state. Movement to the reclined position is achieved by a
generally downward (i.e. generally towards the aircraft floor) and generally forward
pivoting movement of the back 26, a predominantly forward movement of the squab 28,
and a generally upward (i.e. away from the floor) pivoting movement of the leg support
pad 30. When reclined, the back 26, squab 28 and leg support pad 30 form an
approximately flat sleeping platform which, in the preferred embodiment, is of length
approximately 1880 mm (74 inches) and is angled at a few degrees (say, 2°) from the
horizontal while the aircraft is in normal level flight. (This is achieved by its being at
an angle of approximately 5° to the floor.) In such a position, the leg support pad 30
extends into the associated footwell 22. In general, it is desirable to provide a sleeping

platform that is as close to horizontal as possible.

The linkage 32 may for example comprise one or more linkage members or bars 33
pivotably coupled to the floor 21 and to the back 26, and one or more linkage members
or bars 35 pivotable coupled to the floor and to the squab 28. One or more of the
linkage bars 33, 35 may be driven by the motor.

As may best be seen from Figures 7 and 8, within the footwell 22 there is
advantageously a platform 40 having an upper surface that is generally parallel to the
floor of the aircraft at a height of, for example, approximately 183 mm (7.2 inches) and
width of, for example, apprommately 307 mm (12.1 inches). When the seat 20 is in the
reclined position, an edge of the leg support pad 30 that is furthest from the squab 28 is
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adjacent to and substantially level with the platform 40, such that the platform can serve
as an extension of the sleeping platform that is provided by the reclined seat. This can
be used to provide a sleeping platform that is longer than that which could be provided

by components of the seat alone.

Figure 4 shows three typical seating positions (shown with the respective seats in the
reclined state) of the seating arrangement described above occupied by passengers. The
torso and head of a person (identified as P1 in Fig. 4) occupying a seat in a first row is
adjacent to the legs of passengers (P2, P3) in an immediately rearward row. The width
of the footwell 22 is less than the width of the seat 20. The seat of the occupant P1 and
the seats of the occupants P2, P3 overlap in said transverse direction (i.e. the lateral
direction generally perpendicular with the forward direction). In particular, it will be
seen that the respective regions for receiving the shoulders and arms of the seat
occupants are overlapping in the transverse direction. In the preferred embodiment, the
respective seat backs 26 overlap in the transverse direction. In the preferred
embodiment, the footwells 22 are shaped to become generally narrower in said forward
direction (and preferably in a gradual manner). Hence, the respective seat stations 19
(i.e. the respective area in which each seat is located) become correspondingly wider in
said forward direction. This allows a more efficient use of space than is possible with
seating arranged conventionally in transverse rows. (A comparison of an embodiment

of the invention and a conventional arrangement is shown in Figure 13.)

When the respective seats 20 are in the reclined state, the respective seating positions
provide a respective sleeping compartment, each sleeping compartment including the
respective footwell 22 and a sleeping surface projecting into the footwell, the sleeping
surface being provided at least partly by the respective seat 20 when in the reclined
state. As may best be appreciated from Figure 4, adjacent sleeping compartments (e.g.
the respective compartments for passengers P2 and P1 or for passengers P1 and P3)
overlap in the transverse direction. In some embodiments, the sleeping surface may be
entirely provided by the respective reclined seat 20. In other embodiments, the sleeping
surfaces are provided mainly by the respective seats 20 although the sleeping

]
compartment may also comprise one or more regions for receiving the passenger’s
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shoulders and/or arms that may be separate from the seat 20 itself. In the preferred

embodiment, adjacent sleeping surfaces overlap in the transverse direction.

The preferred shapes and dimensions of the seating positions in this seating
arrangement are shown in detail in Figures 5 and 6, each of which shows a sectional
view taken in a generally transverse plane, i.e. a plane that is generally perpendicular to
the forward direction. In Figure 5, the back 26 of one seat (in the reclined position) is
shown alongside the leg support pad 30 (also in the reclined position) of an immediately
rearward seat 30. It will be seen that the seat station 19 for seat 20 overlaps with the
adjacent footwells 22 in the transverse direction. Moreover, it will be seen that a
portion or region of the seat station 19 protrudes or projects over part of the adjacent
footwell 22 with resi)ecf to the floor 21. Hence, part of the footwell 22 is located
beneath the seat station 19. It may therefore be said that the seat station 19, and in
particular the region of the seat station 19 that receives a passenger’s arms and/or
shoulders (especially in the reclined or sleeping position) overhangs part of the or each
adjacent footwells 22. The region of overlap caused by the overhanging portion of the
seat station 19 extends in both the transverse and longitudinal directions and so the seat
station 19 and footwell(s) 22 have a respective portion or region which share a common,

or overlapping, area extending in both the transverse and longitudinal direction.

The respective seats 20 of the seat positions may also overlap or overhang said
footwells 22 in the manner described above. Hence, the footwells 22 become generally
narrower in a direction generally upwardly, or away, from the floor 21. Preferably, the
narrowing of the footwells 22 in this direction is effected by the provision of an
inflected portion 23 in a respective dividing panel 27 between the seat station and
adjacent footwell(s) 22. As illustrated, the dividing panel 27 may extend generally
perpendicular to the floor on either side of the inflected portion 23. Advantageously,
the inflected portion 23 is provided below the level of the back 26 when in the reclined
state and above the level of the leg-support pad 30 when in the reclined state. The
arrangement described above also provides a particularly efficient use of space and
allows seats 20 to be located relatively close to one another in the traﬁsverse direction

while still providing sufficient space for passengers. In the preferred embodiment, the
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shoulders and/or arms of a passenger when fully reclined overlap, or overhang, with the

leg support component 30 of the seat 20 behind.

" In a preferred embodiment, the width of the space that is provided for each passenger in

the reclined seat at shoulder height is approximately 602 mm (23.7 inches). Within the
footwell, the width is approximately 307 mm (12.1 inches). The depth of the footwell is
approximately 360 mm (14.2 inches). Also illustrated in these drawings are possible

locations for the seat electric box (SEB) and the in-flight entertainment box (IFE).
Further details of the implementation of the invention will now be described.

Four distinct types of seating components are provided in each embodiment. Within the
inner group 14, alternate rows have two seats (and three footwells) and three seats (and
two footwells). An end part of each type of row is shown in Figures 7 and 8 generally
indicated at A and B, respectively. Within the outer groups 10, 12, each row has one
seat. Alternate rows have the seat to the left (looking forward) and to the right of the

footwell of the row behind. The construction of each of these assemblies is similar, and

will now be described.

