Devrce For Ré@ognrzrng Interference'- The invention concerns a devpewsf§Ees
recogni zi ng hi gh-frequency i nterference on board an aircraft, particularly
a passenger aircraft. The electronic systems of an aircraft, such as radio
systens and control systens, are increasingly based on conplex el ectronic
pr.ocesses. Therefore t he tlnely recogni4gi-on and subsequent preventlon of

i nterferencd HRﬁQ 'Hkkﬁ erRRcef unction of the aircraft's own systens
i's required. Such interference originates primarily from portable

el ectroni c appliances used by passengers on board an aircraft. These
appliances include el ectronic ganes, CD players as well as lap-top
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i nvention to de5|gn a device according to the generi¢ terns in such a way

that by neang of LhS. A8k Besbiifr LEGHNRHRABAR AlndSe Aok, S5k as

radio systems and control systems, are increasingly based on complex electronic
processes. Therefore, the timely recognition and subsequent prevention of interference
which could impair the function of the aircraft’s own systems is required. Such
interference originates primarily from portable electronic appliances used by passengers on
board an aircraft. These appliances include electronic games, CD-players as well as lap-top

computers and portable telephones.

Accordingly, it is the .trask of the invention to design a device according to the generic
terms in such a way that by means of this device the frequency bands can be monitored
with regard to interference influencing the pertinent aircraft systems, and that the relevant
sources of nterference can be localised due to the interference signals received by the

device.

- This task is implemented for a device according to the generic terms by means of the

characterising marks of claim 1.

It is a particular advantage of the invention that the sources of interference, emitting
signals located w1thm a sensitive frequency band, can be recognised pre-flight, during the

flight as well as post-flight at the very moment of their activation, so that measures can be




with regard to interference influencing the pertinent aircraft systems, and
that the relevant sources of interference can be localised due to the

interference:signals received by the device. This task is inplenmented
for a device according to the generic terns by nmeans of the characterising
mar ks of claim1. It is a particular advantage of the invention that the

sources of interference, emtting sig%als | ocated within a sensitive
frequency band, can be recognised pre-flight, during the flight as well as
post-fight at the very nonent of their activation, so that nmeasures can be

taken to de-activate them, and that the essential functions of the device are carried out

without additionally burdening the crew of the aircraft.
Further advantageous developments of the invention are specified in the sub-claims.

The invention is represented by means of the drawings, and is further explained below.

Fig. 1 shows the body of an aircraft with a passenger cabin,

Fig. 2 shows a partial view of the cabin according to Fig. 1, in a plan view,
Fig. 3 shows a cross-section of the cabin according.to Fig. 1,

Fig. 4 shows a block circuit diagramme of the device with a central monitoring

unit and several receiving units, and

Fig. 5 shows the internal circuit of the monitoring unit and the receiving unit.



taken to de-activate _"t'-ﬁ_ﬁ'ém —and "t hat™ the essential ‘functions of the device
are carried out w thout additionally burdening the crew of the aircraft.
FuY t her advant ageous devel opnents of the invention are specified in the
sub-cl ai ms. The invention is represented by neans of the draw ngs, and
is further explained bel ow. Fig. 1 shows the body of an aircraft
with a passenger cabin, Fig. 2 -3-shows a partial view of the cabin
according to Fig. 1, in a plan view, Fig. 3 shows a cross-section
of the cabin according to Fig. 1, Fig. 4 shows -a bl ock circuit
di agramme of the device with a central nonitoring unit and
several recejyiateraft’Hold§ 1 witlfla passenger cabin 2 is shown schematically in Fig. 1. Several
receiving units 3, interacting with a central monitoring unit 5 via a connection for the
transmission of digital signals, are distributed in the upper area of the cabin, in its
longitudinal direction. For the design shown, the connection consists of a data bus 4.
Fig. 2 shows a partial view of the cabin according to Fig. 1, in a plan view, with passenger
seats 6 and further cabin fittings 7 and 8. The receiving units 3 are arranged vertically,
above the aircraft body axis 9. Each of the receiving units 3 shown is able to measure at
least the frequency and the field strength of an interference. Each measured value is

conveyed to the central monitor unit 5 via the data bus 4.

