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A HUMIDIFIER SYSTEM FOR AN AIRCRAFT CABIN

BACGROUND OF THE INVENTION
The invention relates to conditioning air for aircraft
5 likely to fly at high altitude and including a cabin
pressurizing system.

Such a system is fed with dutside alr, e,g. taken from the
compressor ©of a turbkojet. It rajses the air to a pressure
that is sufficient for the breathing needs of the occupants

10 and it increases its temperature.
. By way of example, an airplane flying at an altitude of
31,500 meters (m}) is in an atmosphere at 206 millibars and
-56°C., The cabin pressurizing system raises the pressure to
810 millibars and the temperature to 22°C, The humidity of

15 air at high altitude is very low. Consequently, the relative
humidity of the air injected into the cabin is well below 1%,
whereas a relative humidity of 40% to 60% is desirable for the

comfort of the occupants. Water wvapor given off by the
ocoupants and desorption from cabin materials are quite
20 incapable of coming close to this value,

It might be thought that the problem could be solved by
injecting vapor into the system for pressurizing and
distributing air. However humidifying all of the cabin air
would require a mass of water that is unacceptable for long

25 © duration £1i§hts. Also, such a system suffers from severe
technical and health drawbacks. A large amount of maintenance
is required and reliability is low, particularly due to piping
oxidigation, corroesion caused by condensation, and inorganic
deposits. From the health point of wview, moving humid air

30 about the cabin and through the air conditioning pipework
favors the development of bacteria, contamination by microbes,
and proliferation of moss.
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The invention relates to conditioning air for aircraft 5 likely to

fly at high altitude and including a cabin pressuri zi ng
system Such a systemis fed with outside air, e.g. taken from
t he conpressor of a turbojet. It raises the air to a pressure
that is sufficient for the breathing needs of the occupants 10 and it
I ncreases its tenperature. . By way of exanple, an airplane flying
at .an altitude of 11,500 neters (M 4 s in an atnosphere at 206
mllibars and -56[err] C. The cabin pressurizing systemraises the
pressure to 810 m | li bar $myhggtmefwﬁdw 22[err]C.  The
hum dity of 15 air titude is v Consequently, the
rel ative h df’{’i’a/l'a‘('ﬁgI g% %'?her ?’ﬁ?%%‘?redgf‘ﬁ?ﬂt’f% E&pitP |é“‘9@¥‘fe bgl‘%w
1% whesemEont r ¢ifat peresengérs t woof bd 0%iupxad@® | by desiamramsdntyor thée
humidity of the air with which they are in contact, while

5 avoiding the above drawbacks,
' To this end, there is provided a system for humidifying the
air of an aircraft cabin and comprising, at each location apt
to be occupied, an individual spray nozzle directed towards a
zone including the face of the occupant and fed with water via

10 controllable closure means. The sprayed water evaporates
particularly easily pince the ambient air in the cabin is dry.

The épray nozzles may be installed in the backs of
passenger seats, in the celling, in bottom portions of the
baggage racks, or inside a partition. :

15 Typically, the water for esach occupant is stored locally
with its own pressurization means in a removable cartridge so
as to constitute self-contained equipment. Such a disposition
may then be optional at each seat and can easily be extended
to an existing fleet of airplanes as a retrofit., There is no

20 need to install a complex circuit for distributing water under
pressure. If one item of eguipment fails, that doez not
prevent the others from operating. The mass of the humidifier
as a2 whole is spread over the airplane according to seat
distribution and does not greatly affect trim. Finally, air-

25 worthiness certification can be obtained on the basig cof a
docket relating only to the seats, the ceiling, or the
bulkheads., It does not require new certification of the air
conditioning system as a whole.

In another embodiment of the invention, the spray nozzles

30 are fed by a c¢ircuit that is connected to a common water tank,
and optionally to a source of inert gas under pressure. This
solution increases the running time of the system and
simplifies refilling. To aveid contamination by stagnation
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confort of the occupants. Wat er vapor given off by the occupants

ahd desorption fromcabin nmaterials are quite 20 I ncapabl e of com ng
close to this val ue. It m ght be thought that the problem could
be sol ved by i njecting vapor into the systemfor pressurizing and
distributing air. However humdifying all of the cabin air woul d
require a mass of water that is unacceptable for |ong 25 duration
flights. Also, such a systemsuffers fromgevere techni cal and
heal t h drawbacks. A | arge anmount of mai ntenance is required and

reliability i Saxja&"t’)baél?f%dvﬂuh?{é Bbdiiié@.‘gtlfiaBil.Qi Blosure med¥d daiéltt’méh I?lacetdh

heal Lh poi nt.—oftvFe, SRAIHT oA Adty 38 BB Sagetetne TAGN SHRFT riepiEh

the air condi trisk ngfpibeenerial prolifexstient by dfveviaiencont amirateidna,

contam nati on by, 0d LGS supply tak8BlpPAsd | d&5editi19N il eFBSSone where the
B passengers are to be found.

In all cases, thé overall water content or moisture of the
cabin atmosphere as a whole iz only slightly increased,
thereby removing corrosion risks. The additional onboard mass
is low: 400 milliliters of water suffice to raise to 40% the

10 relative humidity of 81 m’ of dry air at 22°C and at 810
millibars, i.e. air under the conditions typically found in
operated by airlines,

The above features and others will appeer more clearly on
reading the following deécription of particular exbodiments,

15 given as non-limihing examples. The description refers to the
accompanying drawings.

