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1 System And Method For Sinultaneous Use O
Transponders Wth Overlapping lIdentification Mddes On
An Aircraft Field of the Invention 5 The invention
is related to system and netthod for sinultaneous use
of transponders w th overlapping identification

es pon ai rcrafl. ack r nd
S¥sigmfina Hegfod farsimus b dif oy fisbuntifisd ity Avariapping
secondary sur veilubmmnohmw@menmﬂmrcfaw mlitary -
and civilian identification of the aircraft when
i nterrogated by secondary surveillance radar (SSR) of
Field ofithe Invehtioa control | er (AJC) or another aircraft
The secondary, s ve| | anc onder
Thi PSR T Jebten o el BpLcTHOR T umMEATECHR o ofJgasponders
Wlmfov@ﬂ@p;ﬂrﬁg ienficatsAhiddeabn an alfoéés, whi ch can be for
mlitary wuse, civilian use, or both. 15 A large
mlitary aircraft, for exanple, may al so be equi pped
BatkpFoundsecond transponder providing traffic alert
and collision avoi dance functjon when | terro
A Gliash Gipiy S gaplea iy Al bt Sapod wih Erdeipidary siveilance
trafbigdriden ik @itdry SinAncivavgl ientiRcativs e thd AFA&) -whEReinterrogated by

S ARBE Sy EIR AR (SHOR RAICE? B YRE LI aotner airraft
TheoFatsHdaa) | iveRars, trahépdhdeannbend adircrdfl | dpafated!S&t, respective

ilian u bot h The first and secopd .
e RUBTIEIES Hagneh 8L B1o6s ST ROr duaent Maighicgh be for miltary
us8DEERar seQBEbGh. NODre conmuni cati on nodes. Therefore,
when both the transponders are. operated
si mul t aneously, a phenonenon cal | ed synchronous

A gagebhm mﬁmnfor eRimpl angusise be @glibped @itk @C3cndiBRAsponder
m on ansponder i nt e&f eres w.th anot her

pr?"é‘ﬂi'f‘ t t? e%ﬁagrre Isiph AYQi9BRtR U YHER HYeTepake by secondary

suhvellighte gatiar Q9SR) of harasmEeARme. coﬁsmrm@mbrse smér’al(rrGQS) The
ive t efalsea sis of two aircraft,

seg%gja&graspgp i1 @gr@rcn?'rsglaﬂ é)é)eratgﬁ. ta}] rqapﬁﬁg(e |gentr%cat%n modes of

onk i @fdre® gamaiunkatiorb@abesiiviidh cailbclfor AMiRary usy,BMTANRYSor both.
garbling, in a first option, the aircraft may be
operated with only one transponder in 'ON position.

Therfirét fricrRInd Fhhspondéisaniybald ARSBEHIAE rcr:enﬂman&e modes in one or

e EPLaSET D S Lot staled L panspinder rovl Ry the s

siraithnbbadly,i & pﬂteﬂbh*/eﬁ@rh |daﬁéd3%yﬁ¢tﬁbﬁt&ﬂ0§arbﬁ® hﬁp[!;é“r@ Synchronous
first option thefrrt tran

nd
oI osEyeaEn. FIPPY S0 8B enPRSIRb e Taes wih agther repy from

anofthSr tragssbridee réspoadieg tt? ISIpRIAGEtidT Of tifd YaméaRode. Synchronous
r
garbqr?rgtclanlgcl:v%t tlhg rt!alglen gnglyg}s ot grvo aircrafts being located at the same distance,

within the interrogator’s 3° beam width.

To avoid synchronous garbling, in a first option, the aircraft may be operated with only
one transponder in ‘'ON’ position. In a second option, the two iransponders may be
replaced with an integrated transponder providing the functions of military and civilian

identification and traffic alert/collision avoidance.

