PTO/AIA/80 (07-12)

Approved for use through 11/30/2014. OMB 0651-0035

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 displays a valid OMB contral number.

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USFTO

| hereby revoke all previous powers of atiormey given in the application deniified In the atfached stalement
under 37 CFR 3.73{c).
{ hereby appoint:

[ §§' Praciitionars associated with Sustomer Number: 2 4 2 Q ,.;
OR

[:] Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):

Name Ragistration Mame Registration
Mumber Numiber

As attorney(s) or agent(s) io represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignments documents
attached to this form in accordance with 37 CFR 3.73(c).

Fiazse changs the norrespondence sddress for the application identified in the attached siatement under 37 CFR 3.73{c) to

D The address associated with Customer Number:

OR

Firm or
individual Name

Address

j
i i Btate Zy
v iState (e

Country

Telephone Emai

Assignes Narms and Address: BE Asrospace, inc.
400 Corporate Center Way
Wellington, FL 33414

A copy of this form, together with a statement under 37 CFR 3.73{c} (Form PTOAIANS or equivalent) is required to be
Filed in each application in which this form Is used, The statement under 37 CFR 2.73{c} may be complsted by one of
The praciitioners appeinied in this form, and must Hentify the application in which this Power of Altorney is to be filed,

SIGHNATURE of a‘kssigﬁﬂe of Record
The individual whose signature and title is suppliad below is authorized to act on behalf of the assignes

Signature Date
Name At ﬁ%&b’ﬁi& LA Telephone
Title Assistant S&creiary

This coliection of information is
by the USPTO 1o pre
fo complete, inchuding
oornments
U8, Falent andg ;:ade
FORMS TQ THIS ARDRE

FR 1.31, 1.32 and 1.35. The information is reguired to obtain or
‘nt:aix tv is govarned by 38 LLS.Q 122 and 37 CFR 111 &y
on form

fﬁi'«*m a as;n?ﬁt by tha prh; wh\Lh is io f!e {and

‘%—hﬁ r\g up-:w:i i mo ividual ca
o) goestic snt to the Chief Informa

Of*:(e {. ‘> De‘»‘ﬁmam “a'(,o"n"scr"e PG, Box 1480, Alcxandi’m VA 223‘3— ai‘?ﬂ '\) NOT SEN]

58, SEND TO: Commissioner for Patents, PO, Box 14568, Aexandria, VA 23313-1480,

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/AIA/96 (08-12)

Approvad for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Citice; 1.8, DEPARTMENT OF COMMERCE

Under the Paperwork Redustion Act of 1988, no persons ars reauired to respond 1o 4 sollaction of infarmation unless It dispiavs o valid OMB control number.

STATEMENT UNDER 37 CFR 3,732}
Applicant/Patent Owner: Pon Cook, et al.

Application No./Patent No.: _14/043,500 Filed/lasue Date: Gotober 1, 2073
Tiieg: ARCRAFT INTERIOR LAVATORY
/B Aaorospace, ing. g Corporation
{Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, efc.)

states that, for the patent application/patent identified above, it is (choose gig of options 1, 2, 3 or 4 below):
1. m The assignee of the entire right, title, and interest.

2. [_] An assignee of less than the entire right, title, and interest {check applicable box):

E__f The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted 1o account for 100% of the ownership interest.

j There are unspecified percentages of ownership. The other parties, including inventors, who fogether own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. j The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner{s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. D The recipient, via a court proceeding or the like {e.g., bankruplcy, probate), of an undivided interest in the entirety {(a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by sither (choose gig of options A or B below):

Al D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office atReel , Frame . of for which a copy
thereof is attached.

B. Z] A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: Don Cook, Liberty Harrington, Philipp and Steiner, Robert K. Brauer To: BE inteliectual PFODG!’TY; Inc.

The document was recorded in the United States Patent and Trademark Office at

Reel 026145 , Frame 0191 or for which a copy thereof is attached.
2. From: Irevor Skelly To: BE Inteflectual Property, inc.

The document was recorded in the United States Patent and Trademark Office at
Real 027067 , Frame 0864

Page 1 of 2]

This collection of information is required by 37 GFR 3.73(b). The informatim['\ is required to obtain or retain a benetit by the public which is 1o file {and by the USFTO to
process) an application. Gonfidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 1J.8. Patent and Trademark
Office, U.S. Departmant of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandiia, VA 223713-1450.

___,orfor which a copy thereof is attached.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)
Approvad for use through 01/31/2013. OMB 0651-0031
U.S. Patent and Tradgemark Qffice; U.8, DEPARTMENT OF COMMERCE
Under the Paperwork Fleduction Act of 1885, no persens are required 1o respond o a collection of information unless it displays a valid OMB vontrol number.

STATEMENT UNDER 37 CFR 3.73(s)

3. From: BE Infellectual Proparty, Inc. To: BIE Agrospace, Inc,
The document was recorded in the United Sigtes Patent and Trademark Office at
Reel 031366 Frame tose , or for which a copy thereof is aflached.
4. From: To:
The documant was recorded in the United States Patent and Trademark Office at
Resal , Frame ; of for which a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Fea! Frams . af for which a onpy thereof is altached,
8. From: To

The docurent was recorded in the United States Patent and Trademark Office al
Reei , Frame . ar for which a copy thereof is atlached,

D Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 OFR 3.73{c)(1){i}, the documentary evidence of the chain of title from the original owner o the
assignee was, or congurrently is being, submitted for recordation pursuani to 37 CFR 2.11.

[NQTE: A separate copy {i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose.ditle is supplied-telow) is authorized to act on behalf of the assignee.

Sgmtoe S o 7 Date S04
ALEAMIDER, ki Assistant Secretary
Primted or Typed Name Title or Hegistration Number
[Fage 2 of 2}

Petitioner C&D Zodiac, Inc. — Exhibit 1002 - Page 3




PTO/AIA14 (12-13)

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

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

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

) ) Attorney Docket Number | BEALCI-94514
Application Data Sheet 37 CFR 1.76

Application Number

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
Donald F. Cook
Residence Information {Select One) (¢) US Residency () Non US Residency () Active US Military Service
City [ Arington ‘ State/Province ‘ WA | Country of Residence i | US

Mailing Address of Inventor:

Address 1 7229 Hawksview Drive

Address 2

City Arlington | State/Province | WA

Postal Code 98223 | Country i us

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Liberty Harrington

Residence Information {Select One) () US Residency () Non US Residency () Active US Military Service

City | Seattle ‘ State/Province ‘ WA | Country of Residence i | US

Mailing Address of Inventor:

Address 1 2621 22nd Avenue South

Address 2

City Seattle | State/Province | WA
Postal Code 98144 | Country i | us

Inventor 3

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

Philipp Steiner
Residence Information (Select One) (¢) US Residency () Non US Residency () Active US Military Service

EFS Web 2.2.11

Petitioner C&D Zodiac, Inc. — Exhibit 1002 - Page 4



PTO/AIA14 (12-13)

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

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

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

Attorney Docket Number | BEALCI-94514

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | AIRCRAFT INTERIOR LAVATORY

City | Seattle State/Province ‘WA |Country of Residence i | US

Mailing Address of Inventor:

Address 1 2383 NW 89th Place

Address 2

City Seattle | State/Province | WA
Postal Code 98117 | Country i | us

Inventor 4

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Robert K. Brauer

Residence Information (Select One) (¢) US Residency () Non US Residency () Active US Military Service

City | Seattle ‘ State/Province ‘ WA | Country of Residence i ‘ us

Mailing Address of Inventor:

Address 1 2305 13th Ave. E

Address 2

City Seattle | State/Province | WA

Postal Code 98102-4018 | country i | us

Inventor 5

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Trevor Skelly

Residence Information (Select One) (&) US Residency () Non US Residency () Active US Military Service

City | Mercer Island ‘ State/Province ‘ WA | Country of Residencei‘ us

Mailing Address of Inventor:

Address 1 7425 81st Place SE

Address 2

City Mercer Island | State/Province | WA
Postal Code | 98040 | Country | | us

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.
EFS Web 2211

Petitioner C&D Zodiac, Inc. — Exhibit 1002 - Page 5



PTO/AIA14 (12-13)

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

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

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

Attorney Docket Number | BEALCI-94514

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | AIRCRAFT INTERIOR LAVATORY

Customer Number 119984

Email Address docketla@fulpat.com | | Add Email | |Remove Email

Application Information:

Title of the Invention AIRCRAFT INTERIOR LAVATORY

Attorney Docket Number| BEALCI-94514 Small Entity Status Claimed [ ]
Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 1 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., "“Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country i
filed application

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under

[] 35U.8.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral internaticnal agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: (s) Customer Number | (O US Patent Practitioner ‘ (O Limited Recognition {37 CFR 11.9)
Customer Number 119984
EFS Web 2.2.11
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PTO/AIA14 (12-13)

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

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

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

BEALCI-94514

Attorney Docket Number

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | AIRCRAFT INTERIOR LAVATORY

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119{e), 120, 121, or 365(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required

by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the application number blank.

Prior Application Status

Pending

Remove

Application Number

Continuity Type

Prior Application Number

Filing Date (YYYY-MM-DD)

Continuation of 14/043500 2013-10-01
Prior Application Status | Patented
Aﬁzliﬁta)g?n Continuity Type Priorr\lﬁ?ﬁtl)i:ftion (Y\E\i}i\r}?MDG_th) Patent Number (Y‘I(si'\Li?M[;/T-th)
14/043500 Continuation of 13/089063 2011-04-18 85380838 2013-11-26
Prior Application Status | Expired
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}

13/089063

Claims benefit of provisional

61/346835

2010-05-20

Prior Application Status | Expired
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}

13/089063

Claims benefit of provisional

61/326198

2010-04-20

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Add

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55(d). When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX) ithe information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(h){1) and {2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g}1).

| Remove |

Application Number

Country i

Filing Date (YYYY-MM-DD)

Access Codei (if applicable)

Add button.

Additional Foreign Priority Data may be generated within this form by selecting the

Add

EFS Web 2.2.11
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PTO/AIA14 (12-13)

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

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

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

Attorney Docket Number | BEALCI-94514

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | AIRCRAFT INTERIOR LAVATORY

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

Authorization to Permit Access:

Authorization to Permit Access to the Instant Application by the Participating Offices

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPQ),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h){3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date of filing this Authorization.

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

EFS Web 2.2.11
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PTO/AIA14 (12-13)

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

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

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

L Attorney Docket Number | BEALCI-94514
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | AIRCRAFT INTERIOR LAVATORY

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

(&) Assignee (O Legal Representative under 35 U.S.C. 117 (O  Joint Inventor

O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the autherity to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here.

Organization Name B/E Aerospace, Inc.

Mailing Address Information:

Address 1 1400 Corporate Center Way

Address 2

City Wellington State/Province FL
Country i| US Postal Code 33414
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Cffice.

Assighee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

Remove

If the Assignee or Non-Applicant Assignee is an Organization check here. []

EFS Web 2.2.11
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PTO/AIA/14 (12-13)

Approved for use threugh 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COCMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of informatien unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

BEALCI-94514

Application Number

Title of Invention

AIRCRAFT INTERIOR LAVATORY

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Country i Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by Fe

selecting the Add button.

Signature:
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications
Signature |/James W. Paulf Date (YYYY-MM-DD)| 2015-05-11
First Name | James Last Name | Paul Registration Number | 29967
Additional Signature may be generated within this form by selecting the Add button. Add

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35U S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTC. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFS Web 2.2.11
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Cffice may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.8.C. 552)
and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence tc a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.8.G. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, tc another federal agency for purposes of National Security
review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
G8A regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall hot be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the applicatich pursuant|
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, tc the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
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AIRCRAFT INTERIOR LAVATORY

CROSS-REFERENCES TO RELATED APPLICATIONS

[0001] This continuation application is based upon USSN 14/043,500, filed on
October 1, 2013, which is a continuation of USSN 13/089,063, filed on April 18, 2011,
USPN 8,590,838, issue date November 26, 2013, 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
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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
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.
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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
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

872311.1 Client ID/Matter No. BEALCI-94514

Petitioner C&D Zodiac, Inc. — Exhibit 1002 - Page 20



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.

[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.
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[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.

[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.
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[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.

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. As shown in Fig. 2, the forward wall portion 28 can be configured to
provide a lower recess 100 formed between the forward wall portion 28 and the cabin
deck 102. As also shown in Fig. 2, the lower recess 100 can be configured to receive at
least a portion of an aft-extending seat support 17 therein. As can be seen by comparing
Fig. 1 and Fig. 2, the recess 34 and the lower recess 100 combine to permit the passenger
seat 16 to be positioned farther aft in the cabin than would be possible if the lavatory
enclosure 10 included a conventional flat and vertical forward wall without recesses like
that shown in Fig. 1, or included a forward wall that did not include both recesses 34,

100.
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[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
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.

872311.1 Client ID/Matter No. BEALCI-94514

Petitioner C&D Zodiac, Inc. — Exhibit 1002 - Page 24



We Claim:

1. An aircraft enclosure for a cabin of an aircraft, the cabin including a
passenger seat located forward of and proximate to the aircraft enclosure and having an

exterior aft surface that is substantially not flat, the aircraft enclosure comprising:

an enclosure unit having a forward wall, said forward wall being part of an outer
boundary defining a single enclosed space that includes a toilet, said forward wall

configured to receive a portion of the aft surface of said passenger seat;

wherein said forward wall is adapted to provide additional space forward of the
enclosure unit for said passenger seat to be positioned further aft in the cabin when
compared with a position of said passenger seat in the cabin if said forward wall was

instead substantially flat; and
wherein said single enclosed space is taller than said passenger seat.

2. The apparatus of claim 1 in which said single enclosed space includes one

or more secondary storage spaces.

3. The apparatus of claim 1 in which the portion of the aft surface of said
passenger seat received by the forward wall is substantially more than a headrest portion

of the aft surface of the passenger seat.

4. The apparatus of claim 1 in which the portion of the aft surface of said
passenger seat received by the forward wall is more than an upper half of the aft surface

of the passenger seat.

5. The apparatus of claim 1 in which said forward wall is also configured to

receive at least a portion of an aft-extending seat support member of said passenger seat.

6. A combination of an aircraft enclosure unit and an aircraft passenger seat

for installation in an aircraft cabin, the combination comprising:

said passenger seat configured to be located forward of and proximate to the

aircraft enclosure unit and having an exterior aft surface that is substantially not flat;
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the aircraft enclosure unit having a forward wall, said forward wall being part of
an outer boundary defining a single enclosed space that includes a toilet, said forward

wall configured to receive a portion of the exterior aft surface of said passenger seat;

wherein said forward wall is adapted to provide additional space forward of the
aircraft enclosure unit for said passenger seat to be positioned further aft in the cabin
when compared with a position of said passenger seat if said forward wall was

substantially flat; and
wherein said single enclosed space is taller than said passenger seat.