Fig. 3 shows a cross-section of the cabin 2 according to Fig. 1, with the passenger seats 6
and a receiving unit 3. The-upp& lining of the cabin consists of the cabin ceiling 10. For ‘
visual reasons, the receiving units 3 are positioned above the ceiling 10. Due to the fact
that the ceiling is made of plastic material, the functioning of the receiving units is in no

way obstructed by the ceiling material.

Fig. 4 shows a block circuit diagramme of the device with the central monitoring unit 5
and several receiving units 3a to 3n, connected to the central monitoring unit 5 via the
data bus 4. The monitoring unit 5 is further connected via a data line 11 to an indicator

unit 12, located in the cockpit, and via a data fine 13 to an indicator unit 14, located in the




Fig. 5 shows the internal “Circuit of thé monitoring unit and the
receiving unit. IR - ' ' - 3- An

aifcraft body 1 with a passenger cabin 2 i s shown schematically in Fig. 1.

Several receiving units 3, interacting with a central nonitoring unit 5
via a connection for the transmssion of digital signals, are distributed
I n the upper area of the cabin, in i 4~ | ongi tudi nal direction. For the
desi gn shown, the connection consists of a data bus 4. Fig. 2 shows a
partial view of the cabin according to Fig. 1, in a plan view, with
passenger seats 6 and further cabin fittings 7 and 8. The receiving units

3 are arranggginVRh irhagd dfthe seafify Srrani@ment'is siokdd Witld nibkitérith urdies; fas Vellabe

receiving units 3 shown is able to nmeasure at |east the frequency and the
Lol 9511 o8B o SRR o P S Ak S BRI G5 "
shown schematically, whereby a person (not shown here) occupying this seat is using a
lap-top computer 15 which is supplied with energy via a lead 16 from the electric network
on board the aircraft. The receiving units 3a to 3n are able to pick up any interference
located within a sensitive frequency area #nd conduct a corresponding signal to the
monitor unit 5. Each of these signals contains identification of the .particular receiving unit
wherein the signal originates, as well as information regarding fteqﬁency and local field
 strength of the received intelférence. From these data, the monitor unit 5 can detect with
sufficient accuracy the location of the center of an interference field. In this way the
monitor unit 5 is able to detect the row of seats including seat no. 6n, for example, as the
area where the source of mterferenoe is located. Subsequentiy, a corresponding video
signal is conducted by the monitor unit 5 via data lines 11 and 13 to the indicator unit 12
located in the cock pit and to the indicator unit 14 located in the cabin. These indicator
units now sound an audio-warning signal indicating that information concerning an
interference and ready to be recalled, is contained within the indicator unit. This
information can then be recalled by the crew of the aircraft via a means of operation such
as activating a switch, for example. Thereupon an image of the seating arrangement
provided with the seat numbers will appear on the relevant indicator field, whereby the

row of seats containing seat no. 6n is clearly marked. Due to the information provided, the



Fig. 3 'shows a cross-section ofthe cabin.2 according to Fig. 1, with the
passenger seats 6 and a receiving unit 3.  The upper lining of the cabin
consi sts of the cabin ceiling 10. For visual reasons, the receiving units
3 are positioned above the ceiling 10. Due to the fact that the ceiling is
made of plastic material, the functioning of the receiving units is in no
way obstructed by the ceiling materiaP- Fig. 4 shows a block circuit

di agramre of the device with the central nonitoring unit 5 and several
receiving units 3a to 3n, connected to the central nonitoring unit 5 via
the data bus 4. The nonitoring unit 5 is further connected via a data |line

11 to an i ndigeioPihe IpLidp é&p&&qmﬁh&ﬁﬁm% theft B réqulsted fikéitdn ne 13

to an indicator unit 14, located int

-4 off his appliance.