In the first option, when the first transponder (for military and civilian identification) is

turned ‘ON’, and the second fransponder (for civilian identification and ftraffic
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2 alert/collision avoidance) is turned 'COFF , the

aircraft |l oses the capacity to provide traffic alert

and col lision avoi dance warning to another aircraft

and this put the aircraft imp danger of potential air

collision. In case the first transponder (for

mlitary and civilian identification) is turned
alertepllisionyapidansesisdemgd t PN s herrireraftipens the grpadity to provide traffic
alér &nly/ é‘d?ﬂs'idnsé\ﬂf‘daﬁ]cév\%rﬂﬁ'@cﬁ) ahSthdrULiRe Sk a%f t’hiSt Br‘ﬂ the aircraft in

aircraft | oses the capacity to be i1 dent
dangiee gt petentigl @i ¢cllisign. ip &age mﬁt:flfshﬁrémméﬁli ﬁﬁs ml[mdﬂld civilian
|d§r?rﬁrcéﬁlﬁ|?‘ i§ Skl ORF T 8Hd i Qsconhntrm?oﬁa'&o s RRL Ulert/collision

cost for retrofitting an integrated transponder,
avgidanre)i indumnad Oy e pipHaft igsepithe t:ena,mtﬂtcz: bwaernaﬁed as a friend or
foé‘{’c?ﬁ‘ﬁ)rtéry 230 if@rd &Jnéaxﬁrﬁrbﬁ %ﬁﬁ{eh/rééﬂlt'rh fa@idigavoi dance,
10 very ition, the cost for
spares support (e g trays Wi res, connectors etc)
Inftﬂé JeBénd 9]5 g{eegost rfépﬁéﬁ%ﬁﬁﬁ% ’anﬂﬁﬁprﬂéd]graﬁsﬁ)nder providing the
functions ntification tra
fuggtions /of mlirtaryr&mw&leau%ﬂw&eaﬂoa andyeafli gaiticplisian avoidance, may be
vé:rt‘h IR MR dRionS ¥t &I% rd?tssgreetéuaao@r@% ktréys a,rreefdoﬂaeasrs etc) for

eI nt egr at ed transponder can ["fengi n

thac mgratﬁgr jranspeader, i srayidmge dhe ofunatlwsroémdenhﬂqab@mo@nd traffic
aIE%oIﬁéréWlabﬁﬂgﬁEés d ebé’fs;gnrf?béﬁls RORAG KDY Lfitem Integratron and kit

over | appi ng identification des on an ‘aircraft
prmflngrpféfe%m?gfaied Haasregera bﬁchﬁﬂ@@m‘ the above

probl ems. Summary of the Invention 20 According to a

first aspect of the present invention, there is
Agnopiingls dtherss yis tae meedr for s3 rAYFtern @pdsmethedofor simultaneous use of

[

treﬁams%gﬁcgegggﬁfhs O%i%p%ﬁidgﬁnﬁfi&gﬁ% Inqc?dSI n&g Bh‘%?'f a%raﬁoq'ﬂﬁ’chogeeks to
add’f%ﬁ‘ﬁsqﬁ@rﬂ!emf@pémﬁtqmge ProbieRect i ve | dent i f| cati on :

nodes corresponding to one or nore conmuni cation

nodes; a second _transponder operating in respective

es corresponding to one or nore

ARG %er.erl BRI Sr 1R ar&eern@'.rrrehhﬁ, fthér%t .s%rev.a@&%néystem for

transpon rs have one or nore over

SITERNEOLE AIaE 0 ransRRSTS Withi O¥eriapping mier@lﬁra@@nsm@@ﬁﬁprprean aircraft,
thb QyLide ééﬁﬁs:r@ng ﬁ@ﬁt‘?ﬂ%pﬁnﬁ@é?%@%rﬁ S‘rn ct‘i\}eaigenﬂfﬁatron modes

eaCh switched“state, only one of the nsponder s
C%W@P@WQ&@ tmors%orjmr%C@ﬂmﬁﬁrcetlorbmed%margnd transponder operating