7. The apparatus of claim 6 in which said single enclosed space includes one
or more secondary storage spaces within said boundary defining said single enclosed

space.

8. The apparatus of claim 6 in which said forward wall is also configured to

receive at least a portion of an aft-extending seat support member of said passenger seat.
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10

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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A record refated to an international Applisation fled under the Patent Cooparation Trealy in

this system of records may be disclosed, as a routine use, o the Infemstional Bureau of the

Warld inteflectual Property Organization, pursuant o the Patent Cooperation Traaty.

8. A record in this system of records may be disclosed, as a routing uss, to ancther faderat

agency for purpnsss of Nationat Securily review (35 U.S.C. 181) and for review pursuant to

the Atomis Energy Aot (82 ULS.C. 218eh.

A& record fram this system of records may he disclosed, a5 a routine use, 1o the Administrator,

General Services, or hisfher designes, duting an inspection of records conducted by GSA as

part of thal agency's responsibility to recommend improvements in records managamant

practices and programs, under authority of 44 ULE.C. 2804 and 2808, Such disclosure shall
be made i accordance with the 684 regulations goveming inspaction of records for this
purposs, and any other relevant {{a, G8A or Commerce) directive. Such dissiosure shall not
be used v maks determinations abowt individuals.

A record from this system of records may be disclosed, as & routing use, & the public after

either publication of the application pursuant 1o 38 US.C. 1220} or lssuance of a patent

pursuant 1o 35 US.C. 181, Further, a record may be disclossed, subject 1o the limitations of 37

GFR 144, as a routine use, 10 the public if the recurd was Hled in an application which

bescame abandoned of in which the procsedings were farminated and which application s

referencad by sither 2 published applioation, an appliostion open o publis Ihspection or an

isguad patent.

8, Avecord from thils syslem of records may be disclosed, as & routine use, 10 8 Federal, Siste,
of iocal law snforcement agenay, i the USPTO becomes awars of & vickalion or potential
viclation of law o reguiation.

(2

A

ek

o
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PUGAIRIET {9818
Approved for gse theowgh 317212094, OB 0881
Q.5 Patent and Trademark OFios, U S, DEPARTMERT OF GOMBMER!
Under the Fapsrwork Paoction Sct of 1885, f6 parsons ara ragquired 16 mesgnnd 1 1 aollaction of infuvmstion un ¥ dinpiays a vaiid OB contes number

DECLARATION {37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION UBING AN
APPLICATION DATA SHEET (37 CFR 1,76}

SRR

¥
&

Tigeof |AIRCRAFT INTERIOR LAVATORY

fnwaation

As-the below named wvanics, | hereby deciare that

Hig declarati ™ . _
3‘ declaration {1 The attached applicatien, or
i direoied o et

ol i 1404 3,500

#B United Siates appiication or POT international apptication nurder
, ke N
won on ociober 1, 2013

The shove-dantified application was made or authorized o be mada by me.

{ belove that | arn the origioat inventor oF an oniginal juint inverdor of & olaimed nvention in the application.

| neraby acknowiedge that any willii! falve siatement mads in this declaration is punishable under 18 U8 Q. 1001

by fing o impasonment of nol more than five {8} years, ar poth

WARNING:

Petitioner/appiicarnt is cxutionad o avald subniitling personal information in documants fled in a patent apglication that may
contritute to identily thefl. Poersonal information sush s social sscurity numbsrs, bank actount numbers, aroradit card numbers
{other than @ check or credit sard authorization form PTG-2038 submitted for payment parposes) i never reguirad by the USPTD
to support @ pedtion or an application, I this Woe of personal information is included in documernis submitted to the USPTQ,
petitionerstapplicants should consider redaciing such personal infarmation from the docsumends before subrmitting them o the
USPTO. Petitionerfapplicant is advisad that the racord of 2 patent application is avadlabde (o the public sfter publication ofthe
application {(uniess a nor-publication requast i compliancs with 37 CFR 1.213{a) is made I the appiication) or issuance of a
pateat. Furthemnorg, the renord from ain abandonad application may alse be available to the public if the application is
roferancad in a published apglication ¢r an issued patent {s¢a 37 CFR 1.14). hecks and credtoard authorization forms
PTG-2028 submitted for payment purposes are not retained in the application fle and therefore am not publicly available.

LEGAL NAME OF INVENTOR

et Ub“f’“}s‘ Hamngmn Diate {Optional) "f Ef, i% yi g{:‘ ; g
o <8
Signai;sr&: e M\ Qémm«“\\\\\\\\\\\\w~ g

fnter An appilcation data sheet (FTOSRAE or equivalent), inclhuding nardiog the entire inventive antity, miust sccompany this form of must have
been praviously fled. Use an additional PTOMAIAGT form for each adaiffonal inventar

This coltection of mdremation s required by 35 WS4, 118 and 37 CFR 1.63. The infurmation is required i isbiain or redain 3 be
by e USET o prodess) an appticetion. Confidentialfly is govemed by 35 UA.C. 122 3pd 37 TFR 113 and 1,94, This calie
complete, incfuding gathening, prepaving, and submifting the competsd apphcstion form ta the USPTH Thne will vary depan W

: ts o the amount of tives you require o compete his form andlor suggestions for reducing this burden, should be sant 1o the Ohied information Officer, U S
nt-and Trademak Office, 3 FEES

S Deapsrdmeat of Commsros, PO, Sox 1450, Alexaning, VA 223121480 DO NCT SEND FEES OR COMPLETED FORMS 70
ADDRESS. SEND TG Coramissivonsy for Patents, PO, Box 1480, Alexandrir, V& 228131486,

Fyou need sssisiance in ouimpdeiing the fomy, call +-ROSETR-R138 snvf selugt agtion 2.
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BYGIARIDT (B8-12)

Appoved for use throigh §2152014, OMB 0881-0032

U5 Patent and Teedemark Office; U3 DEPARTMENT GF SORMMERTE

Unidas e Fapsreak Reduotion Actof 1998 no persons e required 10 respond 10 2 oolisrtion of Infarmstan uniess # dismays valid OMB montnd nwr

DECLARATION {37 OFR 1.63} FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET {37 CFR 1.78}

o oig

oo

Tile of | AIRCRAFT INTERIOR LAVATORY

fravention

A3 the below named mvenior, { hereby declare that

This declaration

S The aflached agplicatian, o
is divected g ¢ TALISH SEPILEREE &

14/043,500

-

@ United States application or POT internationst appiication number

October 1, zmo

fitedd on

The ahove-identified application was made or authorized fo be mads by me.

{ believe thal ! amn the original inventor or an onginal joint inventar of a claimed vention in the application.

| hareby acknowledge that any wiliful false statement made in this dedlaration is punishable under 18 U.S.C 1001

by fine or ipprisonment of ol moes than fve {5) years, or buth.

WARNING:

Petitioner/appiicant is cautioned to avoid submifiing personal information in documaents fled in a patent application that may
contribute o identty theft. Personal information such a6 sooiad sequrity numies, bank acoount numbens, or cradit card numbers
{nther than a chack or creolt card authorizatinn form PTOR2008 submitted for payment purpesas} is nevee requived by the LISPTO
10 suppert & pattion o an application. I this type of per '*.ai nformation 8 inaluded i documands submitiad to the USPTO,
petitionersfapplicants shouid consider redacling such per al information from the documents i:efora submitting them {0 the
USPTO. Peiitionerfapglinant is amdisad that the recorg of 8 pat&*‘t pplcation is available to the pubic after pub ation of the
application {uniess & non-publication request In compliance with 37 OFR 1.213(a) is made i the applination) or isauance of a
patent. Furthennorsg, the reoord from an abandonsd appimat*cm miay alse be available to the public if the app ;catien is
raferencad i a publishad apglication or an issusd patent fses 37 OFR 1.14). Ohecks and oredit card authodzation forms
PTO-2038 submittad for paymaent pusposes are not ratained in the ap;:‘tmatsm fie and therefore am nat publicly svailable.

LEGAL NAME OF INVENTOR

trventor thp;} Steiner Bate {Optionat)
Signature: e

Mot Arapplication data sheet (PTOISRA4 or squivalent), inchuding naving the entire Invertive entity, must accompany 1his form of must have
been pravicusty fled.  Use an sdditionatl PTOAIAGT form for each adoiionat inventas

-

This coltection of wmation s requiesd by 38 LLE.0 118 and 37 OFR 1.62. The information is sequiresd i sdiain or refding orﬂr#ﬁi by the puddic which & 1o file fany
By the BEPTING prov an appiication. Confidentiality is govermed by 35 8% 122 and 37 OFB 111 armd 144, Thiscoliection is evtz mated to 3ke 1 minute to
complete, inchuding gathering, raparing, And sub. b ion form forthe WSPTEL Tane will vasy depending u;fx* the dividual case. Ay
somyments ma the amount of me you require to o thi fm'ﬂ angdlor suggestions for reducing s burden, should be sat 3o the Chief Information Officer, U.S.
Patant and Trademak Office, 118, Repartment of Commerce, P.Q. Bog 1453, Alexandria, VA 223131430, DO NOT SEND FEES OR PO\Z?‘LE“‘E‘J FORMS T
THIS ADDRESS. BERD TC: Comunisgloner for Patants, P.O. Box 1486, Alexandria, ¥4 323121454,

# you need Assistance in compisting e forny, call T85RPTO-9138 and sefet aptian 2.

"J
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PTO/AIA/O1 (06-12)
Approved for use through G1/31/2014. 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 displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of | AIRCRAFT INTERIOR LAVATORY

Invention

As the below named inventor, | hereby declare that:

This declaration eafi
is directed to: D The attached application, or

14/043,500

LiJ United States application or PCT international application number

filed on OCtober 1,2013

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: Robert K. Brauer Date (Optional) :

ol

= o

Signature: R — L A et
=Y

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTOAIADT ((8-12)
Approved for use trough G1/31/2018. OMB 0851-0032
U.S, Patent and Trademarh Offics; U8, DEPARTMENT OF COMMERCE

Under the Papenvork Reduction Act of 1885, no persons are required to respond 1o a collection of information unless i displays a valid OMB control number,

DECLARATION (37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.78}

VATORY

viimot | AIRCRAFT INTERIOR LA

invention

As the below named inverntor, | hersby declare that:

This declaration _
is directed to- E::f The attached application, or

14/043,500

United States application or PCT international application number
October 1, 2013

filed on

The above-ideniified application was made or autharized to be made by me.

§ bellave that | am the original invenior or an original joint invantor of a claimed invention In the application.

{ hereby acknowledge that any wiliful false statement made in this declaration is punishable under 18 US.C. 1001
by fine or imprisonment of not more than five (5} years, or both.

WARNING:

Patiionar/applicant is cautioned 1o avoid submitting personal information in documents filed in a patent application that may
contribute to identily theft. Personal information such as sodial security numbers, bank account numbers, or oredit card numbsrs
{othar than a cheek of cradit card authorization form PT(O-2038 submitted for payment purposes) is never raquired by the USPTO
1o support a petition or an application. If this type of personal information is Included In documents submitted o the USPTQ,
patitionersfapplicants should consider redacting such personal information from the documents befure submitting them to the
USRTQ. Petitioner/applicant is advised that the record of a8 patent application Is avaliable to the public alter publication of the
application {unless a non-publication request in compliance with 37 CFR 1.213{a) is made in the application) or ssuance of 8
patant. Furthermors, the recard from an abandoned application may aiso be avallable to the public Fthe application is
rafaranced in a published application or an issued patent (see 37 CFR 1.14). Chacks and cradit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are nol publicly avallable.

LEGAL NAME OF INVENTOR

Date (Optional) |

nventor

Tregvor Skelly L
i

Note: An applisation data sheet (PTO/SB/ 4 or aquivatent). including naming the entire inventive entity, must accompany this form or must have
besn pravisusly Hled. Use an additional PTOMAISMA form for aach additional inventor,

Signatura:

‘This colisction of information is required by 36 U.B.C, 115 and 37 TFR 1.83. The information Is reguived o obiain of retain o benefit by the public which is & file {and
by the LSPTO to process) an application. Confidentiality is governed by 38 US.C. 122 and 37 CFR 1.11 and 1,34, This coliection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the compleled application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of fime you requive to complete this form andlor suggestions for reducing this burden, should he sent to the Chief information Officer, U.S.
Palent and Trademark Offive, U.8. Departmernt of Sommerces, P.O. Box 1450, Alexandria, VA 223131450, DO NOT SEND FEES OR COMPLETED FORMS TQ
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandris, WA 32313-1488,

i you noed assisiance in completing the form, call 1-800-FTO-8799 and selent cption 2.
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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 FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
14/709,378 05/11/2015 3644 1600 BEALCI-94514 8 2
CONFIRMATION NO. 9591
119984 FILING RECEIPT

Fioward Hoghes Conter OO A

6060 Center Drive
Tenth Floor
Los Angeles, CA 90045

Date Mailed: 05/20/2015

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, Arlington, WA;
Liberty Harrington, Seattle, WA;
Philipp Steiner, Seattle, WA;
Robert K. Brauer, Seattle, WA;
Trevor Skelly, Mercer Island, WA;
Applicant(s)
B/E Aerospace, Inc., Wellington, FL;

Power of Attorney: The patent practitioners associated with Customer Number 24201

Domestic Priority data as claimed by applicant
This application is a CON of 14/043,500 10/01/2013
which is a CON of 13/089,063 04/18/2011 PAT 8590838
which claims benefit of 61/346,835 05/20/2010
and claims benefit of 61/326,198 04/20/2010

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.

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 05/18/2015
page 1 of 3
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/709,378

Projected Publication Date: 08/27/2015
Non-Publication Request: No

Early Publication Request: No
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).

page 2 of 3
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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.

page 3 of 3
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 14/709,378
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR1.16(a), (b}, or (0)) N/A N/A N/A N/A 280
SEARCH FEE
(37 GFR 1.16(K), ), or () N/A N/A N/A N/A 600
EXAMINATION FEE
(37 GFR 1.16(0), (8), or (a) N/A N/A N/A N/A 720
L?l?&ﬁé@;m 8 minus 20= OR [x 80 - 0.00
B IR | I
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1600
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total g i w -
=S (37 CF(:H 16(7)) Minus x = OR [x =
) Independent * Minus | *** =
5 (37 CFR 1.16(h)) X = OR |x -
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
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.
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The present application is being examined under the pre-AlA first to invent

provisions.
DETAILED ACTION
Drawings
1. The drawings submitted 5/11/2015 are acknowledged and acceptable.

