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APPARATUS FOR A NO TOUCH LAVATORY DOOR

FIELD OF THE INVENTION

The present invention pertains to no-touch doors, such as aircraft lavatory doors.
In particular, the present invention pertains to an aircraft lavatory having a first sensor
outside the lavatory that is operable to cause a motor assembly to open the door of the
lavatory in response to a person making a motion in close proximity to the first sensor, a
second sensor inside the lavatory that causes the motor assembly to close the door and
causes a lock mechanism to securely lock the door in the closed position in response to
the second sensor detecting the person entering the lavatory, and a third sensor inside
the lavatory that causes the lock to unlock the door and causes the motor assembly to
open the door in response to the third sensor detecting a motion made by the person

inside the lavatory.

BACKGROUND

Public spaces such as lavatories are potential health hazards. The direct human
contact with surfaces can leave behind germs and viruses which may contact a
subsequent user thereby transmitting these unwanted germs or viruses to others. It
would be beneficial to reduce direct human contact with lavatory structures in an effort

to reduce transmission of germs or viruses from lavatory structures to humans.

SUMMARY

The apparatus of the invention is designed to reduce the potential for germ
transmission by providing a highly visible passenger wellness feature in the form of a no
touch lavatory door.

The apparatus may include an electrical lock between the lavatory door and

doorway that is operable to selectively lock and unlock the door in the doorway, and a

-
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motor assembly between the door and doorway that is operable to selectively open and
close the door.

A first sensor of the apparatus is positioned outside the lavatory. The first sensor
is operable to output an enter command to the motor assembly to cause the motor
assembly to open the door in response to the first sensor detecting a signal from a
person standing outside lavatory.

The apparatus also includes a second sensor inside the lavatory. The second
sensor is operable to output an occupied command to the motor assembly to cause the
motor assembly to close the door in the doorway in response to the second sensor
detecting a person entering the lavatory through the doorway. The second sensor is
also operable to output the occupied command to the lock to cause the lock to lock the
door after the motor assembly has closed the door in response to the second sensor
detecting the person entering the lavatory.

The apparatus also includes a third sensor inside the lavatory. The third sensor
is operable to output an exit command to the lock to cause the lock to unlock in
response to the third sensor detecting a signal from the person inside the lavatory. The
third sensor is also operable to output the exit command to the motor assembly to
cause the motor assembly to open the door after the lock has been unlocked in
response to the third sensor detecting the signal from the person inside the lavatory.

The second sensor of the apparatus is also operable to output an unoccupied
command to the motor assembly to cause the motor assembly to close the door in the
doorway in response to the second sensor detecting the person exiting the lavatory
through the doorway. Furthermore, the first sensor is operable to output the enter
command to the motor assembly to cause the motor assembly to open the door only

when the second sensor outputs the unoccupied command.

2-
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A method of opening a lavatory door without physical contact by the user is also
provided. The method includes detecting a movement of an object of a user by a
sensor located within a cavity located on the lavatory. The sensor, upon detecting the
movement of the object, sends a signal to a motor assembly configured to operate a
motor. The motor operating to open a door on the lavatory from a close position to an
open position.

Further, the disclosure comprises embodiments according to the following
clauses:

Clause 1. A lavatory comprising:

an enclosure having at least one wall;

a doorway opening adjacent the wall;

a door in the doorway opening;

a cavity recessed into at least one of the door and the wall, the cavity
having a cavity opening;

a first sensor inside the cavity behind the cavity opening, the first sensor
being operable to detect a signal inside the cavity from a person outside the lavatory
and to output an open command in response to the detected signal; and,

a motor assembly operatively connected to the first sensor and the door,
the motor assembly being operable to open the door in the doorway opening in

response to the open command output by the first sensor.

Clause 2. The lavatory of any previous clause, further comprising:

the cavity being recessed into a generally vertical surface of at least one

of the door and the wall.
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Clause 3. The lavatory of any previous clause, further comprising:
the cavity having at least one cavity sidewall extending into the cavity to a
cavity backwall at an opposite side of the cavity from the cavity opening; and,
the first sensor being on the cavity sidewall between the cavity opening

and the cavity backwall.