in rgﬁietch\‘;é i@l@ﬁt;ﬁ% idPPHBaes 8%d oﬁ@ﬁ%t@&ﬂé &J}ﬁgreséofi‘r‘irﬁunréétron modes,

| east one o e trans on operate In a no
wherein| the pliralganddsasond |t@8§ﬁ>meeW§ onr:rpranrrrre rwerlewmg: hiedtlfrcatlon

m&'ﬁlé’é @nd Oanﬁmﬁ m?h‘ﬁeéﬁsaébﬂﬁ %rﬁe ﬂl%y ah§ s@éﬁ?ﬁrtﬁfﬁ grlrzc%ers such that

while th t ranspon erate 1n
inj gagchi syg’reheq! |s§aie| oy rﬁf@e@f thg5trag15pon ers operates in said one or more

overlapping identification modes.

In each switched state, at least one of the transponders may operate in a non-

overlapping identification modes.

In a first switched state, one of the transponders may be powered OFF, whrle the other

transponder may operate in ali of its identification modes.



10

15

20

25

30

35

In a second switched state, the transponder which was
powered OFF nay be powered ON and operates in all of
identification nodes, while the other transponder may
operate only in non-overl agping identification
‘nodes. 5- The first transponder may provide
identification information of the aircraft when

InjagesPrd guitepchsale MHERISPORIR VKGN WAR EO‘P’%r&QrO'iﬁsgﬂ)’ bgfpowered

ORndidpetdtad il 41 SFodAtifddtiBh MAIES) while thEfoBiar aBAHRIder may operate
aircraft. The first_transponder may conprises an air

only IBmoNcoveBARRIRY identficatioemoses-syst em 10 ( ATCRBS)
identification of friend or for (I FF) Mark X (A)
system [ Al M5 MARK X( A) IFFA The first transponder
Th?a;‘f'r%oﬁﬁrl‘ﬁ@éd%rn MR RFSNICED | Q“F‘f'gatt'Pﬁn%’BﬁW&B‘P“ ofhré‘ef P'F%'?ﬂ when
infefragSBe M decBRYarg REABNIBNE rddde (S SR) 6R4N B tﬁﬁf&%ntml[er C(,ATC) or
corresponding to civilian nodes, node 3/ A and
frogh @aneher E§ nodes, node 1 and mode 2. 15 The second

- transponder may provide traffic alert and collision

_‘avoi dance functions when interrogated b% secondary
They fifgs IrangReBderamay CUBRYSSST a8 @ i cQniEplt ragag beston system

(AGBRES '.&éﬁm@éﬂéh%@ﬂ%d%‘ $c§r€(mF§ mx (A? Qystéa [AWKMRK X(A) IFF].
trans onder be a rm e Stra qprFEer The second

Tﬁerfaﬁstﬁﬁjﬁa@mdwv SFrae &N, Perf\Bérﬂt FEPERPABHes

correspondl ng to civilian nodes, node 3/A node C,

and ~node S. The swi tching neans nmay conprise one or :
Thﬁof@t deanspendes fPAYL PR ‘%é‘i’%‘f‘?@ﬁ@ﬂymee‘?ﬁaICPF%SPOEQ'"Brf@ civilian
mBded RRJLANSRGRARIET bRY AilRAYRTodeH PRbYe 1 BRE nfodktchi ng

nmeans nmay conprise one or nore set of contacts for

sel'ectively connecting respective node enable ports

,Tﬁ?@‘ s@éb%dOfraﬁstb%naéranfap%ﬁaé tFé?fd afPeshd \BligBA eavomﬁ@é @unctions

gnhals froma control panel 30 The swi t ching

W*Pﬁv'"t%wate@ebyaswmwssmeaﬁn%rﬁ@r ASSRYA & el Bpd collision

a@,ﬁﬁg@gﬂt&ﬁl(—rcﬁmtch According to a second aspect,
there is provided a nmethod for sinultaneous use of