Claim Rejections - 35 USC § 112

The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

2. Claims 6 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second
paragraph, as being indefinite for failing to particularly point out and distinctly claim the
subject matter which the inventor or a joint inventor, or for pre-AlA the applicant regards
as the invention. Applicant requires that the “said passenger seat configured to be
located forward of and proximate to the aircraft enclosure unit and having an exterior aft
surface that is substantially not flat”. This language appears to indicate that the seat
includes an exterior aft surface that is substantially not flat. Examiner assumes that the

enclosure, and not the seat, includes the substantially not flat surface.
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Claim Rejections - 35 USC § 103
The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under pre-AlA 35 U.S.C. 103(a) are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating

obviousness or nonobviousness.

3. Claims 1-8 are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable

over Betts et al. (U.S. Patent 3,738,497) in view of Breuer et al. (U.S. Patent 8,109,469).

4. In regards to claim 1, Betts et al (henceforth referred to as Betts) disclose an
aircraft enclosure for a cabin of an aircraft, the cabin including a passenger seat located
forward of and proximate to the aircraft enclosure and having an exterior aft surface that

is substantially not flat. Betts teaches an aircraft seat (item 10) and an enclosure in a
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cabin of the aircraft (see figure 1) and that the seat is located forward and proximate to

the enclosure, the aircraft enclosure comprising:
an enclosure unit having a forward wall. Betts teaches a closet with a forward
wall equivalent to the claimed enclosure unit (see figure 1);
said forward wall being part of an outer boundary defining a single enclosed
space. The enclosure of Betts defines a single space. The enclosure of Betts
does not include a toilet. However, Breuer et al (henceforth referred to as Breuer)
teaches an enclosure that functions as a lavatory with a toilet. It would have
been obvious to one of ordinary skill in the art at the time of Applicant's invention
to provide the enclosure of Betts in various known capacities including a lavatory
as taught by prior art Breuer et al (henceforth referred to as Breuer), since
lavatories on aircraft are commonly provided in compact enclosures;
said forward wall configured to receive a portion of the aft surface of said
passenger seat. As depicted in Betts, the forward wall is configured to receive a
portion of the seat back;
wherein said forward wall is adapted to provide additional space forward of the
enclosure unit for said passenger seat to be positioned further aft in the cabin
when compared with a position of said passenger seat in the cabin if said forward
wall was instead substantially flat. The recess in figure 5 of Betts allows the seat
to be positioned further back in the aircraft cabin while still being able to recline

the seat back; and
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wherein said single enclosed space is taller than said passenger seat (see

figure).

5. In regards to claim 2, Betts discloses that the single enclosed space includes one
or more secondary storage spaces. Atleast a portion of the enclosure includes another

separate space for storage (item 16).

6. In regards to claim 3, Betts discloses that the portion of the aft surface of said
passenger seat received by the forward wall is substantially more than a headrest
portion of the aft surface of the passenger seat. In figure 5 of Betts, it is clear that a

portion of the back and the headrest are received in the recess.

7. In regards to claim 4, Betts discloses that the portion of the aft surface of said
passenger seat received by the forward wall is more than an upper half of the aft
surface of the passenger seat. Applicant’s disclosure is unclear to what portion of the
passenger seat constitutes “more than an upper half" and the portion of the seat of

Betts that is received by the recess is equivalent to the limitation.
8. In regards to claim 5, Betts discloses that the forward wall is also configured to

receive at least a portion of an aft-extending seat support member of said passenger

seat. The seat back of Betts inherently includes supporting members and the
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supporting members are also received by the recess. Note that “seat support” is

equivalent to any supporting members of the seat.

9. In regards to claim 6, Betts discloses a combination of an aircraft enclosure unit
and an aircraft passenger seat for installation in an aircraft cabin, the combination
comprising:
said passenger seat configured to be located forward of and proximate to the
aircraft enclosure unit and having an exterior aft surface that is substantially not
flat. Betts teaches a passenger seat of an aircraft located forward to an aircraft
enclosure (see figure 1);
the aircraft enclosure unit having a forward wall. The wall directly behind the
seat constitutes a forward wall as claimed;
Betts teaches that the forward wall being part of an outer boundary defining a
single enclosed space to the degree taught in the instant application. Betts fails
to teach that the space includes a toilet. However, Breuer teaches an enclosure
that functions as a lavatory with a toilet. It would have been obvious to one of
ordinary skill in the art at the time of Applicant's invention to provide the
enclosure of Betts in various known capacities including a lavatory as taught by
prior art Breuer et al (henceforth referred to as Breuer), since lavatories on
aircraft are commonly provided in compact enclosures;
said forward wall configured to receive a portion of the exterior aft surface of said

passenger seat. The forward wall of Betts is recessed and illustrated to receive a
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portion of the reclined passenger seat back;

wherein said forward wall is adapted to provide additional space forward of the
aircraft enclosure unit for said passenger seat to be positioned further aft in the
cabin when compared with a position of said passenger seat if said forward wall
was substantially flat. The configuration of the Betts seat and wall allows for the
seat to be positioned further back or closer to the wall; and

wherein said single enclosed space is taller than said passenger seat (see

figures of Betts).

10.  Inregards to claim 7, Betts discloses that the single enclosed space includes one
or more secondary storage spaces within said boundary defining said single enclosed

space (item 16).

11.  Inregards to claim 8, Betts discloses that the forward wall is also configured to
receive at least a portion of an aft-extending seat support member of said passenger
seat. The seat back of Betts inherently includes supporting members and the
supporting members are also received by the recess. Note that “seat support” is

equivalent to any supporting members of the seat.

Summary/Conclusion

12.  Claims 1-8 are rejected.
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Benjamin P. Lee whose telephone number is 571-272-
8968. The examiner can normally be reached between the hours of 8:30am and
5:00pm on Monday through Friday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Troy Chambers can be reached on 571-272-6874. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.
Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published
applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see http:/pair-direct.uspto.gov. Should you
have questions on access to the Private PAIR system, contact the Electronic Business

Center (EBC) at 866-217-9197 (toll-free).

/BENJAMIN P LEE/

Primary Examiner, Art Unit 3641
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International application No
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A. CLASSIFICATION OFGSZUBJ ECT MATTER

INV. B64D11
ADD.

According to International Patent Classification (IPC) or to both national classification and {PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B64D

Documentation searched other than minimum documentation o 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 practicable, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X W0 2005/014395 Al (THOMPSON JAMES [GBR]) 1-27
17 February 2005 (2005-02-17)
figures 9-12

X US 5 340 059 A (KANIGOWSKI ANDREW S [US]) 1-5,
23 August 1994 (1994-08-23) 7-11,
13-18,

20-24
figures 3-5

X WO 2009/073244 Al (BE AEROSPACE INC [US]) 7-12,
11 June 2009 (2009-06-11) 14-19
figures 2,5

X US 5 482 230 A (BIRD MICHAEL S [US] ET AL) 7,8,14,
9 January 1996 (1996-01-09) 15

figures 10-14

Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents : . ) ) . .
“T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

"E" earlier application or patent but published on or after the international

o “X" document of particular relevance; the claimed invention cannot be
filing date

considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of ancther citation or other "Y* document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being cbvious to a person skilled in the art
"P" document published prior to the intemational filing date but 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 international search report
15 January 2015 2770172015
Name and mailing address of the ISA/ Autharized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. {(+31-70) 340-2040, . .
Fax: (+31-70) 340-3016 Wojski, Guadalupe

Form PCT/ISA/210 (second sheet) {(April 2005)
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Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
E WO 20147024046 A2 (ZODIAC SEATS FRANCE 1,2,6-8,
[FR]) 13 February 2014 (2014-02-13) 12-15,
19-21,
23,27

figures 3,4

A US 20117253835 Al (COOK DON [US] ET AL) 1-27
20 October 2011 (2011-106-20)
the whole document

Form PCT/ISA/210 {continuation of second sheet) {April 2005}
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US 2013320724 Al 05-12-2013
WO 2009073244 Al 11-06-2009
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WO 2014024046 A2 13-02-2014 EP 2825456 A2 21-01-2015
US 2014027574 Al 30-01-2014
WO 2014024046 A2 13-02-2014

US 2011253835 Al 20-10-2011 AU 2011242901 Al 08-11-2012
CA 2796589 Al 27-10-2011
CN 102939243 A 20-02-2013
EP 2560875 Al 27-02-2013
JP 2013525178 A 20-06-2013
US 2011253835 Al 20-10-2011
US 2014158825 Al 12-06-2014
WO 2011133576 Al 27-10-2011

Form PCT/ISA/210 {patent family annex) {April 2008)
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to closets, such
as the closets onboard an aircraft or the like and, more
particularly, a moveable closet for increasing available
cabin space.

BACKGROUND OF THE INVENTION

[0002] Airlines are continually locking for new ways to
better utilize the cabin space inside their aircraft, bal-
ancing the desire to carry as many passengers as pos-
sible in as comfortable a manner as possible with the
need for adequate storage space. By minimizing the
amount of space that is required to store carry-on lug-
gage and cther items, the cabin space available for pas-
sengers is maximized. As such, extra rows of seats may
be added and/or additional seat recline or additional leg
room may be provided.

[0003] Each passenger is allowed carry-on luggage,
which may be stowed under the seats orin the overhead
compartments. Some luggage is too bulky to fit in these
areas or, as is the case with an overcoat or jacket, may
not be the type of article that a passenger would feel
comfortable stuffing into an overhead bin or under the
seat in front of them. One solution to this problem is the
addition of a relatively large closet typically located in
the vicinity of the galley and/or lavatories in the aircraft
cabin. These closets are generally large enough to stow
coats, hanging bags, larger carry-on luggage. Unfortu-
nately, while these closets do solve problems with stor-
age, they also occupy space on the aircraft that may oth-
erwise be taken-by additional seats or allowances for
leg room. This problem is further complicated by the ne-
cessity of an aisle or walkway that ailows flight attend-
ants to access the closet.

[0004] A storage system that offers one solution to
this conflict between the need for storage and the desire
for more seating space is found on some MD-11™ and
DC-10™ aircraft. While the storage system onboard
these models of aircraft solved some of the storage dif-
ficulties that airlines were having, the storage system
did not completely resolve all of these problems, and in
fact raised some new issues. The storage system con-
sisted primarily of a bar, which was lowered prior to and
following a flight to allow a flight attendant to remove
and add hanging items. Once the bar was loaded, it
could be raised into a space located at least partially
above the cabin during flight. The storage system also
included doors that could be closed to prevent access
to the hanging items once the bar was raised. The stor-
age system of the MD-11™ and DC-10™ aircraft was
located proximate a cross aisle that extended between
two lengthwise extending aisles. The bar also extended
laterally or crosswise such that, hanging items could, as
a practical matter, only be hung on or removed from the
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bar while standing in the cross aisle.

[0005] While the MD-11™ and DC-10™ storage sys-
tem did allow for the storage of items like clothing, the
storage system still took up additional room on the air-
craft. In this regard, the raising bar was capable of mov-
ing a number of items up and out of the way during flight,
but the storage system still had a relatively large foot-
print on the aircraft and required a cross aisle, which
was heededto load the bar. Further, there couldbe prob-
lems with the storage of the clothing itself. When the
clothes were pulled up into the storage space they were
pushed tightly together, which led to the wadding and
wrinkling of the items. In some instances, where the bar
was heavily loaded, it was necessary for a flight attend-
ant to push items into the storage space in order to per-
mit the bar to be fully raised. While this closet did begin
to address the difficulties raised by the need for proper
storage and the importance of cabin space, it did not
fully solve the problem. For these reasons it could be
desirable to provide proper storage of items while max-
imizing the cabin space available for seating during tran-
sit.

SUMMARY OF THE INVENTION

[0006] An interior assembly, such as for an aircraft, is
therefore provided that includes a moveable closet
which allows for storage of articles while maximizing
cabin space. As a resuit of the design of the moveable
closet, the closet protects items placed into its storage
compartment so as to aveid wadding of the items as the
closet is moved to a stowed position during flight. In ad-
dition, the moveable closet can be loaded from the
lengthwise extending aisle of an aircraft and, as such,
need not be placed adjacent a cross aisle.

[0007] According to the present invention, a move-
able closet is therefore provided that includes an outer
housing which is typically fixed in position and an inner
housing. The inner housing defines an opening for ac-
cessing a storage compartment, and is capable of being
moved between a loading position and a stowed posi-
tion. When the inner housing is in the loading position,
such as prior to and following the flight, articles are in-
serted through the opening and into the storage com-
partment. Advantageously, the opening defined by the
inner housing faces a lengthwise extending aisle such
that articles may be inserted into the storage compart-
ment while standing in the lengthwise extending aisle.
[0008] The outer housing generally includes at least
one door for closing an uppermost portion of the open-
ing, and each door is capable of being openedto access
the top portion of the storage compartment when the in-
ner housing is in the loading position. The inner housing
may also include shelves for dividing the storage com-
partment and/or bars for hanging articles.

[0009] The moveable closet preferably also includes
an actuation mechanism for moving the inner housing
between the loading and stowed positions. This actua-
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tion mechanism may include a motor capable of moving
the inner housing between the loading and stowed po-
sitions. The moveable closet may also include at least
one track for guiding the inner housing between the
loading and stowed positions. As such, in the loading
position, the inner housing is genreally readily accessi-
ble to facilitate loading and unloading of articles, such
as prior to and following flight. In order to provide addi-
tional cabin space during flight, however, the inner hous-
ing may be stowed. When the inner housing is in the
stowed position, the inner housing is at least partialy dis-
posed within the outer housing.

[0010] In one preferred embodiment, the moveable
closet is a portion of an interior assembly on an aircraft.
In addition to the moveable closet, the interior assembly
will include a structure fixed in position within the aircraft
cabin. The structure includes at least one wall defining
a region of the aircraft, and be, for example, a lavatory,
galley or fixed closet. The moveable closet will be dis-
posed immediately adjacent to the fixed structure, such
thatthe structure blocks access to a portion of the move-
able closet.