Clause 4. The lavatory of any previous clause, further comprising:
the first sensor being operable to detect a motion signal inside the cavity
from a person outside the lavatory and to output the open command in response to the

detected motion signal inside the cavity.

Clause 5. The lavatory of any previous clause, further comprising:
the first sensor being operable to detect a heat signal inside the cavity
from a person outside the lavatory and to output the open command in response to the

detected heat signal inside the cavity.

Clause 6. The lavatory of any previous clause, further comprising:
the first sensor being operatively connected to a mechanical device that is
operable to control the first sensor to output the open command in response to the

mechanical device being touched by a person.

Clause 7. The lavatory of any previous clause, further comprising:
a sensor inside the lavatory, the sensor inside the lavatory being operable
to detect a signal from a person inside the lavatory and to output lock and unlock

commands in response to the detected signal; and,

4-
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a lock between the wall and door, the lock being operatively connected to
the sensor inside the lavatory, the lock being operable to lock the door in the doorway to
the wall in response to the lock output command by the sensor inside the lavatory and
to unlock the door in the doorway from the wall in response to the unlock output

command by the sensor inside the lavatory.

Clause 8. The lavatory of clause 7, further comprising:
a motor assembly operatively connected to the sensor inside the lavatory
and operatively connected to the door, the motor assembly being operable to open the
door in the doorway in response to the unlock output command by the sensor inside the

lavatory.

Clause 9. The lavatory of clause 7, further comprising:
the sensor inside the lavatory being operatively connected to a
mechanical device that is operable to selectively lock and unlock the lock in response to

the mechanical device being touched by a person.

Clause 10. A lavatory comprising:
an enclosure having at least one wall;
a doorway opening adjacent the wall;
a door in the doorway opening;
a lock between the door and the wall, the lock being operable to
selectively lock the door in the doorway opening to the wall and unlock the door in the

doorway opening from the wall;

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

WO 2014/113154 PCT/US2013/074513

a motor assembly operatively connected between the enclosure and the
door, the motor assembly being operable to selectively open and close the door in the
doorway opening;

a cavity extending into at least one of the door and the wall, the cavity
being defined by at least one cavity sidewall that extends into at least one of the door
and the wall;

a first sensor outside the lavatory and on the cavity sidewall inside the
cavity, the first sensor being operable to detect a signal inside the cavity from a person
outside the lavatory and to output an enter command to the motor assembly to cause
the motor assembly to open the door in the doorway in response to the first sensor
detecting the signal from the person outside the lavatory; and,

a second sensor inside the lavatory, the second sensor being operable to
output an occupied command to the motor assembly to cause the motor assembly to
close the door in the doorway and to output the occupied command to the lock to cause
the lock to lock the door to the wall in response to the second sensor detecting a person

entering the lavatory through the doorway.

Clause 11. The lavatory of clause 10, further comprising:
the cavity extending generally horizontally into a generally vertical surface

of at least one of the door and the wall.

Clause 12. The lavatory of clauses 10 to 11, further comprising:
a third sensor inside the lavatory, the third sensor being operable to output
an exit command to the lock to cause the lock to unlock the door in the doorway and to

output the exit command to the motor assembly to cause the motor assembly to open

6-
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the door in the doorway in response to the third sensor detecting a signal from the

person inside the lavatory.

Clause 13. The lavatory of clauses 10 to 12, further comprising:
the first sensor being operable in response to the first sensor detecting a

motion signal from the person outside the lavatory.

Clause 14. The lavatory of clauses 10 to 13, further comprising:
the first sensor being operable in response to the first sensor detecting a

heat signal from the person outside the lavatory.

Clause 15. The lavatory of clauses 10 to 14, further comprising:
the first sensor being operable in response to the first sensor detecting a

touch signal from the person outside the lavatory.

Clause 16. The lavatory of clauses 10 to 15, further comprising:
the second sensor being operable to output an unoccupied command in
response to the second sensor detecting a person exiting the lavatory through the
doorway; and,
the first sensor being operable to output the enter command to the motor
assembly to cause the motor assembly to open the door in the doorway only when the

second sensor outputs the unoccupied command.