35 transponders with overl apping identification nodes

THs&onditfahbgdrider W HEeh htdle S ABREAHIBE meese‘éé&ptréﬂsponder may
operating a first transponder in respect

opefria in KWeptification medes cqrre%ﬁ?'@g b%ﬁa'i*%mee% r'i‘éc’d@r&'ﬁﬂ‘r"@de C, and
m&@BUNi cation nodes; operating a second transponder

in respective i dent i fication modes corresponding to

one or nore conmuni cation nodes,

The switching means may comprise one or more set of contacts for selectively coupling

one of the transponderé to a power supply.

The switching means may comprise one or more set of contacts for selectively
connecting respéctive mode enable ports of one of the transponders to respective mode

enable signals from a control panel.

The switching means may comprise a relay switch, an electronic switch or a mechanical

switch.

According to a second aspect, there is provided a method for simultaneous use of
transponders with overlapping identification modes on an aircraft, the method

comprising the step of: operating a first transponder in respective identification modes
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wherein the first and second transponders have one or
nore overl apping identification nbdes; and sw tching
between the first and second transponders such that
in each 5 switched state, omy one of the
transponders operates in said one or nore overl appi ng
identification nodes. Brief Description of the
COMICSRATSNY PHRNe?Ia iRt CIMRERETtipR MIdes) PPR@LNG 8sxecPird fransponder
in I|"’é’s W@erqrieﬁﬁ@at‘dn%&dé&co@ﬂ%@@&ﬁdﬁgﬁfﬁone Fn¥etddmmunication modes,
erence to the acco raw ngs, in which:
Wfﬁfgu rties first én@ﬁécqj"'daﬁr@sé’@ s @F%QF Hipge yerlapping identification
mbc!lésu%Bﬂastc\{ﬁtcﬁm yb%tt\ﬁéﬁrf e ﬁr'sf"éh& AREBOMP traHS§dAbrs such that in each
transponders Wi th overlapping identification nodes in
switchest E@iﬂ; @nlyi ae frihe &RpeRANFEM: ORSTateRdn 9?'€s°@ﬁt°'" more overlapping
sed on switches for deconflicti ng t he
'%’%r%‘?ﬁ'ﬁﬁ%ﬁ% dentification nodes; 15 Figure 2 is a
schematic diagramto illustrate a systemfor

@l ﬁﬂ tj gge . ;l ansponders wi th overl appi ng
Bﬁé HiH of the Diwins accordance wth one
| nplﬁreeneaentomweoflort fsefughrodiseeibed by walieof pjlogshenung embodiments,

r&rlc%qokﬂ%sg&o ahﬁh )ﬁ?ﬁa@e*\@gsn%rf hoverl appi ng

ication mo f&d. 20 Detail ed :
Des d?ugtpres dn aofi bFurefsehemahoE#m@amnultlsfrafarmwmfcs simultaneous

_ us%sgfj gllarrllrs]%c?@egn%ﬂ W@Eﬁpﬂéﬂ !Hgﬁlfgéﬁaﬁe%ggvﬁng&&?dﬁg with, an

emtbcbdlmamty onﬂsmeopre;senﬂ ringemmitign nba@d tone shitelrs dowyidecoriflicting  the
e unber 25 fromO to 7. The

ngéé%w&é)(&%aﬁ%a{e%n %oﬁ?fgf]tber fromO to 3. - The renaini ng

two fggret s isaa schevoativedibgrat tobiestipém eysysepl faesimuitamedes use of
trzH'IgPﬁ@ e|r§e g % veIlgpgsrmSgLr%'en cgarrgheﬁﬁ}'dggl’ Siﬁe ngl:(k%%mc%h%ith one
mmlle;mrftatmnmflthe ampodireend of the E@smtoflvetrﬂmen hepéd op oelegs when the

gqnunber fromO to 7.