[0011] The interior assembly of one preferred embod-
iment will include a moveable closet that is capable of
being vertically displaced between the loading and
stowed positions, such as by being adaptedto be raised
upwardly from the loading to the stowed position. This
interior assembly may also include a seat proximate to
the moveable closet. This seat is preferrably capable of
being reclined partially under the moveable closet once
the moveable closet was in the stowed position.
[0012] Accordingly, the moveable closet of the
present invention allows a flight attendant to load items
into the moveable closet while the aircraft is on the
ground, and then move the closet into its stowed posi-
tion, creating additional cabin space on the aircraft. Ad-
ditionally, cabin space is maximized by accessing the
closet from the lengthwise extending aisle rather than
requiring a space-consuming cross aisle. The additional
cabin-space on the aircraft provided by the moveable
closet, may be used for additional seats and/or seat re-
cline or leg room. However, the design of the moveable
closet protects articles placed therein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Having thus described the invention in general
terms, reference will now be made to the accompanying
drawings, which are not necessarily drawn to scale, and
wherein:

FIG. 1 is a schematic plan view of the cabin of an
aircraft according to an embodiment of the present
invention which includes a moveable closet dis-
posed immediately adjacent to a fixed structure,
such as a galley or a lavatory;

FIG. 1ais a perspective view of the moveable closet
of FIG. 1 in the stowed position in which the move-
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able closet is only partially within the interior of the
cabin with the remainder of the moveable closet be-
ing in the space above the aircraft ceiling;

FIG. 2 is a perspective view of a moveable cleset in
the loading position according to an embodiment of
the present invention; and

FIG. 3 is 2 schematic side view of a moveable closet
disposed between a fixed structure and an airline
seat according to an embodiment of the present in-
vention.

DETAILED DESCRIPTION OF THE INVENTION

[0014] Various embodiments of the invention are set
forth below. While the invention is described with refer-
ence to specific embodiments, such as its use in con-
junction with aircraft, it will be understood that the inven-
tion is not intended to be so limited. To the contrary, the
invention includes numerous alternatives, modifications
and equivalents as will become apparent from consid-
eration of the present specification including the draw-
ings. Specifically, it should be apparent that this closet
could be used in numerous situations where floor space
is critical such as a cruise ship, train or movie theater.
[0015] Referring now to FIG. 1, the cabin 14 of an air-
craft 18 is illustrated. The cabin 14 includes several fixed
structures 22 such as galleys, lavatories, fixed closets
or the like. The cabin 14 also includes at least one
lengthwise extending aisle 20 running the length of the
cabin and, in the illustrated embodiment, generally in-
cludes a pair of lengthwise extending aisles on opposite
sides of the fixed structures 22. As will be apparent, the
cabin also includes a plurality of passenger seats, which
seats have been omitted from the illustrations for pur-
poses of clarity.

[0016] According to the present invention, the cabin
14 also includes a moveable closet 10. The moveable
closet 10 may be disposed immediately adjacent a fixed
structure 22 in the aircraft cabin 14, and in one instance
the moveable closet 10 is placed between two immedi-
ately adjacent fixed structures 22. For example, the
moveable closet 10 may be adjacentto a lavatory or gal-
ley on an aircraft or a state room on a cruise ship or train.
As described below, the moveable closet 10 is particu-
larly well adapted to being adjacent a fixed structure 22
since the moveable closet 10 is accessible from one
lengthwise extending aisle 20 such that access is not
required from either the front or rear of the closet.
[0017] Asshowninmore detailin the perspective view
in FIG. 1a, the moveable closet 10 is capable of being
at least partially displaced out of the cabin 14 and into
the crown 12 of the aircratft, i.e., the space above the
cabin ceiling, while the aircraft is in flight to provide ad-
ditional cabin space. As further illustrated in FIG. 2 and
3, the moveable closet 10 consists of an inner housing
34 and an outer housing 28. The inner housing 34 is
capable of being moved from a loading position as de-
picted in FIG. 2 to the stowed position of FIG 1a. The
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moveable closet 10 will generally be in the loading po-
sition while passengers are embarking and disembark-
ing for the purpose of receiving articles for storage dur-
ingflight, or for permitting articles to be removed as pas-
sengers exit the plane. In contrast, the moveable closet
10 is generally in the stowed position when the plane is
taxiing on the runway and in flight, in order to provide
additional cabin space.

[0018] Theinnerhousing34 generally has a floorpan-
el 37 that defines the bottom of the closet, and side walls
35 that extend upwardly from the floor panel to define
the storage compartment. The storage compariment is
preferably open on at least one and, more preferably,
both ends to permit insertion and removal of articles by
a persen standing in a lengthwise extending aisle 20.
The inner housing 34 may be used as one large storage
compartment, ideal for stowing large pieces of luggage,
compressed garbage blocks or the like. As can be seen
from the illustrated embodiment, the inner housing 34
may also contain shelves 32 for sub-dividing the sterage
compartment. These shelves 32 can be used to further
divide the inner housing 34 and allow for the storage of
a number of smaller articles. Additionally or alternative-
ly, the inner housing 34 may contain bars 30 for hanging
articles, such as garment bags, coats or any other type
of hanging luggage. Hanging items and pieces of lug-
gage would generally be placed in the storage compart-
ment defined by the inner housing 34 as passengers
brought these items onto the plane. The inner housing
would then preferably be displaced into the outer hous-
ing 28, to allow additional cabin space during the flight.
When the plane reaches its destination, the inner hous-
ing would be lowered, and passengers could retrieve
their items as they disembark.

[0019] Oncethe inner housing 34 has been loaded, it
is moved to the stowed position, preferably fitting snug-
gly into the outer housing 28. As shown in FIG. 1a, the
outer housing 28 is at least partially disposed within the
crown of the aircraft so as to be removed from the cabin
area. While the outer housing 28 may be completely dis-
posed within the crown, the lowermost portion of the out-
erhousing 28 of the illustrated embodiment is positioned
within the cabin, albeit proximate the ceiling. The por-
tion, if any, of the outer housing 28 that is positioned
within the cabin is typically determined by the space
available in the crown of the aircraft and the length of
the inner housing 34. In this regard., in instances in which
the length of the inner housing 34 is greater than the
space available for the outer housing in the crown, lower
portions of the outer housing 28 will extend into the cabin
14 in order to permit the inner housing 28 to be com-
pletely withdrawn into the outer housing 28.

[0020] The outer housing 28 of the moveable closet
10 may be secured in position, such as within the crown
of an aircraft, in various manners, only a few of which
will be described hereinbelow for purposes of example.
As illustrated in FIG. 1a, the outer housing 28 of the
moveable closet 10 may be attached to and therefore
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supported by lengthwise extending frame members 15,
as well as crosswise frame members 13 extending be-
iween the lengthwise extending frame members 15. Al-
ternatively, a support structure could extend directly
down from upper portions of the crown 12 of the aircraft
for securing the moveable closettherein. Still further, the
moveable closet 10 may be directly attached to upper
portions of the crown so as to extend downwardly there-
from.

[0021] The outer housing 28, of the illustrated embod-
iment has side walls 31 on four sides to truly define a
volume that is preferably sized to snuggly receive the
inner housing 34. As shown, these side walls 31 serve
to cover the openings to the storage compartment of the
inner housing 34, thereby protecting the articles stored
within the storage compartment within crumpling or
wadding the articles as in some conventional designs.
In embodiments in which the side walls 31 of the outer
housing 28 extend partially into the cabin 14 of the air-
craft, the outer housing 28 contains at least one door 16
for accessing the top part of the inner housing 34, when
the inner housing 34 is in the loading position, since the
top part of the inner housing 34 will generally remain
within the outer housing 28. When the inner housing 34
is in the stowed position, the floor panel 37 of the inner
housing 34 serves as the bottom panel of the outer
housing 28, thereby closing the closet from any access
from the cabin 14. The outer housing 28 may also in-
clude a top panel 11 as illustrated in FIG. 1a.

[0022] Themoveablecloset10is also preferably fitted
with at least one and, more typically a plurality of tracks
26 for guiding the inner housing 34 between the loading
and stowed positions. For example, as illustrated in FIG.
2, a plurality of tracks extend vertically along the interior
of the side walls 31 of the outer housing 28 for engaging
corresponding tracks extending vertically along the side
walls of the inner housing 34. While tracks are useful for
guiding movement of the inner housing 34 with respect
to the outer housing 28, it should be understood that a
number of various alternative mechanisms for guiding
the inner housing 34 may be utilized. Alternatively, the
inner housing 34 and the outer housing 28 may be sized
tightly enough and may be constructed of material(s)
having a sufficiently low coefficient of friction to permit
the snugness of the fit of the inner housing 34 within the
outer housing 28 to guide the movement therebetween.
[0023] Aithough the moveable closet 10 may be man-
ually moved, the moveable closet 10 is typically moved
through the use of an actuation mechanism. Various ac-
tuation mechanisms may be utilized. For example, the
actuation mechanism may include a motor 24, such as
a stepper motor, capable of moving the inner housing
34 between the loading and stowed positions. Although
notshown in the figures, there would generally be acon-
trolmechanism, such as a switch or button, thatthe flight
attendant could actuate to move the inner housing 34
between the loading and stowed positions.

[0024] As shownin FIG. 3, since the moveable closet
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10 does not require a cross aisle for accessing the arti-
cles contained within it, the moveable closet 10 can be
placed immediately adjacent to afixed structure 22. This
fixed structure 22 could be any of a number of necessary
structures, but on an aircraft would most likely be a lav-
atory, galley or an additional fixed closet.

[0025] Another advantage of the moveable closet 10,
as illustrated in FIG. 8, is the additional space it allows
for passenger seats 40. Since the moveable closet 10
can be displaced after it has been loaded, allowing for
additional floor space within the cabin, passenger seats
40 can be placed much closer to the moveable closet
10 and still allow the passenger toc move the seat 40 to
the reclined position 38 once the closet has been dis-
placed, such as while in transit. While the moveable
closet 10 is in the loading position, which generally oc-
curs while passengers are embarking and disembark-
ing, the passenger seat 40 would need to be in the up-
right position 36. When the inner housing 34 of the
moveable closet 10 is in the stowed position inside the
outer housing 28, it is possible for a passenger to move
the seat to the reclined position 38. As shown in FIG. 3,
the inner housing 34 is preferably capable of raising high
enough into the outer housing 28 to allow for adequate
head clearance for the passenger and prevent the pas-
senger from feeling claustrophobic once reclined be-
neath the moveable closet 10.

[0026] Many modifications and other embodiments of
the invention will come to mind tc one skilled in the art
to which this invention pertains having the benefit of the
teachings presented in the foregeing descriptions and
the associated drawings. Therefore, it is to be under-
stood that the invention is not to be limited to the specific
embodiments disclosed and that modifications and oth-
er embodiments are intended to be included within the
scope of the appended claims. Although specific terms
are employed herein, they are used in a generic and de-
scriptive sense only and not for purposes of limitation.

Claims
1. A moveable closet comprising:

an outer housing;

an inner housing defining a storage compart-
ment and further defining an opening for ac-
cessing the storage compartment, said inner
housing capable of being moved between a
loading position in which articles are inserted
through the opening into the storage compart-
ment and a stowed position in which said inner
housing is at least partially disposed within said
outer housing; and

an actuation mechanism for moving said inner
housing between the loading and stowed posi-
tions.
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2. Amoveable closet for an aircraft having at least one
lengthwise extending aisle, the moveable closet
comprising:

an outer housing; and

an inner housing defining a storage compart-
ment and further defining an opening facing the
lengthwise extending aisle for accessing the
storage compartment, said inner housing capa-
ble of being moved between a loading position
in which articles are inserted from the length-
wise extending aisle through the opening into
the storage compartment and a stowed position
in which said inner housing is at least partially
disposed within said outer housing.

3. Amoveable closet according to claim 1 or 2 wherein
said outer housing is fixed in position.

4. A moveable closet according to the claims 1,2 or 3
wherein said inner housing comprises shelves for
dividing the storage compartment.

5. A moveable closet according to any of the claims
1-4 wherein said inner housing comprises bars for
hanging articles.

6. A moveable closet according to any of the claims
1-5 wherein said outer housing contains at leastone
door for closing a portion of the opening, each door
capable of being opened to access the top portion
of the storage compartment when said inner hous-
ing is in loading position.

7. A moveable closet according to any of claims 1-6
further comprising at least one track for guiding said
inner housing between loading and stowed posi-
tions.

8. A moveable closet according to any of the claims
2-7 wherein said movable closet contains an actu-
ation mechanism for moving said inner housing be-
tween loading and stowed positions.

9. A moveable closet according to any of the claims
2-8 further comprising an actuation mechanism for
moving said inner housing between loading and
stowed positions.

10. A moveable closet according to any of the claims
1-8 wherein said actuation mechanism comprises
a motor capable of moving said inner housing be-
tween loading and stowed positions.

11. An interior assembly for an aircraft comprising:

a structure fixed in position within an aircraft
cabin, said structure comprising at least one
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13.

14.

15.
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wall defining a region of the aircraft cabin; and
a moveabile closet disposed immediately adja-
cent said structure such that said structure
blocks access to a portion of said moveable
closet, said moveable closet defining a storage
compartment and further defining an opening
for accessing the storage compartment, said
moveable closet capable of being moved be-
tween a loading position in which articles are
inserted through the opening into the storage
compariment and a stowed position in which
said moveable closet is displaced relative to
said structure.

An interior assembly according to claim 11 wherein
said structure is at least one of a galley, a lavatory
and a fixed closet.

An interior assembly according to claim 12 compris-
ing a moveable closet according to any of the claims
1-10.

An interior assembly according to claim 13 wherein
said moveable closet is raised upwardly from the
loading to the stowed position.

Aninterior assembly according to claim 13 or 14 fur-
ther comprising a seat proximate to said moveable
closet, said seat capable of being reclined to a po-
sition partially underneath said moveable closet
once said moveable closet is raised to the stowed
position.
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AIRCRAFT MEDICAL UNIT

Field and Background of the Invention

This invention relates to medical units for use in aircraft. More particularly, the invention
is for modular units which can be attached within the cabin of an aircrafi, and especially in large
commercial airliners configured for passenger transportation.

In this specification, the term “medical units” should be broadly interpreted to mean
medical equipment and machinery typically used in the treatment of patients. All of this equipment
and machinery is, in accordance with the invention, housed within a modular unit which can be
placed in the cabin of an aircraft, or other convenient location in an aircraft, so that the contents
are generally hidden from view, and the modular unit occupies as little space as possible, until
needed. The equipment and machinery which may comprise the medical unit includes, but is not
limited to, stretchers which can be folded out and retracted in relation to the medical unit, power
systems and power adaptation units, incubators, refrigerators, appropriate lighting mechanisms,
communication systems for use by personnel operating the medical unit to communicate with
either other crew members within the aircraft or medical and health professionals in remote
ground locations, various body-function monitoring devices, and the like. These are representative
examples only, and the scope of the invention is such that the extent and use of such equipment
can be varied according to the situation. Other types of equipment which may be incorporated
into the medical unit of the invention will be discussed during the course of this specification.

