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(54) A seating unit for an alrcraft cabin

(57} A seating unit (1} comprises a fixed housing
(10} containing a primary seal with a reclinable back ar-
ranged to recline in such a manner that it remains within
the housing. The seating unit is suitable for a aircraft
cabin and may further comprise a leg-rest arranged to
cooperate with the seating portion to form part of a sub-
stantially flat surface when the back is reclined in a sub-
stantially horizontal position. The seating unit may fur-

ther comprise a secondary seat (3) positioned to face
the primary seat, the secondary seat having a seating
portion positioned to cooperate with the leg-rest of the
primary seat to form a portion of the substantially flat
surface when the back of the primary seat is reclined in
the substantially horizontal position. Privacy between
seats and use of available space within an aircraft cabin
may be optimised by arranging at least some of the
seats in an echelon.
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Description

{0001] The invention relates to a seating unit for an
aircraft cabin,

[0002] Inmost aircraft the first class cabin is fitted with
large, widely spaced apart seats in order to provide pas-
sengers with space and comfort during their journey.
Presently, virtually every first class cabin Is fitted with
large double seats with a pitch (longitudinal distance be-
tween seats) of at least 1500 mm.

[0603] The present seat design suffers from several
disadvantages. The seats are not designed to lie flat,
and this makes sleeping uncomfortable. Thereis also a
lack of privacy between the two seats. This can be very
disconcerting for passengers, particutarly when sleep-
ing. Passengers have said that the sensation is akin to
being in bed with a stranger. It would of course be pos-
sible to design these seats to lie flat. However, this cre-
ates another a problem relating to the manner in which
the seats recline. Where a seat is reclined its back tilts
into the accommodation space of the passenger behind.
This is psychoiogically unpleasant for passengers who
feel that their living space is being violated. It aiso makes
it difficult for passengers behind a reclined seat to leave
their own seats without disturbing other passengers.
This is especially difficult for passengers occupying a
window seat, who wili disturb both passengers in the re-
clined seats in front and the passenger in the aisle seat
next to him when he leaves his seat. One way of over-
coming this problem would of course be to increase the
pitch between seals up to say 2 metres. This is unde-
sirable because, clearly, it reduces the seating capacity
within the cabin for the sake of only one, relatively minor
advantage.

[0004] Furthermore, the design of existing first class
seating does not lend itself to providing individual stor-
age space for each passenger. Passengers prefer to
keep personal belongings within reach and presently
this is only possible if bags, pillows, newspapers etc. are
placed on the floor of the cabin. Consequently, the cabin
can become very untidy during a flight, particularly If it
is long overnight flight.

[0005] US 4866795 describes a piece of seating fur-
niture convertible to a bed, comprising a stationary body
and at least one articulated frame attached to the body
and consisting of a rear back part and front back part
and a base seat part carried on a carriage by means of
levers.

[0006] GB 494152 describes a convertible bed settee
for use in vehicles and In particular road and rail vehi-
cles,

[0607] The present invention aims to overcome or at
least reduce the above discussed problems.

[0008] According to one aspect of the invention there
is provided a seating unit for an aircraft cabin, the seat-
ing unit comprising: a fixed housing; a seat with a back
portion contained within the fixed housing, and a seating
portion; and a trolley associated with the seating portion
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of the seat, the trolley comprising a member extending
away from the seating portion to contact a supporting
surface on which in use the seating unit is placed and
thereby to support the seating portion, and driving
means for driving the frolley to move the seating portion
between a retracted position and an extended position,
the seating portion and the back portion co-operating
such that as the seating portion is moved between the
retracted and extended positions the back portion is
caused to move between substantially upright and re-
clined positions while remaining substantially within the
housing, wherein a substantially flat surface is formed
by said back seat portions when said back portion is in
said reclined position and said seat portion is in said ex-
tended position.

[0009] According to another aspect of the invention
there is provided a passenger accommodation unit for
an aircraft, the accommodation unil comprising a prima-
ry seat and & secondary unit positioned in front of the
primary seat which secondary unit includes a surface,
the primary seat comprising: a back portion; a support
supporting said back portion to enabie said back portion
to recline continuously between and including a sub-
stantially upright position and a fully reclined position; a
seating portion; a support supporting said seating por-
tion and arranged to allow said seating portion to move
forward as said back portion is recfined and to move
backward as said back portion is moved toward said up-
right position; and a leg support connected to move with
said seating portion and positionable between and in-
cluding a retracted position and an extended position
forward of said seating portion, and wherein the primary
seat and the secondary unit are so arranged relative to
each other that with said back portion in said fully re-
clingd position and said leg supportin said extended po-
sition, said back porticn, said seating portion, said leg
support and said surface together form a substantially
flat and continuous sleeping surface.