ngﬂ%?%gigzenﬁfre&% "l%g%%ld%é %t?o%cﬁaﬁ fil ed 4X or four train

ener genci es, _|nclude the normal reply plus 3 sets of
Di(a0h B BHbRGT of ARG Al lifBhiscab! e for g'r'y' tary
Trahsépmdau seddd the anaidgiiments o thef préseruinyenif@Oussoeieser more of the
f°\?%h§ ggency replies in civilian 35 node use the

onIy A reply in 7600 code in both mlitary
and C|V|I|an use, indicates a failure in radio
tepl
Mﬁ@é’@ﬁ‘? oﬁﬂﬁt%& L{sgasnllyg Il]l?gl(l: rlﬂ\?ée(e atﬂe ?1 d%ﬁ é;ﬁ%q‘?né r%gﬁrsc%dgn?g number
frdmyD tor an’s'fm)aelmndsdagud isng nuebler éont 6 todddhe3kemaininghiwo digits are
7 r v

noa{ﬁ-%ﬁ)zqc [Eme?%eglc %cﬁgf, r|n Klgg?f calfed ZX‘Mrlféurttlralrggr%{arg%ﬂmes include
the normal reply plus 3 sets of framing pulses

Mode 2 is also for military use only. Each of the reply codes in mode 2 and mode 3/A is
a number from O to 7. Emergency replies in Mode 2, called 4X or four train

emergencies, include the normal reply plus 3 sets of framing pulses.

Mode 3/A is applicable for military or civilian use. Emergency replies in military mode
3/A consist of a combination of 4X and 7700 codes, while emergency replies in civilian
mode use the 7700 code only. A reply in 7600 code in both military and civilian use,

indicates a failure in radio communication, while a reply in 7777 code is assigned to



10

15

20

25

30

35

controller (ATC) tower. The ATC s nati onw de conputer
network tracks all assigned node 3/ A codes. The

Depart nent of Defense is assigned four Mdde 3/ A code
bl ocks 5 (50XX, 54XX, 61XX, #£4XX) for use within the

- countries' air space. MODE 4 is applicable for

mlitary use only and allows for secure
infegrapiars iapaaGtive atifdeﬁﬁs@rfmsﬁmnﬁl At BRSPRACET sYENFiRg deplies to mode

 3/MERRELcies I 98b0 FHepat T, of 7717 ﬂﬂﬂtn@éerfé?ﬁaléﬂn{zﬁi) a nearby air traffic

automatical ly denerates a rep code accordi ng a

copireliest (AJIG) pewek ekhe AEE's WiV RRTEP (B AR s all assigned

mS@é: @ﬁi@ godesoTﬁwESépaPcH'Je‘ﬁ? of DeichnSe ¥ bsighedS¥RCModd! 3§e Eode blocks
SLS (Interrogation SideLobe = Suppression)

and
(5929(5%4)0? STXSEHRYforBse WithyD thenuniies| BreHIGPses. Wien
the transponder receives and processes a vaI|d nnde
4 interrogation, it sends out a tine-co
MEIREs isr apligablerfes m'HP@’rW%g‘HI%?”Q:@'iﬂY‘@rfP%SQQ%E 'Glﬁll‘tffk?:a?ﬁi‘d‘@” friendly

alﬂ:réfﬁgﬁd’ SRS VeRsA8 eld@[‘?ﬂf&ﬁ‘uon-|_15¥efrler‘icf=‘91l ﬂée'(!—’FF§ ﬁ@ﬁn{dtsﬂﬁly generates
ecoded before it is presented on the indicator.