Air transportation is, of course, a major industry for the conveyance, on a large scale, of
substantial numbers of people between many locations. Depending upon the size of the jet liner,
commercial air liners during flight may be transporting anywhere from about 50 to nearly 500
passengers. While it is not unusual for some aircraft, particularly the larger aircraft with
substantial numbers of passengers, to carry certain medical equipment to treat onboard medical
emergencies, such equipment found on board is typically very limited in scope, and only capable
of treating some of the most basic medical problems.

Furthermore, the issue of space in an aircraft cabin is critical in commercial airliners, and
compacting galleys, storage areas and other components/compartments to an optimal degree
allows more passengers to be accommodated within the aircraft.

The typical layout in an aircraft cabin consists of both rows and lines of seats extending
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down the length of the cabin. At certain ﬁtervals, walls or dividers are formed between rows of
seats, and these have the effect, amongst other things, of separating the aircraft cabin into
preselected and desired areas. The dividers, may, therefore, divide a large cabin into different
classes of passenger travel, such as first class, business class and economy class. They also
typically define one or more galley areas where flight attendants are able to prepare food and
drinks.

As an example of the limited nature of any relevant prior art, U.S. Patent No. 4,115,884
(Keogh) discloses a carrier for medical stretchers on aircraft. The installation consists of two
frames with vertical and diagonal members supporting a horizontal rack, which has clamps with
which to attach the stretcher to a top surface.

One of the purposes of the present invention is therefore to provide an aircraft medical
unit to include a plurality of modern devices used in health‘care treatment, especially configured

for optimum use inside the cabin of an aircraft.

Summary of the Invention
In one aspect, the present invention utilizes an adaptation of a wall or divider within the

cabin of an aircraft. The divider of the present invention may comprise a pair of spaced walls
defining a chamber or space which, as will be discussed in greater detail below, is designed to
compactly house various forms of medical equipment. Particularly, this medical unit of the
invention comprises a module, which, in the normal course, partitions off areas within the cabin.
However, the spaced-apart walls form a closet or space between them, in which medical
equipment may be stored and easily accessed when needed. An important component of the
medical unit, in modular form as described above, would be the presence of a streicher, located
within the space between the walls, which can be unfolded out of the space, and formed into a
substantially horizontally positioned bed for use by a person requiring medical treatment.

The present invention thus takes advantage of typical cabinlayout which utilizes partitions
or dividers between sections of the aircraft cabin. Presently, these dividers may consist of nothing
more than panels, which of course divide sections of the aircraft so that one section cannot be
seen by passengers in an adjacent section. In most instances, the dividers may be no more than
4-8 inches thick, serving as they do, as physical dividers and nothing more. The invention, in one

aspect, slightly expands these dividers so as to form a double-paneled unit, defining a space, and
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placing within the space a potentially vast array of sophisticated medical equipment, in addition
to a stow-away stretcher. Compacting all this equipment into such an area, termed herein a
medical unit, not only has the advantage of optimal space utilization, but also serves to keep
medical equipment generally out of sight of passengers, but at the same time providing very easy
access to such stored equipment should it be needed.

The medical unit of the invention would, in a preferred form, comprise various doors to
chambers which may house various forms of medical equipment and supplies, ranging from simple
first aid and/or trauma kit supplies to sophisticated medical equipment, including respirators,
suction apparatus, oxygen equipment, defibrillators and the like. Thus, the space in the medical
unit of the invention may be further divided into cupboards, chambers, accessible recesses eic.,
all of which are configured to best accommodate the different forms of equipment being stored.

The medical unit may further comprise a monitor, global positioning system (GPS), and
cameras which may allow personnel and passengers on board to communicate, when necessary,
with a doctor in a land-based hospital, contacted to provide guidance and information for on-
board medical treatment. Preferably, the medical unit will be constructed as a modular unit,
manufactured in an appropriate facility, and designed to be rolled in and installed in a specific
aircraft. Therefore, the unit would typically have a vertical edge, a horizontal edge for mounting
on the ﬂE)or, and a contoured edge which would be custom-shaped to fit within the body of a
specific commercial airliner, such as a Boeing 747, Airbus 320, or the like.

In a preferred form, the modular medical unit would easily attach to existing structural
fasteners already located in the aircraft, so that they may be easily installed and removed as
desired. Further, larger aircraft may be designed to accommodate more than one modular medical
unit. In yet another form, a plurality of modular medical units of the invention may be lined up and
installed within an aircraft cabin or cargo bay for transportation to remote sites where emergency
workers may require temporary hospital facilities.

A significant advantage 01; the present invention is its compactness. The medical unit of
the invention facilitates storage of a significant number of medical devices and pieces of
equipment within a very small area, some of which may be folded out for use when needed. The

invention thus would meet the needs and requirements of commercial carriers, which would be

‘able to install sophisticated medical equipment capable of treating a wide range of conditions, but,

when not needed, would take up very little space, and further be invisible to passengers. In other
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words, the medical unit of the invention may not even be recognizable as such when in a closed
or unused position, and would merely appear to the casual observer to be a wall or divider
separating the cabin into conventional and recognizable segments.

According to one aspect of the invention, there is provided an aircraft medical unit
comprising a front panel configured to fit in an aircraft cabin so as to form a divider inside the
cabin; a rear panel of substantially the same shape as that of the front panel and spaced therefrom;
a side panel between the front and rear panels, the front, rear and side panels defining a chamber;
an access opening in the front panel; and a stretcher frame, movable between a folded and stowed
position in the chamber and an unfolded and extended position to the outside of the chamber.
Preferably, the front panel is configured so as to fit in the aircraft cabin between rows of seats,
the front, rear and side panels following the contour of the shape of at least a portion of the
aircraft cabin, the medical unit comprises at least one item of medical equipment used in the
treatment of a patient.

The equipment may be selected from amongst the following: a monitor, a camera, a
refrigerator, an incubator, a defibrillator, a respirator, an oxygen supply, and an autoclave.

Preferably, the access opening can be opened and closed by doors, which may comprise
a pair of slidable shutters which run in tracks formed within the chamber of the medical unit. The
aircraft medical unit may further comprise a plurality of cupboards, each cupboard
accommodating selected medical equipment or machinery.

In one embodiment, the stretcher frame comprises a head end portion, a foot end portion
and a foot end support leg, wherein the head end portion and foot end portions, and the foot end
support leg are pivotally connected to each other so as to fold for stowage within the chamber,
the head end portion and foot end portion unfolding in the extended position to form a
substantially rectangular stretcher frame, and the foot end support leg being attached to the foot
end portion and unfoldable with respect thereto, the head end portion being securely fastened to
a clamp within the chamber when in the extended position, and the foot end support leg being
unfolded to fasten to the aircraft cabin when in the extended position.

Preferably, the aircraft medical unit further comprises a mattress frame and an associated
mattress connectable to the stretcher frame. Adjustable lighting for positioning over the stretcher
may also be provided.

Preferably, the aircraft medical unit further comprises a power unit. Also, a power
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converter for converting aircraft power into a power source usable by the medical equipment may
be provided.

The stretcher frame may be spring-mounted within the chamber to facilitate movement
thereof between the folded and the stowed position on the one hand, and the unfolded and
extended position on the other. Further, a clamping member for attaching an item of medical
equipment to the stretcher frame at a desired location may be provided.

In one form, attachment members are provided for securing the medical unit to tracks

constructed in the cabin of the aircraft.

Brief Description of the Drawings

Figure 1 is a perspective rear view of a medical unit in accordance with the invention;

Figure 2 is a front view of the medical unit of the invention as shown in Figure 1 of the
drawings, generally in the closed or unused position;

Figure 3 is a rear perspective view of the medical unit of the invention, when installed
within the cabin of an aircraft, shown generally with the stretcher in the unfolded position and the
appropriate seat backs down;

Figure 4 is a front perspective view of the medical unit of the invention, showing the
stretcher in the unfolded or in-use position, and the appropriate seats in the seat-back down
position;

Figure 5 is a side view of the medical unit of the invention, with the stretcher in the
unfolded position;

Figure 6 is a side cross-sectional view through the medical unit of the invention, showing
the position of the stretcher in both the folded and the unfolded positions (only one of the
positions being possible at a time);

Figure 7 is a front view of the medical unit of the invention, with the stretcher in the
unfolded position,

Figure 8 is a detailed cross-sectional view of the stretcher in the medical unit, shown in
the folded or non-use position; and

Figure 9 is front view of the medical unit of the invention illustrating some of the

equipment and machinery associated therewith.
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Detailed Description of the Invention

Reference is now made to the accompanying drawings which show different applications
and conditions of the medical unit, in accordance with the present invention.

With reference to Figure 1, thereis shown a medical unit 12, from a rear view perspective,
which generally comprises a rear panel 14, a front panel 16, and side wall, indicated generally by
reference numeral 18. The front and rear panels 16 and 14, and the side wall 18, define a chamber
20 for housing various items of medical equipment and machinery, as will be described. The side
wall 18 comprises a base wall 21, including a mechanism for fastening the medical unit 12 to
existing tracks in an aircraft, as will be described below. Additionally, there is provided a
contoured wall 22, a top wall 24 and an aisle wall 26, all of which constitute the side wall 18. The
rear panel 14 further includes an access door 28, which can be opened and closed as appropriate
for the purposes of installing, maintaining and servicing components of the medical unit.

Figure 2 of the drawings shows the medical unit 12, and particularly a front view thereof.
The front panel 16 is clearly shown, and comprises a central portion 30, and lateral portions 32
and 34. The central portion 30 includes an upper slidable shutter 36 and a lower slidable shutter
38 which may be moved uﬁwardly and downwardly respectively in order to gain access to the
chamber 20, and its contents. Below the lower slidable shutter 38 is a fixed panel 40.

The lateral portion 32 comprises three stacked cupboards 40a, 40b and 40c, each of which
has its own door 42, and each door 42, which may be mounted on hinges, can be opened or
closed by manipulating the handle 44 associated therewith. Likewise, the lateral portion 34 also
has three stacked cupboards 46a, 46b and 46c, each of which has a door 42, preferably mounted
on hinges, which open and close using handle 44.

As a general rule, the central portion 30 of the medical unit 12 provides access to a
stretcher contained within the chamber 20, to be described more fully below, by opening and
closing the upper and lower slidable shutters 36 and 38 respectively. The slidable shutters 36 and
38 may be easily moved within rails, to be discussed, using the handles 50 and 52. Once the
stretcher has been unfolded from within the chamber 20, the slidable shutters 36 and 38 can be
substantially closed, with the stretcher extending outwardly from the chamber 20 through a space
between the edges of the upper and lower slidable shutters 36 and 38 respectively.

While the stretcher access through the upper and lower slidable shutters 36 and 38 is

generally shown in the somewhat centered position in Figure 2 of the drawings (as well as other
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drawings in this application), there is nothing in this invention which should be seen as limiting
thelocation of the stretcher to this central area. Indeed, the stretcher can be appropriately placed
laterally, centered, or anywhere in-between, and the optimal position may be determined by the
exigencies of the particular aircraft in which the medical unit 12 is located.

The stacked cupboards in the lateral portion 32, as well as the stacked cupboards in lateral
portion 34, may be individually des.igned to contain various forms of equipment. As an example
only, the cupboard 40c may contain special lighting equipment which can be pulled out and
adjusted over the streicher. The cupboard 40a may contain first aid materials and the like. As a
matter of practicality, it may be advantageous to place in the stacked cupboards 46a, 46b and 46¢
heavier equipment, or equipment which may be more infrequently used, or can be adjusted from
a distance. It will be appreciated that the stacked cupboards in the lateral portion 34 may be just
slightly less accessible than those stacked cupboards on the lateral portion 32, and the placement
of different types of medical equipment will, of course, be made according to this and other
criteria. .

Figure 3 of the drawings shows a rear perspective view of the medical unit 12 when
installed within the cabin of an aircraft. Only a small representative section of the cabin is shown,
and comprises a floor 60, having a pair of seat tracks 62a and 62b. Further, there is provided an
inner wall 64, and an outer wall or skin of the aircraft 66. A space 68 is formed between the inner
wall 64 and the skin 66, and is conventionally used for electrical wiring, piping and the like, and
the importance of these will be discussed further below in describing how the medical unit 12 of
the invention may tap into certain aircraft systems and resources in order function more
effectively.

In Figure 3, it can be seen that a cabin ceiling 70 is provided, and to one side thereof
conventional rows of baggage compartments 72 are installed. Like conventional dividers in
aircraft cabins, the medical unit 12 ofthe invention is designed to properly fit within existing cabin
structures, and in fact resembles from the outside in large part a simple divider.

Tt will thus be noted that the base wall 21 of the medical unit 12 rests firmly on the cabin
floor 60, The medical unit 12 is secured on the floor 60 by attaching it with appropriate bolts, or
other conventional hardware, to existing seat tracks 62a and 62b, which are present as part of the
construction in an airliner cabin.

The contoured wall 22 of the medical unit 12 is constructed so as to properly engage with
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the contoured inner wall 64. The top wall 24 of the medical unit 12 fits in below the baggage
compartments 72, while the aisle wall 26 of the medical unit 12 is generally exposed and, with
other structures in the cabin, forms a passage through which access from one portion of the cabin
to another is secured. It will be seen that the door 28, as shown in Figure 3, provides enlarged
access to the chamber 20 of the medical unit 12, so that personnel may have better access to the
contents of the chamber 20 in order to effect installation and maintenance, as may be necessary.

Reference is now made to Figure 4 of the drawings which shows a front perspective view
of the medical unit 12 of the invention, with the stretcher 80 in the unfolded or usable position.
One aspect of the invention comprises the availability of a stretcher, generally designated by the
reference numeral 80, which can be, for the most part, in a stowed position when it is not needed.
Most of the time, of course, the stretcher is not needed, and, in this regard, the medical unit 12
provides a very compact space in which the stretcher 80 can be stored. While the availability of
the stowed stretcher 80 is an important aspect of the invention, another aspect of the invention
relates to the provision of essential medical equipment and machinery in the vicinity of the
stretcher 80, so that such equipment can be available for use on an as needed basis. The unfolding
and setting up of the stretcher 80 enables the patient to be properly and comfortably positioned,
an important factor which must be established before appropriate medical treatment can be
provided.