[0010] In the seating units to be described herein,
each unit comprises a principal seat whose purpose is
to provide support for a passenger sitting thereon. Util-
ities, i.e. ancillary features, such as a table, a television
screen and storage are provided by a separate utilities
unit or sideboard which together with the principal seat
forms the seating unit. Thus, during a flight the use by
a passenger of his utilities does not disrupt other pas-
sengers because such use is substantially contained
within the demain of that passenger's seating unit.
{0011] Inthe following there will be described a reclin-
ing seat in which a leg support panel is cantilevered out
from the front of the seat as the seat is reclined by a
scissor-type cantilever arrangement. Such a scissor-
type arrangement is used extensively in aircraft seats.
[0012] According to a further aspect of the invention
there is provided an aircraft inciuding a ¢abin comprising
a plurality of seating units or accommeodation units as
aforementioned.

[0013] According to a further aspect of the invention
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there is provided an aircraft comprising a cabin contain-
ing a plurality of seating units or accommodation units
as aforementioned, wherein at least some of the units
are arranged in an echelon.

[0014] Hitherto, the seats in an aircraft cabin have
been arranged uniformly in a configuration in which rows
of seats are positioned perpendicularly to the axis of the
aircraft. Generally, each row of seats is spaced a fixed
distance from the row in front so that each passenger
has the same amount of space. The even spacing alsc
enables the back of one seat to support a table and pro-
vide storage space, and in some cases even house a
television screen and other ancillaries and utilities, for
the occupant in the seat behind. The use of the rear of
one seat to support utilities for the seat behind is an un-
desirable compromise which results in the actions of
one passenger causing disruption to other passengers
during a flight.

[0015] In the following detailed description there will
be described a vehicle comprising a cabin having a ma-
jor axis and being defined by at least two walls one to
each side of the major axis, the cabin containing a plu-
rality of accommodation units each having a respective
major axis and being suitable for use by an individual
passenger, wherein at least some of the units are so
staggered along a line at each wall as 1o define an ar-
rangement in which the major axis of each sald unit
along the line is out of alignment with the major axis of
the cabin, thereby providing privacy to each passenger
in said units along the line by avoiding any of said units
being entirely adjacent any other of said units.

[0016] [t will be apparent from consideration of the de-
scription that follows hereinafter that a staggered con-
figuration enables each passenger to be provided with
a greater degree of privacy. Such an arrangement ena-
bles screens to be placed between adjacent seating
units to define the extent of each passenger's domain.
A staggered configuration can also enable more seats
to be provided within the same cabin space without any
perceived loss of individual passenger space.

[0017] The above and further features of the invention
are set forth with particularity in the appended claims
and together with advantages thereof will become clear-
er from consideration of the following detailed descrip-
tion of an exempiary embodiment of the invention given
with reference to the accompanying drawings.

[0018] In the drawings:

Figure 1 is a first perspective view of a first accom-
modation unit embedying the invention;

Figure 2 Is a second perspective view of the first
accommodation unit;

Figure 3 is a plan view of an aircraft cabin containing
plural accommaodation units in an outboard-facing
configuration;

Figure 4 is a plan view of an aircraft cabin containing
plural accommodation units in an inboard-facing
configuration;
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Figure 5 is a perspective view of a second accom-
modation unit embodying the invention for use in
the outboard-facing configuration of Figure 3;
Figure § is the second perspective view of the sec-
ond accommodation unit;

Figure 7 is a first perspective view of a third accom-
modation unit embodying the invention for use in
the inboard-facing configuration of Figure 4;
Figure 8 is a second perspective view of the third
accommodation unit;

Figure 9 is a first schematic sectional view of a seat;
Figure 10 is a second schematic sectional view of
a seat;

Figure 11 is a third schematic sectional view of a
seat;

Figure 12 is a third perspective view of the second
accommodation unit;

Figure 13 is a third perspective view of the third ac-
commodation unit;

Figure 14 is a first schematic sectional view of a
seat;

Figure 15 is a second schematic sectional view of
the seat of Figure 14;

Figure 16 is a third schematic sectional view of the
seat of Figure 14;