a TeRlY eoder acappding & @ RERSsh ABPLY ki i‘sésMP‘"c'ﬁ 4 fjerogatiopgppe encoded,

mUfi-gtRed s it |4 agyaed ansbgt ahar §§eI9L<S | (HirEcYaBot NSideLobe
altitude of the aircraft, whi is
Surpressian) culsey Tellowiert e uaite &Zaﬁﬁr@aB%[? @H§?$ j\hen the transponder

re@ﬁ%érgﬁc?broc%’&% Lvhiit ﬁb&@g%ﬂe%$atﬂzhe it sbh@ SRMPtRS-coded, three-
ose for SIF (Selective ldentification Feature)

pules eaply. Rl intesrogpier IsPREls he valid dodechrenhnbackis oo pulse. The
reBh a%kﬁ{enp%éec‘ﬁaco%‘dl HRfGHE it S¢ Préstintdd® oh hcﬁéﬁncfh@étoﬁ' There are no
The reply, derived froman encoder linked to
emﬁreea¢y@pbﬂetfoamﬁﬁé1 er, may represent any altitude
from-1,000 feet to +126, 700 feet in 100-f oot
i ncr-er_rents. Commercial aviation use a Traffic Alert )
M@&E Cas bsegl foncinlian gash sulitaydise e inpicats) thegityde efdee aigcraft, which
is It UG R frm thé‘%ﬁér‘éﬁg%%m&ﬁ@ﬁﬁ%%r Mblgd antgﬂggatlons are

altitude reports, C interrogator-processor

theepiat s thoge T %E@?'%BY%NSBFF @HPN barire) opotiest Berliskaare binary

ccﬁle”s %ﬁfa‘ne@%tﬁée?%r@&ﬁet tpt]%es ik BRLdiRMaras tiRRke fYaSIFMNodes. The
weat her radar 1 ndicator. General aviation

realyr @?F&ﬁﬂsfr%a'ﬂ engqder fiiteshio 1 aitmalt alimeles Ny feprassiany altitude

frc‘%t h 0BBREM BrAKei0 bt B 100008t Qg%ents-rhébﬁnﬂr&al #fation use a
mergency replies for mode C. 30

. MODE S Mode
Trg§| ert @pe llisism, A\é)ldqn&ﬁﬁyémﬂ Q‘%@I: iw@ghtL@es a low-power mode C
|n‘ceWo§£\f -%?Jde%brbwsrﬁbrmoa_é af falhﬁ:d@cfﬁsér%l lnfdae( @W@arrogator—processor

Surveil | ance Radar (SSR) usi ng
cczm@ﬂemdw vdosgst geiit tof appipaas (CTA éﬁu@tflez @rqrafb@@ﬂegsylays the

mﬁir'ﬁ&ﬁrh@é afl 'Ealvé!rla%' &ﬁfﬁe‘ WAHtREr @Héﬁtﬁ@lﬁ:&tov\”éénefﬁ%f?ﬁﬂ&i aircrafts that
Is also’used in conjunction with Tra

ﬂyAb@pw WOJ@HI Fepivole MAOds Gamde eopii lérﬁ?*te’rscﬂs) 0‘1‘5? OQQ9) There are

nPERUIRGC) HRESR) hJae@ Proxinity of air traffic,
warni'ng of ‘air traffic on potential collision 35

path, and suggested nmaneuver recomrendation to pil ot

-~ Inl IOBHETRBA MR ISe et §pe§!31§5?1 & trﬂﬁﬁﬂ)nfj&* replid LR Inltdirogation by Air

survelllance of air traff & utomati ¢ Dependent
Traffio/epntrodaic T C) Secondary Survelllance adar (SSR) using a distinctive aircraft

address (unique 12 Bit address) such that only a particular aircraft will respond. Mode S
is also used in conjunction with Traffic Alert and Collision Avoidance System (TCAS) I
to provide information on proximity of air traffic, warning of air traffic on potential collision

path, and suggested maneuver recommendation to pilot in command. Mode S is also
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either in Contract (ADS-C) or Broadcast (ADS-B) node.
Typically, when the transponder receives a valid node
S discrete interrogation, it will 5 return a reply
128 ps pulse after receptiorng The reply is
transmtted on 1090 Mz and uses a 56-bit or 112-bit
pul se position nodul ation (PPM transm ssion. Each
usaddier Sutomatie suogalienemn ohvalr traffiovéDa (Aatdniatic derhesdent Surveillance)