~ BRIEF DESCRIFTION OF THE DRAWINGS
+ FPig. 1 is a diagram showing various ways in which the
20 nozzles of a humidifier comprising self-contained individual
installations can be installed;

* Fig. 2 is a diagram of a self-contained individual
installation, including & commercial spray delivering an
aerosol jet;

25 » Figs, 3A, 3B, and 3C show three possible structures for
. the electromechanical actuator of the Figure 2 imstallation;
* Fig. 4 shows another possible disposition of sprays
' belonging to individual installations, and designed for aiming
the jet of water sprayed in the aerosol state;
30 « PFig, 5 is a diametric lefthand view of Figure 4;

+ Fig., 6 is similar to Pig. 4, and shows yet another
variant embodiment; and '

+ Pig. 7 is similar teo Fig. 1 and shows a common Eeed
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SUMVARY OF THE | NVENTI ON An obj ect of ‘the present invention is
to i nprove the

1o

15

20

25

30

.

system for a plurality of individual installations.

DETAILED DESCRIPTION

The system shown diagrammatically in Pig. 1 comprises
individual installations, each having its own water supply.
The 4installation 42A for a passenger occupying - -a seat 41A
placed behind a bulkhead is incorporated in the bulkhead., The
installation 42B for a passenger in a seat 41B is placed in
the back ¢f the seat situated in front thereof. Finally,
installation 42C for another passenger occupying a seat 41C is
placed in the ©ceiling or the baggage rack, above the
passenger. The nozzle in each installation is for delivering
water in the form of an aexosecl jet 43 towards the upper
portion of the passenger; the jet covers a solid angle that is
large enocugh to accommodate variations in passenger size and
in seatback inclination.

The individual installation may have the structure shown
diagrammaticelly in Fig., 2 for an installation placed in the
back of a seat 41A.

This installation is designed to receive a cartridge having
a can containing water and an inert gas (generally nitrogen)
under pressure, together with a mechanically-actuated valve,
and an ejection nozzle. It is possible, in particular, feor
the cartridge to be constituted by a commercially-available
spray of low cost and for discarding after use. Such a spray
4 is very lightweight. It comprises a can of pure water and
gas plus a top head combining the valve 6 to be opeéened by an
axial mechanical force, and a nozzle 7. The wvolumes, -
dimensions, sand characteristics of commercially awvailable
water sprays are very similar from one brand to another, and

"such sprays can easily be obtained at airports. The pressure

of the gas is low enough to avoid any risk of explosion, even
in the event of the complete cabin depresgsurization. A spray
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cgnfoft of passengers to be inproved by increasing the hum dity of

the air with which they are in contact, while 5 avoi di ng the above
dr awbacks. To this end, there is provided a systemfor
hum di fyi ng the air of an aircraft cabin and conprising, at each
| ocation apt , to be occupied, an individual spray nozzle directed
towards a zone including the face of the occupant and fed with
wat er via 10 control |l abl e cl osure nears. The sprayed wat er

evapor at es particularly easily since the anbient air in the cabin
is dry. can be Teplsowrsdy broaubtheregadicly et sicopdvenst by mﬁtnuenambe
passenger sealsy Lijohlieng Chbl-Bgnnbl, bek! &Y pasé'egéepé thfio supplieBaggiad
racks, or inside partition Typi cal t he wat er eac
occupant is:ﬂWﬁ%&Fiocally with its own pressurization neans in a

renovabl e cartri dgen e exampledshoWnCRASFiUL R, SEhé - SPrdvi etk efddqedEih.

Such a Q'SpOS'glggceptacle provided for that purpose in the back of the
seat, behind a cover 8 swingable about a hinge 2. A latch 10
operated hy a special tool prevents the occupant of the seat
from interfering. The spray 4 may be put into place and held
by releasable means, such as a resilient clip 11.

10 A guide may be provided in the receptacle to prevent the
spray being put into place unless its nozzle 7 is directed
towards an outlet window for the aerosol jet 43,

The spray may be controlled in a wide variety of ways.

One simple seolution consists in providing a lever in the

15 seatback enabling the passenger to push down the nozzle. A
dash-pot or damper may be provided to slow down closure of the
valve.

More frequently, the wvalve will be controlled by
electromechanical means. As shown in Fig. 2, each receptacle