Figure 17 is a fourth schernatic sectional view of the
seat of Figure 14;

Figure 18 is a schematic sectional view of an alter-
native secondary seat arrangement;

Figure 19 is a first perspective view of a fourth ac-
commadation unit embodying the invention;
Figure 20 is a second perspective view of the fourth
accommodation unit;

Figure 21 is a first perspective view of a fifth accom-
modation unit embodying the invention;

Figure 22 is a plan view of an aircraft cabin contain-
ing plural accommodation units;

Figure 23 is a secand perspective view of the fifth
accommodation unit;

Figure 24 shows side views and plan views of ac-
commeodation units in sitting and reclined positions;
and

Figure 25 shows side views and plan views of ac-
commodation units in sitting and sleeping positions.

[0019] Referring now to Figure 1 of the accompanying
drawings there is shown an accommodation unit, or
seating unit 1 comprising a primaty, reclinable seat 2
and a secondary, fixed seat 3. Both seats 2, 3 of the
seating unit 1 are provided for use by a singie first class
passenger. It is, of course, entirely up to the passenger
how he uses the seats 2, 3 but it Is envisaged that he
will make use of the primary seat 2 himself during the
journey and use the secondary seat 3 for other passen-
gers who he invites to join him during the journey.

[0020] A second unit 4 comprising its own primary
seat 5 and secondary seat 6 may be placed next to the
first unit 1. In such a situation, the first unit 1 and the
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second unit 4 are separated from each other by a divid-
ing wall 7 which provides privacy between the two units
1, 4. To this end, the dividing wall 7 comprises a screen
8 between the primary seats 2, 5 of the two units and a
screen 9 between the secondary seals 3, §. A further
screen wall 10 extends behind the two secondary seats
3, 6 to provide further privacy.

[0021] The two units 1, 4 shown in Figure 1 are de-
signed to be placed in the centre of the cabin and offered
to a couple who are travelling together. For this reason,
the two screens 8, 9 are modestly dimensioned and do
not prevent passengers sitting in the two units 1, 4 from
conversing with each other. Conveniently, a retractable
screen (not shown) may be provided in either or both
the screens 8, 9 for extension above the dividing wall to
separate the two units 1, 4 entirely from each other when
the passengers are not travelling together,

[0022] The space between the primary seat 2 and the
secondary seat 3 of each unit is large, and indeed is
sufficient far a table usefully to be placed between the
two seats 2, 3. The dividing wall 7 includes a table stor-
ing portion 11. As shown in Figure 2, a table 12 housed
in the storing portion 11 may be placed between the pti-
mary seat 2 and the secondary seat 3 during a flight
should the passenger so wish.

[0023] A flat area or counter fop 13 between the sec-
ondary seat 2 and the screen 10 can be used by the
passenger to store his briefcase, newspapers or other
personal effects should he so wish, Conveniently, a tel-
evision screen (not shown) may be provided hinged be-
low the surface 13, or indeed within the dividing wall 7.
[0024] A greater degree of privacy may be achieved
by staggering or overlapping the seating units. One way
in which the seating units may be staggered is shown
in Figure 3 of the accompanying drawings. In this ar-
rangement plural seating units 15 are provided around
the edge of a cabin 16. Each of the units 15 comprises
a primary seat 17 and a secondary seat 18. When a pas-
senger sits in the primary seat 17 of any of the units 15
he faces towards the outside of the aircraft. For the sake
of convenience this overlapping configuration will be re-
ferred to herein as an outhoard-facing arrangement. [t
should be noted that two pairs of units 1, 4 and 1', 4' are
provided along the centre line 19 of the cabin. These
units 1, 4 and 1°, 4" are similar to the units shown in Fig-
ures 1 and 2, but it will be noted that there is a greater
spacing between the units 1" and 4' than there is be-
tween the units 1 and 4. The amount of spacing between
the units may be selected depending on the space avail-
able within the cabin and in anticipation of passengers
preferences.

[0G25] Another way in which seating units may be
staggered is shown in Figure 4 of the accompanying
drawings. Again, plural seating units 21 are provided
around the edge of the cabin 18, each seating unit 21
comprising a primary seat 22 and a secondary seat 23.
When a passenger sits in the primary seat 22 of any of
the seating units 21 he will face towards the inside of
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the aircraft cabin. For the sake of convenience this over-
lapping configuration will be referred to herein as an in-
board-facing arrangement. Like the arrangement shown
atFigure 3, pairs of units 1, 4 and 1', 4' are aiso provided
along the centre line 19 of the cabin.