In the preferred embodiment, each seating component or assembly comprises a shell 50
shaped to define the respective station 19 for one or more seats 20 and to define a
respective footwell 22 on one or both sides of the or each seat station 19. Each seating
row may be provided by a single shell 50. In the preferred embodiment, the shell 50 is
shaped so that the or each seat station 19 overlaps with the or each adjacent footwell 22
in the transverse direction. In the preferred embodiment, the shell 50 is shaped so that
the or each seat station 19 overhangs part of the or each adjacent footwell 22 in the
manner described above with reference to Figures 5 and 6 (in which case the sl}ell 50
provides the respective dividing panels 27). The shell 50 is preferably shaped so that
the seat stations 19 become wider, and the footwells 22‘become correspondingly
narrower, in the forward direction. Each shell 50 may comprise a moulded plastics shell
50. Preferably, the shell 50 has one or more formations that constitute several

functional components.
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First, the shell 50 has a respective upright concave (to the front) region 52 for each seat
- thus, each shell 50 may have one, two, three or more such regions. Each concave
region 52, which forms part of the respective seat station 19, may have an aperture 64
formed through it at an upper part. In this embodiment, two such apertures 64 are
provided on each concave region. Such an aperture 64 can be used as a hand-hold b};
passengers walking in the aisles or while gaining access to or exiting from the sea‘ﬁ, and
they can also contribute to the aesthetic design of the seating components. The upright
concave region 52 covers the rear of the seat back 26 when it is in its upright position,

and extends downwardly to enclose the linkage 32 and the motor.

When viewed from the front, the shell 50 has a forwardly-projecting abutment or
buttress portion 56 between adjacent seat stations 19, or adjacent single seat stations 19.
The buttress portion 56 provides a console and may, for example, have a generally
rectangular cross-section. The buttress portion 56 extends adjacent to the seat pan or
squab 28 of the seat 20 when it is in the upright position. An upper surface of the
buttress, which in the preferred embodiment is at a height approximately 729 mm

(28.7 inches) above the floor level, preferably has a longitudinally extending concave
formation 58 adjacent to each of the seats 20. Each concave formation 58 provides an
armrest for a person in the adjacent seat when it is upright. The armrests 58 overlap or

overhang the footwell 22 defined below.

At its forward extent, the buttress 56 comprises a stowage area which, in the preferred
embodiment, comprises a generally flat-topped region 57. This flat-topped region 57
carries or stows a tray or tray assembly 60 when not in use. The tray assembly 60 can
provide a relatively small tray surface when disposed in a folded position upon the
buttress 56 (as shown in Figure 8). Alternatively, a separate table may be provided for
this purpose, the tray 60 being stowed beneath the separate table. Preferably, the tray
assembly 60 comprises one or more (preferably two) tray portions or leaves 60 that can
be deployed or folded out generally across the adjacent seat 20 (see 62 in Figure 7).
This provides a larger tray surface, approximately 698 mum (27.5 inches) above floor
level for example, for serving a meal. The tray or tray assembly 60 may therefore be
stowed adjacent its associated seat and, moreover, when stowed, is disposed generally

parallel with the floor 21. This is in contrast to conventional trays of business class and
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first class seating which are stowed in the seat’s armrest and are disposed generally
perpendicularly to the floor. It is found that, in typical embodiments, by stowing the
tables or trays 60 in the manner described above, each seat station 19 may be
approximately 75 to 100 mm (3 to 4 inches) wider than would be possible using a
conventional tray stowage arrangement. The configuration of the tray assembly 60 aﬁd
its deployment mechanism may take a vériety of forms. In the preferred two-leaf
embodiment, the leaves a hinged to one another along a respective edge in a generally
book-like manner, one leaf being pivotably connected to the buttress 56 for rotation
about an axis that is generally perpendicular to the floor 21. Said one leaf is also

slidably connected to the buttress 56 in the fore-and aft direction.

As may best be seen from Figures 1 and 2, in the preferred embodiment, the buttress 56,

and therefore the associated footwell 22, projects beyond the foremost edge of the seat

' pan 28 (when upright) in the forward direction. In the preferred embodiment, the

buttress 56 projects beyond the seat pan 28 by approximately 150 to 200 mm (6 to 8
inches). This allows the pitch between rows to be relatively small while still providing
enough space to allow the seat, and occupying passenger, to recline fully in a
substantially horizontal position. By way of example, an egress space of approximately
216 mm (8.5 inches) is provided between the front of each buttress 56 and the rear of
the shell 50 in front. Since the shell 50, and in particular the rear of the shell 50 is fixed,
the egress between rows is constant and is not compromised when the seats of the
forward row are reclined. From another perspective, each seat 20 may move between
its upright and reclined state in a fixed spaced defined by the fixed shell 50 that defines
its associated seat station 19 and by the fixed shell 50 of the seat(s) in front.
Accordingly, movement of the sets between the upright and reclined states dose not
affect the passengers in the rows in front or behind. In an altcrngtive embodiment (not
illustrated), the ,‘rear of the shell may recline rearwardly to accommodate a seat whose

back reclines rearwardly.

‘When viewed from the rear, the buttress 56 presents a forwardly extending recess 54
that opens rearwardly. The recess 54 provides the footwell 22 for a seating position to
the rear. The height of the footwell 22 above the floor 21 is determined by the height of

the upper surface of the buttress 56 and is sufficiently high to receive the legs of a
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passenger on a seat in the fully reclined position. A generally flat support member 61
(Fig. 3) may extend transversely across an upper part of the recess 54 to form a storage
pocket, taking the place of the pocket that is normally provided on the back of a
conventional aircraft seat. The support member, which may be rigid or flexible, ‘
advantageously slopes downwards in a forward direction with respect to the floor at an
angle of a few degrees. This is to resist the tendency of articles to fall from the stérage

pocket while the aircraft is accelerating for takeoff or when climbing.