Clause 17. The lavatory of clause 16, further comprising:
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the second sensor being operable to output the unoccupied command to
the motor assembly to cause the motor assembly to close the door in the doorway in
response to the second sensor detecting a person exiting the lavatory through the

doorway.

Clause 18. The lavatory of clauses 10 to 17, further comprising:
the first sensor having a visual indicator associated with the first sensor
that provides visual indications to the person outside the lavatory of when the lavatory is

unoccupied and occupied.

Clause 19. The lavatory of clauses 10 to 18, further comprising:
the lock having a manual override outside the lavatory that is operable to

manually selectively lock and unlock the door in the doorway.

Clause 20. The lavatory of clause 13, further comprising:
a mechanical device in combination with the first sensor, the mechanical
device being operable to output a mechanical command to the motor assembly to cause
the motor assembly to open the door in the doorway in response to the mechanical

device being contacted by the person outside the lavatory.

Clause 21. A no-touch door having a motor assembly, the door comprising:
a cavity and a sensor disposed in the door such that a presence within the
cavity is detectable and a presence outside the cavity is undetectable;
the sensor sending a signal to the motor assembly upon detecting a

presence within the cavity to actuate the door.

8-
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Clause 22. The door of clause 21 wherein the sensor is disposed within the
cavity such that substantially orthogonal movement into the cavity is detectable

by the sensor.

Clause 23. The door of clause 22 wherein the sensor is disposed in within the
cavity such that movement in a plane substantially spatially parallel to an
operational direction of the sensor outside the cavity is undetectable by the
sensor.
10
Clause 24. A method of opening a lavatory door comprising:
detecting a movement from a user within a cavity, the cavity located in a
lavatory wall member and configured to include a sensor wherein the movement is in an
axis orthogonal to the plane of the wall member;
15 sending a signal from the sensor in the cavity to a motor assembly; and
effectively moving a door on the lavatory from a first position from a closed

position to an open position.

Clause 25. An aircraft comprising the lavatory of clauses 1 to 23.

20

BRIEF DESCRIPTION OF THE DRAWINGS
Further features of the apparatus of the invention are set forth in the following
description of the apparatus and in the drawing figures.
25 Figure 1 is a representation of a portion of a lavatory of the invention.

Figure 2 is an enlarged view of the lavatory of Fig. 1.

9-
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Figure 3 is a perspective view of a sensor of the invention.

Figure 4 is a front view of the sensor of Figure 3.

Figure 5 is a representation of a cross-section view of Figure 3.

Figure 6 is a representation of a portion of an aircraft cabin and the lavatory of

the invention.

DESCRIPTION

Referring to FIG. 1, a representation of a lavatory 10 of the invention is shown.
The lavatory 10 includes an enclosure positioned on a floor surface 14. The enclosure
is comprised of a rear wall 16, front wall having a first front wall section 18A and a
second front wall section 18B, first sidewall 20 and a second sidewall 22. The first
sidewall 20 extends between the first front wall section 18A and the rear wall 16. The
second sidewall 22 extends between the second front wall section 18B and the rear wall
16. Although not shown in FIG. 1, the lavatory enclosure also includes a ceiling panel
that extends over the lavatory.

A doorway 24 in the front wall divides the front wall into the two sections 18A,
18B. A door 26 is positioned in the doorway 24. The door 26 is connected by a hinge
assembly 27 to the aft front wall section 18B for pivoting movement of the door between
opened and closed positions relative to the doorway 24. In the embodiment of the
lavatory 10 shown in the drawing figures, and in particular FIG. 1, the door 26 pivots out
to the exterior 28 of the lavatory to its open position to provide access to the interior 30
of the lavatory through the doorway 24.