[0026] These staggered arrangements both make ef-
ficient use of cabin space to the extent that the same
number of passengers can be accommodated in the
cabin 16 as is possible to accommodate using the pre-
viously known double-seating arrangement with the
larger 2 metre spacing. The choice of whether to use an
inboard-facing arrangement or an outboard-facing ar-
rangement is arbitrary because there are no significant
cost advantages to either arrangement over the other
arrangement. Preliminary research has shown that the
outboard-facing arrangement is likely to be preferred by
passengers because it provides a greater sensation of
privacy than does the inboard-facing arrangement. With
the outboard-facing arrangement passengers must turn
around bodily to see other passengers in the cabin,
whereas with the inboard-facing arrangement passen-
gers are already facing inwardly towards other passen-
gers.

[0027] The design of the seating units differs slightly
depending on whether the seating unit is for a central
position or is for an edge position in an inboard-facing
arrangement or an edge position In an out- board-facing
arrangement. Figures S and 6 each show perspective
views of two of the seating units designed for use in the
outhoard-facing arrangement of Figure 3. It should be
noted that whilst the general design of each seating unit
15 is substantially the same of that of the above de-
scribed seating unit 1, insofar as the primary seats 17
and the secondary seat 18 are positioned spaced apart
and facing each other, many details of the design are
different.

[0028] Extending between one side of the primary 17
and secondary 18 seats is a wall 24. A counter top 25
extends from the wall 24 to the inner wall of the cabin
(not shown} and provides a surface for the passenger
to place his personal belongings should he so wish. Fur-
ther storage space may of course also be provided with-
in the wall 24 if so required. A screen 26 extends from
hehind the primary seat 17 across the counter top 25.
The screen 26 defines a boundary between consecutive
seating units 15, providing privacy from other passen-
gers. As shown in Figure 6, a table 27 may be provided
within the counter top 25 behind an access slot 28.
[0029] Figures 7 and 8 each show a perspective view
of a seating unit 21 suitable for the use in the in- board-
facing configuration of Figure 4. The basic design of the
seating unit 21 is substantially the same as the above
described seating units 1 and 15, insofar as the unit 21
comprises spaced apart primary 22 and secondary 23
seats facing each other, but again several detaiis of the
design differ from that of the above described units 1
and 15.

[0030] A wall 29 extends along one side of the primary
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seat 22 and secondary seat 23 and a counter top 30
extends from the top of the wall to the cabin wall 31. A
slot 32 provided in the counter top 30 contains a table
33 which may be slidingly or pivotally mounted such that
it can be pulled out by a passenger and posilioned be-
tween the primary 22 and secondary 23 seats as shown
in Figure 8. Consecutive seating units 21 are separated
from each other by a privacy screen 34. A further struc-
ture comprising a wall 35 and surface 36 is provided be-
tween the screen 34 and the primary seat 22 for use by
the passenger. Cupboards or other storage space (not
shown) may be provided in the wall 29 and/or the wall
3s.

[0031] As shown, the wall 29 does not extend along-
side the primary seat 22. instead a portion is omitted to
enable the passenger to use the space under the coun-
ter top 30 for storing personal baggage. The primary
seat 22 (and indeed the primary seats 2 or 17) may he
secured pivotally within the seating unit 21 to enable the
seat to be pivoted to a forward facing position (if neces-
sary to satisfy regulations regarding take-off and land-
ing). In this case, the omission of a portion of the wall
29 would enable the seat 22 to be pivoted 1o a position
atwhich the passengers legs are placed under the coun-
ter top 30. The primary seats 2, 17 and 22 are reclinable.
Figures ¢, 10 and 11 of the accompanying drawings
show in schematic form how one of the primary seats,
say primary seat 2, can be continuously reclined be-
tween an upright position (Figure 9) and a substantially
horizontal paosition {(Figure 11). The primary seat 2 com-
prises a fixed housing 41 which houses a seat back por-
tion 42, a seating portion 43, and a leg rest 44. During
a flight the seat 2 can be reclined to a position (shown
in Figure 10) in which the passenger (not shown) is |aid
back in the seat with his back supported by the back
portion 42 and his legs suppotted by the leg support 44,
{0032] Should the passenger wish to sleep, the seat
portion 43 and leg rest 44 can be moved out of the hous-
ing 41 until the leg rest 44 meets the seating portion 45
of the secondary seat 3. In this position, the back portion
42 lies substantially fiat in the housing 41. Thus, the
hack portion 42, the seating portion 43 and the leg rest
44 of the primary seat, together with the seating portion
45 of the secondary seat form a substantially flat surface
upon which the passenger may sleep. The reclining
mechanism of the primary seat is represented schemat-
ically by crossed lines 46, 47 in the drawings because
the design of such a mechanism is per se well known it
requires ho further explanation herein. The reclining
mechanism may be operated manually or automatically
by way of electric motors, etc. (not shown).

