Office de la Propriete Canadian CA 2904875 A1 2014/10/16

Intellectuelle Intellectual Property
du Canada Office (21) 2 904 875
S-FnZL%?QéSQZna " mfgt?yn%yaﬁ; " 12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
13) A1
(86) Date de depot PCT/PCT Filing Date: 2014/04/08 (51) CLInt./Int.Cl. B64D 71/06 (2006.01)

(87) Date publication PCT/PCT Publication Date: 2014/10/16 | (71) Demandeur/Applicant:
(85) Entrée phase nationale/National Entry: 2015/09/08 B/E AEROSPACE, INC., US

o ST . (72) Inventeurs/Inventors:
(86) N° demande PCT/PCT Application No.: US 2014/033274 BEROTH. MICHAEL. US:

(87) N° publication PCT/PCT Publication No.: 2014/168916 DE LA GARZA, JAVIER VALDES. US:

(30) Priorité/Priority: 2013/04/08 (US61/809,572) UDRISTE, DANIEL, US
(74) Agent: FURMAN IP LAW & STRATEGY PC

(54) Titre : SIEGE D'’AERONEF AYANT UN PIVOT DE LIAISON DE DOSSIER MOBILE EN TRANSLATION
(54) Title: AIRCRAFT SEAT WITH TRANSLATING SEATBACK LINKAGE PIVOT

(57) Abréegée/Abstract:

An aircraft passenger seat configured to recline and including a seatpan pivotally attached to a seatback, a spreader defining a non-
inear guide path controlling the seatpan angle as the seat reclines, translating seatback linkage defining a non-linear guide path
controlling the seatback angle as the seat reclines, and a drive link arranged to translate horizontally relative to the spreader to drive
seat recline motion.

A .o 3.. >
Ry o W RN
R u\'\'\‘ . . m s
Tty f S /g
P g

I*I ] . Paven, .
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC 48 @igmr -~

‘ B ot RIS
OPIC - CIPO 191 s




WO 2014/168916 A1 |[H I BRI R RAOROR L R

(43) International Publication Date

CA 02904875 2015-09-08

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

(19) World Intellectual Property
Organization
International Burecau

WIPOIPCT

16 October 2014 (16.10.2014)

(10) International Publication Number

WO 2014/168916 Al

(1)

(21)

(22)

(25)

(26)
(30)

(71)

(72)

(74)

(81)

International Patent Classification:
B64D 11/06 (2006.01)

International Application Number:
PCT/US2014/033274

International Filing Date:
8 April 2014 (08.04.2014)

Filing Language: English
Publication Language: English
Priority Data:

61/809,572 8 April 2013 (08.04.2013) US

Applicant: B/E AEROSPACE, INC. [US/US]; 1400 Cor-
porate Center Way, Wellington, FL 33414 (US).

Inventors: BEROTH, Michael; 3159 Allerton Lake
Drive, Winston-Salem, NC 27106 (US). DE LA GARZA,
Javier, Valdes; 10284 NW 56th St., Miami, FL 33178
(US). UDRISTE, Daniel; 5965 NW 125th Ave, Coral
Springs, FL 33076 (US).

Agents: ADAMS, W. Thad, III et al.; Shumaker, Loop &
Kendrick, LLP, First Citizens Bank Plaza, 128 South Try-
on Street; Suite 1800, Charlotte, NC 28202 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AQO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
IN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
A

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
FE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

before the expiration of the time [imit for amending the

claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

(534) Title: AIRCRAFT SEAT WITH TRANSLATING SEATBACK LINKAGE PIVOT

(57) Abstract: An aircraft passenger seat configured to re-
cline and including a seatpan pivotally attached to a seat-
back, a spreader defining a non-linear guide path controlling
the seatpan angle as the seat reclines, translating seatback
linkage defining a non-linear guide path controlling the seat-
back angle as the seat reclines, and a drive link arranged to
translate horizontally relative to the spreader to drive seat re-
cline motion.
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AIRCRAFT SEAT WITH TRANSLATING SEATBACK LINKAGE PIVOT

TECHNICAL FIELD AND BACKGROUND OF THE INVENTION

[0001] The present invention relates generally to an aircraft passenger seat
cqnfigured to recline, and more particularly, to an aircraft passenger seat having a translating
seatback linkage pivot for providing greater control and customization over the relationship
of the seatback and seatpan angles as the seat reclines.

