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gions to accommodate the passengers seated immediately aft of the monument. The monument may also include an aft-facing wall

O that is readily removal during a maintenance operation so as to facilitate servicing of a heater or chiller unit disposed inside the

W

monument.
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AIRCRAFT MONUMENT

RELATED APPLICATIONS
[0001] This application claims priority to the following: U.S. Provisional Patent Application
Serial No. 62/317,913, entitled “Modular Monument for Aircraft Cabins,” filed April 4,
2016; U.S. Provisional Patent Application Serial No. 62/317,705 entitled “Self-Serve Chilled
Food and Beverage Unit for Passenger Aircraft,” filed April 4, 2016; U.S. Provisional Patent
Application Serial No. 62/317,788 entitled “Stowage Closet with Passenger Stowage Cavity
and Foot Rest,” filed April 4, 2016; and U.S. Provisional Patent Application Serial No.
62/317,787 entitled “Front Row Footwell for Economy Class Passengers,” filed April 4,
2016, each of which is hereby incorporated by reference in its entirety.
[0002] This application incorporates by reference, in their entirety, the following patent
applications by B/E Aerospace directed to aircraft monuments: U.S. Patent Application
Serial No. 15/098,890, entitled “Modular Aircraft Closet,” filed April 14, 2016, and U.S.
Patent Application Serial No. U.S. Serial No. 15/288,823, entitled “Aircraft Modular

Lavatory System” filed October 7, 2016.

BACKGROUND

[0003] Modern passenger aircraft are equipped with a number of features to increase
passenger comfort and make flights more pleasant and enjoyable for passengers. Such
features include maximizing the space available for passengers and providing various in-
flight amenities for passengers. Although first class passengers generally enjoy more
amenities than coach or business class passengers, airlines still want non-first class
passengers to have an enjoyable flight experience.

[0004] Various aircraft features can provide a variety of services to the passengers aboard the

aircraft. For example, food and beverage services are frequently provided to passengers
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using a meal cart controlled by an onboard flight attendants. Different types of aircraft
monuments can be installed at various locations within the aircraft to increase passenger
comfort and safety. For example, seat ottomans may be used for increased passenger
comfort, closets may be used to increase storage capacity for passenger items, and bar units

may be used to provide drinks, snacks and other amenities to passengers.

SUMMARY OF ILLUSTRATIVE EMBODIMENTS
[0005] In a preferred embodiment, an aircraft monument is adapted for being mounted
against an aft-facing bulkhead of the aircraft. The monument may have an aisle-accessible
compartment that includes comestible item dispensers and lower footwell regions to
accommodate the passengers seated immediately aft of the monument. The monument may
also include an aft-facing wall that is readily removal during a maintenance operation so as to
facilitate servicing of a heater or chiller unit disposed inside the monument.
[0006] Apparatus and associated methods relate to an aircraft cabin monument with
integrated footwell adapted for use by passengers seated facing the monument. In an
illustrative example, the monument may have at least one footwell disposed in the bottom
portion of the monument. The footwell may be configured to receive, for example, a
passenger’s feet and lower legs. The monument may have at least one side wall configured
to be adjacent to an aisle of an aircraft. In an exemplary embodiment, at least one monument
compartment may be contained within the monument housing, which may retain and
dispense items accessible, for example, by passengers on-demand. The footwell may include
amenities, for example, air circulation at user-selected flow rates and/or temperature. In
various embodiments, the monument with the integrated footwell may provide for increased
passenger and cabin space by creating more foot and leg space for a passenger.
[0007] Various embodiments may achieve one or more advantages. For example, some

embodiments may increase passenger comfort by providing a surface on which a passenger
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can rest their feet and lower legs. In some embodiments, the service requirements imposed
on the flight attendant crew may be reduced by allowing the passengers to serve themselves
from a self-service monument and not requiring continual restocking of inventory by the
flight attendant crew. In various embodiments, an aisle door may allow for easy and
convenient access to the food and/or beverage items contained within compartments in the
monument without significantly interfering with other seated passengers in the surrounding
area. In some embodiments, a monument may have a detachable fagade which facilitates a
customizable close-out for the monument. In this sense, the facade and corresponding
substructure may allow for various components of the monument to be upgraded, replaced,
reconfigured, refaced, modified, or otherwise altered without having to entirely remove the
monument and replace it with a new one.
[0008] The forgoing general description of the illustrative implementations and the following
detailed description thereof are merely exemplary aspects of the teachings of this disclosure,
and are not restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] The accompanying drawings, which are incorporated in and constitute a part of the
specification, illustrate one or more embodiments and, together with the description, explain
these embodiments. The accompanying drawings have not necessarily been drawn to scale.
Any values dimensions illustrated in the accompanying graphs and figures are for illustration
purposes only and may or may not represent actual or preferred values or dimensions. Where
applicable, some or all features may not be illustrated to assist in the description of
underlying features. In the drawings:
[0010] FIG. 1 depicts an exemplary centerline aircraft monument in use by passengers

aboard a passenger aircraft;
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[0011] FIG. 2 depicts a perspective view of an exemplary aircraft monument with footwells
built into the monument;

[0012] FIG. 3 depicts a perspective view of an exemplary aircraft monument with an aisle
door in an open position and exposing the interior compartments of the monument;

[0013] FIG. 4 depicts a section view of an exemplary aircraft monument illustrating the
contents of the interior compartments of the monument;

[0014] FIG. 5 depicts a side view of an exemplary aircraft monument with a footwell built
into the monument;

[0015] FIG. 6 depicts a front view of an exemplary aircraft monument with a footwell built
into the monument;

[0016] FIG. 7 depicts an exemplary aircraft monument abutting an outboard wall of an
aircraft with a footwell built into the monument;

[0017] FIG. 8 depicts a perspective view of an exemplary aircraft monument with lower
stowage compartments and elevated inclined foot rests;

[0018] FIG. 9 depicts a perspective view of an exemplary aircraft monument with lower
stowage compartments and elevated inclined foot rests;

[0019] FIG. 10 depicts a front view of an exemplary aircraft monument with lower stowage
compartments and elevated inclined foot rests;

[0020] FIG. 11 depicts a front view of an exemplary aircraft monument with upper and lower
stowage racks extending from the compartments of the monument; and