{0033] it should be noled that the primary seat is ar-
ranged so that the back portion 42 always remains with-
in the housing 41 and thus does not impinge on the ac-
commodation space of the other passengers behind.
[0034] Figure 12 is a perspective view of the out-
board-facing seating unit 15 with the primary seat fully
reclined so that its back portion 42, seat portion 43 and
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leg rest 44 form a horizontal sleeping surface. The draw-
ing also shows the housing 48 of another seating unit.
In the back of the housing doors 49 and 50 provide ac-
cess to a cupboard or wardrobe space 51 and a lower
door 52 provides access to further storage space 53.
[0035] Figure 13 similarly shows an inboard-facing
unit 21 in which the back portion 42, seating portion 43
and leg rest 44 of the primary seat 22 have been fully
reclined to form, together with the seating portion 45 of
the secondary seats 23, a substantially flat, horizontal
sleeping surface.

[0036] Turning now to Figures 14 to 17 of the accom-
panying drawings there are shown a primary seat 2 with-
in a fixed structure or housing 41 which houses a back
portion 42, a seating portion 43, and a leg rest 44,
[0037] Figure 14 shows the seat 2 in a retracted po-
sition in which the back portion is substantially fully up-
right. The seat includes a reclining mechanism compris-
ing & back runner 50 to which the back portion 42 is con-
nected at a support point 51. The reclining mechanism
further comprises a seating runner 52 to which the seat-
ing portion 43 is connected via a guide member 53 at a
support point 54. The seating portion 43 is connected at
a pivot point 55 to one end of the back portion 42 and is
supported by a trolley member 56 having wheels 57 that
roll over the floor 58 of the cabin. Tracks {not shown)
may be provided on the floor 58 to prevent excessive
wear of the floor and facilitate smooth movement of the
zeat. |t will be appreciated that runners and tracks are
provided on both sides of the seat for balanced support
of the various parts of the seat.

[0038] The seat is driven by electric motors (not
shown) controlled by way of a control panel (not shown).
When a passenger selects "recline” on the control panel
a motor causes the seating portion 43 to be driven for-
ward, by way of rotation of & screw shaft 59, out of the
housing 41 to an extended position in which the back
portion is in a reclined position such as shown in Figure
15. The driving forward of the seating portion 43 causes
the back portion 42 to be guided along a path defined
by the back runner 50. The form of the runners 50 and
§2 is selected in relation to the height ofthe trolley mem-
her 56 to guide the crientation of the seating portion 43
s0 that it remains comfortably inclined to the horizontal
while the steepness of the back portion 42 is reduced.
[0039] As the seating portion continues to be driven
beyond the reclined position shown in Figure 15 toward
the extended paosition shown in Figure 16 a second mo-
tor (not shown) is actuated independently of the driving
of the trolley to drive a screw arrangement 60 and there-
by cause the leg rest portion 44 10 move out of the sub-
stantially upright or vertical position shown in Figures 14
and 15 toward the substantially horizontal or reclined
position shown in Figure 16. A damper 61 may be pro-
vided at the rear of the housing 41 to provide suppart
for the free end of the back portion 42 as the seat moves
toward and comes to rest in the flat surface position of
Figure 16.
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[0040] ‘n order to avoid the possibility of a passen-
ger's feet becoming trapped between the leg rest 44 and
the secondary seat 3 during the transition of the leg rest
44 from the vertical ta the horizontal, the secondary seat
3 may comprise a fixed rear seat portion 62, and a front
seat portion 63 pivotally connected to the rear portion
62 as shown in Figure 17 of the accompanying draw-
ings. in the event that a passenger places his feet, or
indeed any other object, between the leg rest 44 and the
secondary seat 3, the front portion 83 will pivot up out
of the way of the object. If a passenger does not wish to
make use of the secondary seat 3, the front portion 63
may be pivoted to a position over the rear portion 62 to
provide more usable floor space for the passengsr with-
in his seating unit.