20 for receiving a spray 4 is fitted with an electromechanical
actuator. 13 having a finger 12 which, when the actuator is
electrically powered by a cirxcuit, pushes down the nozzle 7

and opens the valve. The circuit shown includes both overall

control and individual control. Overall control is by a

25 switch 14 and/or a regulator 15, If a regulator is provided,
it may be controlled by a humidity sensor, or by a processorx

that takes flight data into account (flight duration,
altitude, etc. ...), Or that implements a determined time:

cycle. *Forced" operation of all of the humidifiers may also

30 be controlled automatically or by a member of the flight crew
{usually the pilot) in the event of a fire. The sprayed water

can thus locally absorb the heat given off by the fire, can

fix certain pollutants contained in the smoke, and finally can
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ray then be optional at each seat and can easily be extended to an

existing fleet of airplanes as a retrofit. There is no 20 need to
install a conplex circuit for distributing water under pressure.
If one itemof equipment fails, that does not prevent the others
from operating. The mass of the humdifier as a whole is spread
over the airplane according to seat di stribution and does not
greatly affect trim Finally, air- 25 gworthiness certification can be
obt ai ned on the basis of a docket relating only to the seats, the
ceiling, or thgct as a sdifdee¥dacbt €oasmdille e Passengey €6rvet iLailioth of
the air condi ti oni ten1as a whol e. I n anot her
enbodi ment of FRePTRVERE %FL spray nozzl es 30 are fed by a circuit

that i s connected ¥Isdivictuaiorcantizal timsicead of or admd aspditdea 4o teverall
source of Inerkegaiaymercm%gsea Hhirte-positiof ObbhLARLINHPARES 1d1n
runni ng _time of st em and
5 e shown in Pig. 2:
+ = humidifier in forced operation
auto = humidifier in regulated mode
= humidifier off,
In regulated mode, operation may be made intermittent by
10 placing, in series with the power supply circuits, a timer 17
and/or a switch 18 contreolled by the humidity level, A
pregence sensor may be provided to prevent the valve being
triggered if a person or an object is toco close to the nozzle.
. The sensor may operate on optical, radar, infrared, or
- 18 capacitive principles.

" The few drops 19 that are not reduced to a mist by the
nozzle 7 are not ejected into the cabin. They may be
recovered in the receptacle or they may be intercepted by a
movable mask that catches them on their trajectory at the very

20 beginning of spraying. .

Figs. 3A, 3B, and 3C are examples showing three possible
embodiments Of the actuator 13,

In Fig. 3A, the finger 12 is actuated by an electromagnet
powered by the contactor switch 16.

25 In Fig, 38, the actuator is comnstituted by a motor 22 that
rotates a cam 21 for pushing down the finger 12,

In Fig. 3C, the actuator comprises a wormscrew 23 actuated
by a rotary motor 22, The finger 12 is allowed to return by
reversing the motor or by a clutch mechanism provided for the

30 screw on reaching the end of its stroke.

Figs. 4 and 5 show a modified embodiment of the invention
in which the spray 4 is placed horigontally in a receptacle
fitted with a knob or thumb wheel 26 accessible from the
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si.nplifies refilling. To avoid contam nation by stagnation
3 and backflow, the controllable closure neans are then pl aced

7

outside and enabling the nozzle 7 to be aimed. In this case,
the flexible dip tube 27 for feeding water to the nozzle must
be fitted with 2 weight to sink it. This disposition has the
drawback of preventing the use of a spray of a type that is
3 commonly commercially available,

‘Anothér solution enabling the occupant of a seat to aintthe
jet 43 at will is shown in Fig. 6. The individual equipment
then comprises an outlet 29 mounted in a ball 30 and fed by a
flexible tube 28 that may be engaged in the nozzle 7.

10 _ When the nozzle is carried by a seatback, a linkage may be
located in the seat to adjust the angular position of the
nozzle responsive to the degree of tilt of the back, for the
nozzle to remain directed to the zone where the face of the
passenger jocated behind the seat is prone to be located.

18 Fig, 7 relates to a system in which a plurality of spray
nozzles 35 are fed from a common circuit taking water from a
tank 32. The tank may be under pressure, However, given its
volume, it is more advantageous to use a separate supply of
gas 33. The controllable closure means then comprise, for

20 each individual installation, two electrically controlled

' valves 34, one associated with the water tank, and the other
with the source of gas. The wvalves 34 may be located in the
immediate proximity of the corresponding nozzles, thereby
reducing risks of contamination that would otherwise exist in

25 overall humidifier eguipment. A plurality of tanks may be

' spaced apart in an alirplane of large capacity.
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in the i mediate vicinity of the nozzles. Thus, there is no ri sk of
bacterial proliferation or of viral contam nation, si nce water

supply takes place directly in the zone where the_5_____passeﬁgefs—are to

be found. In all cases, the overall water content hﬁ&pre of
t he cabin atnosphere as a whol e is only sllghFP
t hereby renoving corrosion risks. The additional onbo

low. 400 mlliliters of water suffice to rgjse to 40@6 atlve
hunmidity of 51 nferr] of dry air at 22[err]C and at 810 _ n1II|bars
i.e. air underc££5h§ond|t|ons typically found in oper at ed by
airlines. The above features and others will appear nore clearly
on . reading the follow ng description of particular enbodinents, 15

given as non-limting exanples. The description refers to the
acconpanying di[?wl{]g%ystm for humidifying air in an aircraft cabin,
5 comprising, at a plurality of locations apt to be occupied by
passengers, respective individual spray nozzles each directed
towards a zone spelected to include a face of one of said
passengers and means provided with controllable closure valve
means and connected to said nozzles to feed pressurized water
10 thereto.

2/ A system according to claim 1, wherein each of said nozzles
i8 carried by a meatback, a ceiling, a baggage rack, or a
partition.

15
3/ A system according to claim 1, wherein said controllable
closure valve means are actuatable by an overall feed control
and by individual controls each for ome said location.