{0002} Aircraft passenger seats are typically configured to recline during flight to
enhance comfort. Premium and luxury seats, such as those found in passenger suites, may be
configured to recline to horizontal for sleeping. More economical seats typically have a
limited amount of recline due to space limitations behind the seat.

(0003] In the above reclining seats, the seatback and seatpan are typically
pivotally attached in an arrangement in which the pivot is fixed. In such an arrangement, the
movement of one seating surface can advantageously be used to drive the movement of the
other, but the horizontal fixing of the pivot disadvantageously limits the amount of seatback
recline, particularly in seats with a fixed privacy partition located behind the seat and a short
distance between the pivot and the partition. Further, the pivotal attachment of the seatback
and seatpan in such a constrained space limits achieving certain seating angtes during the
reclining motion. Therefore, what is needed is a seat recline mechanism configured to take
full advantage of limited space, as well as a seat recline mechanism configured to achieve seat
angles not capable of being achicved in fixed pivot seats without the complexity, cost and
weight of additional actuators.

BRIEF SUMMARY OF THE INVENTION

[0004] In a first embodiment, provided herein is an aircraft passenger scat
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configured to recline including a seatpan pivotally attached to a seatback, a fixed spreader
delining a first non-linear guide path arranged to guide seatpan movement, seatback linkage
arranged to translate relative to the fixed spreader, and a drive link arranged to translate
horizontally relative to the fixed spreader to recline the seat.

[10005] In a further aspect, a first end of the drive link may be attached to a
forward end of the seatpan and a second end of the drive link may travel along a second non-
linear guide path of the seatback linkage.

[0006] In a further aspect, the drive link may be arranged to move horizontally
away from the fixed spreader to drive the seatback toward horizontal and move toward the
fixed spreader to drive the seatback toward vertical.

10007}  In a further aspect, the aircraft seat may include a seatback link pivotally
attached at a first end to the seatback and pivotally attached at a second end to the seatback
linkage, the seatback link arranged to pivot in a direction of the seatback linkage as the
aircraft passenger seat reclines, and in a direction apart from the seatback linkage as the

seatback returns upright.

[0008] In a further aspect, a first end of the seatback linkage may be pivotally
attached to the fixed spreader such that a second end of the scatback linkage is free to pivot
up and down as the drive link translates horizontally relative to the fixed spreader.

[0009] In a further aspect, the aircraft seat may include a finear actuator positioned
beneath the seatpan for driving horizontal translation of the drive link.

(0010} In a further aspect, the angle between the scatpan and the scatback may
increase as the seatback moves toward horizontal,

10011} In a turther aspect, the seatpan and the seatback may translate forward

relative to the fixed spreader as the aircraft passenger seat reclines.
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[0012]  In a further aspect, the seat may include a first roller spaced in fixed
relation from the pivot of the seatpan and the seatback that travels along the first non-linear
guide path of the fixed spreader to control seatpan movement, and a second roller fixed to the
drive link that travels along the second non-linear guide path of the seatbacklinkage to drive
seatback linkage movement as the drive link translates horizontally relative to the fixed
spreader.,

[0013]  In a further aspect, the seat includes spaced left and right fixed spreaders
interconnected through transverse forward, center and rear beam tubes, and spaced legs
connected to one or more of the transverse forward, center and rear beam tubes.

[0014]  In a further aspect, the seatback linkage may pivot relative to the fixed
spreader as the drive link translates horizontally relative to the fixed spreader.

(00157  In a further aspect, the first non-linear guide path may be shaped to controi

the seatpan angle and the second linear guide path may be shaped to control the seatback

angle as the aircrail passenger seat reclines.

[0016]  According to another embodiment of the invention, provided herein is an
aircraft passenger seat configured to recline and including a seatpan pivotally attached to a
seatback, a spreader defining a non-linear guide path controlling the seatpan angle as the
aircraft passenger seat reclines, translating seatback linkage defining a non-linear guide path
controlling the seatback angle as the aircraft passenger seat reclines, and a drive link arranged
to move the seatpan along the non-linear guide path of the spreader and the seatback along the
non-linear guide path of the seatback linkage as the drive link translates horizontaily relative
to the spreader.