[0021] FIG. 12 depicts a perspective view of an exemplary modular aircraft monument with a

detachable aft-facing fagade detached from the monument.
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DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS
[0022] The description set forth below in connection with the appended drawings is intended
to be a description of various, illustrative embodiments of the disclosed subject matter.
Specific features and functionalities are described in connection with each illustrative
embodiment; however, it will be apparent to those skilled in the art that the disclosed
embodiments may be practiced without each of those specific features and functionalities.
[0023] Reference throughout the specification to “one embodiment™ or “an embodiment”
means that a particular feature, structure, or characteristic described in connection with an
embodiment is included in at least one embodiment of the subject matter disclosed. Thus, the
appearance of the phrases “in one embodiment” or “in an embodiment™ in various places
throughout the specification is not necessarily referring to the same embodiment. Further, the
particular features, structures or characteristics may be combined in any suitable manner in
one or more embodiments. Further, it is intended that embodiments of the disclosed subject
matter cover modifications and variations thereof.
[0024] Tt must be noted that, as used in the specification and the appended claims, the
singular forms “a,” “an,” and “the” include plural referents unless the context expressly
dictates otherwise. That is, unless expressly specified otherwise, as used herein the words

90 Gc

a,” “an,” “the,” and the like carry the meaning of “one or more.” Additionally, it is to be
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understood that terms such as “left,” “right,” “top,” “bottom,” “front,” “rear,” “side,”

PN

“height,” “length,” “width,” “upper,” “lower,” “interior,
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exterior,” “inner,” “outer,” and the
like that may be used herein merely describe points of reference and do not necessarily limit
embodiments of the present disclosure to any particular orientation or configuration.
Furthermore, terms such as “first,” “second,” “third,” etc., merely identify one of a number of

portions, components, steps, operations, functions, and/or points of reference as disclosed
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herein, and likewise do not necessarily limit embodiments of the present disclosure to any

particular configuration or orientation.

2% << 2 << 2 <<

[0025] Furthermore, the terms “approximately,” “about,” “proximate,” “minor variation,”
and similar terms generally refer to ranges that include the identified value within a margin of
20%, 10% or preferably 5% in certain embodiments, and any values therebetween.

[0026] All of the functionalities described in connection with one embodiment are intended
to be applicable to the additional embodiments described below except where expressly
stated or where the feature or function is incompatible with the additional embodiments. For
example, where a given feature or function is expressly described in connection with one
embodiment but not expressly mentioned in connection with an alternative embodiment, it
should be understood that the inventors intend that that feature or function may be deployed,
utilized or implemented in connection with the alternative embodiment unless the feature or
function is incompatible with the alternative embodiment.

[B0627] FIG. 1 depicts an exemplary centerline aircralfl monument in use by passengers
aboard a passenger aircraft. To this particular embodiment, the monument 100 1s located in
front of the first row seating of a section of a cabin on the centerline of an airplane. The
monument 100 forms ali or part of a section divider or can be added on to an existing galley
area. The monument 100 is defined by nwltiple walls (an aft-facing wall 103, an aisle-facing
wall 110, and a forward-facing wall {not shown}) and a top cover 1135, As shown in FIG. 1,
the dimensionality of monument 100 is such that it 15 relatively narrow in a longitudinal
direction and extends in a lateral direction across the width of the aircraft cabin. Thus, the
monument 160 possesses a length substantially equal fo one group of seats forming a poriion

of a row in an economy seating seciion. The monument 100 according to the embodiment

shown sits on the deck of the aircraft cabin with an 11 in. {28 cm.) depth foot print. Of
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cowrse, other dimensions can be used depending on the cabin size, seat spacing, and other
considerations.

[6G28] In the depicted embodiment, the monument 100 has side compartments 120a and
1200 and a center compartment 125, The center compartment 125 is configured o supply
heating and/or cooling {0 the side compartments 120a and 120b. Integrated into the aisle-
facing wall 110 1s an aisle door 135, which restricts and/or permuts access (o the inside of side
compartment 1208, Access to the inside of side compartments 120b is accomplished by
opening the aisle door 135 on the aisle-facing wall 110, which exposes the compartment bays
130a, 130b, 130¢, and 130d. Compartment bays 130a, 130b, 130¢, and 130d each have a
light source 140 such that a user accessing side compartmuent 120a can see the contents
contained within the compartment bays 130a, 130b, 130¢, and 130d. Simiarly, the opposile
side compartroent 120b also possesses an aiste-facing wall (not shown) with a door (not
shown) that when opened, exposes compartment bays (not shown), each with a light source
{(not shown}.

166291 Although shown as being positioned between the side compartmuents 120a and 120b,
the center compartment 125 may instead be located elsewhere on the monument. For
example, the center compartment 125 may instead be repositioned as a side compartment.
Further, a portion of the contents of the center compartment 125 may be housed beneath a
floor of the passenger cabin or above a ceiling of the passenger cabin. The center
compartment 125 may be separate from the monument 100 while still being operably
connected to side compartments 1203 and 120b. The center compartment 125 may also be
positioned on the top or the bottom of the monument 100, Similarly, side compartments 120a
and 120b may be located elsewhere on the monument.

{6638 The side compartments 120a and 120b may be used 1o store food and/or beverage

items which can be accessed by passengers on-demand. For example, a thirsty passenger
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may use the aisle door 135 to access a cold beverage stored within the side compartments
1202 and 120b whenever they so desire. The compartments 120a and 120b can be serviced
and stocked by the ground catering crew to make the monument 100 self-sustaining by
containing enough service items to last the entire flight duration. The service requirements
imposed on the flight attendant crew are thus reduced by (1} allowing the passengears to serve
themselves, and (2} not requinng contimual restocking of inventory by the flight attendant
crew. The aisle door 135 may allow for easy and conventent access o the food and/or
beverage items contained within the side compartmenis 1203 and 120b without significantly
mterfering with other seated passengers in the surrounding area.