[0041] In steady flight the main axis of an aircraft s
inclined to the horizontal. Typically an aircraft flies at a
pitch of 32, i.e. with its nose pointing slightly upward. If
the seating unit were designed to recline to form a sub-
stantially flat sleeping surface at a position which is hor-
izontal to the plane of the aircraft, then a passenger
would be caused to lie in a position where his head is
iower than his feet when the aircraft is fiying at its normal
3° pitch. Such a position is undesirable not least be-
cause passengers find it uncomfortable. in order to
avoid the passenger problems with such a position, the
reclining mechanism is designed to define a flat sleeping
surface which is inclined slightly by, say 3°, so that rel-
ative to the plane of the aircraft the passenger lies in a
position where his head is higher than his feet. As a re-
sult in normal steady flight the passengers head will lie
in the same horizontal plan as his feet. Conveniently,
piacing the sleeping surface at a slight incline enables
the arm rests etc. in the housing more easily to be de-
signed to provide extra clearance for the passenger's
shoulders while he is lying down,

[0042] Figure 18 shows an alternative secondary seat
arrangement, a so-called bifold arrangement. The sec-
ondary seat comprises a fixed seat portion 64, a rear
seat portion 65 pivotally connected at a join 66 to the
fixed seat portion 64 and a front seat portion 67 pivotally
fixed to the rear seat portion 65 at a join 68. The sec-
andary seat can be moved between a fully extended po-
sition in which the front and rear seat portions are in the
positions represented by the references 65 and 67, a
partially extended position in which the front portion is
pivoted about the join 68 ta rest on top of the rear portion
as represented by the references 65 and 67, and a
stowing position in which the rear portion is pivoted
about join 66 to place the front and rear portions in the
positions represented by the references 65" and 67"
[0043] Figure 19 shows a seating unit 70 comprising
a reclinable seat 71 and a sideboard or utifities unit 72.
A second seating unit 73, placed next to the seating unit
70 and comprising a reclinable seat 74, has {ts own util-
ities in the utilities unit 72. Although not shown in the
drawings, the two units 70, 73 may be separated from
each other by a dividing wall to provide privacy between
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the two units. The two units 70, 73 shown in Figure 19
are designed to be placed in the centre of the cabin and
offered to two passengers travelling together. The utili-
ties unit 72 contains for each sealing unit 70, 73 a table
75, a TV-type monitor 76 and a cupboard 77, and use-
fully defines flat surfaces for smaller objects such as tea
cups and the like. The cupboard 77 may be used by a
passenger to store personal items such as a wash bag,
headphones etc. and space may be provided for storing
magazines, newspapers and the like. Conveniently, a
life vest can be stored in the utilities unit 72.

[0044] As shown in Figure 19 the table 75 comprises
two parts 75a and 75b hinged together, the outermost
part being pivotally mounted in the utilities unit in a "lift
and drop" arrangement. That is to say, the two parts 75a,
75b of the table may be folded together and then rotated
up to drop vertically into a storage space below a cover
{now shown) in the utilities unit 72. When the table is
agaln needed it can be lifted out of the storage area,
rotated into the horizontal pesition, and the two parts
unfolded ready for use. Any of the other well known table
storage arrangements use in aircraft may, of course, be
used instead of the "lift and drop” arrangement if so de-
sired.

[0045] The TV-type monitor 76 is shown mounted fo
a pivotal arm 78 on the utilities unit 72. The monitor 76
provides in-flight entertainment for the passenger and
need not be mounted as shown. Alternative arrange-
ments where the monitor 76 retracts into the utilities unit
72 or where the monitor 76 is removably secured to the
unit 72 for example may instead be employed.

[0046] The use of a sideboard or utilities unit 72 ena-
bles a targe number of ancillary features to be deployed
off-seat. Removing the table and monitor entirely from
the seat reduces the stress in the seat by removing the
load of those utilities. The seat and utilities unit thus co-
operate to provide a seating unit that offers a comforta-
ble and useful travelliing environment for passengers.
[06047] The seating unit 70 comprises a pair of shields
79, 80 at approximately head height for a passenger sit-
ting upright in the seat. The shields 79, 80 increase the
perception of privacy for the seat's occupant. Lights 81,
82 may be provided in the shields for use by the pas-
senger if desired.