A lock mechanism is provided between the lavatory front wall and the door 26.
Referring to FIGS. 3 and 4, the lock mechanism includes a first part 32 that is mounted
in the first front wall section 18A and a second part 34 that is mounted in the lavatory

door 26. The lock mechanism may be an electrically operated lock mechanism that is

-10-
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selectively operable to lock the door 26 in the doorway 24 and to unlock the door. The
first part 32 of the lock mechanism could include a rotary electric motor or a solenoid
that is operable to selectively move a latch of the lock mechanism into and out of a
strike plate on the second part 34 of the lock mechanism. A visual indicator 36 may be
provided on the lavatory to indicate the locked or unlocked status of the lock and
thereby respectively indicates whether the lavatory is occupied or unoccupied. In FIGS.
3 and 4 the indicator 36 is represented on the second part 34 of the lock mechanism,
however the indicator 36 may be positioned elsewhere on the lavatory. In a further
embodiment of the lavatory, the lock mechanism could include a mechanical device to
lock and unlock the door should power to the electric lock mechanism be interrupted.
For example, the lock first part 32 could be pushed inward by a person’s elbow to
unlock the door.

Referring to FIG. 1, the lavatory of the invention also comprises a motor
assembly 38 that is operatively connected between the lavatory second front wall
section 18B and the lavatory door 26. The motor assembly 38 is operable to selectively
move the door 26 to its open position out of the doorway 24, and its closed position in
the doorway. The motor assembly 38 is electrically operated and could include a rotary
motor, a solenoid motor or some other type of motor that is operable to selectively open
and close the door 26. Other types of motor assemblies that are not electrically
operable could also be used.

The apparatus of the invention may further include a first electronic sensor 40
outside the lavatory 10. Referring to FIGS. 3 and 4, a cavity 42 having a half circle
configuration is shown recessed into both the first front wall section 18A and the
lavatory door 26. The cavity 42 half circle configuration complements the half circle

configuration of the lock first part 32 and the lock second part 34. Together, the lock

11-
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first part 32, the lock second part 34 and the cavity 42 have an aesthetically pleasing
circular appearance. In other embodiments other configurations of the lock first part 32,
the lock second part 34 and the cavity 42 could be used. The half circle configuration of
the cavity 42 is defined by a first cavity sidewall 44 and a second cavity sidewall 46.
The first cavity sidewall 44 has a general quarter-circle configuration that extends
generally horizontally into the first front wall section 18a from the generally vertical
surface of the first front wall section. The second cavity sidewall 46 also has a general
quarter-circle configuration that extends generally horizontally into the door 26 from a
generally vertical surface of the door. The first cavity sidewall 44 extends into the first
front wall section 18a to a quarter-circle shaped backwall section 48 of the cavity. The
second cavity sidewall 46 extends into the door 26 to a quarter-circle shaped second
backwall section 52. Together, the first 44 and second 46 cavity sidewalls and the first
48 and second 52 cavity backwall sections define the cavity 42. Generally horizontal
bottom surfaces of the lock first part 32 and the lock second part 34 define the top of the
cavity 42.

The first 44 and second 46 cavity sidewalls and the first 32 and second 34 lock
parts surround a front opening 54 to the cavity 42. The first sensor 40 is positioned
inside the cavity 42. As shown in FIG 5, the first sensor 40 is positioned on the first
cavity sidewall 44 behind the front opening 54 and between the opening 54 and the first
cavity backwall section 48. In other embodiments, the first sensor 40 could be
positioned on other surfaces that define the cavity 42. Furthermore, in other
embodiments the cavity 42 could be formed in only one of the first front wall section 18A
or the door 26. The first sensor 40 communicates electronically with the motor
assembly 38 as represented by the dashed lines 56 in FIG. 1. The first sensor 40 could

be an optic sensor, a heat sensor or some other equivalent type of sensor. The sensor

12-
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40 is operable to output an enter command to the motor assembly 38 to cause the
motor assembly to open the door 26 in the doorway 24 in response to the first sensor 40
detecting a signal inside the cavity 42 from a person outside the lavatory. For example,
the signal could be an optic signal produced by the person swiping their fingers over the
first sensor 40 as shown in FIG. 5, or a heat signal produced by the person positioning
their fingers in close proximity to the first sensor 40 as shown in FIG. 5.