[0017] In a further aspect, the spreader may be fixed, the seatback linkage may be

pivotally attached to the spreader, and the drive link may be arranged to move horizontally
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away {rom the fixed spreader to drive the seatback toward horizontal and move toward the

fixed spreader to drive the seatback toward vertical.

[0018]  In a further aspect, the seat may include a seatback link pivotally attached
at a first end to the seatback and pivotally attached at a second end to the seatback linkage,
the seatback link arranged to pivot in a direction of the seatback linkage as the aircraft
passenger seat reclines, and in a direction apart from the seatback linkage as the seatback
returns upright.

[0019]  In a further aspect, the seat may include an actuator positioned bencath the
seatpan for driving horizontal translation of the drive link.

[0020]  The aircraft seat may include one or more or a combination of the above

features and aspects.
BRIEF DESCRIPTION OF THE DRAWINGS

(0021]  Features, aspects and advantages of the present invention are understood
when the following detailed description of the invention is read with reference to the
accompanying drawings, in which:

[0022]  FIG. 1 is a side view of an aircraft seat according to an embodiment of the
invention shown in an upright sitting position;

[0023]  FIG. 2 is a side view of the seat of I'1(G, 1 shown in a mid-recline sitting
position;

[0024] FIG. 3 is a side view of the seat of FIG. 1 shown in another mid-recline
sitting position;

(00251  FIG. 4 isaside view of the seat of FIG. 1 shown with the seatback reclined
to near horizontal; and

[0026]  FIG. 5 is a side view of the seat of FIG. 1 shown fully reclined to form a
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flat bed.
DETAILED DESCRIPTION OF THE INVENTION

(00271  The present invention will now be described more fully hereinafter with
reference to the accompanying drawings in which exemplary'embédimcnts of the invention
are shown. However, the invention may be embodied in many different forms and should not
be construed as limited to the representative embodiments set forth herein, The exemplary
embodiments are provided so that this disclosure will be both thorough and complete, and
will fully convey the scope of the invention and enable one of ordinary skill in the art to
make, use and practice the invention. Like reference numbers refer to like elements
throughout the various drawings,

100281 Referring to the figures, an aircraft passenger seat configured with a
seatback recline and translation mechanism ts shown generally at reference numeral 20, The
seat 20 generally includes a fixed seat base frame 22 supporting the seat throughout various
sitting positions. The fixed seat base frame 22 generally includes spaced left and right
spreaders 24 interconnected through transverse beam tubes. As shown, the transverse beam
tubes include a forward beam 26, a center beam 28, and a rear beam 30 arranged horizontally
coplanar spaced along the length of the spreaders 24. Left and right legs 32 attach to the
spreaders 24 to support the seat. Conventional track fasteners, for exaniple, anti-rattle track
fasteners 34, may be used to secure the legs 32 to the floor 36. Although only one side of the

seat is shown throughout the figures for clarity of movement, it should be understood that the

seat includes left and right-side versions of various components to maintain the seat square

and paralicl throughout its range of motion.

[0029]  The seat 20 further includes a seatpan 38 pivotally attached to a seatback

40, and may optionally include an actuator driven legrest 42. The seatpan 38, seatback 40,
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and optional legrest 42 are arranged and interconnected such that the seating surfaces may
move together as the seat moves between upright and lie-flat scating positions. Seat recline is
preferably driven through seatpan movement, with legrest angular deployment being
independent of seatpan movement. The seat 20 may be surrounded by a fixed shell or
partition 44, and further includes left and right armrests 46.