20 4/ A system according to any preceding claim, characterized in
' that each spray nozzle is provided with an individual supply
of water under pressure and _constitutes a commerclal type

spray .

25 5/ A system according to claim 1, wherein each of gaid nozzles
is aimable.

6/ A system according to claims 1, wherein each of said

nozzles is connected to an aimable cutlet via a flexible hose.
30

7/ A system according to claim 1, wherein each of said nozzles

belongs to a cartridge having a supply of water under pressure

and is connected to a dip tube having a weighted end, and said
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BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a diagram show ng

various ways in which the 20 nozzles of a humdifier conprisikng

sel f-cont ai ned i ndi vi dual installations can be installed;

Fig..2 is a diagramof a self-contained individual instal |l ation,

I ncluding a comercial spray delivering an aerosol jet; 25

Figs. 3A, 3B, and 3C show three possible structures for t he

el ectronmechani cal actuator of the Figure 2ginstallation; Fi g.
4 shows anot her possible disposition of sprays bel onging to

i ndi vi dual inesatrhdgends anztadgeidgred ber pdagedghorizontally jseri gfo waeer
sprayed in th§°§§£959¢ éﬁfﬁéﬁaﬁ%@. Fig. 5is a dianetric |efthand
vi ew of Figure 4,

8/ A system according to c¢laim 4, further comprising, at each
1 sald location, a housing for said spray provided with a
lockable cover formed with a passage £or sprayed water,

9/ A system according to c¢laim 3, wherein each of sald
individual controls is designed to cut off water delivery to

10 " cthe respective nozzle and to feed said nozzle to be
continuously, at will.

10/ A system according to claim 1, further comprising means
for forced opening of all of the clogure wvalve means

15 automatically in the event of a2 fire or responsive to an
action taken by a member of a flight crew.

A
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Fig. 6is sinilar to Fig. 4, and shows yet anot her vari ant
enbodi ment ; and Fig. 7is simlar to Fig. 1 and shows a conmon

f eed
REPLACEMENT SHEET
2 1 MAR 1997

ABSTRACT OF THE DISCLOSURE

For humidifying the air in an aircraft cabin, individual
spray nozzles are each directed towards a zone including the
face of a passenger and fed with water via a controllable
closure valve,
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4 ) systemfor a plurality of individual installations.

DETAI LED DESCRI PTI ON - The system shown di agrammatically in Fig.
1 conprises 5 i ndi vidual installations, each having its own water

suppl y. The installation 42A for a_passenger occupying a seat 41A

pl aced behind a bul khead is incorporat éd/Bn t he bul khead. The

installation 42B for a passenger in a seat 41B is placed in t he back
of the seat situated in front thereof. Finally, 10 installation 42C

for another passegnger..Qccupving a seat 41C.i.s | he
ceiling or the baggage rack, above the passejfy .452_? nozzle in

each installati¢gn is for delivering

41C
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mater'in the formof an aerosol jet 43 towards the upper portion—of

the passenger; the jet covers a solid angle that is 15 . I B&Q%Hﬁﬂm&o
acconmodat e vari ations in passenger size and in s

i.ncl i nati on. The individual installation may qﬂ HLHI "HII ure
shown di agrammatically in Fig. Zafsr an installati I he

back of a seat 41A. 20 This installation is designed to receive a

cartridge having a can contai ning water and an inert gas (generally
ni trogen) under ressure, together fiMth a mechanig®B@ y- &t uat ed

val ve, and an/jection nozzle. It jls possible, in particular, for

the cartri dgedbAAbe
of low cost and f

i ghtweight. It co
head conbi ning the

onstituted by a commer|gi al | y-avail abl e 25 spr ay
i scarding after use. {puch a spray 4 is very
rises a can of pure wat{pr and gas plus a top
alve 6 to be opened by jan

13 e 9
. ey 43 2

i

12
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axial mechanical force, and a nozzle 7. The vol unes,

di mensi ons, and characteristics of comercially available 30 mlssﬁe%HasEB’eenReplaced
sprays are very simlar fromone brand to another, and ' \
can easily be obtained at airports. The pressure of th _ ”I
enough to avoid any risk of explosion, eyen In the event of
conpl ete cabin depressurization. A spr3/\§

N ™ N

N N i ™~

FIG. 5.

33 -

FIG.

3a.

FIG.
FIG. 4.

6.
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‘5 L can be replaced by another easily at stopovers by mai#ééhhide/
or €| eani ng personnel, or by the caterer who supplies the ,pggals
A the exanple shown in Fig. 2, the spray 4 is placed in

receptacl e provided for that purpose in the back of the

behigd a cover 8 sw ngable about a hinge 9. A latch 10 EEMENBﬁHEET
a special tool prevents the occupant of the seat fromipterfering.

The spray 4 may be.put into place and hel & by rel easabl p 122QMAR 1007
such as a resilient clip 11. 10 ui de may be provided]in the
receptacle to prevent® tH@MIDIFIER %Xﬁ?%?‘ﬁgghd“ﬁd$1 FRBFD| GRBINNFESS—1s

nozzle 7 is directed

The invention relates to conditioning air for aircraft
5 likely to fly at high altitude and including a cabin
pressurizing system.