The first sensor 40 is positioned in the cavity 42 to avoid unintended operation of
the first sensor 40. With the first sensor 40 positioned in the first cavity sidewall 44 and
directed into the cavity 42, a person or object passing by the cavity opening 54 would
not be detected by the first sensor 40. In some embodiments the arrangement of the
first sensor 40 may be described as being substantially orthogonally disposed to the
desired operational movement of a user, thereby having an advantage of unintended
operation by an object located or moving in a plane substantially spatially parallel
thereto, such as a passerby or a galley cart.

The apparatus also includes a second electronic sensor 62 inside the lavatory
10. The second sensor 62 also communicates electronically with the motor assembly
38. In addition, the second sensor 62 is in electronic communication with the lock
mechanism first part 32 as represented by the dashed lines 56 in FIG. 1. In FIG. 1 the
second sensor 62 is represented as being on the motor assembly 38. In other
embodiments the second sensor 62 could be positioned at some other location inside
the lavatory 10. Like the first sensor 40, the second sensor 62 could be an optic sensor,
a heat sensor, or some other equivalent type of sensor. The second sensor 62 is
operable to output an occupied command to the motor assembly 38 to cause the motor
assembly to close the door 26 in the doorway 24 in response to the second sensor 62

detecting a person entering the lavatory through the doorway 24. The second sensor

13-
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62 is also operable to output the occupied command to the lock mechanism first part 32
to cause the lock mechanism to lock the door 26 in the doorway 24 to the first front wall
section 18A after the motor assembly 38 has closed the door in the doorway. The
second sensor 62 outputting the occupied command to the lock mechanism first part 32
also causes the visual indicator 36 on the lock mechanism second part 34 to indicate
that the lavatory is now occupied. The occupied command output by the second sensor
62 to the motor assembly 38 also prevents the motor assembly from opening the door
26 in response to an enter command being output by the first sensor 40.

The apparatus also includes a third electronic sensor 64 inside the lavatory 10.
In the example shown in FIG. 1, the third sensor 64 is positioned on the interior of the
lavatory first front wall section 18A on the opposite side of the wall from the first sensor
40. The third sensor 64 communicates electronically with the motor assembly 38
represented by the dashed line 56. As with the first 40 and second 62 sensors, the third
sensor 64 could be an optic sensor, a thermal sensor or some other equivalent type of
sensor. The third sensor 64 is operable to output an exit command to the lock
mechanism 32 to cause the lock mechanism to unlock the door 26 from the first front
wall section 18A and to output the exit command to the motor assembly 38 to cause the
motor assembly to open the door 24 in response to the third sensor 64 detecting a
signal from the person inside the lavatory. This enables the person inside the lavatory
to exit the lavatory. Additionally, the third sensor 64 could also be operable to lock the
lock mechanism 32 when the door is closed by the motor assembly instead of the
second sensor 62. The second sensor 62 would then be operable only to close the
door when a person enters the lavatory. The third sensor may also be assembled and
configured to operate similar to the first sensor in that the third sensor is positioned in a

cavity and configured to detect a motion of a users finger or another object when the

-14-
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finger or object is inserted or moved within a cavity located on the lavatory door or wall
section. The sensor may be orthogonally disposed to the desired operational
movement of a user, thereby having an advantage of unintended operation by the user
in the confined space of the lavatory.

The second sensor 62 is also operable to output an unoccupied command to the
motor assembly 38 and the lock mechanism second part 34 in response to the second
sensor detecting the person exiting the lavatory through the doorway 24. The
unoccupied command output by the second sensor 62 to the motor assembly 38 causes
the motor assembly to close the door 24 in the doorway. The unoccupied command
output by a second sensor to the lock mechanism second part 34 causes the visual
indicator 36 to indicate that the lavatory is unoccupied.