[0048] Figure 20 of the accompanying drawings illus-
trates how several palirs of seating units may be ar-
ranged along the centre of a cabin. Each passenger's
area is defined by the seat 71 itself, the utilities unit 72,
the back of seating unit 83 in the front, and screens 84,
85 extending from behind the seating units 83 in front of
the utilities unit 72. For reasons that wili become clear
from the description that follows hereinafter the upper
part of each seat defines an overhang 86 to the rear of
the seating unit. Space below the overhang 86 may be
left open as shown in Figure 20 or may be partly en-
closed to provide in both cases a briefcase (or similar)
storage area for the passenger in the seat behind. A
spring loaded clamp 88 may be provided to secure brief-
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cases and the like placed in the storage area. Other stor-
age space for such items as a life vest may be provided
in the arms 88a, 88b of the seat.

[0049] While the overlapping arrangement shown in
Figures 3 and 4 is preferred, other seating arrange-
ments may, of course, be employed. Figure 22 of the
accompanying drawings shows an arrangement in
which a central series of seats comprising pairs of units
a0, 91, 92 is spaced along the central axis 93 of the cab-
in, and three individual units 94, 95, 96 and a single pair
of units 97 are placed along each side of the cabin. A
storage unit 98 is placed in front of the foremost central
pair of units 90 for privacy. Similarly, a screen 98 is
placed in front of the side pair of units 97 and beside the
single seat 96 to provide privacy especially for the oc-
cupant of the seat 97a. The screen 99, which can be
seen more clearly in Figure 23, is placed behind a side
console 100 beside the single seat 96 and is secured to
the back of the shield 80 of that seat. More storage
space may be provided in the side console 100 if de-
sired.

[0050] It can be seen from Figure 23 that the seat 96
is reclinable in a similar manner 10 the way in which the
seating units shown in Figures 1 to 17 herein canrecline.
Like the previpusly described seats, the seat 96 com-
prises a fixed structure or housing 101 which houses a
seat back portion 102, a seating portion 103 and a leg
rest 104, Reclining of the seat is controlfed by the occu-
pant by way of a control panel 105 {see Figure 20 for
example) which controls actuation of motors and driving
of shafts in a similar manner to that described herein-
above with reference to Figures 14 to 17.

[0051] The manner in which the seat 86 reclines can
be seen clearly in Figures 24 and 25. In Figure 24 a pas-
senger 110 is shown sitting upright in a seat 111 and
another passenger 112 is shown in a reclined position
in ancther seat 113. In Figure 25 a passenger 114 is
shown sitting upright in a seat 115 and passengers 116,
117 are shown lying down in respective seats 118, 119,
[0052] Asthe seat 113 is reclined the back portion 102
moves into the housing 101. This is one reason why an
overhang 86 is formed in the upper portion of the hous-
ing. As the back pertion moves into the housing the seat-
ing portion 103 and feg rest 104 move forward out of the
housing, the leg rest 104 moving up from the vertical to
a more horizontal pgsition. Continued reclining of the
seat eventually resuits in the back portion 102, seating
portion 103 and leg rest 104 arriving at the position of
seats 118 and 119 in Figure 25. In this position the back
portion 102, the seating portion 103 and the leg rest 104
together form a substantially flat sleeping surface in-
clined to the plane of the aircraft by a small angle. The
angle is not critical, but the steeper the angle the less
space that is required between seating units. Research
has shown that an angle of more than about 8° from the
horizontal is uncomfortable because passengers feel
that they will slip forward. Bearing in mind that most air-
craft are pitched at 3° this means that an angle of ap-
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proximately 11 ° can be employed.

[0053] With the seat in the sleeping position shown in
Figure 25 the feet of a tall passenger will reach into the
space below the overhang of the seat in front. This is
another reason for providing the overhang in each seat-
ing unit, The sleeping surface may be extended by pro-
viding on the seat in front a flip down extension unit 120
which cooperates (in a similar manner to the secondary
seat in the emboediments shown in Figures 1 to 13) with
the leg rest 104.

[0054] The seating unit designs shown In Figures 19
to 25 are aesthetically different than the designs of the
seating units shown in Figures 11 to 13 but it will be ap-
preciated from consideration of the foregoing that func-
tionally the designs are very similar. Both designs pro-
vide desirable privacy for passengers. Both designs pro-
vide a reclining/sleeping seat which does not infringe
the domain of other passengers in seats in front or be-
hind when the seat is moved to a reclining/ sfeeping po-
sition. The use of screens can enhance further individual
passenger's privacy. The provision of ancillaries in an
off-seat arrangement as part of the seating unit reduces
loading of the seat itself allowing more space within the
seat to be given over 1o the passenger.