Such a system is fed with outside air, e.g. taken from the
compressor of a turbojet. It raises the air to a pressure
that is sufficient for the breathing needs of the occupants

10 and it increases its temperature.

By way of example, an  airplane flying at an altitude of
11,500 meters (m) is in an atmosphere at 206 millibars and
-56°C. The cabin pressurizing system raises the pressure to
810 millibars and the temperature to 22°C. The humidity of

15 air at high altitude is very low. Consequently, the relative
humidity of the air injected into the cabin is well below 1%,
whereas a relative humidity of 40% to 60% is desirable for the
comfort of the occupants. Water wvapor given off by the
occupants and desorption from cabin materials are quite

20 incapable of coming close to this wvalue. '

It might be thought that the problem could be solved by
injecting wvapor into the system for pressurizing and
distributing air. However humidifying all of the cabin air
would require a mass of water that is unacceptable for long

25 duration flights. Also, such a system suffers from severe
technical and health drawbacks. A large amount of maintenance
is required ;nd reliability is low, particularly due to piping
oxidization, corrosion caused by condensation, and inorganic
deposits. From the health point of view, moving humid air

30 about the cabin and through the air conditioning pipework
favors the development of bacteria, contamination by microbes,
and proliferation of moss.

LI
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‘towards an outlet w ndow for the aerosol jet 43. The spray nay

be controlled in a wide variety of ways. One si APREPIKUEMENDNSHEET
consists in providing a lever in the 15 seat back enablji pg—tte -
passenger. to push down the nozzle. A dash-pot or danpe

provi ded to sl ow down cl osure of the val ve. ML@XR%W
frequently, the valve will be controlled by el ectr chani cal

means. As shown in Fig. 2, each receptacle220 for recgiving a spray 4

is fitted with an el ectronechani cal actuator 13 ha
whi ch, when the actuator is SUMMARY c@F r THRI THVERTEEd by a circuit,

pushes down the nEzzbgjdct of thaNhARRR t RAvEAtYEn TR €bT GUigrsihOWihe

i ncl udes both overall control and indjvidual_ contral. Over al |

control is bfoRERFt of RassENERTsngF8r Rer JWERYF 1%’.” HRCEePETFat bhei s

provi ded, humiditdy ey k@ecoir ollied hixhhwhelr t greedsorcomtadyy, awhile

procegsor avoiding the above drawbacks.

To this end, there is provided a system for humidifying the
air of an aircraft cabin and comprising, at each location apt
to be occupied, an individual spray nozzle directed towards a
zone including the face of the occupant and fed with water via
10 controllable c¢losure means. The sprayed water evaporates

particularly eaéily since the ambient air in the cabin is dry.

The spray nozzles may ‘be installed in the backs of
passenger seats, in the ceiling, in bottom portions of the
baggage racks, or inside a partition.

15 Typically, the water for each occupant is stored locally
with its own pressurization means in a removable cartridge so
as to constitute self-contained equipment. Such a disposition
may then be optional at each seat and can easily be extended
to an existing fleet of airplanes as a retrofit. There is no

20 need to install a complex circuit for distribliting water under
pressure. If one item of equipment fails, that doces not
prevent the others from operating. The mass of the humidifier
as a whole is spread over the airplane according to seat
distribution and does not greatly affect trim. Finally, air-

25 worthiness certification can be obtained on the basis of a
docket relating only to the seats, the ceiling, or the
bulkheads. It does not require new certification of the air
conditioﬁing system as a whole.

In another embodiment of the invention, the spray nozzles

30 are fed by a circuit that is connected to a common water tank,
and optionally to a source ¢of inert gas under pressure. This
solution increases the running time of .the system and

simplifies refilling. To avoid contamination by stagnation




t hat »takes- flight data into account (flight duration,

étc. ...), or that inplenents a determned tine C
operation of all of the hunidifiers may also 30 be contj
automatically or by a nenber of the flight crew (us
in the event of a fire. The sprayed water can thus
the heat given off by the fire, can fix certain pol!
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contained in the snoke, and finally can 3

and backflow, the controllable closure means are then placed

in the immediate vicinity of the nozzles. Thus, there is no

risk of bacterial proliferation or of--viral contamination,

since water supply takes place directly in the zone where the
5 passengers are to be found.

In all cases, the overall water content or moisture of the
cabin atmosphere as a whole is only slightly increased,
thereby removing corrosion risks. The additional onboard mass
is low: 400 milliliters of water suffice to raise to 40% the

10 relative humidity of 51 m?* of dry air at 22°C and at 810
millibars, i.e. air under the conditions typically found in
operated by airlines.