An upright shell or web portion 66 of the shell 50 extends between adjacent concave
portions 52. A corresponding upright portion 68 extends adjacent to the concave
portion 52 of the one-seat seating assemblies and outwardly from outer sides of the
concave regions 52 of the two-seat seating assemblies. Each such upright portion 66,
68 includes a generally flat portion 71 extending in a generally transverse direction and
positioned generally in front of a respective seat 20 in the row behind. It can therefore
be used to carry a display screen, or monitor 70 in a position that can be conveniently
viewed by an occupier of that seat. The upright portions 66, 68 project forwardly of the
concave regions 52 (and may be said to be convex to the forward direction) to define a
wall or screen 69 between adjacent seat stations 19. The screen 69 preferably extends
from the buttress 56 to a level substantially at or adjacent the, in use, upper edge of the
back rest 26 when in the upright state, and may extends only part way along the buttress
56 in the forward direction. The screen 69 improves the privacy of occupants in

adjacent seats.

Adjacent to each aisle 16, 18, the shell 50 has a forwardly extending arm portion or
panel 74 that is generally disposed in a plane generally parallel with the forward
direction and that extends beside the squab 28 of the seat 20 when in the upright
position. An upper surface of the arm portion 74 is fom;ed as a lip or shelf 75 that turns
in above, or overhangs, the seat squab 28 (when in the upright state) to serve as an
armrest. The armrest 75 is generally planar in form and is disposed in a plane generally
parallel with the seat pan 28 (when upright). Hence, the seat station 19 comprises a
space beneath the armrest 75. In consequence, the width of the squab 28 can be greater

than the distance between the arms. For example, the squab may be 570 mm
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(23.5 inches) wide, while the distance between the arms may be 554 mm (21.8 inches).

Moreover, there is no in-arm table to add to the width of the seat/seat station.

This provides the occupier of the seat with width where they benefit it most — in the
region of their hips when seated and shoulders and/or arms when sleeping — and
provides adequate, but reduced, width where it is less important — in the footwell when
the seat is reclined. As compared with a conventional arrangement, each passenger
occupies less floor space, yet the transverse distance between each passenger is greater
(for example, up from 150 mm to 254 mm (6 inches to 10 inches), giving the passenger
an increased perception of space). The shell 50 also provides the occupier with a

personal enclosed space, this further contributing to a feeling of comfort.

By \;\zay of example, the overall width of a single seat 20 and two adjacent footwells 22
in this embodiment is approximately 1458 mm (57.4 inches), and a double seat with a
single intermediate footwell is approximately 1532 mm (60.3 inches). A single seat 20
and footwell 22 component has an overall width of approximately 952 mm

(37.5 inches).

Special measures may be taken at the front and rear ends of each group of seats to

optimise the use of space.

Figure 9 shows an arrangement that can provide an efficient arrangement for a block or
group of seats that ends immediately to the rear of a transverse galley 80. This is not
required in the arrangements shown in Figures 1 or 2, but may be applicable to
installations embodying the invention in other aircraft. The galley 80 has a rear
bulkhead wall 82. The aim of the arrangement provided in embodiments of the
invention is to minimise the clear distance that must be left between the bulkhead §2

and the first row of seats adjacent thereto.

In order to provide a footwell for each of the seats in the front row, a respective recess
84 is formed in the bulkhead 82 in front of each seat. The recess 84 may be of
dimensions similar to the footwell recesses described above. Within the galley 80, there
is a projecting abutment corresponding to each recess 84. A display monitor 70 can be

mounted on the bulkhead above the recess 84.
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To minimise the intrusion into the galley space, regions between adjacent recesses 84
can be used to store galley trolleys, and the space above the abutments can be used as a

genera purpose storage space, including, for example, stowage cupboards.

Likewise, when a front row approaches a lavatory enclosure, as labelled ‘A’ in Figurés
1 and 2, or a store cupboard, particular measures can be taken to optimise the use of
space. Figures 10 to 12 are views from various vantage points of one such arrangement
with respect to a lavatory enclosure 86 at the front of the outer group 14. Once again,
the objective is to minimise the 1ongimd{na1 distance between a rear bulkhead 88 of the

enclosure and the front seat of an adjacent block of seats.

As with the galley, a recess 90 is formed in the bulkhead 88 to provide a footwell. The
corresponding abutment within the lavatory enclosure 86 has a top surface 87 that can
provide a table-top surface for a person within the enclosure. Alternatively, the space

above the abutment may be enclosed for use as stowage space or housing for

‘equipment.

At the rear of a group, the seat can be mounted close to a bulkhead since, in the
preferred embodiment, no extra space is needed to allow the seat to recline. If there is
sufficient space to gain access to it, the unused rear footwell may provide additional

storage space.

Figures 14 to 18 show, by way of example, respective alternative seating layouts (only
part of the respective cabins are shown), the layouts being comprised of seating
assemblies or components described herein before. Figure 14 shows a 3 aisle seating
layout wherein, in each row, there is only one seat 20 and adjacent footwell 22 (or
buttress 56) between each aisle. The layout of Figure 14 is suitable for, for example,
Airbus A380 and A340 (r.t.m) aircraft or for Boeing B777 and AB7'47 (r.t.m) aircraft. In
the following examples, it will be seen that the seats 20 in alternate rows are staggered
in a transverse direction with respect to one another, while seats 20 in every other row
are substantially in register with one another in the transverse direction (i.e. lie on a

common longitudinal axis).

Figure 15 shows a 2 aisle seating layout that is generally similar to the layout of Figure

1, except that the central group 114 of seats 20 comprises, in alternate rows, a respective
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seaﬁng component comprising one séat 20 with an adjacent footwell 22 (or buttress 56)
on either side, and then two seats 20 with a common adjacent footwell 22 (or buttress
56) in between the seats 20, the seats 20 in successive rows being staggered in the
transverse direction in the manner illustrated above. The layout of Figure 15 is suitable

for use in, for example, Boeing B767 (r.t.m) aircraft. -

Figure 16 shows a single aisle layout comprising two seating groups 110, 112, one on
either side of the aisle 116. Each row ofueach group 110, 112 comprises two seats 20
each having a respective adjacent footwell 22 (or buttress 56), the seats 20 in successive
rows being staggered in the transverse direction. The layout of Figure 16 is suitable for

use in, for example, Boeing B767-200 (r.t.m) and Airbus A340 (r.t.m) aircraft.

Figu‘re 17 shows a single aisle layout comprising two seating groups 210, 212, one on
either side of the aisle 216. Alternate rows of each group 210, 212, comprise one seat
20 with an adjacent footwell 22 (or buttress 56) on either side, and then two seats 20
with a common adjacent footwell 22 (or buttress 56) in between the seats 20, the seats
20 in successive rows being staggered in the transverse direction. The layout of Figure
17 is suitable for use in, for example, Boeing B737 (r.t.m) and Airbus A319 (r.t.m)

aircraft.