[0055] The seating unit designs shown in Figures 19
to 25 do notinclude a secondary seat and do not provide
a substantially horizontal sleeping surface. Instead, a
flip-down extension may be provided. Also, whiie the
sleeping surface is fiat, it is inclined at an angle to the
herizontal. Both of the features reduce the amount of
space required for each seating unit within an aircraft
cabin, thereby enabling more units to be fitted into a giv-
en cabin space.

[0056] While Figure 22 shows one arrangement of
one design of seating units in an aircraft cabin, it will be
appreciated that other designs may be placed in that ar-
rangement, or other arrangements (such as the echelon
arrangement) may be used with that design of seating
unit. Features described in respect of one embodiment
may, of course, be adapted for use in another embodi-
ment, the selection of a given design and arrangement
of features depending upon the type of aircraft in which
the seating units are to be fitted, the nature of the flights
and other factors well outside the ambit of the invention.
[0057] Havingthus described the presentinvention by
reference to preferred embodiments it is to be well un-
derstood that the embodiments in question are exem-
plary only and that modifications and variations such as
will oceur to those possessed of appropriate knowledge
and skills may be made withoul departure from the
scope of the invention as set forth in the appended
claims and equivalent thereof.

Claims

1. A seating unit for an aircraft cabin, the unit compris-
ing a fixed housing containing a primary seat which
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comprises:

a reclinable back arranged to recline in such a
manner that it remains substantially within the
housing;

a seating portion connected to the back and ar-
ranged to move forward with the reclining of the
hack to allow the back to be reclined continu-
ously between a substantially upright position
and a substantially horizontal position;

a leg rest connecled to the seating portion and
arranged to move between a retracted position
and an extended position; and

driving means for effecting said reclining of the
back, movement of the seating portion and
movement of the leg rest;

and wherein the seating portion, the back and
the leg rest are arranged to co-operate to form
a substantially flat surface when the back is in
the substantially horizontal pasition and the leg
rest is in the extended position.

A seating unit as claimed in claim 1, further com-
prising a secondary seat positioned to face the pri-
mary seat.

A seating unit as claimed in claim 2, wherein the
secondary seat has a seating portion positioned to
co-operate with the leg rest of the primary seat o
form a portion of the substantially fiat surface when
the back of the primary seat is reclined in the sub-
stantially horizontal position.

A seating unit as claimed in any preceding claim,
further comprising a privacy screen.

A seating unit as claimed any preceding claim,
wherein the housing comprises storage space pro-
vided behind the reclinable back of the primary seat.

A seating unit as claimed in any preceding claim,
further comprising a retractable table.

A seating unit as claimed in any preceding claim,
further comprising a utilities urnit for housing utilities
for individual use by an occupant of the primary
seat.

A seating unit as claimed in claim 7, wherein the
utilities unit provides storage space for personal ef-
fects of the occupant.

A seating unit as claimed in claim 7, wherein the
utilities unit contains a television-type monitor.

A seating unit as claimed in claim 7, 8 or 8, wherein
the uwtilities unit contains a table extendible in front
of the primary seat.
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A seating unit as claimed in any of claims 7 to 10,
further comprising a secondary seat positioned to
face the primary seat, the utilities unit being posi-
tioned to one side of the primary and secondary
seats and extending between the same.

A seating unit as claimed in any of claims 7 to 10,
further comprising a secondary seat for use by a
second occupant, the utilities unit housing further
utilities for individual use by the second occupant.

An airgraft including a cabin comprising a plurality
of seating unils as claimed in any preceding claim.

An aircraft as claimed in claim 13, wherein the units
are arranged in an outboard-facing configuration.

An aircraft as claimed in claim 13, wherein the units
are arranged in an inboard-facing configuration.

An aircraft comiprising a cabin containing a plurality
of seating units as claimed in any of claims 1 to 12,
at least some of the seats being arranged in an ech-
elon,

An aircrafi as claimed in claim 16, wherein the cabin
centains along each side thereof a series of seating
units arranged in an echelon.

An aircraft as claimed in claim 17, wherein the seat-
ing units along each side are orlented to face out-
wardly of the cabin.

An aircraft as claimed in claim 17, wherein the seat-
ing units along each side are oriented to face in-
wardly of the cabin.

An aircraft as claimed in claim 16, wherein the cabin
contains a central series of seating units.
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