The data and information paths present within the device are shown in Fig. 5 by nieans of .._.
~ the internal function units of the receiving units 3 and the monitor unit 5. The receiving
unit 3 includes an antenna 17, a frequency scanner 18, a bus transmitter 19 and a bus
receiver 20. According to the total width of the frequency area to be monitored, several
antennae, each tuned to an individual partial frequency area, may be provided. The signal
received by antenna 17 is conducted to the frequency scanner 18; based on a
corresponding pre-set value, the frequency scanner 18 then checks the field strength of an
interference received in order to determine whether a pre-set threshold value has been
exceedeci and whether the field sWh of this interference is located within a sensitivg
frequency area. If this is the case, a corresponding signal is conducted by frequency
scanner 18 to the bus transmitter 1-9‘ which thereupon sends a signal via data bus 4 to the -
monitoring unit 5. This signal contains identification of the respective receiving unit 3 as
well as information regarding frequency and field strength of the interference. The bus |
receiver 20, also connected to the data bus 4, then receives signals originating from the
monitoring unit 5 and consisting of pre-set values conveyed to the frequency scanner 18,
concerning the above-mentioned threshold values, the selection of frequency areas, and if

necessary, instructions with regard to termination of the scanning process.



cabin. An |nage ofthe seatlng ar angenent is stored within nDnltorlng uni t
5, as well - as the positions of the individual receiving units 3a to 3n. A
passenger seat, designated 6n, is shown schematically, whereby a person
(not shown here) occupyi ng this seat is using a |lap-top conputer 15 which
is supplied with energy via a lead 16 fromthe electricnetwork on board
the aircraft. The receiving units 3afo 3n are able to pick up any
interference |ocated within a sensitive frequency area and conduct a
corresponding signal to the nonitor unit 5. Each of these signals contains
identification of the particular receiving unit wherein the signal
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strength of the received interference. Fromthese ata, the m)nl tor un|t 5
can detect t af |Ron f cent 0
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row of seat ncl.udi ng seat no. 6n, for exanple, as the  area where the
source of i P@Wé%sﬂétalfﬁgﬁ@ﬂath%@ﬂéeﬁhlPW@%@#W@bMM@uﬂi deo
signal is conduct ed by the nmonitor unit 5 via data lines 11 and 13 to the
i ndi cat or uffequendy areas; as welll asddth eegandihg the freguehcy bandsavliersin thetimdividddlt 14
located in the cabin. These indicator units now sound an audi o-warning
signal i ndi féduen€y dréssaré £5 B¢ SERhnedN IIE ATdRRIN) tHGoAditions for changing the above- -
mentioned threshold values are stored within level matrix 21. Thus it is possible, for
example, that relatively low threshold values are set during take-off and landing, and that
these values are then increased during the flight itself. The information supplied by
receiving unit 3 is processed by the scan-input unit 24 and is kept ready for input into the
interference computer 22. This information is then compared by interference computer 22
with information supplied by the level matrix 21; subsequenﬂy interference computer 22
produces the resulting signals which are then conducted via the respective data lines 11
and 13 to the indicator unit 12 located in the cockpit and the indicator unit 14 located in

the cabin, where these signals then cause the effects described in conjunction with Fig. 4.

The functions of the device are fully automatic, so that sources of interference on board
the aircraft can be recognised and localised without the assistance of the aircraft’s crew.
The only activities to be carried out by the crew merely consist of taking notice of the

warning signals supplied by the device and then taking the appropriate action.



_ nce and ready to be recalled, .is contained-w thin the indicator
unit. This information can then be recalled by the crew of the aircraft
vira a neans of operation such as activating a switch, for exanple.