6831} Although shown as a swinging door, the aisle door may be any type of door. For
example, the aisle door 135 may be a shiding door that can shde vertically or horizontally
within a channel on the monument 100, The aisle door 135 may be a collapsible or foldable
door that can be in a compact configuration when in an open position. In other ernbodiments,
the aiste door 135 may be a shutter door that can retract into, or extend {from a drum that
supports the door,

(3632} In the bottom portion of monument 100 there is depicted at least one footwell 145, A
typical footwell 145 15 defined by a lower surface 150, a back wall 155, side walls 160a and
160b, and an upper surface 165 The monument 100 is positioned such that the footwell 145
can receive a passenger s feet while the passenger is sitting in a passenger seat 170. The
footwell 145 provides for both mcreased passenger space {by creating more foot and leg
space for the passenger) and increased passenger comfort (by providing a surface on which a
passenger can rest their feet and lower legs). (rher footwells (not shown} mav also be
focated in front of each seat in a seating row, such that each passenger can use the footwell

space for personal item storage or for resting the seated passenger’s feet and fower legs.
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[6633] Although the footwell 145 15 depicted as having mostly {lat surfaces which define a
rectanguiar or trapezoidal prism, the footwell 145 may have other types of designs. For
example, the surfaces of the footwell 145 may have a substantially curved shape, which may
provide assthetic or functional benefits to passengers. The footwell 145 may also have a
grooved surface {or otherwise non-planar surface) that can provide a passenger’s feet with
additional frictional support.

16634} Tn an Hlustrative exaraple, a first passenger 175 1s sitting in the passenger seat 170
with his or her feet and lower legs extending into of footwell 145, A second passenger 180
is Hustrated as standing in an aisle 183 proximalte to the aisle-facing wall 135, The second
passenger 180 15 shown as having opened the aisle door 135 to gain access the interior
contents of side compartment 120b of the monument 100, thus allowing the second passenger
to take chilled and/or heated items {such as a beverage or a snack) from the compartment bay
130a. This particular embodiment thus illustrates how the monument 100 provides self-
service to passengers within an economy class environment with manimal or no additional
workload being iraposed on the flight crew.

[GG38] FIG. 2 depicts a perspective view of an exemplary atrcraft monument with footwells
built into the monument. The monument 100 houses side compartments 220a and 220b
which are heated and/or cooled by the center compartment 225, The contents of center
compartment 225 {(which may include a thermal unit and electrical/ducting componenis) can
be accessed by removing a center compartment panel 230,

16636} The center compartment panel 230 and aft-facing wall 205 may be equipped with
customizable LED back lit branding, and may be formed of a translucent material which
provides a canvas for airlines to customize a unique branded look. The back it branding may
be powered by electrical wiring contained within the center compartment 225, or may receive

power from a source external to the monument 100. Both the center compartment panel 23¢
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and aft-facing wall 205 may be removed to permit customization of the branding displaved
on their respective aft-facing surfaces.

[6G37] On the lateral sides of the monument 100 are aisle doors 235z and 235b that restrict
and permit access o the side compartments 220a and 220b, respectively. The aisle doors
235a and 235b are shown as being at least partiaily formed out of a {ransparent material, such
that some of the nlerior space of the side compartments 220a and 220b can be viewed while
the aisle doors 2353 and 235b are in the closed posttion. This viewing gives the passenger
the ability to look inside of the side compartment 220a and 220b to see what, if anvthing, 1s
stocked within.

(0038} In this exemplary embodiment, the roonument 100 s shown as having four individual
footwells 2453, 245b, 245¢, and 2454 that provide leg room comfort {or four individual
passengers without space reduction to the cabin. Vertical dividers 25Ga, 250h, and 250¢
separate the individual footwells 245a, 243b, 245¢, and 245d from one another. By not
having fo share a common footwell, each passenger can use thewr own footwell without
mterfering wiih the footwell of an adjacent passenger. The mdividual footwells 2453, 245b,
245¢, and 245d may also contain LED lighting (such as RGB or UV highting) in the foot
compartment that provides a passenger with added convenience and perception of space.
(0039} Although the vertical dividers 250a, 250b, and 250c are shown as being substantially
planar in shape, other shapes are possible. For example, the vertical dividers 250a, 250b, and
250¢ may be curved instead of being planar. In one embodiment, the vertical dividers 250a,
250b, and 250c¢ are curved such that the middle portion of the dividers has a substantially
smaltler width than the top and botiom portion of the dividers.

[60648] FIG. 3 depicts a perspective view of an exemplary aircrafl monument with an aisle
door in an open position and exposing the interior of side compartiment 320b. The aisle door

335b is shown as being in an open position, allowing a passenger 10 access the contenis of

10
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side compartment 320b. The side compartment 320b has vertically oriented bays 340a, 340b,
34¢c¢, and 3404 for retaining and/or dispensing various ttems. The individual bays 340a,
340b, 340¢, and 340d may be heated and/or cooled separately or together via the ceniral
compartment 325, The individual bays 340a, 340b, 340¢, and 340d may also provide access
to different types of items. For example, bay 340a might be used o store and/or dispense hot
food ttems, bay 340b might be used to store and/or dispense hot beverages, 340c might be
used to store and/or dispense cold beverages, and 340d might be used to store and/or dispense
cold food tems.

6641} Although the individual bays 340a, 340b, 340c, and 340d are shown as being
vertically stacked on top of one another, other orientations are possible. For example, two or
more narrower the bays maght be horizontally adjacent to one another. In another example,
the bays may have adjacent bavs in both the horizontal and vertical directions. The
mdividual bays 340a, 340b, 340c¢, and 340d may be detined by substantially fiat, planar
surfaces, or may have other types of surfaces. For example, the bottom surlace of a bay may
he curved to conform to the shape of the contents being stored within the bay. Fach bav may
also have dividers for separating each item being stored within the bay.

16642] FIG. 4 depicts a section view of an exemplary aircraft monument tlustrating the
contents of the interior compartments of the monument.  As depicted, the outer perimeter of
the monument 400 is defined by an afi-facing wall 405, two opposing aisle-facing walls 410a
and 410b, and forward-facing wali 415, The monument 400 is divided up into three separate
compartments {two side compartments 420a and 420b and one center compartment 425). As
the side compartments 420a and 420b are essentially mirror images of each other, the features
of either side compartment 420a or 420b will now be further described in detail with

reference {0 side compartment 420a.

11
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[6843] In an exempiary embodiment, side compartment 420a has at least two types of
lighting. There is an exterior light source 43¢ on the outside of side compartment 420a {on
the aiste-facing wall 410a) that provides lighting to the area around the aisle-facing wall
410a. This enables a passenger (0 see more clearly the area around the outside of the aisle-
facing wall 410a. An mterior light source 435 lies within the side compartment 420a, and
allows a passenger accessing the side compartment 420a to see more clearly the area inside of
the side compartment 420a.