As described above, the lavatory 10 is a no touch lavatory. With the lavatory
unoccupied, a person outside the lavatory can position their fingers or other object
inside the cavity 42 and move their fingers or object by or position their fingers in close
proximity to the first sensor 40. The first sensor 40 will then output the enter command
to the motor assembly 38 and cause the motor assembly to open the door 26 in
response to the first sensor detecting the signal inside the cavity 42 from the person
outside the lavatory. As the person enters the lavatory, the second sensor 62 inside the
lavatory outputs the occupied command to the motor assembly 38 to cause the motor
assembly to close the door 26 in the doorway 24 in response to the second sensor
detecting the person entering the lavatory through the doorway. The second sensor 62
also outputs the occupied command to the lock mechanism 32 to cause the lock
mechanism to lock the door 26 in the doorway 24 to the first front wall section 18A in
response to the second sensor detecting the person entering the lavatory through the

doorway. In addition, the visual indicator 36 outside the lavatory is changed to indicate
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that the lavatory is now occupied. With the lavatory occupied, the first sensor 40 is
disabled from outputting an enter command to the motor assembly 38.

When the person desires to exit the lavatory 10, the person can move their hand
in front of or position their hand in close proximity to the third sensor 64. The third
sensor is then operable to output an exit command to the lock mechanism 32 to cause
the lock mechanism to unlock the door 26 from the front wall first section 18A in
response to the third sensor detecting the signal from the person inside the lavatory.
The third sensor is also operable to output the exit command to the motor assembly 38
to cause the motor assembly to open the door in response to the detected signal from
the person inside the lavatory.

After the person exits the lavatory through the doorway 24, the second sensor 62
is operable to output an unoccupied command to the motor assembly to cause the
motor assembly 38 to move the door 26 to the closed position in the doorway 24 in
response to the second sensor detecting the person exiting the lavatory through the
doorway. The unoccupied command is also output by the second sensor 62 to the lock
mechanism 32 to cause the visual indicator 36 to change from the occupied indication
to the unoccupied indication.

FIG. 6 shows a representation of the lavatory of the invention employed on an
aircraft. The lavatory 10 is positioned on the floor surface 14 of the aircraft cabin and
against an outboard sidewall of the aircraft cabin. The outboard sidewall becomes the
rear wall of the lavatory enclosure. The remaining structure of the lavatory is the same
as that previously described. The positioning of the lavatory 10 in the aircraft cabin 12
shown in FIG. 6 is only one example of where the lavatory could be located in the
aircraft. In other embodiments the lavatory 10 could be located in other areas of the

aircraft.
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The foregoing description has described embodiments directed to aircraft
applications and to lavatories. However, certain principles of the invention are equally
applicable to other embodiments where no-touch enablement is required, including
doors with a high volume of human traffic such as businesses.

As various modifications could be made in the construction of the invention
herein described and illustrated without departing from the scope of the invention, it is
intended that all matter contained in the foregoing description or shown in the
accompanying drawings shall be interpreted as illustrative rather than limiting. Thus,
the breadth and scope of the present invention should not be limited by any of the
above described exemplary embodiments, but should be defined only in accordance

with the following claims appended hereto and their equivalents.
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CLAIMS
1. A lavatory comprising:

an enclosure having at least one wall;

a doorway opening adjacent the wall;

a door in the doorway opening;

a cavity recessed into at least one of the door and the wall, the cavity
having a cavity opening;

a first sensor inside the cavity behind the cavity opening, the first sensor
being operable to detect a signal inside the cavity from a person outside the lavatory
and to output an open command in response to the detected signal; and,

a motor assembly operatively connected to the first sensor and the door,
the motor assembly being operable to open the door in the doorway opening in

response to the open command output by the first sensor.

2. The lavatory of any preceding claim, further comprising:
the cavity being recessed into a generally vertical surface of at least one

of the door and the wall.

3. The lavatory of any preceding claim, further comprising:
the cavity having at least one cavity sidewall extending into the cavity to a
cavity backwall at an opposite side of the cavity from the cavity opening; and,
the first sensor being on the cavity sidewall between the cavity opening

and the cavity backwall.

4. The lavatory of any preceding claim, further comprising:
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the first sensor being operable to detect a motion signal inside the cavity
from a person outside the lavatory and to output the open command in response to the

detected motion signal inside the cavity.

5. The lavatory of any preceding claim, further comprising:
the first sensor being operable to detect a heat signal inside the cavity
from a person outside the lavatory and to output the open command in response to the

detected heat signal inside the cavity.

6. The lavatory of any preceding claim, further comprising:
the first sensor being operatively connected to a mechanical device that is
operable to control the first sensor to output the open command in response to the

mechanical device being touched by a person.