Ther eupon an image of the seating arrangenent provided with the seat
nunbers wi Il appear on the relevant indicator field, whereby the row of
seats containing seat no. 6n is clearfy marked. Due to the information

provi ded, the - 5- user
of the lap-top conputer is targeted accurately and can then be requested to
switch off his appliance. The data and information paths present within

the devi ce abg oY WhrdsfolfivitueSreBestiR ¥fefongh Petrilbdiif el HHG4 by Uni ts of

the receiving units 3 an nitor unit e recelving
interference located below these limits, i.e. non-harmfiil interference, is disregarded.

According to one design of the invention, the data bus 4 is a definite part of the dévice and

is installed together with the device.

According to another design of the invention, the receiving units 3 and the monitoring unit
5 are designed in such a way that they are able to interact without any problems with an

already-preseni data bus, such as a data bus according to standarq ARINC 429, for

example.

According to a further design of the invention, the traffic of d;l’ta between the receiving

| units 3 and the monitoring unit 5 is wireless and occurs via radio operation. For this
purpose the receiving units 3 and the monitoring unit 5 lare equipped with the appropriate
transmitters/receivers. This method offers the advantage that there are no data lines to be

installed during the installation of the device.

According to another design of the invention, the antenna 17 of the receiving unit 3 - 3nis .
designed as a direction-finding antenna able to rotate via a drive around an approximately
vertical axis. In this way, not only the frequency and the field strength, but also the

direction of incidence of an interference can be determined by the receiving unit 3 - 3n.



unit 3 includes an antenna 17, a frequency scanner 18, a bus transmitter 19
and a bus receiver 20. According to the total width of the frequency area
to be nonitored, several antennae, each tuned to an individual partial
frequency area, may be provided. The signal received by antenna 17 is
conducted to the frequency scanner 18; based on a correspondi ng pre-set

val ue, the frequency scanner 18 then thecks the field strength of an
interference received in order to determ ne whether a pre-set threshold

val ue has been exceeded and whether the field strength ofthis interference
is located within a sensitive frequency area. If this is the case, a
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transmtter 19 which thereupon sends a signal via data bus 4 to the

nmoni toring upi.i. i i i i i ol i ctive
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strength of the i.nterference. The bus receiver 20, also connected to the
data bus 4, fetemnined with greater geMACYor i gi nating fromthe nonitoring unit 5
and consi sting of pre-set values conveyed to the frequency scanner 18,
concerning the above-nentioned threshold val ues, the sel ection of frequency
areas, and if necessary, instructions with regard to term nation of the
scanni ng process.




-6- The nDnltorlng unlt ‘includes a | evel matrix 21, an interference
conputer 22, a scan- control unit 23 and-a scan-input unit 24. The |evel
matrix 21 actually represents a data bank and contains data regarding the
t hreshol d val ues associated with the individual frequency areas, as well
as data regarding the frequency bands wherein the individual frequency
areas are to be scanned. In additionf9the condi tions for changing the
above- nentioned threshold values are stored within level matrix 21. Thus
it is possible, for exanple, that relatively |low threshold values are set
during take-off and | anding, and that these values are then increased
during the feyasiht¢ itself. The information supplied by receiving unit 3 is
processed by the scan-input unit 24 and is kept ready for input into the
interference conputer 22. This information is then conpared by interference
computer 22 wth information supplied by the level matrix 21,

subsequent| y ll)(?vtiéaerfroi'a ﬁe%géﬁsiﬁé’ Epgﬂtﬁ?erquency interference on board an aircraft, particularly a

passenger aircraft, provided with one or several receiving units and one monitoring unit
for the evaluation of the measured values,

characterised by the fact that the receiving units (3) are each provided with at least
one antenna (17) and that the monitoring unit (5) includes an interference computer
(22), whereby the monitoring unit (5) interacts with the receiving units (3) via a
connection for the transmission of digital signals and whereby the interference

computer (22) is connected to at least one indicator unit (12, 14).