The above features and others will appear more clearly on
reading the following description of particular embodiments,

is given as non-limiting examples. The description refers to the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS '
 Fig. 1 is a diagram showing various ways in which the
20 nozzles of a humidifier comprising self-contained individual
installations can be installed;

* Fig. 2 is a diagram of a self-contained individual
installation, including a commercial spfay delivering an
aerosol jet;

25 * Figs. 3A, 3B, and 3C show three possible structures for
the electromechanical actuator of the Figure 2 installation;

* Fig. -4 shows another possible disposition of sprays-
belonging'to individual installations, and designed for aimihg
the jet of water sprayed in the aerosol staﬁe;

30 * Fig. 5 is a diametric lefthand view of Figure 4;

« Pig. 6 is similar to Fig. 4, and shows yet another

variant embodiment; and

* Fig. 7 is similar to Fig. 1 and shows a common feed
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act as a source of water to enable a passenger-+ﬁ~we%—a~ekekh~a—
t'o put over the face. | ndi vi dual control "i nst aBEBACGMENR SHEET
addition to overall regul ati on conprises a three-pogition contactpr
switch 16 in 5 t he exanple shown in Fig. 2:
hum difier in forced operation . auto = humdifie .?1ﬁ§§§3ﬂ%?
node -= humdifier off. In reg

operation may be made intermttent by 10 4 placing, in $eries with the

power supply circuits, a tinmer 17
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system for a plurality of individual installations.

DETAILED DESCRIPTION

The system shown diagrammatically in Fig. 1 comprises
individual installations, each having its own water supply.
The installation 42A for a passenger occupying a seat 41a
placed behind a bulkhead is incorporated in the bulkhead. The
installation 42B for a passenger in a seat 41B is placed in
the back of the seat situated in front thereof. Finally,
installation 42C for another passenger occupying a seat 41C is
placed in the ceiling or the baggage rack, above the
passenger. The nozzle in each installation is for delivering
water in the form of an aerosol jet 43 towards the upper
portion of the passenger; the jet covers a solid angle that is
large enough to accommodate variations in passenger size and
in seatback inclination.

The individual installation may have the structure shown
diagrammatically in Fig. 2 for an installation ‘placed in the
back of a seat 41A.

This installation is designed to receive a'cartridgeihaving
a can containing water and an inert gas (generally nitrogen)
under pressure, together with a mechanically-actuated wvalve,
and an ejection nozzle. It is possible,-in particular, for
the cartridge to be constituted by a commercially-available
spray of low cost and for discarding after use. Such a spray
4 is very lightweight. It comprises a can of pure water and
gas plus_ a- top head combining the valve 6 to be opened by an
axial “mechanical force, and a nozzle 7.° The volumes,
dimensions, and characteristics of commercially available
water sprays are very similar from one brand to another, and

"such sprays can easily be obtained at airports. The pressure

of the gas is low enough to avoid any risk of explosion, even

in the event of the complete cabin depressurization. A spray



and/er a switch 18 controlled by the humdity |evel. A RC&EET
sensor may be provided to prevent the val ve being te —
person or an object is too close to the nozzle. Thejsénsor m
operate on optical, radar, infrared, or 15 capacitive priinc? 31 M4R 1997
The few drops 19 that are not reduced to a mi st by the | _nozzle 7 are
not ejected into the cabin. They nmay be : recovered in the
receptacle or they may be intercepted by as novabl e Mesk-that

catches themon their trajectory at the very 20 begi nni ng of spraying.

Fi gs. 3A, 3Bcaande3feplacedabp| @soshenri agsibyeet pssspblvers bﬁff
enbodi nent s t Fi t i
actuat ed by (5?1% gi%g?l (rig‘xglgéef&énnel' oﬁov%{ eah%y c%afgl:eexgéé‘ntY';{i(q}?ors
In Fig. 3B, m@@lactuator is constituted by a notor 22 that

maintenance

nger, 12 is _
u% &F 1%8e 25

In the example shown in Fig. 2, the spray 4 is placed in

5 a receptacle provided for that purpose in the back of the
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seat, behind a cover 8 swingable about a hinge 9. A latch 10
operated by a special tool prevents the occupant of the seat
from interfering. The spray 4 may be put into place and held
by releasable means, such as a resilient clip 11.

A guide may be provided in the receptacle to prevent the
spray being put into place unless its nozzle 7 is directed
towards an outlet window for the aerosol jet 43.

The spray may be controlled in a wide variety of ways.

One simple solution consists in providing a lever in the
seatback enabling the passenger to push down the nozzle. A
dash-pot or damper may be provided to slow down closure of the
valve. .

More frequently, the valve will be controlled by
electromechanical means. As shown in Fig. 2, each receptacle
for receiving a spray 4 is fitted with an electromechanical
actuator 13 having a finger 12 which, when the actuator is
electrically powered by a circuit, pushes down the nozzle 7
and opens the valve. The circuit shown inéludes both overall
control and individual control. Overall control is by a
switch 14 and/or a regulator 15. If a regulator is provided,
it may be controlled by a humidity sensor, or by a processor
that takes- flight data into account (flight duration, -
altitude, etc. ...), or that implements a determined time
cycle. "Forced" operation of all of the humidifiers may also
be controlled automatically or by a member of the flight crew
(usually the pilot) in the evént of a fire. The sprayed water
can thus locally absorb the heat given off by the fire, can
fix certain pollutants contained in the smoke, and finally can



fotates a cam 21 for pushing down the finger 12. g 3C
the actuator conprises a wornscrew 23 act uat ed by B&PbﬁrJﬁEHK$HEET
22. The finger 12 is allowed to return by reversi ng tfhie Totor—or—

a clutch nechani sm provided for the 30 screw on reachifn t?q }g.g‘l?ﬁggn

Its stroke. Figs. 4 and 5 show a nodified enbodi frent ‘of "thHe"’