[3844] Horizontal bays 4404, 440b, and 440c¢ that he within the side compariment 420z are
configured to retain and/or dispense various items to a passenger. Although three bays are
tHustrated for the side compartment 420a, the nurober of bays can be smaller or larger
depending upon, for example, the size of the items stored within the side coropartment 420a
and the exact dimensions of monument 400, The bays 4404, 440b, and 440¢ may be
selectively accessible by a passenger. Food vems, snacks, beverages, or any other types of
ttlems may be stored in the bays 440a, 440b, and 440¢,

16045} A passenger can utilize a vending user interface 445 to select an itern nside of side
compartment 420a that the passenger desires. In one embodiment, side compartment 4203
may act as a vending machine that will only dispense a selected item to a passenger when
sufficient payment is made using the vending user interface 445, The vending user interface
445 may accept payment through various means {such as by credit card or cash}, and user
selection of the desired item may be accomplished through various means (such as a keypad
or touch screen interface). Alternatively, access to the contents of the side compartment 420a
may be “gratis” as part of the passenger fare.

[68646] Cooled areas within the side compartment 420a may create significant condensation
on various surfaces. A passenger accessing a beverage within the side compartment 420a

may also accidentally spill the beverage within the side compartment 420a as well. In order

12
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1o collect spilied liquids or condensation, the side compariment 420a has a drain 450 for
recetving water condensation or liqud from spilied beverages. The drain 450 may be
configured within the side compartment 420a o thai the force of gravity directs anv lguid or
condensation into the drain 450. The drain 450 may connect to a liquid waste management
region of the aircraft.

[3847] The temperature of the side compartments 420a and 420b may be controlled through
various mechanisms contained within the center compartment 425, In one embodiment,
center compartment 425 houses a therrual unit 455 which is configured to provide hot or cold
air flow 1o etther side compartment 420a or 420b. The air flow is channeled through input
ducting 460 that may be connected to the entirety of the side corapartment 4203, or may be
selectively attached to each of the bays 440a, 440b, and 440¢. The circulated air 1s then
chanuneled out of the bays 440a, 440b, and 440¢ {or the side compartment 420a) through
output ducting 465, Inthe present ernbodiment, the output ducting 4635 sends air flow
through output ducting apertures 470 i the forward-facing wall 415, However, other
ernbodiments may have the output ducting 465 configured to re-circulate the air flow back to
the thermal unit 455 for recycling.

048] Certain contents stored within the side compartmenis may also require a certain level
of hurmdity to adequately preserve them. Although not depicted in FIG. 4, the center
compartment mayv house a hunudifier which controls the humidity of the side compartments
420a and 420b. The humudifier may be connected to the side compartments 420z and 420b in
a way similar to the thermal unit 435, The humudifier may have s own separate control
which is independent from the control of the thermal wnit 455

68649 FIG. 5 depicts a side view of an exemplary aircraft monument with a footwell built
into the monument. The monument 500 is defined by an aft-facing wall {not shown), a

forward-facing wall (not shown), an cutboard-facing wall (not shown}, a top cover (not

13
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shown), and two aisle doors 5253 and 525b that are proximate to an aisle {(not shown). The
two aisle doors 7252 and 7251 can be used to access an upper stowage closet (not shown) and
lower compartment {not shown contained within the monument 500,

[6658] FIG. 6 depicts a front view of an exemplary aircraft monument with a footwell built
into the monument. The monument 600 as Hlustrated is configured to conform to the shape
of an outboard wall of an airplane. The monument 600 i3 defined by an aft-facing wall 610, a
forward-facing wall (not shown), an outboard-facing wall 615, a top cover 620, and two aisle
doors {not shown) that are proximale to an aiste (not shown). The aft-facing wall 610,
forward-facing wall (not shown), and outboard-facing wall 615 each possesses a unique
profile that conforms to the profile of an outboard wall of an aircraft.

16051} The monument 600 has a footwell 635 disposed in the botiorn portion of the aft-facing
wall 610 for recetving passengers’ feet and lower legs. The footwell 635 has a ledge 640,
which 1s slightly elevated above the floor (not shown). The exact level of elevation of the
tedge 640 may be custommuzed to conform io the height requirements of a typical passenger
aboard an aircraft. A video screen 650 15 shown as being attached to or embedded within the
aft-facing wall 610 for the viewing pleasure of passengers. An applied graphics panel 660 is
also attached to or embedded within the afi-facing wall 610

[6652] Asillustrated, FIG. 6 includes a shared footwell region 635 for passengers. In other
embodiments, the footwell region 635 may be divided, such as the footwells of FiGs. 1, 2,
and 3. The space in each footwell may be substantially the same as other footwells. The
space in each footwell mav instead have different amounts of space for each footwell

(BG83 FIG. 7 depicts an exemplary aircrafl monument abutting an owtboard wall of an
aircraft with a footweli built into the monument. The monument 700 as iliustrated is
configured to conform fo the shape of an outboard wall 705 of an airplane. The monument

700 1s defined by an aft-facing wall 710, a forward-facing wall (not shown), an outboard-
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facing wall 715, atop cover 720, and two aisle doors 725a and 725b that are proximate 10 an
aisle 730, The two aisle doors 723a and 725b can be used to accass an upper siowage closet
{not shown} and lower compariment {not shown} contained within the monument 700. The
aft-facing wall 710, forward-facing wall (not shown}, and outboard-facing wall 715 each
possesses a unigue profile that conforms to the profile of the cutboard wall 705 of an aircraft.
[3654] Although the monument 700 13 generally shaped to occupy the cabin space defined
between the floor, cutboard-facing wall 715, and cetling of an aireraft, other altemative
embodiments are possible. For example, the momument 700 might have an open space
between the top cover 720 of the monument 700 and the ceiling of the aircraft. There may
also be intermediate objects that are spaced between the surfaces on the ouiside of the
monument 700 and the floor, outboard-facing wall 713, and cething of the aircraft. For
exarmple, a separate footwell that 15 independert of the mooument 700 may be fitted between
the monument 700 and the Joor of the aircraft,

[3855] The monument 700 has a footwell 735 disposed in the bottom portion of the afi-facing
wall 710 for receiving passengers’ feet and lower legs. The footwell 735 has a ledge 740,
which is slightly elevated above the floor 745. The exact level of elevation of the ledge 740
may be customized o conform to the height requirements of a tvpical passenger aboard an
aircraft.