2. Device according to claim 1,
characterised by the fact that the receiving unit (3) further includes a frequency

scanner .(1 8), a bus transmitter (19) and a bus receiver (20).

3. Device according to claim 1 or 2,
characterised by the fact that the monitoring unit (5) further includes a level matrix

(21), a scan-control unit (23) and a scan-input unit (24).
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produces the resultlng'5|ghals whi ch-are then conducted via the respective
data lines 11 —and 13 to the—i ndi-cator unit 12 located in the cockpit and

t he i ndi Catrais Shéd¥ Has W £d in the cabin, where these signals then cause

the effects mﬂﬂm onjunction with Fig. 4. The functions of the
device are f "so that sources of interferen o hoaro—the
aircraft ca and | ocal f¥%d wi t hout the assj Z'ﬁ%%f“ﬁ@fﬂ\l
aircraft's crew. The only activities to be carried out {py t h&EREAGEDerel y
consi st of taking notice of the warning signals supplied by the device and
then taking the appropriate action.

-7- The gt gyetide biiopdRS 0N YRS clhigR et correspondi ng perm ssi bl e
limts. Thus any interference |ocated below these limts, i.e. non-harnful

I nterference, ciusu'ad erised rnge fact that the connection for the transmission of digital signals

consists of a data bus (4).

5. Device according to one of the claims 1 to 4,
characterised by the fact that the receiving units (3) and the monitoring unit (5) are

designed in such a way that they interact with an already-present data bus (4).

6. Device according to one of the claims 1to5,
characterised by the fact that the data bus (4) is a definite part of the device and can

be installed together with the device.

7. Device according to one of the claims 1 to 6,
characterised by the fact that the receiving units (3) and the monitoring unit (5) are

provided with transmitters/receivers for the wireless traffic of data.

8. Device according to one of the claims 1t0 7,
characterised by the fact that the antenna (17) of the receiving unit (3 - 3n) is
designed as a direction-finding antenna able to rotate via a drive around an

approximately vertical axis.
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According to one design -of the invention, the data bus 4 is a definite part
of the-device and is installed together - with the device. According to
anot her design of the invention, the receiving units 3 and the nonitoring
unit 5 are designed in such a way that they are able to interact w thout
any problens wth an already-present data bus, such as a data bus
according to standard AR NC 429, for -I&xanpl e. According to a further
design of the invention, the traffic of data between the receiving units 3
and the nonitoring unit 5 is wireless and occurs via radi o operation. For
this purpose the receiving units 3 and the nonitoring unit 5 are equi pped
with the approgpdtpdeg transmtters/receivers. This nmethod offers the
advantage that there are no data lines to be installed during the
installation of the device. Accordi ng to anot her design of the

I nvention, the antenna 17 of the receiving unit 3 - 3nis

Device For Recognising Interference

The invention concerns a device for recognising high-frequency interference on board
an aircraft, particularly a passenger aircraft, which is provided with at least two
receiving units and one monitoring unit for the evaluation of the measured values,
whereby the receiving units are each equipped with at least one antenna and the
nmnmwﬁngunhindhdesanhﬁeﬂbnﬁmecmnunnenvﬂmmﬁwwhenunmmﬁngunh
interacts with the receiving units via a connection for the transmission of digital signals

and whereby the interference computer is connected to at least one indicator unit.

It is a particular advantage of the device that any sources of interference emitting
signals located within a sensitive frequency band can be located pre-flight, during the
flight as well as post-flight, so that measures can be taken to de-activate the sources of
huedbnnwe,mniﬂmtﬂwemmnﬁhlﬁnmﬁonsofﬂwwkwkmzuecwnkﬂ(nuvﬁﬂunn.

additionally burdening the crew of the aircraft.