I nvention i n which the spray 4 is placed horizontall y—

receptacl e fitted with a knob or tgunb wheel 26 acgessible fromthe

act as a source of water to enable a passenger to wet a cloth
to put over the face.
Individual control instead of or in addition to overall
regulation comprises a three-position contactor switch 16 in
5 the example shown in Fig. 2:
+

humidifier in forced operation
auto

humidifier in regulated mode

humidifier off.
In regulated mode, operation may be made intermittent by
10 placing, in series with the power supply circuits, a timer 17
and/or a switch 18 controlled by the humidity level. A
presence sensor may be provided to pfevent the wvalve being
triggered if a person or an object is too close to the nozzle.
The sensor may operate on optical, radar, infrared, or
15 capacitive principles.

" The few drops 19 that are not reduced to a mist by the
nozzle 7 are not ejected into the cabin. They may be
recovered in the receptacle or they may be intercepted by a
movable mask that catches them on their trajectory at the very

20 beginning of spraying. )

Figs. 3A, 3B, and 3C are examples showing three possible
embodiments of the actuator 13.

In Fig. 3A, the finger 12 is actuated by an electromagnet
powered by the contactor switch 16.

25 In Fig. 3B, the actuator is constituted by a motor 22 that
rotates a cam 21 for pushing down the finger 12.

In Fig. - 3C, the actuator comprises a wormscrew 23 actuated:
by a rétéry motor 22. The finger 12 is allowed to return by
reversing the motor or by a clutch mechanism provided for the

30 screw on reaching the end of its stroke.

Figs. 4 and 5 show a modified embodiment of the invention
in which the spray 4 is placed horizontally in a receptacle
fitted with a knob or thumb wheel 26 accessible from the



s . outside and enabling the nozzle 7 to be ai ned.
the flexible dip tube 27 for feeding water to the nozzle
fitted with a weight to sink it. This disposition has the g
of preventing the use of a spray of a type that is 5

"
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drantraed
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commerci al ly avail abl e. Anot her sol ution enabl;
of a seat to aimthe jet 43 at will is shown in Fip."
i ndi vi dual equi pnrent then conprises7an outlet 29 npunted in a bal

30 and fed by a
outside and enabling the nozzle 7 to be aimed. In this case,

the flexible dip tube 27 for feeding water to the nozzle must
be fitted with a weight to sink it. This disposition has the
drawback of preventing the use of a spray of a type that ié
5 commonly commercially available.

Another solution enabling the occupant of a seat to aim the
jet 43 at will is shown in Fig. 6. The individual equipment
then comprises an outlet 29 mounted in a ball 30 and fed by a
flexible tube 28 that may be engaged in the nozzle 7.

10 When the nozzle is carried by a seatback, a linkage may be
located in the seat to adjust the angular position of the
nozzle responsive to the degree of tilt of the back, for the
nozzle to remain directed to the zone where the face of the

_ passenger located behind the seat is prone to be located.

15 Fig. 7 relates to a system in which a Plurality of spray
nozzles 35 are fed from a common circuit taking water from a
tank 32. The tank may be under pressure. However, given its
volume, it is more advantageous to use a separate supply of
gas 33. The controllable closure means then' comprise, for

20 each individual installation, two electriéally controlled
valves 34, one associated with the water tank, and the other
with the source of gas. The valves 34 may be located in the
immediate proximity of the correspondiné' nozzles, thereby
reducing risks of contamination that would otherwise exist in

25 overall humidifier equipment. A plurality of tanks may be
spaced apart in an airplane of large capacity.



flexible tube 28—+hat—mmy bhe engaged in the nozzle 7. 10 |
nozzle is carried hy a seatback a |inkage nay be |
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seat to adjust the Ib@dh@haﬂ of the nozzle r

degree of tilt of t nozzl e to renmaiin di 2et MR 1997
the zone where the passenger |ocated b hlnd t he seat
pr :

one to be | ocat ed. 15 7 relates to a systerhin wnich a
plurality of spray nozzles 35 are 8ed froma comorweircuit taking
water froma tank 32. The tank may be under pressure. However,
given its CLAIMSvolune, it is nore advantageous to use a separate supply
of gas 33. The control |l abl e cl osure neans then conprise, for 20
each individual installation, two electrically controlled
val ves 34, one associated with the water tank, and the ot her with

the source of,/gag. fheraml v@se 34’1\%)61[3@1@3%@@‘ | Ant h8n  aircrak®MediBif,
proximty of the correspondlng nozzl es, therebg

5 comprising, at a plurality of locations apt to be occupled by

passengers, respective individual spray nozzles each directed

towards a zone selected to include a face of one of said

passengers and means provided with controllable closure valve

means and connected to said nozzles to feed pressurized water

10 thereto.

2/ A system according to claim 1, wherein each of said nozzles
is carried by a seatback, a ceiling, a baggage rack, or a
partition.

- 15
3/ A system according to claim 1, wherein said controllable
closure valve means are actuatable by an overall feed control
and by individual controls each for one said location.