16056} The ledge 740 may be inclined in the aft or forward directions for increased comtort.
Additional foot rests may be positioned on top of the ledge 740. The ledge 740 may also be
padded or cushioned, or may be rigid and solidly formed.

[B857] A video screen 750 is shown as being attached 1o or embedded within the aft-facing
wall 710 for the viewing pleasure of passengers sitting in passenger seats 755a and 755b. An

applied graphics pangl 760 is also attached to or embedded within the aft-facing wall 710
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The applied graphics panel 760 may also be customized for the aesthetic pleasure of
passengers siiting in passenger seats 755a and 755b.

[GG58] In some embodiments, a fower aisle door 725b may be configured as a footwear
storage compartment (not shown} for retaining passenger shoes or footwear. The footwear
storage compartment may have various methods for sanitizing a passenger’s footwear. One
exarmnple of a sanitizing mwethod may be pulsed UV hight contained within the footwear
storage compartment, combined with an interlock that tums off the UV light source when the
tower aisle door 725b is opened.  Another possible method for sanitizing passenger footwear
may nclude a sanitizing pad inside of the footwear storage compartment that possess anti-
bacterial properties. Further, the storage compartient 725b may be provided with air
conditioning in the forro of a scent or odor manageroent compound which reduces or removes
offersive odors from the storage compartment 725b.

16659 FIG. 8 depicts a perspective view of an exemplary aircraft monument with lower
stowage compartments and elevated inclined foot rests. Aisle doors 835a and 805b are used
for accessing upper and lower stowage compartments (not shown) contained within the
monument 860, In the bottom portion of monument 800 are several stowage cavities 810a,
810b, and 810c that can be used {o stow various passenger items. The siowage cavities 810a,
810b, and 810¢ are separated by vertical dividers 815a and 815b so that each passenger has
their own personal stowage cavily separate from the other passenger’s stowage cavities.
(G660 FIG. 9 depicts a perspective view of an exemplary aircraft monument with lower
stowage compartments and elevated inclined foot rests.  Aisle doors 905a and 905b are used
for accessing upper and lower stowage compartments {(not shown} contained within the
monument 200. In the bottom portion of monument 900 are several stowage cavities 910a,

210b, and 910c that can be used to stow vanious passenger items. The stowage cavities 91(a,
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210b, and 91{c are separated by vertical dividers 915a and 9155 so that each passenger has
their own personal stowage cavily separate from the other passenger’s stowage cavities.
18061} Each stowage cavity 910a, 910b, and 910c¢ has iis own retention element, which
prevents the ifems being stored within the stowage cavities from falling out of o1 being
gjected from the stowage cavity 910. One such exemplary retention element is a flexible
netting 920 that 1s shown as mostly covering the opening to the stowage cavities 910a, 910b,
and 310c. Any items being jostled around within any of the stowage cavities 910a, 910b, and
S10c will be retained within the cavity by the flexable netting 920

[6662] CGther retention elements are possible for retaining various items within the stowage
cavities 910a, 910b, and 910¢. For example, the stowage cavities 910a, 910b, and 910¢ may
have a pocket or pockets in which passenger items can be stowed. Another possible retaining
mecharusm could be a retention rail that may be movable to facilitate access to the interior of
the stowage cavities 910a, 910b, and 910c.

[0063] A footrest 925 1s disposed in the botiorn portion of monument 900 and located above
the stowage caviiies 910a, 910b, and 910¢c. The footrest 925 15 dlustrated as being in a raised
inclined position (although other embodiments can be horizontal or even declined). The
footrest 925 may be padded or cushioned, or may be rigid and solidly formed. In one
example, the footrest 925 may include individual padded regions corresponding to fore
position passenger seats.

(6664 FIG. 10 depicts a front view of an exemplary airerafl monument with lower stowage
compartments and elevated inclined foot rests. The stowage cavities 1{{5a, 1005b, and
1005¢ are shown as containing mudtiple stowage items 1010. The stowage ttems 1010 are
prevented from being gjected from the stowage cavities 10033, 1005%, and 1005¢ by the
flexible netting 1015, i stowage items 1010 are jostled around due to aircraft turbulence or

other forces acting on the aircraft, the flexible netting 1015 provides elastic support to items
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that would otherwise escape from the stowage cavities 10032, 1005b, and 10035¢. Stowage
cavity light sources 1020 provide fighting so that passengers can see the contents of the
stowage cavities 1005a, 1005b, and 1005¢.

[6665] Above the stowage cavities 1005a, 1003b, and 1005¢ are the individual footweils
10254, 1025b, and 1025¢, which are similar to the footwell shown in FIG. 9, but having the
added feature of vertical dividers 1030a and 1030b. Footwell hight sources 1035 provide
highting to each individual footwell 1025a, 1025b, and 1025¢ that provides passengers with
added convenience and perception of space.

[6666] FIG. 11 depicts a front view of an exemiplary aircraft monument with apper and lower
stowage racks extending from the compartments of the mooument. Upper rack 1105 is able
to extend and retract within the monument 900, When the upper rack 1105 is extended from
the monument 900, a passenger can place various tems on the upper rack 1105 for stowing
within the monument 900. In the Hlusirative embodiment, coat hangers 1110 are hanging on
the upper rack 1105 along with passenger clothing 1115 When the upper rack 1103 1s fully
retracted within the monument 900, a door (not shown) is used to shut the upper rack 1105
inside its compartment {not shown) within the monument 900, The upper rack 1105 also has
a light source 1120 attached so that passengers can see what items are stowed on the rack.
[G667] The lower rack 1125 lies below the upper rack 1105 and is also able to extend and
retract within the monument 900. A bottom rack surface 1130 of the lower rack 112515
substantially flat and supports the weight of varicus Hems placed on the botiom rack surface
1130, In the illustrative embodiment, a passenger briefcase 1135 and a variety of sther ttems
sit on the bottom rack surface 1130, The lower rack 1125 includes a wall member 1140 at its
disial end that is configured o be substantially flush with the wall on the right side of the

monument 960 (not shown) when the lower rack 1125 is fully retracted within the monument
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900, The lower rack 1125 also has a light source 1145 attached so that passengers can ses
what items are stowed on the rack.