FIGURE 4



desi ghed as a direction-findi'ng antenna-able to rotdte via a.drive aroun

an approximately vertical axis. In this way, not only the frequency and -
the field strength, but also the direction of incidence of an interference
can be determned by the receiving unit 3 - 3n. ;

- 8- Al though this design involves greater expenditure, its advantage

lies in the fact that fewer receiving units 3 - 3n are needed, and the
position of a source of interference can b§/3deternined with greater

accuracy. :
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Fig. 1
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-9- " - dains 1.- Devi ce for recognisiing hi gh-TFeguency interference on
board an aircraft, particularly a --- :passenger akrcraft; provided with one
or several receiving units and.ohe fohitoring unit:- for the evaluation

of the neasured val ues,. characterised. bythe fact that the receiving .
units (3) are each provided with at least. -~ - one antenna (17) and that the
monitoring unit (5). includes an interference conputer- (22), whereby the
monitoring unit (5) interacts with the2f3eceiving units (3) via a

connection for the transm ssion of digital signals and whereby the

interference conputer (22) is connected to at |east one indicator unit
(12, 14). 2. Device according to claim1, ©char act eri sed by the fact
that the receiving unit (3) furt®&er includes a frigquency scanner (18),
a bus transmtter .(19) and a bus ‘receiver (20).
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3. EEMlce-accordlng to clalntl or charadterlsed.byfthe fact that the |

P 4

2, _
moniforing -unit (5) further includes a'level matrix (21), a
scan-.control- unit (23) and a scan-input unit (24). i L )
- 10-. 4. Device according to one of the clains 1 to 3, characterised .
by the fact that the connection for the transm ssion of digital signals
consists of a data bus (4). 5. Device according to one of. the clains 1 to
4, characterised by the fact that theygeceiving units (3) and the
moni toring unit (5) are designed in such a way that they interact with
an al ready-present data bus (4). 6. Device according to one of the clains
1to5, characterised by the fact that the data bus (4) is a definite
part of the device and can be installed togethegy with the device.
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7. Device according to one of the clains 1 to 6, characterised by the

fact that the receiving units (3) and the nonitoring unit (5) are .
provided with transmtters/receivers for the wireless traffic of data. 8.
-Devi ce according to one of the clainms 1 t-ao?, characterised by the
fact that the antenna (17) of the receiving unit (3-3n) is desi gned as

"a direction-finding antenna able to rotate via a drive around an

appr oxi mtelyy@{ﬁéé%r&ﬁ%ﬁ,om&m@ﬁhﬁq tagcording to one of the clains 1
to 8, characteri sed the fact that the at I|east one indicator unlt

(12, 14) provi dechazacterised byrshesfagt thag theonsecsion fercthe fragsmaisyiam gbdigtal <
identifies thereootr@FltS{geoga ‘?&ﬂu%'qf)f t he i nt erferepce 10. Device

according to one al ns to 9, characterized by the fact t hat
respective said indicator units (12, 14) are provided for the aircraft

cockpit and cabin.
5. Dev1ce according to one of the claims 1 to 4,

characterised by the fact that the receiving umts (3) and the monitoring unit (5)

are designed in such a way that they interact with an already-present data bus (4).

6. Device according to one of the claims 1 to 5,
W, characterised by the fact that the data bus (4) is a definite part of the device and
~ can be installed together with the device.

7. Device according to one of the claims 1 to 6,
characterised by the fact that the receiving units (3) and the monitoring unit (5)

are provided with transmitters/receivers for the wireless traffic of data.

8. Device according to one of the claims 1 to 7,
| characterised by the fact that the antenna (17) of the receiving unit (3-3n) is
designed as a direction-finding antenna able to rotate via a drive around an

approximately vertical axis.

9. Device according to one of the claims 1 to 8,
characterised by the fact that the at least one indicator unit (12, 14) provides an
image of the aircraft seating arrangement and identifies thereon the location of the

interference.

10. Device according to one of the claims 1 to 9,
characterised by the fact that respective said indicator units (12, 14) are provided
for the aircraft cockpit and cabin.
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