[0030]  The left and right spreaders 24, which are horizontally and vertically fixed,
each define a non-linear guide path 48 arranged to guide seatpan movement. As shown, the
guide path 48 has a substantially arcuate shape extending substantially the length of the
spreader 24. The ends of the guide path 48 are the highest vertical points of the guide path
(i.e., the guide path “opens” upward”), with the forward end being slightly vertically higher
that the rearward end. In this arrangement, the rear end of the scatpan 38 is lowest at mid-
recline to provide a cradling sitting position. The guide path 48 guides a roller 50 spaced in
fixed relation from the pivot 52 of the seatpan 38 and seatback 40. As the roller 50 travels
from the rearward end to the forward end of the guide path 48, the seatpan 38 pivots about a
drive link attachment point such that the rear end of the seatpan starts high, lowers, then

vertically rises. The shape, length and curvature of the guide path 48 may be customized to

control secatpan movement and the angle ot the seatpan.
[0031]  The seatback 40 is supported by linkage including seatback linkage 54
arranged to move relative to the fixed spreader 24 to guide secatback movement, and a

seatback link 56 pivotally attached at a first end to the seatback 40 and pivotally attached at a

second end to the seatback linkage 54, The seatback link 56 is arranged to pivot in a direction
of the seatback linkage 54 as the seatback reclines, and in a direction apart from the seatback

linkage 54 as the seatback returns upright. A first end of the seatback linkage 54 1s pivotally

attached to the fixed spreader 24 such that a second end of the seatback linkage is free to

6
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pivot up and down as the drive link 58 translates horizontally relative to the fixed spreader
24,

[0032] The seatback linkage 54 also defines a non-linear guide path 60 for guiding
movement of the seatback 40 and controlling the angle thereof. The non-linear guide path 60
is also generally arcuate shaped, however, opens “downward.” As the seatback 40 translates
forward to recline, a roller 62 fixed to the drive link 58 travels along the guide path 60 from
the rearward end to the forward end of the guide path, thercby controlling the seatback angle
as the seatback reclines. The respective shapes and path lengths of the two guide paths 48, 60
can be customized to control the seatpan 38 and seatback 40 angles and the relationship
therebetween throughout the range of motion of the seat. In a preferred embodiment, the‘ seat
is steplessly adjustable throughout its range of motion to achieve a nearly number of sitting
positions.

[0033]  The drive link 58 is arranged to translate horizontally relative to the fixed
spreader 24 to drive the seat between its upright and lic-flat sitting positions. A forward end
of the drive link 58 is attached to a forward end of the seatpan 38, and a rear (i.e., second) end
of the drive link includes the roller 62 arranged to travel along the guide path 60. As the
drive link 58 moves horizontally forward (i.e., in the direction away from the fixed spreader
24), the drive link pulls the seatpan 38 horizontally forward such that the roller 50 travels

along the guide path 48 controlling the seatpan angle. At the same time, the seatback 40

translates forward along with the seatpan 38 because of the pivotal connection therebetween,

and the angle of the seatback 40 is controlled as the seatback linkage 54 is moved. The drive

link 58 may be moved horizontally using a linear actuator 64 located beneath the seatpan 38
and fixed to the secat base frame. In a particular embodiment, the linear actuator 64 may be a

screw-type actuator known to those skilled in the art for effecting linear motion. The drive
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link 58 translates horizontally away from the fixed spreader 24 to “pull” the seatback 38

toward horizontal, and translates toward the fixed spreader 24 to “push’ the seatback 38
toward vertical.

10034] Referring to FIG. [, the seat 20 is shown in an upright sitting position for
taxi, takeoff and landing (“TTOL”). In the upright sitting position, the relationship between
the seatpan and seatback angles may be about 2° from horizontal for the seatpan 38 and about

7.5° from vertical for the seatback 40, with the seatpan 38 sloping in the rearward direction 1o

cradle the passenger,

(0035} Referring to FIG. 2, as the seat 20 reclines, the relationship between the
seatpan and seatback angle may change to about 15° from horizontal and about 32° from
vertical for the respective scatpan 38 and seatback 40.

[0036] Referring to FIG. 3, as the seat 20 continues to recline, the relationship

between the seatpan and seatback angle may change to about 13° and about 56° for the
respective scatpan 38 and seatback 40.

[0037]  Referring to FIG. 4, with the seat 20 nearly horizontal, the relationship
between the seatpan and seatback angle may change to about 0° and about 77° for the
respective seatpan 38 and seatback 40.