Figure 18 shows a 2 aisle layout in which each row of each seating group comprises 3
seats 20, or seating positions, each seat having a respective adjacent footwell
22/buttress, the seats 20 in successive rows being staggered in the transverse direction.
Such a layout would be suitable for, for example, a Boeing B777 or B747 (r.t.m)

aircraft.

Figure 19 shows a 2 aisle layout in which each row of each seating group comprises 2
seats 20 (or seating position), each seat 20 having a respective adjacent footwell
22/buttress, the seats 20 in successive rows being staggered in the transverse direction

as shown.

It will be noted that in the layouts of Figures 14, 15 and 19, each passenger has direct

access to an aisle.
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Conventionally, 3 seats (usually economy class seats) are sacrificed to install 1
conventional “lie flat at an angle” bed/seét, while 4 seats (usually economy class seats)
are sacrificed to install 1 conventional “horizontal” bed. With the present invention,
typically about 2.8 seats are sacrificed to install 1 seat 20 with its associated
components. In the embodiment of Figure 16, only 2 seats are sacrificed to install 1
seat 20 with associated components. This is particularly attractive to airline operators
who typically demand a “horizontal bed” ticket price that is about ten times that of an
economy seat. Moreover, the efficient use of space exhibited by the present invention
allows the pitch between rows to be reduced in comparison with conventional layouts to
the extent that an additional row of seats can be installed in a given cabin area. A
typical conventional seat pitch between rows is around 1500 mm (60 inches) whereas,
with the preferred embodiments of the invention, the seat pitch between rows may be

between approximately 1000 mm to 1150 mm (40 to 46 inches).

It will be understood that various advantageous aspects of the embodiments described
herein may be used independently of other aspects of the embodiments. For example,
the overhang of the seating position, or seat station, and adjacent footwell; the
overlapping of seating stations of successive rows in the transverse direction; the
overhanging armrests 75; the tray 60 location and configuration; and the shape and
configuration of the shell 50, may each be employed independently of each other and of
other aspects of the invention as will be apparent to a skilled person and are not limited

1o use in connection with seats that recline into a bed state.

The invention is not limited to the embodiments described herein which may be

modified or varied without departing from the scope of the invention.
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CLAIMS:

1. A seating arrangement for a passenger-carrying vehicle, the arrangement providing a
plurality of seating positions, a seating position comprising a seat and a footwell, the
footwell of a first seating position being located beside the seat of a second seatin'g
position, the second seating position being located generally forward of the first seating
position, wherein each seat is operable ir}to a reclined state in which a leg-supporting
component of the seat projects into the associated footwell, and wherein the first seating

position and the second seating position overlap in a transverse direction.

2. A seating arrangement as claimed in Claim 1, wherein each seat is associated with
one or more armrests, and wherein at least a respective armrest of the first seating

position and of the second seating position overlap in the transverse direction.

3. A seating arrangement as claimed in Claim 1 or 2, wherein the respective seats of the
first seating position and of the second seating position overlap in the transverse

direction.

4. A seating position as claimed in Claim 3, wherein each seat includes a back and a
base and wherein, when the seats are in the reclined state, the respective backs of the
first seating position and of the second seating position overlap in the transverse

direction.

5. A seating arrangement as claimed in any preceding claim, wherein each seating
position comprises a respective region for receiving a passenger’s arms when lying on
the seat in its reclined state, and wherein a respective arm-receiving region of the first

seating position and of the second seating position overlap in the transverse direction.

6. A seating arrangement as claimed in any preceding claim, wherein said footwells are

shaped to become narrower in said forward direction.
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7. A seating arrangement as claimed in Claim 6 when dependent on Claim 5, wherein

at least some of said arm-receiving regions become wider in said forward direction.

8. A seating arrangement as claimed in any preceding claim, further comprising a shell
shaped to define a respective station for one or more of said seats and to define a ‘
respective footwell on one or both sides of the or each seat station, wherein the station
for the seat of the first seating position and the station for the seat of the second seating

position overlap in the transverse direction.

9. A seating arrangement as claimed in Claim 8, wherein the shell is shaped so that the
or each seat station becomes wider, and the or each footwell becomes correspondingly

narrower, in said forward direction.

10. A seating arrangement as claimed in any preceding claim, wherein the second
seating position overlaps with the footwell of the first seating position in said transverse

direction.

11. A seating arrangement as claimed in Claim 10, wherein the second seating position

overhangs part of the footwell of the first seating position.

12. A seating arrangement as claimed in Claim 10 or 11 when dependent on Claim 3,
wherein the seat of the second seating position overhangs part of the footwell of the first

seating position.

13. A seating arrangement as claimed in any one of Claims 10 to 12 when dependent
on Claim 4, wherein the back of the seat, when reclined, of the second seating position

overhangs part of the footwell of the first seating position.

14. A seating arrangement as claimed in any one of Claims 10 to 13 when dependent
on Claim 3, wherein an arm-receiving region of the second ‘'seating position overhangs

part of the footwell of the first seating position.
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15. A seating arrangement as claimed in any one of Claims 10 to 14 when dependent
on Claim 8 or 9, wherein the seat station for the seat of the second seating position

overlaps or overhangs part of the footwell of the first seating position.

16. A seating arrangement as claimed in any one of claims 10 to 15, wherein the
footwell of the first seating position becomes narrower in a direction generally away

from a ground surface on which the seating arrangement rests during use.

17. A seating arrangement as claimed in Claim 16, wherein the footwell of the first
seating position narrows at an inflected portion, the inflected portion being located
between the leg support component of the seat, when reclined, of the first seating
posiﬁon and the back of the seat, when reclined, of the seat of the second seating

position.

18. A seating portion as claimed in Claim 15 or 16, when dependent on Claim 8 or 9,
wherein the shell is shaped so that the or each seat station becomes wider, and the or
each adjacent footwell becomes correspondingly narrower, in said direction generally

away from the ground surface.

19. A seating arrangement as claimed in any preceding claim, wherein each seat
comprises a back, a seat base and the leg-supporting component and, when moving
from an upright state to the reclined state, the back, seat base and leg-supporting

component each move in a generally forward direction.

20. A seating arrangement as claimed in any preceding claim, wherein at least one of
said seating positions includes an armrest comprising a shelf overhanging the respective

seating position in the transverse direction.

21. A seating arrangement as claimed in Claim 20, wherein said shelf overhangs the

respective seat.
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22. A seating arrangement as claimed in Claim 20 or 21, when dependent on any one of

Claims 8 or 9, wherein said armrests are fixed with respect to the shell.