The stretcher 80 in Figure 4 of the drawings generally comprises a base frame 82, the base
frame 82 having a fixed end 84, and an unsecured end 86. The fixed end 84 is attached to
components within the chamber 20 of the medical unit 12, while the unsecured end 86 is fixed to
a rear support 88. The base frame 82 is thus supported at both ends. At its fixed end 84 it is
attached to components within the chamber 20, and at its unsecured end 86, the rear support 88
extends between the base frame 82 and the floor 60, and preferably connects to the seat tracks
62a and 62b, so that the base frame 82 of the stretcher 80 is very firmly and stably fixed. This
proper fixing of the stretcher 80 within the cabin is of considerable importance in view of the
significant forces which may be placed on the stretcher 80 by virtue of the aircraft movement
including take-offs and landings. '

 As will be seen in Figure 4 of the drawings, two rows of seats 90 and 92 are adjusted so
that their seat backs are folded forwards, to thus create the vertical clearance necessary for the

positioning of the stretcher 80.
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Once the base frame 82 of the stretcher 80 has been unfolded from the medical unit 12,
a mattress frame 96, and mattress 98 are connected to the base frame 82. The mattress frame 96
has a head end 100, a foot end 102, and a pair of side portions 104 and 105 respectively. The
head end 100 is secured within a pair of top clamps 106, while the foot end 102 is secured within
a pair of bottom clamps 108. The mattress 98 is firmly held within the mattress frame 96, and an
elevator frame 110 may be provided so that the patient may be placed with his or her head
elevated or inclined, as may be necessary for comfort or treatment. It will be noted that the
mattress 98 has a series of straps and clamps, which will not be discussed in any further detail, all
or some of which may be used to secure the patient to the mattress 98, as may be required.

The rear support 88 folds away from the base frame 82 so as to preferably be at right
angles thereto. The rear support 88 comprises a pair of fixed legs 116, in each of which is located
a telescoping leg 118, the telescoping leg 118 being adjustable with respect to the fixed leg 116
50 as to place the base frame 82 in a substantially horizontal position, or slightly inclined, as may
be required. The telescoping legs 118 are joined by a base plate 120 which has the necessary
structure and hardware to enable the rear support 88 to be fastened to the seat tracks 62a and
62b. Furthermore, the aircraft may be provided with a special stretcher-fastening track 122,
shown in Figure 4 of the drawings, the fastening track 122 being substantially at right angles to
the seat tracks 62a and 62b, and designed to receive at least a portion of the base plate 120.

Although not specifically shown in Figure 4 of the drawings, the stretcher 80 may further
comprise one or more straps or belts, having one end fixed to the stretcher 80, and the other end
peg to a connecting portion in the cabin, such as the seat tracks 62a and 62b. In certain
circumstances, such belts may provide additional stability to the stretcher 80 so that its relative
movement is reduced in response to the natural flying motions of the aircraft.

Reference is now made to Figure 6 of the drawings which shows a cross-sectional side
view, similar to the view shown in Figure 4 and Figure 5, but also showing the stretcher in the
folded position within the chamber 20 of the medical unit 12. The stored/stowed position of the
stretcher 80, as shown in Figure 6 of the drawings will be described in further detail with
reference to Figure 8 of the drawings. However, it can be seen in Figure 6 that the top clamp 106a
is held in a fixed position when the stretcher 80 is in the unfolded position, and is designed to be
at the appropriate height when the stretcher 80 is in the unfolded position. Figure 7 of the

drawings shows a view of the medical unit and unstowed stretcher when looking towards the
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front thereof, also showing the various cupboards and/or compartments designed to house various
items of equipment and machinery. As has been mentioned, the medical unit 12 of the invention
may comprise any one or more of a fairly wide range of equipment and machinery, and many of
these items require power. Other pieces of equipment may require oxygen, wiring for various
forms of communication, and the like, and to the extent possible, the medical unit 12 of the (
invention taps into existing power and other systems in the aircraft. .

The power lines, oxygen conduits, electrical and communication wirings and the like, may
be conveyed in different forms and locations, depending on the type of aircraft. Thus, these
sources may be contained in the space 68 formed between the outer skin or the aircraft and the
inner wall 64. Alternatively, these sources may run under the floor 60 of the cabin, or above the
ceiling 70. For the purposes of this invention, it does not really matter where the sources are
located, but a medical unit 12 designed for a specific aircraft would, of course, take these factors
into account so that appropriate connectors to power, oxygen and communication systems can
be readily achieved. As an example only, Figure 7 shows an oxygen supply line 130 and an
electrical supply line 132 running in the space 68. The oxygen supply is tapped by means of a
connector 134, so that aircraft oxygen can be used, where necessary, by equipment contained
within the medical unit 12 for patient treatment. Likewise, a connector 136 taps into the electrical
supply of'the aircraft so as to power the various pieces of equipment and systems which may form
part of the medical unit 12. Also shown running through the space 68 are communication lines
138, which are tapped by connector 140 and directed to appropriate equipment within the medical
unit 12 for use as needed, so that personnel operating the medical unit 12 can establish the desired
lines of communication both within the aircraft, and with land-based resources.

Reference is now made to Figure 8 of the drawings, which shows a detailed view of one
embodiment of the stowed stretcher 80, contained within the chamber 20 of the medical unit 12.
The medical unit 12 is shown as comprising the components discussed above, including the base
wall 21, rear panel 14, top panel 24, upper slidable shutter 36, lower slidable shutter 38, the door
28 and various other components. As will be noted from Figure 8, the base frame 82 isin a folded
condition/position, and comprises a forward section 150, and a rear section 152, connected to
each other by means of a hinge 154. The rear support 88 is pivotally or hingedly connected to the
rear section 152 and folds out to a position essentially normal to the rear section 152 so as to

provide the necessary support as shown in, for example, Figure 6 of the drawings. The base frame

10

Petitioner C&D Zodiac, Inc. — Exhibit 1002 - Page 98



10

15

20

25

30

WO 03/026495 PCT/US02/31932

82, when in the folded position, shows one of the top clamps 106, and a bottom clamp 108, the
clamps 106 and 108 being configured so as to receive the mattress frame 96. In the particular
embodiment shown, the mattress frame 96, also contained within the chamber 20, is unfolded
independently and positioned on the base frame 82, and thereafter clamped into position using
clamps 106 and 108. In alternative embodiments, the mattress frame 96, as well as the mattress
98 may also be foldable, so that when the base frame 82 is unstowed, the mattress frame 96 and
mattress 98 are already in position.

Within the chamber 20 of the medical unit 12, there is provided a track 158, and a bracket
160, attached near the fixed end 84 of the base frame 82, including a wheel, or other component,
which slides up and down in the track 158 when the base frame 82 is moved between he stowed
and unstowed positions. In Figure 8 of the drawings, the bracket 160, when shown near the base
wall 21, illustrates its position when the base frame 82 is in the stowed position, and the
illustration of the bracket 160a, extehding outside the chamber 20, illustrates its position when
the base frame 82 is in the unstowed or extended position.

The bracket 160 includes areel 162, upon which a cable 164 can be wound. The cable 164
connects at one end to the reel 162, and to a winch-like or cable attachment structure 166
mounted in the chamber 20. The structure 166 may include spring-biased components so as to
draw in the cable 164, and to facilitate wstoWing of the base frame 82, when the stretcher 80 is
required. Alternately, the spring-biasing may be in the reel 162. '

In order to move thé stretcher 80, and more particularly the base frame 82 thereof, from
the stowed to the unstowed position, the upper slidable shutter 36 is moved upward to slide into
an open position, along the tracks 170. Similarly, the lower slidable shutter 38 is moved
downwardly along track 172, at which point an opening is provided to access the base frame 82.
The operator then pulls the forward section 150 upwardly and outwardly, so that the bracket 160
runs along the track 158, and, at the same time, the forward section 150 moves out from the
chamber 20 and into the cabin of the aircraft, as illustrated, for example in Figure 6 of the
drawings. When the bracket 160 has reached the position shown as bracket 160a, the rear section
152 is unfolded by pivoting it about the hinge 154, so that the forward section 150 and the rear
section 152 together make up a substantially rectangular base frame 82. The rear support 88 is
then pivoted or unfolded downwardly so that the base plate 120 is on the floor 60 of the cabin,
and supports the base frame 82. The base frame 82 is thus supported by the clamp 160a and the
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rear support 88. A locking mechanism may be provided to place the bracket 160a in a position
so that movement thereof will be restrained, to provide additional stability to the stretcher 80
‘when in the unstowed position.

In order to facilitate unfolding, the user is assisted by the operation of the cable 164, which
tends to raise the base frame out of the chamber 20. Reference numeral 164a shows the cable in
its position when the stretcher is in the unsttoWed position.

It will be appreciated that only one of many embodiments of a folded and stowed stretcher
80 is shown in Figure 8 of the drawings. It is not intended that the invention in any way be limited
to the specific structure and configuration of the foldable stretcher 80 shown in the various
drawings. The only factor of importance in this regard is that the stretcher 80 is configured and
dimensioned such that it can move in and out of an access space, which may be opened and closed
in the medical unit 12. The importance of the invention is that a stretcher 80 is provided, but in
normal circumstances is stowed in a relatively compact area until it is needed.

Reference is now made to Figure 9 of the drawings, which illustrates a representative
example of the types of equipment and machinery which may be used in the medical unit 12 of the
invention. In Figure 9, for illustrative purposes, the doors to the various enclosures have been
removed. Thus, on the one side, a schematic view of the inside of stacked cupboards 40a, 40b,
and 40c¢ are shown, while on the other side, stacked cupboards 46a, 46b and 46¢ are shown with
their interiors exposed. Within these various closets, which of course extend back into the
chamber 20 and preferably utilize as much of the space as is possible, a wide variety of different
types of equipment can be stored. Examples of such supplies and equipment include trauma kits
and bags 182, which may include dressings, bandages 184, eye pads, antibiotic ointments, blood
pressure kits 186, blankets, stethoscopes 188 and forceps, to name just a small selection of more
commonly used items. These may be arranged conveniently on shelves 190, shown in this example
as being contained in the closet 40c. The kits may be divided and prepared according to the type
of condition being treated, so that in the case of an emergency medical treatment on board, the
user could access a kit within the medical unit 12 of the invention which essentially contains all
of the supplies necessary to treat that condition.

In addition to the basic medical first aid supplies, more sophisticated equipment may be
provided and appropriately connected to sources of power which enable their operation.

Examples of such equipment which may be included in the medical unit are respirators 192, IV
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infusion pumps 194, as well as their requisite controls, suction apparatus, defibrillators 196, blood
pressure equipment 198 and resuscitators, to name but a few. Some of these items are illustrated
schematically in Figure 9 of the drawings, and each may be positioned according to its size and
likelihood of use. The invention is not, however, intended to be limited to any specific type or
combination of equipment that may be stored in the medical unit 12, but it should be appreciated
that the medical unit 12 itself can accommodate a wide variety of equipment, and combinations
thereof.

In addition to the equipment for treating patients, the medical unit 12 of the invention may
also comprise a monitor 200, a camera 202, communication equipment and Global Positioning
Systems 204. This equipment may enable passengers or crew within the aircraft to make real-time
contact with doctors, hospitals or other health providers who are able to provide relevant
guidance and information to assist in the treatment process. For example, the medical unit 12 may
include a camera 202 which may photograph the patient and transmit the information to a doctor
or hospital which is land based. A health professional would be able to guide people treating the
patient, and the land based health professional can monitor patient color or complexion, wounds,
or treatment processes, and provide immediate guidance. Further, information from outside
sources may be communicated to the system and displayed on the monitor, which may provide
assistance to the people treating the patient.

In another form, the medical unit may also comprise lighting equipment 206 which may
be stored within or outside of the chamber 20, and which can be removed and appropriately
located over the patient to provide sufficient light. Clocks, timers and other basic equipment may
also form part of the medical unit.

In a preferred form, the medical unit of the invention would tap into the power and oxygen
supply within the aircraft generally. However, additionally, the medical unit would also have its
own power supply system in the form of a battery or other component, or oxygen tanks, which
could be relied upon if other systems within the aircraft failed. In addition to the power supply
system, the medical unit may also comprise power interface systems so that the aircraft power can
be modulated or changed to a form which can be used by any of the components within the
medical unit. As an example, some aircraft may provide power at 110 volts and 400 cycles, and
this may be changed by appropriate equipment to 110 volts and 60 cycles, a form which may be

used by most of the equipment. Further, an inverter may be provided for changing DC power to
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AC power, or vice versa.

The medical unit may also comprise its own oxygen supply 226. In Figure 9, an auxiliary
power unit or generator is shown at 228, while appropriate convertor means 230 are shown in
the same Figure, and this may be used for converting the aircraft power systems to a usable form
by apparatus and equipment within the medical unit. )

Additionally, it should be noted that some or all of the equipment and machinery contained
in any one of the closets, or surrounding the medical unit, may be removed therefrom and placed
with appropriate clamps around the stretcher, preferably on the base frame 82 or the mattress
frame 96. Thus, for example, a camera 202 may be removed from the closet, and clamped onto
the mattress frame 96 at an appropriate location, so that the camera is directed into the desired
position. The camera may be joined to power and other communication lines either by cable, or
it may contain its own power unit or battery, and transmit wirelessly to the medical unit for
onward transmission, as required. Similarly, lighting may be appropriately placed around the
stretcher 80 by clamping it, as discussed, as may be any other of the equipment/machinery
contained within or as part of the medical unit. ‘

The medical unit 12 may further comprise other pieces of equipment such as a refrigerator
205, an autoclave 208 for sterilizing instruments, and may also include such equipment as an
incubator, not specifically shown in the drawings.

In Figure 5 of the drawings, there is also illustrated a typical securing means which could
optionally be installed to provide further support and integrity to the stretcher 80 when in the
unfolded position. In Figure 5, the stretcher 80 has a belt 216 connected at hinge 218, or indeed
at any other point along the stretcher 80, and extends obliquely down towards the floor 60 of the
cabin, where it fastens to a connector 220 on the floor 60 of the craft. The purpose of this belt
216 is to counteract the natural forces which may arise due to the acceleration or deceleration of
the aircraft. The aircraft moves in the direction indicated by arrow 222 in Figure 5. When
accelerating, the stretcher 80 would therefore tend to move backwards, tovs;’ards the rear of the
aircraft due to the acceleration forces. Any such movement is significantly and substantially
restrained by the belt 216 fastened to the floor 60 of the cabin. When the aircraft is decelerating,
the front panel would serve to operate as a barrier, and prevent any forward movement as a result
of the deceleration forces.

It will be appreciated that the medical unit of the invention is not limited to the precise
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details which have been described above. The precise shape, width and configuration of cupboards
shown in the drawings and described herein may be varied depending on the type of equipment
which is stored. Further, the nature of storing the stretcher, and the manner in which it unfolds,
can vary. Of course, the medical equipment stored within the medical unit can vary widely, both
in terms of the amount of equipment, as well as its nature.