ot BiCorhcl O] BB RS Bl ec vl Tl ance,

the information is limted to altitude reporting,

TRl RRAR A0 DR R § Wt pprston, i wi

re{uBSR) reply 12Beuspiilse efiepreceptionofThe ineply it teansoyted on 1080 dMHz and
] it ' e

ol Yo 08 B (A0SR RAENRR 00 TolfioBh Blen move S

inteanvgaiitRFvill Oage at HebiEBRdiess unateito dite aineralt eplwelli as wid4dkbit parity

- chl%ﬁg ?greve}]iﬁg%n. dﬁaéi@‘moﬁﬁoé ngﬁégﬁ%@ced%@ﬂmrmaﬁoﬁ E?Iir?iheed to altitude

ormation W thin eac Oie or nore O
repbiing, aicdssiderdiiichipnsarideugsadaititaneainiopuatian. ng a contr ol
panel 130 indicated in Figures la, |b and 2. The
controls and indications on control panels 130 are
Thie Secortvady BurveliendeoRbdai (G5R)abltee (MBABLEMpYnert ®f TABIrEerrogation

o S8, TR R ybre PR R b2 o B8 6 eeney PR, e

reBlyi witt hafpannat the gampd?Fd%rOrmthe BSihbasofeeived thecteply it will decode
trE PR/ ¢4 33 ahd Mblken B S GGl R WRRASACK mode,

operat' on: enoves power “from transponder set

and transponder. conput er. STBY- Enabl es transponder

ObSSF ¥4 pEPY LRSS ca B E3ad S7RRRPIRPy 5 oppoLgoner 13
inditateddul Figabs b citvand 2erTiet ontrbis. ariONdiBaticresn control panels 130
artero%rs]éri%%ﬁq{’?{hes@ "_g %%ﬁ%@ié\'éa%' t normal receiver

Sensirtivity. ymati ¢ transm ssi on of

TABLEI

Control Panel 130 Controliindication Function Description

CONTROL OR INDICATOR Function

MASTER Switch Turns fransponder set on and off, selects
' receiver sensitivity, and selecls emergency
-operation: :

OFF - - Removes power from fransponder set and
transponder computer.

STBY- Enables transponder receiver and
computer, disables transponder
transmitter. _

LOW- Places fransponder set in operation at
reduced receiver sensifivity. :

NORM- Places transponder set in operation at |
normal receiver sensitivity.

EMER- Causes automatic tansmission of
ememency reply signals to Mode 1, 2, or
3/A interrogations only, regardiess of
mode switch setings (not affected by
Mode C or 4 interrogations).

M-1 Switch ON position selects Mode 1 operation of
transponder sef, TEST position selects Mede 1
test operation, OUT position tumns off Mode 1




energency reply signals to Mde 1, 2,
regardl ess of

i nterrogations only,

or 3/A
nmode switch

settings (not affected by Mde C or 4

interrogations). M1 Switch
| operation of

Mbde 1 test operation;

position sel ects Mde

transponder set TEST position selects
OUT position turns off Mde 1

opbgralign- sel ects Mode 2

7 operation- M2 Switch ON p
M-@gwitelt i on of
Mode 2 test operation; OUT
operation. M3/A Switch ON

r\nr*lor

transponder set _
p&snsPP

Pq
ot

ONEPPsipiess | selpcin Moglp et gperation  of
r 8¢ S Topgsitigh gaecs Mode 2
)ﬁslft ?P&ﬁﬂﬂg@%& goq%aéurg\?. Aff Mode 2

onerati an nf t

A\ L A\ AN ] UI C I uIIOPUIIUCI
MRBRYSP a  test oper ati on;.
3/ A- operation.
oper ati on of