23. A seating arrangement as claimed in Claim 20 or 21, wherein, when the seat is in
the reclined state, the or each respective armrest overhangs the back of the respective

seat.

24, A seating arrangement as claimed in-any preceding claim, wherein, in the reclined .
state, each seat provides a respective sleeping surface that is substantially horizontal

with the ground surface on which the seating arrangement rests during use.

25. A seating arrangement as claimed in Claim 8 or 9, wherein the shell is shaped to

define a respective station for two or more seats in a row.

26. A seating arrangement as claimed in any preceding claim when dependent on Claim
8 or 9, wherein the shell comprises a portion for accommodating the back of a seat, said

portion being fixed in a fore-and-aft direction.

27. A seating arrangement as claimed in any preceding claim when dependent on Claim
8 or 9, wherein the shell comprises a portion for accommodating a back rest of a seat,

said portion being movable in a fore-and-aft direction.

28. A seating arrangement as claimed in any preceding claim, wherein each footwell is

partially enclosed to define a console adjacent one or both respective seats.

29. A seating arrangement as claimed in Claim 28, wherein each console is shaped to
define a respective armrest adjacent the or each adjacent seat, the or each armrest

overlapping with the footwell beneath the console.

30. A seating arrangement as claimed in Claim 28 or 29, wherein a table comprising

one or more table leaves is associated with each console, the table being deployable
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from a stowed state in or on the console in which it is disposed generally parallel with

the ground surface on which the seating arrangement rests during use.

31. A seating arrangement as claimed in any preceding claim when dependent on Claim
8 or 9, wherein the shell includes a respective buttress portion extending between
adjacent seats, or adjacent a single seat, the buttress portion being shaped to define a

respective footwell.

32. A seating arrangement as claimed in Claim 31 when dependent on any one of

claims 28 to 30, wherein the buttress portion provides said console.

33. A seating arrangement as claimed in Claim 32 when dependent on Claim 30,

wherein the buttress portion includes a stowage area for said table.

34. A seating arrangement as claimed in any preceding claim when dependent on Claim
8, wherein the shell is shaped to define a respective generally upright web portion

extending between adjacent seat stations, or adjacent a single seat station.

35. A seating arrangement as claimed in Claim 34, wherein said upright web portion
includes a surface area disposed in a plane generally perpendicular to the forward

direction, and wherein a monitor is carried by said surface area.

36. A seating arrangement as claimed in Claim 34 or 35, wherein said upright web

portion is shaped to provide a screen between passengers seated in adjacent seats.

37. A seating arrangement as claimed in any preceding claim, wherein the footwell of
the first seating position extends beyond the base of the seat, when upright, of the

second seating position in the forward direction.

38. A seating arrangement as claimed in any preceding claim, wherein a plurality of

said seating positions are arranged in rows and ranks, the rows being generally
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perpendicular to the ranks and being partitioned by one or more aisles, the aisles being

generally parallel with the ranks.

39. A seating arrangement as claimed in Claim 38, comprising two aisles, each row
comprising a respective single seating position on the outer side of each aisle, alternate
rows comprising two seating positions and then three seating positions between the

aisles.

40. A seating arrangement as claimed in Claim 38, comprising two aisles, each row
comprising a respective single seating position on the outer side of each aisle, alternate

rows comprising two seating positions and then one seating position between the aisles.

41. A seating arrangement as claimed in Claim 38, comprising two aisles, each row
comprising a respective single seating position on the outer side of each aisle, each row

comprising two seating positions between the aisles.

42. A seating arrangement as claimed in Claim 38, comprising two aisles, each row
comprising a respective single seating position on the outer side of each aisle, each row

comprising three seating positions between the aisles.

43. A seating arrangement as claimed in Claim 38, comprising one aisle, each row

comprising a respective two seating positions on either side of the aisle.

44, A seating arrangement as claimed in Claim 38, comprising one aisle, alternate rows
comprising one seating position and then two seating positions on either side of the

aisle.

45. A seating arrangement as claimed in Claim 38, comprising three aisles, each row

comprising a respective single seating position on both sides of each aisle.

46. A seating arrangement as claimed in any preceding claim, wherein a platform is

provided within each footwell, and wherein, when the associated seat is in the reclined
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state, the leg-supporting component of the seat closely approaches the platform within
the footwell.

47. A seating arrangement as claimed in any preceding claim, wherein each seating
position provides a respective sleeping compartment when the respective seat is in the
reclined state, each sleeping compartment comprising the respective footwell and a
sleeping surface projecting into the footwell, the sleeping surface comprising the
respective seat when in the reclined state, and wherein the sleeping compartment of the
first seating position and the sleeping compartment of the second seating position

overlap in a transverse direction.

48. A seating arrangement as claimed in Claim 47, wherein the sleeping compartment
of the second seating position overlaps with the footwell of the sleeping compartment of

the first sleeping compartment in the transverse direction.

49. A seating component for a passenger-carrying vehicle, the component comprising
one or more seats or seat stations and a respective footwell beside one or both sides of
the seat, and being further adapted to construct a seating arrangement as claimed in any

one of Claims 1 to 48.

50. A seating component as claimed in Claim 49 wherein the seat or seat station

overlaps with the or each adjacent footwell.

50. An aircraft comprising a seating arrangement as claimed in any one of claims 1 to
48.

51. A seating arrangement for a passenger-carrying vehicle, the arrangement providing
a plurality of sleeping compartments, a sleeping compartment comprising a footwell
and a sleeping surface projecting into the footwell, the footwell of a first sleeping
compartment being located beside the sleeping surface of a second sleeping

compartment, the second sleeping compartment being located generally forward of the
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first sleeping compartment, wherein the first sleeping compartment and the second

sleeping compartment overlap in a transverse direction.
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Fig. 1
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Client ID/Matter No. BEALCI-91286

AIRCRAFT INTERIOR LAVATORY

CROSS-REFERENCES TO RELATED APPLICATIONS

[0001] This continuation application is based upon USSN 13/089,063, filed on April
18, 2011, which claims priority from Provisional Application No. 61/326,198, filed April
20, 2010, and Provisional Application No. 61/346,835, filed May 20, 2010, which are

incorporated by reference in their entirety herein.