[6G68] FIG. 12 depicts a perspective view of an exemplary modular aircraft monument with a
detachable afi-facing facade detached from the monument. The fagade 1205 is shown as
being detached from the substructure 1210, thus exposing the interior of the monument 1200,
The facade 1205 has an opening 1215 configured to receive a video momtor (not shown). A
footwell 1220 is also disposed within the bottom portion of the facade 1205, The facade
1205 may be used as an exterior decorative panel, and may also be configured to be
replaceable {such that the fagcade 1205 can be replaced without having to completely replace
the whole monument 1200},

[8069] The substructure 1210 has a variety of operings 1225 for weight savings and/or to
receive eleroents attached to the facade 1205, For exarople, the large opering 1230 near the
hattom of the substructure 1210 1s sized, shaped, and positioned to allow the tootwell 1220 to
be received therein when the subsiructure 1210 and the fagade are mated.  Another opening
through the aft side can also be used to run cabling associated with electronics on the fagade
1205 {for example, a video screen). Other openings may be provided through one or more of
the other sides of the monument 1200 to accommodate elements and/or save weight. The
openings may come in various sizes and shapes, which can be customized to the various
needs of a given aurcraft.

[60870] The detachable nature of the facade 1205 facilitates a customizable close-out for the
monument 1200, In this sense, the facade 1205 and substructure 1210 allow for various
components of the monument 1200 to be upgraded, updated, replaced, reconfigured, refaced,
or otherwise modified to suit specific needs and requirements. Thus, the monument 1200 can
be changed or altered without having to entirely remove the monument 1200 and replace i

with a new one.
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{6671 For example, contents of the monument 1200 may be modified {o present a video
screen in the fagade 1205, In another embodiment, the momument 1200 may be customized
1o house a sound system for passenger listening pleasure. In vet another embodiment, the
monument 1200 can be reconfigured to store safety items that are tvpically found on an
aircraft. Although the facade 1205 ts shown as having an opening 1215 configured to receive
a video monttor, the facade can have other openings or surfaces that facilitate any number of
functions {such as the ones described above). The fagade 1205 might also be at least partially
formed out of fransparent or opague material to allow for (or prevent) viewing of the contents
of monument 1200,
[38672] The facade 1205 and substruciure 1210 can be atiached using any number of
conventional fasteners. For example, a boli may be used to {asten the fagade 1205 to the
substructure 1210, Alternatively, a hook and loop fastener may be used to fasten the {acade
205 1o the substructure 1210, which may better facilutate rerooval of the fagade 1205 than a
bolt fastener. In another alternative embodiment, magnets may be used to fasten the facade
1205 1o the substructure 1210, The fasteners can be concealed for assthetics and to prevent
tarpering.
16673] Although various embodiments have been described with reference to the figures,
other embodiments are possible. For example, the monument may be adapted to be placed in
locations other than the centerline and cabin sides of an aircraft. The placing of the
monument may be consistent with weight and balance considerations, ease of passenger and
ground crew restocking access, and other considerations. In one possible embodiment, the
monument may be configured 1o extend along the fongitudinal axis of an airplane, with a
fateral dimenston that is substantially less than the momument’s longitudinal dimension.
Furthermore, multiple monuments may be placed at various points in an aircraft cabin, and

may or may not be placed in symmetric orieniations in the aircrafl cabin.
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[6G74] In some embodiments, the monument can take forms other than a stowage closet or
food/beverage compartments. For example, the monument may be formed as a partition or
buikhead to separate various sections of an aircraft. In anocther aliemative embodiment, the
monument may be formed as a galiey wnit located in the kitchen area of an aircraft. Invet
angther embodiment, the monument may be formed as a lavatory.

[B675] In some implementations, the monument may have a siowage closet that can inchude
other options for stowing passenger items. The compartments in the monument may have
coat rods for banging passenger clothing. The coat rods may have hangers configured to
support the weight of a heavy coat, or configured to hang passenger ties or belis. Monument
compariroents may have shelves on which passengers can place their personal tems. Other
types of orgamizers may be used, such as a hanging organizer on which passengers can hang
their personal items.

16676} To some embodiments, the moonument roay take forms other thao a rectangular prism.
For example, the outer surfaces of the monument may be curved instead of flat. The
curvature of the outer surfaces may be constant or may vary along the surface. The
dimensionality of the monument may be in the form of trapezoidal prism or other types of
prisins.

[6677] Although some embodiments of the monument have been described as having only
aft-facing features and accessories, in some embodiments, the features or accessories could
instead be forward-facing. In other embodiments, the monument may have forward, aft, and
side facing accessories or featires. Accessories can be placed on any swnface of the
monument, whether that surface has a specific forward, afi, or side orientation relative o the
aircraft.

{6678 In some embodiments, a sensor may be focated in the footwell of the monument. In

one example, a weight sensor may notify a passenger of an object is left in the footwell {for
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example, in case a passenger leaves something in the footwell after landing while deplaning).
The weight sensor may be calibrated o send a signal {0 the passenger only when sufficient
weight is placed on the footwell (for example, 0.5 fbs. 1 1b. or S 1bs ). In another example, an
ohstruction sensor may identify existence of one or more items in the footwell of the
monument, for example due to obstructing at least one beam configured to traverse a portion
of the footwell. A flashing audible or visual indicator can activate to notify a passenger if an
object is detected in the footwell by the sensor during deplaning mode. A deplaning mode
signal may be indicated by a switch operated by the tlight crew. A controller may
communicate with the aircraft network to receive a mode signal, such that the sensor and
mdicator are put into operating roode upon receiving the signal.

[0079] In some embodiments, heating or cooling elements may be present in the footwell {o
increase passenger comfort. For exarople, a passenger may want to warm up their shoes or
cool oft their pillow. By placing these items in the footwell near an activated heating or
cooling element, the passenger can achieve the desired temperature {or their various personal
iterns. A passenger can control whether a heating or cooling elernent is active using a control
that may be disposed on the footwell.