While, for most purposes, a passenger commercial airliner may typically only require one
medical unit 12 on board, there is nothing to prevent a plurality of such units from being located
and spaced about the aircraft. Different units within an aircraft may be either more or less
sophisticated, depending upon anticipated requirements. Further, an aircraft may be converted
into a mobile hospital of sorts by installing a plurality of the medical units 12 spaced throughout
the cabin, so that an aircraft can travel to an emergency area, and stretchers unfolded in each unit

so as to provide multiple treatment bays on the aircraft.
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CLAIMS:
1. An aircraft medical unit comprising:
a front panel configured to fit in an aircraft cabin so as to form a divider inside the cabin;
a rear panel of substantially the same shape as that of the front panel and spaced
therefrom;
a side panel between the front and rear panels, the front, rear and side panels defining a
chamber;
an access opening in the front panel; and
a stretcher frame, movable between a folded and stowed position in the chamber and an
unfolded and extended position to the outside of the chamber.
2. An aircraft medical unit as claimed in claim 1 wherein the front panel is configured so as
to fit in the aircraft cabin between rows of seats, the front, rear and side panels following the
contour of the shape of at least a portion of the aircraft
cabin.
3. An aircraft medical unit as claimed in claim 1 further comprising at least one item of
medical equipment used in the treatment of a patient.
An aircraft medical unit as claimed in claim 3 wherein the equipment is a monitor.
An aircraft medical unit as claimed in claim 3 wherein the equipment is a camera.
An aircraft medical unit as claimed in claim 3 wherein the equipment is a refrigerator.
An aircraft medical unit as claimed in claim 3 wherein the equipment is an incubator.

An aircraft medical unit as claimed in claim 3 wherein the equipment is a defibrillator.

D B AN A

An aircraft medical unit as claimed in claim 3 wherein the equipment is a respirator.

10. An aircraft medical unit as claimed in claim 3 wherein the equipment is an oxygen supply.
11. An aircraft medical unit as claimed in claim 3 wherein the equipment is-an autoclave.
12.  An aircraft medical unit as claimed in claim 1 wherein the access opening can be opened
and closed by doors. .

13.  An aircraft medical unit as claimed in claim 12 wherein the doors comprise a pair of
slidable shutters which run in tracks formed within the chamber of the medical unit.

14.  An aircraft medical unit further comprising a plurality of cupboards, each cupboard

accommodating selected medical equipment or machinery.

"15.  Anaircraft medical unit as claimed in claim 1 further comprising an access door in the rear
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panel for providing access to the chamber for installation and maintenance.

16. An aircraft medical unit as claimed in claim 1 wherein the stretcher frame comprises a head
end portion, a foot end portion and a foot end support leg, wherein the head end portion and foot
end portions, and the foot end support leg are pivotally connected to each other so as to fold for
stowage within the chamber, the head end portion and foot end portion unfolding in the extended
position to form a substantially rectangular stfetcher frame, and the foot end support leg being
attached to the foot end portion and unfoldable with respect thereto, the head end portion being
securely fastened to a clamp within the chamber when in the extended position, and the foot end
support leg being unfolded to fasten to the aircraft cabin when in the extended position.

17.  Anaircraft medical unit as claimed in claim 1 further comprising a mattress frame and an
associated mattress connectable to the stretcher frame.

18. An aircraft medical unit as claimed in claim 1 further comprising a belt extending between
the stretcher frame at its one end, and fastenable to the cabin at its other end, to provide further
stability to the stretcher frame when in the unfolded and extended position.

19.  An aircraft medical unit as claimed in claim 1 further comprising adjustable lighting for
positioning over the stretcher.

20, An aircraft medical unit as claimed in claim 3 further comprising a power unit.

21. An aircraft medical unit as claimed in claim 3 further comprising a power converter for
converting aircraft power into a power source usable by the medical equipment.

22. An aircraft medical unit as claimed in claim 1 further comprising communication
equipment to enable personnel at the medical unit to communicate within the aircraft and with
land-based sources.

23. An aircraft medical unit as claimed in claim 1 wherein the stretcher frame is spring-
mounted within the chamber to facilitate movement thereof between the folded and the stowed
position on the one hand, and the unfolded and extended position on the other.

24. . An aircraft medical unit as claimed in claim 3 further comprising at least one clamping
member for attaching an item of medical equipment to the stretcher frame at a desired location.
25. An aircraft medical unit as claimed in claim 1 further comprising attachment members for
securing the medical unit to tracks constructed in the cabin of the aircraft.

26. An aircraft medical unit as claimed in claim 1 further comprising an oxygen supply

connector for connecting the medical unit to the oxygen supply within an aircraft.
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27. An aircraft medical unit as claimed in claim 1 further comprising communication system

connector for connecting to the communication system within the aircraft.
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(54) Title: SEATING FOR A PASSENGER VEHICLE

(57) Abstract: A seating arrangement for a passenger-carrying vehicle, especially aircraft. The arrangement provides a plurality
& of seating positions (P1, P2,P3), a seating position comprising a seat (20) and a footwell (22). The footwell (22) of a first seating
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

located 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 posifions 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 passengel* 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 odcupiers 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 116



10

15

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 hereinafier, 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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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). In the embodiment of Figure 3, the back 26 of the seat 20
does not move (or mo*;fes 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, approximately 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 posifions
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 mainiy by the respective seats 20 although thg sleeping

i
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 déscribed 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 5!3611 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 seat, 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 butiress 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 butiress 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 ?ariety 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 approximatelyvl 50 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 alternative 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 é 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. Tt 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 armi 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 mum
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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 \lNay 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 82

and the first row of seats adjacent thereto.

fn order to provide a footwell for each of the seats in the front row, a respeétive 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 dgain,
the objective is to minimise the longitud{nal 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 .B747 (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 135 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 of Veach 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.

¥

Figure 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/buitress, 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 ecconomy 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

to 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 seating
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 5, wherein an arm-receiving region of the second seating position overhangs

part of the footwell of the first seating position.

Petitioner C&D Zodiac, Inc. — Exhibit 1002 - Page 133



10

15

25

30

WO 2005/014395 PCT/EP2004/008006

20

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 accommaodating 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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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 £light,
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.

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

Preferably the compartment walls are at least 1.5
m high.

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
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
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.

With this arrangement, the doorway walls define
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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 wversa.

Forming the doorway walls as curved walls as
viewed from the aisles means that there is additional
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
wardrcocbes 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 flight 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 bagic 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
aisle, 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 one

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 asgembly 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 i1s not obscured by the doors when the

doors are in the retracted positiomns.

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 configuratiomns.

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 chalr 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

5 extending horizontally into the compartment proximate the
chair.

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

One interactive combination of the above-
described furniture in the compartment space comprises:
(a) the chair to one side of the doorway, (b) the seat to
15 the other side of the doorway., (¢) 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
20 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
25 more of a work desk, a table assembly, a seat, a bed and a

visual display system of an entertainment system.

With this selection of basic furniture, in one

embodiment the compartment comprises the following

30 interactive combination of the above-described basic
furniture in the compartment space: (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

35 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 comprises 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 omne
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 cormer 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 altermative, 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 betwsen 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 outwardly 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 gliding 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 i1s a perspective view similar to Figure
2 with compartmeﬁt doors closed and retractable blinds of

the doors in an open position;

Figure 5 i1s 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;

Figure 7 is a perspective view of part of the
compartment shown in Figure 2 with a passenger chair in a

folded pogition;

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

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;

Figure 11l 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;

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
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

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
5 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

10 present invention;

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

of Figure 20;

15
Figure 22 is a further detailed view of another
part of the cabin shown in Figure 20 viewed in a different
direction to that of Figures 20 and 21;
20 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
25 private passenger compartment shown in Figure 23 in

another compartment configuration:;

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

30 the aircraft cabin;

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

35
Figure 27 is 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 operations 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, 11b, 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, 1l1lb, 1llc are
accessible via doorways 9 in the walls 7b, hereinafter
referred to as “doorway walls 7b”, that define the aisgles
51.

The doorxrways 9 are centrally positioned in the
doorway walls 7b and divide the walls 7b into two equal-
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sized sections, one on each side of the walls 7b.

The two outer rows 1lla, 1llc 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 wallg 15. The walls 7a form end walls of
the compartmentg 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 esgentially T-ghaped 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 sgides of

the internal row.

The compartments 5 in the internal row 1lb are
identical to the compartments 5 in the outer rows 1la and
1llc 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 involves 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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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 92 of the compartments on one side of
the aisles 51 face the doorway walls 7b on the other side
of the aisles 51, and wvice versa.

Ags 1s 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 space 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 retractéd positions in which the doors
are located in frames (not shown) in the doorway walls 7b
and closed positiomns 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 flights.

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 £lights.
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 i1s positioned against the end
wall 7a on that side of the doorway, (¢} the cadenza 33 is
located against the wall opposite the doorway 9, (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 gpace 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 functiomal

5 configuration to another, gquite 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 alsc includes the following features:
15 ¢ Wardrobes.
» Breakfast tables.

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

¢ 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 glidably mounted
within the end walls 7a. As can be appreciated from the
figure, the wardrobe frames are arranged for gliding
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 suits 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 29. 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.

BEach 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 lla, 1l1lb, 1llc of
compartments 5 arranged in a length-wise extending
direction of the aircraft.

The two outer rows 1lla, 1llc are positioned along
opposite sides of the aircraft with the aircraft side
walls 15 forming compartment walls.

The central row 11b 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 visual 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 also 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 gelectively arranged in a number
of different functional 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 gpecifically, 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
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 reguirements. The chair may

be of a conventional comstruction.

Figure 27 shows the table assembly 25 in an

operative position.

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.

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.
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

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

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 1s 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 thig configuration the compartment is multi-
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”
passenger. Alternatively, the table assembly 25 can be
used as a work desk by the single passenger or the

assenger and a “wisiting” passenger.
g g

Figure 29 illustrates a first step to transform
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
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
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.

Thereafter, the base member 41 of the table
assembly 25 is glid 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

is located against the aircraft side wall 15.

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

In the configuration shown in Figure 33 the
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.

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.

This step comprises lowering the bed 29 from the
raised position shown in Figure 14 to the lowered position

gshown in Figure 35.

Figure 35 illustrates the bed 29 supported by the
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
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

Figure 17 to a “working” coanfiguration.

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

the chair is facing towards the aircraft side wall 15.

Figure 38 illustrates a subsegquent step of
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raising the bed 29 from the lowered position to the raised
position shown in the figure. This step enables access to
the work desk 23.

The work desk 23 is vertically 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 yows l1lla, 11b, 1lc 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 aisles 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 pair of compartments is
separated by a length-wise extending wall that is a
removable wall, whereby the pair of compartmentg 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

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

rows of compartments.

16. The cabin defined im claim 15 wherein 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.

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

enclosed spaced when the doors are closed.

i8. A private passenger compartment for a passenger
during an aircraft £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.

19. The compartment defined in claim 18 wherein the

compartment walls are at least 1.5 m high.

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.

i5 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 windowg 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.

31. The compartment defined in claim 30 wherein the
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

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
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 fasghion 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 positiom.

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
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

Petitioner C&D Zodiac, Inc. — Exhibit 1002 - Page 195



WO 2005/080196

10

15

20

25

30

35

PCT/SG2005/000042
- 33 -

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 withimn 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 position.

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 is 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 caden=za
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
doorxway, 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 wvisual

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

comprises 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 corner
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 omne 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, (4d) 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.

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 position.

55. The compartment defined in claims 54 wherein the
bed 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.

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
assembly is in the operative position so that the chair
can be swiveled between positions facing the work desk and
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

regquirements of different passengers.

58. The compartment defined in claim 57 wherein the
stored position of the table assembly is adjacent the work
desk.

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

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 (c) 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.

i5
62. The compartment defined in claim 61 wherein the
support arm comprises a table support element that is
positioned to suppeort an underside of the table when the
table assembly is the operative position with the table in

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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(57) Abrégé : Cette paroi de séparation (2) pour cabine d'aéronef comporte : un panneau vertical (24, 26, 28) rigide et fixe, un
élément mobile (32) entre une position déployée dans laquelle I'élément mobile (32) fait saillie au-dela des contours du panneau
(24, 26, 28) rigide et fixe et une position rétractée dans laquelle la partie en saillie de I'élément mobile (32) est escamotée au moins
partiellement par rapport aux contours du panneau (24, 26, 28) rigide et fixe.
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Cloison de séparation dans une cabine d'aéronef

La présente invention concerne une paroi de séparation dans une
cabine d'aéronef.

Dans une cabine d'aéronef, on trouve parfois des sieges de types
différents. Ces sieges différents permettent d'offrir aux passagers divers niveaux
de confort dans la cabine de ['aéronef. Dans de telles cabines, on frouve alors
généralement trois niveaux de confort définissant trois classes de confort
croissant : la classe économique, la classe affaires et la premiére classe. Les
sieges d'une méme classe sont généralement regroupés au sein dun
compartiment.

De maniére connue, les compartiments dans une cabine d'aéronef sont
séparés les uns des autres par une cloison de séparation transversale. Ces
cloisons doivent étre réalisées en respectant les différentes régles de sécurité.
Ainsi, il convient notamment de pouvoir évacuer rapidement l'aéronef en cas de
danger. Les couloirs de la cabine de I'aéronef ne doivent donc pas comporter
d'obstacles. Les cloisons de séparation de l'art antérieur comportent ainsi
généralement des parois rigides présentant la largeur de deux ou trois siéges et
disposées derriére une rangée transversale de siéges. Entre ces parois, au niveau
du (ou des) couloir(s), un rideau, généralement textile, réalise la séparation entre
les compartiments.

Avec une telle cloison de séparation, [lisolement entre les
compartiments est imparfait. Ceci est di en partie a I'utilisation de rideaux souples
pour réaliser la séparation au niveau des couloirs mais également a la forme des
parois rigides. En effet, pour permettre I'ouverture des coffres a bagages, placés
en hauteur, la partie supérieure des parois rigides est découpée. Ainsi au cours
d'un vol, lorsque les coffres a bagages sont fermés, une découpe apparait dans la
paroi de séparation au niveau de chaque coffre a bagages.

La présente invention a alors pour but de fournir une paroi (et une
cloison) de séparation permetitant de réaliser un bon isolement entre des
compartiments de cabine d'aéronef, méme au niveau de coffres a bagages.

A cet effet, elle propose une paroi de séparation pour cabine d'aéronef
comportant un panneau vertical rigide et fixe.

Selon l'invention, cette paroi comporte en outre un élément mobile entre
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une position déployée dans laquelle I'élément mobile fait saillie au-dela des
contours du panneau rigide et fixe et une position rétractée dans laquelle la partie
en saillie de I'élément mobile est escamotée au moins partiellement par rapport
aux contours du panneau rigide et fixe.