BACKGROUND OF THE INVENTION

[0002] The present invention relates generally to aircraft enclosures, and more
particularly relates to an aircraft cabin enclosure, such as a lavatory, an aircraft closet, or
an aircraft galley, for example, including an aircraft cabin structure having an aft portion
with a substantially vertically extending exterior aft surface that is substantially not flat in

a vertical plane.

[0003] Aircraft lavatories, closets and other full height enclosures commonly have
forward walls that are flat in a vertical plane. Structures such as passenger seats installed
forward of such aircraft lavatories, closets and similar full height enclosures often have
shapes that are contoured in the vertical plane. The juxtaposition of these flat walled
enclosures and contoured structures renders significant volumes unusable to both the
function of the flat walled lavatory or enclosure and the function of the contoured seat or
other structure. Additionally, due to the lack of a provision for structural load sharing,
conventional aircraft lavatories require a gap between the lavatory enclosures and

adjacent structures, resulting in a further inefficiency in the use of space.

[0004] Aircraft bulkheads, typically separating passenger cabin areas or classes of
passenger service, are in common use, and typically have a contour permitting passengers
seated behind the bulkhead to extend their feet modestly under the premium seats
immediately forward of the bulkhead. These provide a comfort advantage to passengers
seated behind the bulkhead, but provide no increased efficiency in the use of space, in
that they do not enable the seats fore and aft of the bulkhead to be placed more closely

together. Short, floor-mounted stowage boxes, typically no taller than the bottom cushion

688525.1
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of a passenger seat, are often positioned between the flat wall of current lavatories or
other enclosures and passenger seats. These provide no improvement to the utility or
spatial efficiency of the lavatory or other enclosure. While they do provide some useful
stowage for miscellaneous items, they do not provide sufficient additional stowage to

provide more space for passenger seating.

[0005] It would be desirable to provide an aircraft lavatory or other enclosure that can
reduce or eliminate the gaps and volumes of space previously required between lavatory
enclosures and adjacent structures to allow an adjacent structure such as passenger
seating installed forward of the lavatory or other enclosure to be installed further aft,
providing more space forward of the lavatory or enclosure for passenger seating or other
features than has been possible in the prior art. Alternatively, the present invention can
provide a more spacious lavatory or other enclosure with no need to move adjacent seats

or other structures forward.

[0006] It would also be desirable to provide an aircraft lavatory or other enclosure with
a wall to bear loads from an adjacent passenger seating or other structure, permitting
elimination of a required gap between the lavatory or other enclosure and the adjacent
passenger seating or other structure, making more space available for other uses. In
addition, enabling a lavatory or other enclosure to bear loads from an adjacent structure
can reduce the combined weight of the lavatory or other enclosure and the adjacent

structure.

[0007] It also would be desirable to provide an aircraft lavatory or other enclosure that
can reduce or eliminate the gaps and volumes of space previously required between
lavatory enclosures and adjacent structures, to allow the installation of an increased
number of passenger seats, to increase the value of the aircraft. The present invention

meets these and other needs.

SUMMARY OF THE INVENTION

[0008] Briefly, and in general terms, the present invention provides for an enclosure,
such as a lavatory, an aircraft closet, or an aircraft galley, for example, for a cabin of an

aircraft including a structure having an aft portion with a substantially vertically
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extending exterior aft surface that is substantially not flat in a vertical plane. The
enclosure structure permits a combination of the enclosure with the structure in a manner
that permits significant saving of space in the aircraft, which in turn permits more seats to

be installed, or more space to be offered per seat, increasing the value of the aircraft.

[0009] Accordingly, in one presently preferred aspect, the present invention provides
for an enclosure unit for a cabin of an aircraft including an aircraft cabin structure having
an aft portion with an exterior aft surface that is substantially not flat in a vertical plane.
The enclosure unit can be a lavatory, an aircraft closet, or an aircraft galley, for example.
In one presently preferred aspect, the enclosure unit includes one or more walls that are
taller than an adjacent aircraft cabin structure, the one or more walls defining an interior
enclosure space and having a forward wall portion. The forward wall portion is
configured to be disposed immediately aft of and adjacent to or abutting the exterior aft
surface of the aircraft cabin structure, and the forward wall portion is shaped to
substantially conform to the shape of the exterior aft surface of the aircraft cabin

structure.

[0010] In another presently preferred aspect, the enclosure unit includes an enclosure
stall unit, and the aircraft cabin structure is a passenger seat installed immediately
forward of the enclosure stall unit. In another presently preferred aspect, the forward
wall portion of the enclosure unit is configured to accept loads from the aircraft passenger
seat. In another presently preferred aspect, the forward wall portion includes a forward
projection configured to project over an aft portion of the adjacent passenger seat

immediately forward of the enclosure stall unit.

[0011] In another presently preferred aspect, the enclosure is a lavatory, including a
lavatory stall unit with one or more walls having a forward wall portion. The one or
more walls define an interior lavatory space, and the forward wall portion is configured
to be disposed immediately aft of and adjacent to or abutting an aircraft cabin structure
having an exterior aft surface having a shape that is substantially not flat in a vertical
plane. In a presently preferred aspect, the forward wall portion is shaped to substantially

conform to the shape of the exterior aft surface of the aircraft cabin structure.
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[0012] In another presently preferred aspect, the aircraft cabin structure is a passenger
seat installed immediately forward of the lavatory stall unit, and the forward wall portion
of the lavatory stall unit is configured to accept loads from the passenger seat. In another
presently preferred aspect, the forward wall portion includes a forward projection
configured to project over an aft portion of the adjacent passenger seat immediately
forward of the lavatory stall unit. In another presently preferred aspect, the forward wall
portion defines a secondary space in the interior lavatory space in an area forward of an
aft-most portion of the forward wall portion. The secondary space can provide an
amenity stowage space inside the lavatory stall unit in the area forward of an aft-most
portion of the forward wall portion, and can include design elements providing visual
space inside the lavatory in the area forward of an aft-most portion of the forward wall

portion.

[0013] In another presently preferred aspect, the present invention provides for an
assembly of an aircraft enclosure unit and an aircraft cabin structure for an aircraft cabin,
the assembly in combination including an aircraft cabin structure having an exterior aft
surface having a shape that is substantially not flat in a vertical plane, and an aircraft
enclosure unit including at least one wall having a forward wall portion. The one or more
walls define an interior enclosure space, the forward wall portion is disposed immediately
aft of and adjacent to the aircraft cabin structure, and the forward wall portion is shaped
to substantially conform to the shape of the exterior aft surface of the aircraft cabin
structure. In another presently preferred aspect, the aircraft cabin structure is a passenger
seat installed immediately forward of the aircraft enclosure unit. In another presently
preferred aspect, the forward wall portion is configured to accept loads from the aircraft
passenger seat. In another presently preferred aspect, the forward wall portion includes a
forward projection configured to project over an aft portion of the adjacent passenger seat

immediately forward of the aircraft enclosure unit.