00381 Referring to FIG. 5, with the seat in a horizontal sleeping position, the
seatpan and seatback angles may be nearly 0°, for example, about 2° and about 88° for the
respective seatpan 38 and seatback 40, with the seatpan 38 sloping forward. In other mid-
recline sitting positions,- the relationship between the seatpan and seatback angles is
controlled and dictated by the path shapes and arragment of the guide paths 48, 60. For
example, in other mid-recline sitting positions the seatpan and scatback angles may be 12.5°

and 25° respectively, 17.5° and 40° respectively, and 17.5° and 47° respectively, as a result of
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a more linear portion along the first guide path 48 that holds the seatpan angle stcady as the

scatback 40 continues its recline.

(0039} The shapes of the guide paths 48, 60 can be customized to control the
seatpan and seatback angles as the seat reclines. For example, as shown, the guide path 48 of
the fixed spreader 24 changes the angle of the seatpan 38 as the scat reclines by raising and
lowering the rear end of the seatpan. The guide paths and vertical positions of the ends
thereof can be customized to control the angles of the seatpan 38 and the seatback 40 as the
seat reclines. Further control of the seatpan and seatback angles can be achieved by changing
the pivotal attachment locations and shape of the various linkage. Prior to the present
invention, simultaneously lifling the seatpan and the seatback by pushing the seat backwards
was not achievable without employing multiple actuators.

[0040]  The foregoing description provides embodiments of the invention by way
of example only. It is envisioned that other embodiments may perform similar functions

and/or achieve similar results. Any and all such equivalent embodiments and examples are

within the scope of the present invention.
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What is claimed is:
l. An aircraft passenger seat configured to recline, comprising:

a seatpan pivotally attached to a seatback;

a fixed spreader defining a first non-linear guide path for controlling the angle of'the
seatpan as the aircraft passenger seat reclines;

seatback linkage arranged to move relative to the fixed spreader as the aircraft
passenger seat reclines, the seatback linkage defining a second non-linear guide path for
controlling the angle of the seatback as the passenger seat reclines; and

a drive link arranged to translate horizontally relative to the fixed spreader to recline

the amrcraft passenger seat.

2. The aircraft passenger seat of claim |, wherein a first end of the drive link is attached
to a forward end of the seatpan and a second end of the drive link travels along the second
non-linear guide path of the seatback linkage, and wherein the drive link is arranged to move

horizontally away from the fixed spreader to drive the seatback toward horizontal and move

toward the fixed spreader to drive the scatback toward vertical.

3. The aircraft passenger seat of claim 1, further comprising a seatback link pivotally
attached at a first end to the seatback and pivotally attached at a second end to the seatback
linkage, the scatback link arranged to pivot in a direction of the seatback linkage as the

seatback reclincs, and in a direction apart from the seatback linkage as the seatback returns

upright.

4, The aircraft passenger seat of claim 1, wherein a first end of the seatback linkage is

10
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pivotally attached to the fixed spreader such that a second end of the seatback linkage is free

to pivot up and down as the drive link translates horizontally relative to the fixed spreader.

5. The aircraft passenger seat of claim 1, further comprising a linear actuator positioned

beneath the seatpan for driving horizontal translation of the drive link,

6. The aircraft passenger seat of claim 1, wherein the first and second non-linear guide
paths are shaped to control the relationship between the angles of the seatpan and the seatback

as the aircraft passenger scat reclines and moves toward upright.

7. The aircraft passenger scat of claim 1, wherein the seatpan and the seatback translate

forward relative to the fixed spreader as the aircraft passenger seat reclines.

8. The aircraft passenger seat of claim 1, whercin a first roller spaced n fixed relation
from the pivot of the seatpan and the seatback travels along the first non-linear guide path of
the fixed spreader to control seatpan movement, and a second roller fixed to the drive link
travels along the second non-linear guide path of the scatback linkage to drive seatback

linkage movement as the drive link translates horizontally relative to the fixed spreader.
g, The aircraft passenger seat of claim 1, further comprising spaced left and right fixed

spreaders interconnected through transverse forward, center and rear beam tubes, and spaced

legs connected to one or more of the transverse forward, center and rear beam tubes.

10.  The aircraft passenger seat of claim 1, wherein the seatback linkage pivots relative to

11
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the fixed spreader as the drive link translates horizontally relative to the fixed spreader.

11.  The aircraft passenger seat of claim 1, wherein the first non-linear guide path 1s
shaped to control the seatpan angle and the second linear guide path is shaped to control the

seatback angle as the aircraft passenger seat reclines.

12
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