Une telle paroi de séparation peut s'adapter a des contours "variables”
tels ceux définis par un coffre a bagages qui peut étre ouvert ou fermé. Ainsi, la
position déployée de I'élément mobile correspond par exemple a la position
fermée d'un coffre & bagages sous lequel se trouve la paroi de séparation et la
position rétractée correspond a la position ouverte de ce coffre a bagages.

Dans une premiére forme de réalisation, I'élément mobile est monté
pivotant autour d'un axe horizontal. Il s'agit ici d'un mouvement simple qui permet
généralement de bien suivre le mouvement d'ouverture d'un coffre a bagages.

Une forme de réalisation préférée prévoit que I'élément mobile est une
lame qui, dans sa position rétractée, est logée au moins partiellement dans une
réservation prévue a cet effet dans le panneau rigide et fixe. Ainsi,
esthétiquement, on ne voit apparaitre que la partie en saillie de I'élément mobile.
Dans cette forme préférée, le panneau rigide et fixe comporte par exemple deux
faces latérales entre lesquelles vient prendre place la lame mobile, et le guidage
de la lame mobile entre sa position déployée et sa position rétractée, et
inversement, est assuré par les faces latérales du panneau rigide et fixe. Dans
cette variante, la lame mobile est guidée comme une vitre de portiere de véhicule
automobile.

Pour commander le mouvement de I'élément mobile, il est proposé par
exemple que des moyens de rappel précontraignent I'élément mobile vers sa
position déployee. De cette maniere, cet élément peut suivre le contour "variable”.
Dans le cas d'une paroi située sous un coffre a bagages, I'élément mobile peut
suivre les ouvertures et fermetures de ce coffre.

Pour une meilleure liaison entre [I'élément mobile et un coffre a
bagages, I'élément mobile présente un bord supérieur sur lequel coulisse par
exemple un butoir destiné a venir au contact d'une porte de coffre a bagages et
fixé sur celle-ci.

La présente invention concerne également une cloison de séparation
pour cabine d'aéronef comportant au moins une paroi de séparation et un rideau,

dans laquelle au moins une paroi de séparation est une paroi telle que décrite ci-
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dessus. Elle concerne également une cabine d'aéronef et un aéronef, caractérisés
en ce qu'ils comportent chacun au moins une telle paroi de séparation.

Des détails et avantages de la présente invention ressortiront mieux de
la description qui suit, faite en référence aux dessins schématiques annexés sur
lesquels :

La figure 1 représente en perspective une cloison de séparation selon
I'invention, et

La figure 2 est une vue partielle de face d'une cabine d'aéronef équipée
d'une cloison de séparation selon l'invention.

La figure 1 représente une cloison de séparation destinée a prendre
place dans une cabine d'aéronef. Cetie cloison est destinée a étre disposée
transversalement dans cette cabine. Cetie cloison de séparation comporte
notamment deux parois de séparation latérale 2, une paroi de séparation centrale
4, deux rideaux 6 et un bandeau 8 supérieur. Tous ces éléments sont placés
sensiblement dans un méme plan que l'on supposera dans la suite de la
description comme étant vertical.

Comme le montre la figure 2, cette cloison de séparation est destinée a
isoler I'un de l'autre deux compartiments de la cabine d'aéronef. Dans I'exemple
de la figure 2, la cloison de séparation est disposée entre un compartiment de
classe affaires équipé de siéges convertibles 10 et un compartiment de classe
économique équipé de siéges a dossier inclinable 12. La cloison de séparation
s'étend depuis le sol 14 de la cabine d'aéronef jusqu'a son plafond et d'une paroi
latérale 16 de cette cabine jusqu'a la paroi latérale opposée.

La paroi de séparation centrale 4 est une paroi fixe rigide. Elle
correspond a une paroi de séparation telle celles que l'on connait de l'art
antérieur. Elle est disposée entre deux rangées de siéges successives. Dans la
cabine d'aéronef considérée ici a titre d'exemple, deux couloirs 18 (dont seul un
est représenté sur la figure 2) s'étendent longitudinalement dans la cabine de
I'aéronef pour permettre I'accés aux siéges de cette cabine. La paroi de séparation
cenirale 4 est délimitée par ces deux couloirs 18. L'isolement entre les deux
compartiments de la cabine d'aéronef séparés par la cloison de séparation
représentée se fait au niveau des couloirs par les rideaux 6. On trouve ainsi un tel
rideau 6 de part et d'autre de la paroi de séparation centrale 4. Sur la figure 1, un

premier rideau 6 est montré dans sa position tirée dans laquelle il forme une
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séparation entre les deux compartiments et un autre rideau est montré dans sa
position pliée dans laquelle le rideau 6 laisse libre le passage entre les deux
compartiments.

Le bandeau 8 est disposé au-dessus de la paroi de séparation centrale
4 et des rideaux 6. Ces derniers peuvent étre par exemple portés par le bandeau
8. Une glissiére peut ainsi étre prévue aux extrémités de ce bandeau 8 sur la face
inférieure de celui-ci.

Ce bandeau est par exemple un bandeau lumineux sur lequel peuvent
apparaitre des pictogrammes (non représentés). Ces pictogrammes peuvent par
exemple indiquer aux passagers l'état libre ou occupé d'une toilette, rappeler
éventuellement une interdiction de fumer, demander aux passagers d'attacher leur
ceinture, efc....

La présente invention concerne plus particulierement les parois de
séparation latérales pour la configuration de cabine représentée aux dessins. Ces
parois de séparation latérales 2 se trouvent disposées contre les parois latérales
16 de la cabine d'aéronef. Du cbté opposé a cette paroi latérale 16 de cabine,
elles sont délimitées par un couloir 18. Les parois de séparation latérales 2
représentées reposent sur le sol 14 de la cabine d'aéronef. En partie supérieure,
ces parcis de séparation latérales 2 s'étendent non pas jusqu'au plafond de la
cabine d'aéronef mais jusqu'a un coffre & bagages 20. Dans I'exemple représenté,
ce dernier est monté pivotant autour d'un axe horizontal longitudinal. Sur les
figures, cet axe est symbolisé par un premier point de pivotement 22. Ce point
correspond a l'intersection entre I'axe de pivotement horizontal et le plan vertical
recevant la cloison de séparation.

Les deux parois de séparation latérales 2 de la figure 1 sont
symétriques par rapport a un plan médian vertical de la cabine d'aéronef. Seule
I'une de ces parois de séparation latérale 2 sera donc décrite ci-aprés.

Une paroi de séparation latérale 2, dans sa forme de réalisation
préférée, comporte une base 24, une face avant 26 et une face arriére 28. La
base 24 repose sur le sol 14 de la cabine d'aéronef. Les faces avant 26 et arriére
28 sont syméiriques l'une par rapport a l'autre et définissent entre elles un
logement 30. Ce dernier recoit une lame mobile 32 (alors que la base 24 et les
faces avant 26 et arriére 28 sont considérées comme étant fixes).

La forme des faces avant 26 et arriere 28 est telle que lorsque le coffre
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a bagages 20 est en position ouverte un espace subsisie entre la partie
supérieure des faces avant 26 et arriere 28 st le coffre & bagages 20 dans sa
position ouverte. La lame mobile 32 vient combler 'ouverture restant entre les
faces avant 26 et arriére 28 de la paroi de séparation latérale 2 et le coffre &
bagages 20, que celui-ci soit en position fermée ou ouverte.

Dans la forme de réalisation préférée représentée aux dessins, la lame
mobile 32 est montée pivotante autour d'un second axe horizontal, paralléle a
I'axe de pivotement du coffre & bagages 20. On a représenté sur les figures 1 et 2
un second point de pivotement 34 qui correspond a lintersection de l'axe de
pivotement de la lame mobile 32 avec le plan contenant la cloison de séparation.
Dans son mouvement de pivotement, la lame mobile 32 est guidée par les faces
avant 26 et arriére 28.

Des moyens sont prévus pour précontraindre la lame mobile 32 dans
sa position relevée, en contact avec le coffre & bagages 20. Dans la forme de
réalisation représentée, ces moyens comportent un ressort 36 accroché d'une part
a la lame mobile 32 et d'autre part a un point fixe, par exemple la base 24 de la
paroi de séparation latérale 2, comme représenté sur la figure 1.

Dans la forme de réalisation préférée représentée au dessin, la lame
mobile 32 ne vient pas directement au contact du coffre & bagages 20. Un butoir
38 fixé sous le coffre a bagages assure la liaison entre celui-ci et la lame mobile
32. On remarque sur les dessins que la lame mobile présente une aréte
supérieure 40 reprenant le contour de la face inférieure du coffre a8 bagages 20.
Lorsque le coffre 8 bagages 20 s'ouvre, le butoir 38 vient glisser sur l'aréte
supérieure 40 de la lame mobile 32.

Sur la figure 2, la lame mobile 32 est représentée dans sa position
déployée correspondant a la position fermée du coffre & bagages. Cette position
déployée est représentée en pointillés sur la figure 1. Sur cette derniére figure, la
lame mobile 32 est représentée dans sa position rétractée a lintérieur du
logement 30 en traits pleins. On remarque que la lame mobile 32 n'est que
partiellement rétractée dans son logement 30. Dans une autre forme de
réalisation, on pourrait prévoir que les faces avant 26 et arriére 28 de la paroi de
séparation latérale 2 viennent sensiblement épouser la face inférieure du coffre a
bagages 20 lorsque celui-ci est en position ouverte. Dans un tel cas de figure, la

lame mobile, dans sa position rétractée, serait entierement logée dans son
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logement 30.

Comme on peut le voir sur les dessins, la lame mobile 32 permet de
parfaire l'isclation entre deux compartiments d'une cabine d'aéronef. Une cloison
de séparation telle que décrite ci-dessus permet de réaliser un bon isolement
entre deux compartiments. Elle permet notamment d'avoir une isolation visuelle et
phonétique des compartiments. On peut également prévoir des é&clairages
différents dans deux compartiments voisins séparés par la cloison de séparation
selon l'invention.

La cloison de séparation selon l'invention permet de réaliser cet
isolement aussi bien lorsque les coffres a bagages sont dans leur position ouverte
que fermée.

En outre, la cloison de séparation selon linvention permet de respecter
les regles de sécurité et ne géne pas notamment I'évacuation des passagers en
cas d'urgence.

La présente invention ne se limite pas a la forme de réalisation préférée
décrite ci-dessus a titre d'exemple non limitatif. Elle concerne également toutes les
variantes de réalisation a la portée de I'homme du métier dans le cadre des
revendications ci-aprés.

Une cloison de séparation selon l'invention peut s'adapter & tous types
d'aéronefs. Elle concerne aussi bien des aéronefs monocouloir que des aéronefs
comportant plusieurs couloirs. La description faite concerne l'isolement de deux
compartiments de classes de confort différentes. Bien entendu, une telle cloison
de séparation peut étre utilisée pour réaliser deux compartiments d'une seule et
méme classe de confort ou par exemple pour isoler un compartiment destiné a
recevoir des passagers et un autre compartiment destiné par exemple au
personnel navigant (cuisine, etc...) ou tout auire type d'espace (espace médicalise
pour rapatriement sanitaire, etc...).

La description ci-dessus décrit un mode de réalisation préféré dans
lequel la lame est montée pivotante. Dans cet exemple de réalisation, le
mouvement de la lame mobile est adapté au mouvement que I'on rencontre le plus
souvent au niveau de coffre a bagages. ll est clair que le mouvement de la lame
mobile peut étre différent de celui décrit. On peut par exemple prévoir une
translation de cette lame dans le cas notamment ou le coffre a bagages s'ouvre en

se translatant. De méme, la lame mobile décrite est guidée entre les faces avant
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et faces arriere d'une paroi de séparation latérale. On pourrait prévoir une
structure dans laquelle la lame mobile ne viendrait pas se loger entre deux faces

d'une paroi mais viendrait simplement coulisser ou pivoter (ou tout autre
mouvement) le long d'une paroi.
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REVENDICATIONS

1. Paroi de séparation (2) pour cabine d'aéronef comportant :

- un panneau vertical (24, 26, 28) rigide et fixe, et

- un élément mobile (32) entre une position déployée dans laquelle
I'élément mobile (32) fait saillie au-dela des contours du panneau (24, 26, 28)
rigide et fixe et une position réfractée dans laquelle la partie en saillie de I'élément
mobile (32) est escamotée au moins partiellement par rapport aux contours du
panneau (24, 26, 28) rigide et fixe,

caractérisée en ce que ['élément mobile (32) présente un bord
supérieur (40) sur lequel coulisse un butoir (38) destiné a assurer la liaison entre
une porte de coffre a bagages (20) et {'élément mobile (32).

2. Paroi de séparation selon la revendication 1, caractérisée en ce que
I'élément mobile (32) est monté pivotant autour d'un axe horizontal (34).

3. Paroi de séparation selon l'une des revendications 1 ou 2,
caractérisée en ce que I'élément mobile (32) est une lame qui, dans sa position
rétraciée, est logée au moins partiellement dans une réservation (30) prévue a cet
effet dans le panneau (24, 26, 28) rigide et fixe.

4. Paroi de séparation selon la revendication 3, caractérisée en ce que
le panneau rigide et fixe comporte deux faces latérales (26, 28) entre lesquelles
vient prendre place la lame mobile (32), et en ce que le guidage de la lame mobile
(32) entre sa position déployée et sa position rétractée, et inversement, est assuré
par les faces latérales (26, 28) du panneau rigide et fixe.

5. Paroi de séparation selon l'une des revendications 1 a 4,
caractérisée en ce que des moyens de rappel (36) précontraignent I'élément
mobile (32) vers sa position déployée.

6. Ensemble comportant d'une part un coffre a bagages avec une porte
de coffre & bagages et d'autre part une paroi de séparation selon l'une des
revendications 1 a 5, caractérisée en ce que le butoir (38) est fixé sur la porte du
coffre a bagages (20).

7. Cloison de séparation pour cabine d'aéronef comportant au moins
une paroi de séparation (2, 4) et un rideau (6), caractérisée en ce qu'au moins une
paroi de séparation (2) est une paroi selon 'une des revendications 1 a 5.

8. Cabine d'aéronef, caractérisée en ce qu'elle comporte au moins une

paroi de séparation (2) selon l'une des revendications 1 a 5.
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9. Aéronef, caractérisé en ce qu'ii comporte au moins une paroi de
séparation (2) selon l'une des revendications 1 a 5.
10. Aéronef, caractérisé en ce qu'il comporte au moins un ensembie

selon la revendication 6.
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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
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JP 4604030 B2 22-12-2010
JP 2009513419 A 02-04-2009
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US 2011169306 Al 14-07-2011
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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
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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 appropriate, 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
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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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