[0014] In another presently preferred aspect, the aircraft enclosure unit is a lavatory
stall, and the one or more walls define an interior lavatory space. In another presently
preferred aspect, the forward wall portion defines a secondary space in the interior

lavatory space in an area forward of an aft-most portion of the forward wall portion.
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[0015] In another presently preferred aspect, the present invention provides for an
assembly of an aircraft lavatory unit and an aircraft cabin structure for an aircraft cabin,
in which the assembly in combination includes an aircraft cabin structure having an
exterior aft surface having a shape that is substantially not flat in a vertical plane, and an
aircraft lavatory stall unit including one or more walls having a forward wall portion. In
another presently preferred aspect, the one or more walls define an interior lavatory
space, the forward wall portion is disposed immediately aft of and adjacent to the aircraft
cabin structure, and the forward wall portion is shaped to substantially conform to the
shape of the exterior aft surface of the aircraft cabin structure. In another presently
preferred aspect, the aircraft cabin structure is a passenger seat installed immediately
forward of the aircraft lavatory stall unit, and wherein the forward wall portion of the
aircraft lavatory stall unit is configured to accept loads from the passenger seat. In
another presently preferred aspect, the forward wall portion includes a forward projection
configured to project over an aft portion of the adjacent passenger seat immediately
forward of the aircraft lavatory stall unit. In another presently preferred aspect, the
forward wall portion defines a secondary space in the interior lavatory space in an area

forward of an aft-most portion of the forward wall portion.

[0016] These and other aspects and advantages of the invention will become apparent
from the following detailed description and the accompanying drawings, which illustrate

by way of example the features of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Figure 1 is a schematic diagram of a prior art installation of a lavatory

immediately aft of and adjacent to an aircraft passenger seat.

[0018] Fig. 2 is a schematic diagram of an installation of a lavatory according to the
present invention immediately aft of and adjacent to or abutting an aircraft cabin

passenger seat.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0019] Referring to the drawings, which are provided by way of example, and not by
way of limitation, the present invention provides for an enclosure 10, such as a lavatory
for a cabin 12 of an aircraft (not shown), although the enclosure may also be an aircraft
closet, or an aircraft galley, or similar enclosed or structurally defined spaces, for
example. As is illustrated in Fig. 2, the cabin includes a structure 14, and the enclosure
may be taller than the cabin structure. The cabin structure can be a passenger seat 16, for
example, installed immediately forward of the enclosure and having an aft portion 18
with and exterior aft surface 20 that is substantially not flat in a vertical plane 22. The
lavatory includes a lavatory stall unit 24 having one or more walls 26 having a forward
wall portion 28. The one or more walls define an interior lavatory space 30, and the
forward wall portion is configured to be disposed immediately aft of and adjacent to or
abutting the exterior aft surface of the aircraft cabin structure. The forward wall portion
has a shape that is substantially not flat in the vertical plane, and preferably is shaped to
include a recess 34 such that the forward wall portion substantially conforms to the shape
of the exterior aft surface of the aircraft cabin structure. In a presently preferred aspect,
the forward wall portion of the lavatory stall unit is configured to accept loads from the

passenger seat.

[0020] In another presently preferred aspect, the forward wall portion defines a
secondary space 36 in the interior lavatory space in an area 38 forward of an aft-most
portion 40 of the forward wall portion, and the forward wall portion includes a forward
projection 42 configured to project over the aft portion of the adjacent passenger seat
back 44 immediately forward of the lavatory stall unit. The secondary space can include
an amenity stowage space 46 inside the lavatory stall unit in the area forward of the aft-
most portion of the forward wall portion, and the secondary space can include design
elements providing visual space, such as a visual perception of space, inside the lavatory

in the area forward of an aft-most portion of the forward wall portion.

[0021] It will be apparent from the foregoing that while particular forms of the

invention have been illustrated and described, various modifications can be made without
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departing from the spirit and scope of the invention. Accordingly, it is not intended that

the invention be limited, except as by the appended claims.
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We Claim:

1. An aircraft enclosure for a cabin of an aircraft, comprising:

an enclosure unit including at least one wall defining an interior enclosure space,
said at least one wall including a wall portion configured to be disposed immediately
adjacent to a passenger seat back including an exterior surface having a shape that is
substantially not flat in a vertical plane; and

wherein said wall portion is shaped to substantially conform to the shape of the
exterior surface of passenger seat back, and said wall portion includes a recess configured
to receive the exterior surface of the passenger seat back.

2. The aircraft enclosure of Claim 1, wherein said wall portion is configured
to accept loads from the passenger seat back.

3. The aircraft enclosure of Claim 1, wherein said wall portion includes a
projection configured to project over the passenger seat back.

4, The aircraft enclosure of Claim 1, wherein said enclosure unit is taller than
the passenger seat.

5. The aircraft enclosure of Claim 1, wherein said wall portion includes a
lower portion that extends under the passenger seat back.

6. The aircraft enclosure of Claim 1, wherein said recess in said wall portion
is disposed between an upper wall portion and a lower wall portion.

7. The aircraft enclosure of Claim 1, wherein said enclosure unit comprises a
lavatory unit, and said at least one wall defines an interior lavatory space.

8. The aircraft enclosure of Claim 7, wherein said wall portion defines a
secondary space in said interior lavatory space above the passenger seat back.

9. The aircraft enclosure of Claim 7, wherein said lavatory unit is taller than
the passenger seat.

10. The aircraft enclosure of Claim 7, wherein said wall portion includes a
lower portion that extends under the passenger seat back.

11. An aircraft lavatory for an aircraft, the lavatory comprising:

a forward partition;

an aft partition; and

a lavatory space disposed between the forward partition and the aft partition;
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wherein the forward partition comprises:

a forward-extending upper portion;

an aft-extending mid-portion; and

a forward-extending lower portion; and

wherein the forward-extending upper portion, the aft-extending mid-portion, and
the forward-extending lower portion combine to define an aft-extending recess disposed
between the upper forward-extending portion and the forward-extending lower portion.