20 4/ A system according to any preceding claim, characterized in
that each spray nozzle is provided with an individual supply
of water under pressure and constitutes a commercial type
spray . '

25 5/ A system according to claim 1, wherein each of said nozzles
is aimable.

6/ A system according to claims 1, wherein each of séid
nozzles is connected to an aimable outlet via a flexible hose.
30

7/ A system according to c¢laim 1, wherein each of said nozzles
belongs to a cartridge having a supply of water under ptessure
and is connected to a dip tube having a weighted end, and said

-—_
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cartridge is arranged to be placed horizontally and to be
rotatably adjustable.

8/ A system according to claim 4, further comprising, at each
5 said 1location, a housing for said spray provided with a
lockable cover formed with a passage for sprayed water.

9/ A system according to claim 3, wherein each of said
individual controls is designed to cut off water delivery to
10 the respective nozzle and to feed said nozzle to be

continuously, at will.

10/ A system according to claim 1, further comprising means
for forced opening of all of the closure valve means

15 automatically in the event of a fire or responsive to an
action taken by a member of a flight crew.
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1/ Arsysten1 for humdifying air in an aircraft cabin,

conprising, at each of a plurality of locations, each aptitﬁEPLACHWENTQﬁﬁ T

occupi ed by a passenger, a respective individual unit 5

supply and a spray nozzle directed towards a zone] skl ected to
include a face of said passenger and control | abl e} c} o2ull ¥ARTT
nmeans | ocated to be individually actuat abl e by saj dj passenger anc
connected to said nozzle to fepy pressurized watey thereto. 10

2/ A system according to claim1l, wherein each of said - nozzles js
carried by a seatback, a ceiling, a baggage rack, or a partition

15 3/ A system accor di ng ABSTRACTnAF dr{{@,DMh@SﬁREI | said

A HUMIDIFIER SYSTEM FOR AN ATRCRAFT CABIN

For humidifying the air in an aircraft cabin, individual
spray nozzles are each directed towards a zone including the

face of a passenger and fed with water via a controllable
closure valve. '

Fig.l&z




control | abl e cl osure val ve neans are further actuatable by an

overall feed control. 4/ A system according to an

FECEOrT w
claim characterized 20 in that each spray nozzle is p ov'Eaé@?Wm SIEET
i ndi vi dual supply of water under pressure and constitltes a

commer ci al type spray. 5/ A system accordi g tqqlg@g@%
wherei n each of said 25 nozzles is afptBl e. 6
according to clainms 1, wherein each of sald

A system
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nozzkes is connected to an aimable outlet via a flexible h‘fsel2 1 a2 SO
A system according to claim1, wherein each of said nozzleé HnﬁﬁtM%Wbﬁgggyj

to a cartridge having a supply of water under pressure
connected to a dip tube having a weighted end, and said
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9 - cartridge is arranged to be placed horizontally an

fgtétably adj ust abl e. 8/ A system according to cl & REELACEMENTe SHEET |
conprising, at each 5 said location, a housing for saild FpF il
wth a | ockabl e cover fornmed with a passage for spraye %gﬁﬁgg@_bﬂ :
9/ A system according to claim3, wherein each of said ;i' i'f%hl” b
controls is designed to cut off water delivery to O theﬁ 2SPReLLI Ve e
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conti nuousl y,~at wll. - 10/ A systemaccording to claim1,9éurther|

conprising means for forced opening of all of the closure val ve

means 5 automatically in the event of a fire or responsi /eRERﬂQéMENT SHEET
actton taken by a nenber of a flight crew -
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CLAIMS

1/ A system for humidifying air in an aircraft cabin,

comprising, at each of a plurality of locations, each apt to .

be 'occupied by a passenger, a respective individual unit

5 having a water supply and a spray nozzle directed towards a

zone sgelected to include a face of said passenger and

controllable closure valve means located to be individual‘lv

actuatable by said passenge* and connected to said nozzle to

feed pressu*ized water thersto.

‘10 . _ _ _
2/ a éystem according to claim 1, wherein each of said
‘nozzles is carried by a seatback, a ceiling, a baggage rack,

or a partition.

15 3/ A system according to claim 1 or 2, wherein all said

controllable closure valve means are further actuatable by an

overall feed control.

4/ A system according to any preceding' claim, characterized
20 in that each spray nozzle is provided with an individual
supply of water under pressure and constitutes a commercial

type spray.

5/ A s-ystem according to- claim 1, wherein each of said
25 nozzles is aimable.

6/ A system according to claims 1, wherein each of said:

nozzles is connected to an aimable ocutlet via a flexible hose.

30 7/ A system according to claim 1, wherein each of said nozzles
belengs to a cartridge having a supply of water under pressure
and is connected to a dip tube having a weighted end, and said
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cartridge is arranged to be placed horizontally and to be
rotatably adjustable.

8/ A system according to claim 4, further comprising, at each
said location, a housing for said spray provided with a
lockable cover formed with a passage for sprayed watér._

9/ A system according to claim 3, wherein each of said
individual controls is designed to cut off water delivery to
the respective nozzle and to feed said nozzle to " be

co;itinuously,’ at will.

10/ A system according to claim 1, further comprising means
for forced opening of ali of the closure valve means
automatically in the event of a fire or responsive to an
action taken by a mémbér of a flight crew.
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