16086 In some embodiments, each side compartment may have an afi-facing door, which
may be opened or closed to store, access, or dispense various ftems inside of side
compariment. In some embodiments, side compartments may include on their aft-facing
sides lock boxes, cubbies, bins, or other storage compartments. A lock box may be used for
storing items that can only be accessed with a key or other access means. Cubbies may be
used for retaining items that do not require cooling or heating {or a particuiar level of
hurmdity). Bins may be configured to extend out of the side compartment to provide for

additional space fo retain various iems.
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[668%] In some embodiments, the accessories on the momument may take various shapes o1
configurations. For example, cubbies may have a rounded or circular opening, and mayv have
a ratsed member on the bottom of the opening so that items stored within the cubbies do not
easily fail out of the cubbies. Bins may have retaining members which prevent the bins from
unintentionally popping out of the monument when the airplane experiences turbudence or
other jostling forces. Bins may also have handies or knobs on the outside of the bins o
facilitate opening and closing of the bins.

[B6&82] In some embodiments, a footwell may have a dimensionality substantially resembling
arectangular prism. o some embodiments, two top vents may be located near the top of
footwell, which may be used for the purpose of expeiling air into the footwell. In some
ernbodimoents, a lower vent may be located on the bottom of footwell, and may be used for
drawing in air from the footwell. In some embodiments, velocity and temperature of the air
heing expelied froro top venis (and drawn into the lower vent) may be controlled using a fan
speed control and a teroperature countrol, respectively. In some embodiments, each passenger
may be provided with individual temperature settings for controlling a localized air flow
within their portion of the footwell. The temperature controlled air flow, in some examples,
may be used to warm a pillow, blanket, or other personal item for use by the passenger.
[GGR3] In some embodiments, the bottom side of the footwell may have one or more inclined
foot rests on which a passenger’s feet can rest. In some embodiments, the foot rests may be
siightly inclined to conform to the angle of a passenger’s feet when positioned inside of
footwell. In some embodiments, the foot rests may be spaced apart in such a manner as {0
conform to the spacing between a typical passenger’s fest.

[6684] In some embodiments, the fool rests may be formed as a single, unitary foot rest. In
some embodiments, the foot rests may be padded or cushioned. In some embodiments, the

foot rests may be rigid and solidly formed. In some embodiments, the foot rests may have
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different angles of inclination {including zero or perhaps negative inchination}. In some
embodiments, the level of inclination of the foot rests may not be fixed, but rather may be set
by a passenger using an inclination controller.

[BGES] In some embodiments, light sources may be located on the side walis of the footwell
1o provide better lighting for the inside of the footwell. In some embodiments, the light
sources may be located elsewhere within the footwell (such as on the back, upper, or bottom
surfaces of the footwell). In some embodinents, the light sources mayv shine white light. In
sorse embodiments, the light sources may be formed of RGB LEDs. In some embodiments,
the light sources may shine any color or frequency of light. In some embodiments, the color
of light emanating from the light sources may vary in tiroe to provide aesthetic benefit to
PAsSengers.

[0086] In sorne erubodiments, an exemplary aireraft roonument may have aft-facing tray
tables. In some embodiments, iray tables may be attached o or embedded within the afi-
facing wall of the monumsent. In some emnbodiments, tray tables may be designed to fold out
and provide a level surface on which a passenger can consume a roeal. To some
embodiments, magazine pockets or other convenience features may be incorporated into or
onto the walls of the monument.

[GGR7] In some implementations, an aircraft monument includes at 1zast one footwell-
mountad health apparatus for the benefit of an aft-positioned passenger. In some
embodiments, a footwell may have foot pedals. In some embodiments, foot pedals may be
disposed within the footwell for exercising the feet or legs of a passenger. Providing foot
pedals fo passengers may allow for the passengers to increase the blood flow to the lower
extremities during the flight. This may give the passengers the added health benefit of not
being completely idle or stafionary while they sit on a long {perhaps 14 hours or more) flight.

in some embodiments, foot pedals may be connected to a power siorage unit or an electronic
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device that can receive the energy expended by a user when they are pedaling on the foot
pedals.

[GG88] In some embodiments, the footwell may have a circulation-encouraging health
apparatus such as a shiatzu foot massager or foot roller that a passenger can utilize to
massage their feet. In some embodiments, a passenger may store their footwear within a
footwear siorage compartment contained within the momument. In a further embodiment, the
monument may have step exercise equipment for encouraging passenger activity.

[B089] In some embodiments, a monument may be at least partially formed from an aircraft
monument substructure. In some embodiments, the substructure may have a variety of
different shapes for openings in the substructure. In some embodiments, at east one
compartment n the substructure may contain ducting. In some erobodirvents, at least one
compariroent may contain varous safety ttems {such as a life vest, hife saver, and fire
extinguisher). In some embodiments, at least one corapartment roay contain vanous winng
and electrical components, which may be configured to interface with electronics on the
monument fagade and/or lighting features 1 compartmenis. To one example, the electrical
components may provide power or cable TV signals to a video screen located on the fagade.
Inn some embodiments, a recetving compartment at the bottom portion of monument may be
for receiving a footwell or other feature located on the fagade.

[6690] 1o some embodiments, the monument substructure and facade may be customized for
an exernplary “entertainment systeny” setup. In an ilfustrative embodiment, an entertainment
setup includes a big screen monitor, a video gaming svstem, video game controllers, and
headphones plugged into the monument. In some embodiments, the big screen monitor may
face i the aft direction, thus allowing passengers sitting in forward-facing passenger seating
to view the big screen monitor and interact with the monument configured 1o an

“entertatnment system” setup. In some embodiments, gaming accessories may be positioned
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in a footwell region. The gaming accessories, for exampie, may be health apparatus
encowraging activity and thus increased circuiation for seated passengers. For example, the
footwell region may include accelerator and brake pedals for driving games, bicycle type
pedals for pedaling games, or electronically friction-dampened steps mumicking walking on
varying surface inclines in another exercise-related game.

(3691 In some embodiments, an aircrafl monument may have forward and aft-facing
accessorigs. For example, the accessories may be located on either the afi-facing wall or the
torward-facing wall of momument.