12.  The aircraft lavatory according to Claim 11 wherein the aft extending
recess defined by the forward-extending upper portion, the aft-extending mid-portion,
and the forward-extending lower portion of the forward partition is configured to receive
an aft-extending portion of a passenger seat that is disposed immediately forward of the
lavatory.

13. The aircraft lavatory according to Claim 11 wherein the aft partition is
substantially vertical and substantially planar.

14. The aircraft lavatory according to Claim 11 wherein the width of the lavatory
space disposed between the forward partition and the aft partition comprises an upper
width, a lower width, and a mid- width, and wherein the upper width and the lower width
are both substantially wider than the mid-width.

15. The aircraft lavatory according to Claim 11 wherein the upper forward-
extending portion, the aft-extending mid-portion, and the forward-extending lower
portion of the forward partition form a substantially continuous surface.

16. The aircraft lavatory according to Claim 12 wherein said forward-extending
upper portion is configured to project over at least a portion of the passenger seat.

17. The aircraft lavatory according to Claim 12 wherein said forward partition is
configured to accept loads from the passenger seat.

18. The aircraft lavatory according to Claim 12 wherein said lavatory is taller
than the passenger seat.

19. The aircraft lavatory according to claim 11 wherein said aft-extending recess
extends along substantially a full width of said forward partition.

20. The aircraft lavatory according to claim 11 wherein said lavatory has a top, a

bottom, a height therebetween, and a middle therebetween, said lavatory has varying
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lengths along the height of the lavatory, and said lavatory is longer at the top of the
lavatory than at the bottom of the lavatory.
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AIRCRAFT INTERIOR LAVATORY
ABSTRACT OF THE DISCLOSURE

A lavatory for an aircraft cabin includes a wall having a forward wall portion
disposed immediately aft of and substantially conforming to an exterior aft surface of an
aircraft cabin structure, such as a passenger seat, that is substantially not flat in a vertical
plane. The forward wall portion includes a forward projection over an aft portion of the
adjacent passenger seat. The forward wall portion can define a secondary space in the
interior lavatory space, which can provide an amenity stowage space, and can include

design elements providing visual space.
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ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
LU Total * Minus | ** = =
= (37 CF?H.IB(H) X OR |«x -
% Independent * Minus | *** = X = OR |x =
w (37 CFR 1.16(h)) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" {Total or Independent) is the highest found in the appropriate box in column 1.

Petitioner C&D Zodiac, Inc. — Exhibit 1002 - Page 151




UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY DOCKET.NO ITOT CLAIMSIIND CLAIMSl
14/043,500 10012013 3644 1600 BEALCI-91286 20
CONFIRMATION NO. 1662
24201 FILING RECEIPT
FULWIDER PATTON LLP
HOWARD HUGHES CENTER T LT B
000000064445638

6060 CENTER DRIVE, TENTH FLOOR
LOS ANGELES, CA 90045

Date Mailed: 10/24/2013

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Donald F. Cook, Residence Not Provided;
Applicant(s)

Donald F. Cook, Residence Not Provided;

Power of Attorney: None

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

If Required, Foreign Filing License Granted: 10/17/2013

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/043,500

Projected Publication Date: To Be Determined - pending completion of Missing Parts
Non-Publication Request: No

Early Publication Request: No
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Title
AIRCRAFT INTERIOR LAVATORY
Preliminary Class
244
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/043,500 10/01/2013 Donald F. Cook BEALCI-91286
CONFIRMATION NO. 1662
24201 FORMALITIES LETTER

FULWIDER PATTON LLP

HOWARD HUGHES CENTER IR TS AR

6060 CENTER DRIVE, TENTH FLOOR 000000
LOS ANGELES, CA 90045

Date Mailed: 10/24/2013

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

+ The inventor's oath or declaration or an application data sheet (ADS) naming each inventor has not been
submitted. An inventor's oath or declaration in compliance with 37 CFR 1.63 or 1.64 executed by or with
respect to each inventor, or a properly executed ADS in compliance with 37 CFR 1.76 identifying each
inventor by his or her legal name, mailing address, and residence (if an inventor lives at a location which
is different from where the inventor customarily receives mail) is required. If an ADS as set forth above is
provided, the filing of the inventor's oath or declaration may be postponed until the application is otherwise in
condition for allowance. See 37 CFR 1.53(f).

The applicant needs to satisfy supplemental fees problems indicated below.
The required item(s) identified below must be timely submitted to avoid abandonment:

« A surcharge (for late submission of the basic filing fee, search fee, examination fee or inventor's oath or
declaration) as set forth in 37 CFR 1.16(f) of $ 140 for an undiscounted entity, must be submitted.

SUMMARY OF FEES DUE:

Total fee(s) required within TWO MONTHS from the date of this Notice is $ 140 for an undiscounted entity
«$ 140 Surcharge.
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserlLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/mabebe/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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ELECTRONICALLY FILED

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. : 14/043,500 Confirmation No.: 1662
Inventor : Donald F. Cook et al.

Filed : October 1, 2013

For :  AIRCRAFT INTERIOR LAVATORY

Art Unit : 3644

Examiner : To be assigned

Docket No.: : BEALCI-91286

Customer No. : 24201

Date: . October 25, 2013

Mail Stop — MISSING PARTS
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

RESPONSE TO NOTICE TO FILE MISSING PARTS
OF NON-PROVISIONAL APPLICATION

Dear Sir:

In response to the Notice to File Missing Parts of Nonprovisional Application dated
October 24, 2013, submitted herewith is the Application Data Sheet. The surcharge of $140.00
(large entity status) will be paid by credit card with this electronic transmission.

The Commissioner is authorized to charge any deficiencies or credit any overpayments to
our Deposit Account No. 06-2425.

Respectfully submitted,
FULWIDER PATTON LLP

By: /james w. paul/
James W. Paul
Registration No. 29,967

JWP:Im

Fulwider Patton LLP

Howard Hughes Center

6060 Center Drive, Tenth Floor
Los Angeles, CA 90045
Telephone: 310-824-5555
Facsimile: 310-824-9696

708812.1
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PTO/AIA/14 (03-13)

Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number

BEALCI-91286

Application Data Sheet 37 CFR 1.76

Application Number

14/043,500

Title of Invention

AIRCRAFT INTERIOR LAVATORY

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

[] Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Don F. Cook
Residence Information (Select One) (® US Residency () NonUS Residency () Active US Military Service
City | Arlington | State/Province I WA I Country of Residencd | US
Mailing Address of Inventor:
Address 1 7229 Hawk