7. The lavatory of any preceding claim, further comprising:

the sensor being operable to detect a signal from a person inside the
lavatory and to output lock and unlock commands in response to the detected signal;
and,

a lock between the wall and door, the lock being operatively connected to
the sensor, the lock being operable to lock the door in the doorway to the wall in
response to the lock output command by the sensor inside the lavatory and to unlock
the door in the doorway from the wall in response to the unlock output command by the

Sensor,

8. The lavatory of any preceding claim wherein the motor assembly is
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operable to open the door in the doorway in response to the unlock output command by

the sensor.

9. The lavatory of any preceding claim
Wherein the sensor is operatively connected to a mechanical device that
is operable to selectively lock and unlock the lock in response to the mechanical device

being touched by a person.

10. The lavatory of any preceding claim further comprisinga second
sensor inside the lavatory, the second sensor being operable to output an occupied
command to the motor assembly to cause the motor assembly to close the door in the
doorway and to output the occupied command to the lock to cause the lock to lock the
door to the wall in response to the second sensor detecting a person entering the

lavatory through the doorway.

11. The lavatory of any preceding claim
Wherein the cavity extends generally horizontally into a generally vertical

surface of at least one of the door and the wall.

12.  The lavatory of any preceding claim , further comprising:

a third sensor inside the lavatory, the third sensor being operable to output
an exit command to the lock to cause the lock to unlock the door in the doorway and to
output the exit command to the motor assembly to cause the motor assembly to open
the door in the doorway in response to the third sensor detecting a signal from the

person inside the lavatory.
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13.  The lavatory of any preceding claim wherein
the first sensor is operable in response to the first sensor detecting a motion signal

from the person outside the lavatory.

14.  The lavatory of any preceding claim wherein
the first sensor is operable in response to the first sensor detecting a heat

signal from the person outside the lavatory.

15.  The lavatory of any preceding claim
Wherein the first sensor is operable in response to the first sensor

detecting a touch signal from the person outside the lavatory.

16.  The lavatory of claims 10 to15, further comprising:
the second sensor being operable to output an unoccupied command in
response to the second sensor detecting a person exiting the lavatory through the
doorway; and,
the first sensor being operable to output the enter command to the motor
assembly to cause the motor assembly to open the door in the doorway only when the

second sensor outputs the unoccupied command.

17.  The lavatory of claims 10 to 16, further comprising:
the second sensor being operable to output the unoccupied command to

the motor assembly to cause the motor assembly to close the door in the doorway in
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response to the second sensor detecting a person exiting the lavatory through the

doorway.

18.  The lavatory of any preceding claim, further comprising:
the first sensor having a visual indicator associated with the first sensor
that provides visual indications to the person outside the lavatory of when the lavatory is

unoccupied and occupied.

19.  The lavatory of any preceding claim further comprising:
the lock having a manual override outside the lavatory that is operable to

manually selectively lock and unlock the door in the doorway.

20. The lavatory of any preceding claim , further comprising:
a mechanical device in combination with the first sensor, the mechanical
device being operable to output a mechanical command to the motor assembly to cause
the motor assembly to open the door in the doorway in response to the mechanical

device being contacted by the person outside the lavatory.

21.  The lavatory of any preceding claim wherein the sensor is disposed
within the cavity such that substantially orthogonal movement into the cavity is

detectable by the sensor.

22. The lavatory of any preceding claim wherein the sensor is disposed in
within the cavity such that movement in a plane substantially spatially parallel to an

operational direction of the sensor outside the cavity is undetectable by the sensor.

22

SUBSTITUTE SHEET (RULE 26)



5

WO 2014/113154 PCT/US2013/074513

23. A method of opening a lavatory door comprising:
detecting a movement from a user within a cavity, the cavity located in a
lavatory wall member and configured to include a sensor wherein the movement is in an
axis orthogonal to the plane of the wall member;
sending a signal from the sensor in the cavity to a motor assembly; and
effectively moving a door on the lavatory from a first position from a closed
position to an open position.

24. An aircraft comprising the lavatory of claims 1 to 22.
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