[6692] n some embodiments, forward-facing passenger seats may be located on the aft side
of monument with afi-facimg video screens mounted on or miegrated mio the aft-facing wall,
where the afi-facing video screens may be configured to align with their corresponding
forward-facing passenger seat. This may give each passenger sitting in a forward-facing
passenger seat control over what they are viewing on their own corresponding aft-facing
video screen. In some embodiments, aft-facing passenger seats may be located on the
forward side of monument. Forward-facing video screens may be mounied on or integrated
into the forward-facing wall of the monument, where the forward-facing video screens may
be aligned with their corresponding aft-facing passenger seat. This may give each passenge
sitting in an aft-facing passenger seat control over what they are viewing on their own
corresponding forward-facing video screen.

[G693] In some embodiments, footwells may be located on both the afi-facing wall and the
forward-facing wall of the monument. In some embodiments, footwells may be located on
any wall or surface of the monument.

[6694] In some embodiments, an aisle-facing door may restrict and/or permit access to the

contents siored within the monument. In some embodiments, an aisle-facing door may be
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configured such that it does not interfere or impinge upon the centerline aisle, which
passengers and aircraft crew may be using to travel to various points within the aircrafl.
[6G95] In some embodiments, a thermal umt mayv be located on the top of monument, which
may be configured to provide heating and/or cooling to the interior contents of monument. In
some embodiments, the thermal unit may be housed within the monument, provided at a
bottom of the monument, or may be completely separale from the wonument. In some
embodiments, the thermal umit may be connected (o ducting or venting in order to provide
user~controliable cool and/or hot air How to the interior compartments of monurent.

[6696] In some embodiments, footwells may be chimate controlied by an HVAC systern
tocated within the mooument. The HVAC gvstem may be operably connected to the
footwells via ducting, which may provide both air flow delivery to, and air flow return from
the footwells. In some embodiments, wiring and electrical compartments within the
monument may be configured to provide elecincal power and signals to video screens on the
monument. In some ersbodiments, the wiring and electrical compartments may be connected
to electrical connections exiernal to the monument, which may provide the electrical power
or signal sources for the video screens.

166971 In some embodiments, varnious food and beverage compartments may containing a
variety of food and beverage items {such as soda cans, prepackaged heated meals, and
candy ). In some embodiments, the contents of the food and beverage compartments may be
selectivelv cooled or heated by a thermal unit via ducting. In some embodiments, the thermal
wnit may be on a fop side of monument, may be housed within the monument, or may be
completely separate from the monument.

{3698&] While certain embodiments have been described, these embodiments have been
presented by way of example only, and are not intended to limit the scope of the present

disclosures. Indeed, the novel methods, apparatuses and systems described herein can be
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embodied in a variety of other forms; furthermore, various omissions, substitutions and
changes in the form of the methods, apparatuses and systems described herein can be made
without departing from the spirit of the present disclosures. The accompanying claims and
their equivalents are intended to cover such forms or modifications as would fall within the

scope and spirit of the present disclosures.
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CLAIMS

What is claimed is:

1. An aircraft monument comprising:

a monument housing defined by an aft-facing wall, a forward-facing wall, and at least one
aisle-facing side wall configured to be adjacent to an aisle of an aircraft, wherein the
aft-facing wall and the forward-facing wall are substantially parallel to one another;

a plurality of compartments within the monument housing;

a thermal unit configured to heat or cool at least a portion of the plurality of
compartments; and

at least one monument door operably attached to the monument housing and permitting
access via the aisle-facing side partition to a first compartment of the plurality of
compartments;

wherein a second compartment of the plurality of compartments is a footwell formed in
the bottom portion of the aft-facing partition, the footwell being adapted to receive
feet of a passenger seated in an aft positioned passenger seat facing the aft-facing

partition.

2. The monument of claim 1, wherein the monument is configured for installation

abutting a bulkhead or partition wall of an aircraft.

3. The monument of claim 1, wherein the monument is configured to abut an outboard

wall of the aircraft.

4. The monument of claim 1, wherein a third compartment of the plurality of

compartments is a footwell.

29



WO 2017/176650 PCT/US2017/025781

10.

The monument of claim 4, further comprising a divider wall separating the second

compartment from the third compartment.

The monument of claim 1, further comprising one or more consumable item

dispensing bays in the first compartment.

The monument of claim 1, wherein the footwell further comprises at least one air vent

that directs temperature controlled air into the footwell.

The monument of claim 1, further comprising at least one tray table pivotably
attached to the aft-facing wall and configured for actuation by the passenger in the aft

positioned passenger seat.

The monument of claim 1, wherein the aft-facing wall is configured to be removed

during a maintenance operation.

The monument of claim 9, wherein the monument housing is configured to permit

access to the thermal unit for servicing after removal of the aft-facing wall.
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11. A method of retrofitting an aircraft, comprising:
providing a monument including
a monument housing defined by an aft-facing wall, a forward-facing wall, and at least
one aisle-facing side wall configured to be adjacent to an aisle of an aircraft,
wherein the aft-facing wall and the forward-facing wall are substantially parallel
to one another,
a plurality of compartments within the monument housing,
a thermal unit configured to heat or cool at least a portion of the plurality of
compartments, and
at least one monument door operably attached to the monument housing and
permitting access via the aisle-facing side partition to a first compartment of the
plurality of compartments,
wherein a second compartment of the plurality of compartments is a footwell formed
in the bottom portion of the aft-facing partition, the footwell being adapted to
receive feet of a passenger seated in an aft positioned passenger seat facing the
aft-facing partition; and

securing the monument to an aft-facing bulkhead, partition, or wall of the aircraft.

12. The method of claim 11, wherein the monument is configured for installation abutting

a bulkhead or partition wall of an aircraft.

13. The method of claim 11, wherein the monument is configured to abut an outboard
wall of the aircraft.

14. The method of claim 11, wherein a third compartment of the plurality of

compartments is a footwell.

15. The method of claim 11, wherein the monument further comprises a divider wall

separating the second compartment from the third compartment.
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16.

17.

18.

19.

20.

The method of claim 11, wherein the monument further comprises one or more

consumable item dispensing bays in the first compartment.

The method of claim 11, wherein the footwell further comprises at least one air vent

that directs temperature controlled air into the footwell.

The method of claim 11, wherein the monument further comprises at least one tray
table pivotably attached to the aft-facing wall and configured for actuation by the

passenger in the aft positioned passenger seat.

The method of claim 11, wherein the aft-facing wall is configured to be removed

during a maintenance operation.

The method of claim 19, wherein the monument housing is configured to permit

access to the thermal unit for servicing after removal of the aft-facing wall.
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