08)
M C Switch Of
transponder set

hnr\l i'
_O Modé

f"on
|28 ’%0 h&?ﬁo@ef"p%&f

o ',Bnposul on sel ec

ration of
ode 3/a
%ff ode 3/A

MMSRHC TeST operation;, OUT |
operation. MODE 1 Reply-code
1 two-digit reply code Sel eg

MODE 3/ A Reply-code Sel ect an

VN TdoGiflor! WEEES Wiotie I\@(]Spéra‘clon of
Yahgoihdenng TERT @aitien Mide Mode C
tteat opBwitiv FAST pasitbe turns off Mode C
@pérattincat e Mbde 3/ A

M@blor -Rgplyicoder eply Sel ect or Sy
-MC Switch | DENT pg

Seleptpr SWicRT

viSeledh el indiesée Madeb & two-digit reply code
upehn sel ect.s

MOBE A4 '?elp%‘POdBul se; M C posi ti

@ﬁ%@ﬁ%’ﬁ@%eﬁ"@@t Piénfogr-digit reply

| E “ﬁ?lllgcn when m r\rnr /| nm c\wit r\h tlf |Se e
| IDEY S 5Rition turns of {2 erﬁ ’fﬁfﬁ gnuner pu
circuit RAID TEST-OUT- MON Swi|tR ﬁ‘f’m 15 "‘g'de“t'fgﬁ“'se‘”"e”
. .. closed; position
signal s: RAD TEST position perthS  ide tffi@ ROK Qsjlg

RAPTEST-DOT MO eRkEd Dy sefect
AN APM123(V) () or

s@’da&nﬂh§ qu’rﬂoﬁﬂon permits
transponder set to be interrogated by selected
Mode signals from an ANJAPM-I23(VY( ) or
similar equipment, MON position turns on the
monitoring circuits of Transponder Test Set
TS-1843( YAPX; OUT position disables test
circuits.

TEST Light Lamp lights when fransponder set responds
properly to Mode 1, 2, 3/A, or C test signal.
MODE 4 CODE Switch Selects type of Mode 4 operation:
HOLD- When held in position, overides
zeroizing  function and . enables

transponder computer to retain Mode 4
code seftings when AC power is
removed. When released, relums to A
position. [

A Enables transponder system to respond to
Code A interrogations.

B- Enables transponder system to respond to
Code B interrogations.

ZERO - Cancels (zeroizes) Mode 4 code settings
from transponder computer provided
other operational requirements are met

MODE 4 ON-OUT Switch ON- Enables fransponder system to reply to
Mode 4 interrogations.
QUT- Disables Mode 4 operation.

MODE 4 AUDIO-OUT-LIGHT Switch

Selects Mode 4 monitoring method:

AUDIO - Enables aural monitoring (short burst
300 to 400 cycle buzz) of Mode 4
interrogations (valid or invalid) and

- REPLY light monitoring of Mode 4
replies.

LIGHT- Enables only REPLY light monitoring
of Mode 4 replies.
OUT-  -Disables aural and REPLY light

monitoring.

MODE 4 REPLY Light

Lights to indicate valid Mode 4 replies when
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simlar equipment; MON position turns on the
monitoring circuits of Transponder Test Set TS-1843(
)/ APX; COUT position disables test <circuits. TEST

Li ght Lanp |ights when transponder set responds
properly to Mbde 1, 2, 3/A or Ctestsignal. MODE 4
CODE Switch Selects type of Mdde 4 operation: HOD

Waen hel d in position, overri&8¥PE 4AURIQILeHT-OHEtwdiph is set to
and enabl es transponder conp@ither AUBIQ @tlBRT.\Mpbde 4

code settings when AC power is renoved. Wen
rel eased, returns to A position. A- Enables
transponder systemto respond to Code A

Figyie etar s sPlanmaticpdiagiagn e dlustr e S BRI stpéﬁrnﬂl&taneous use of
cr\? BRPaR ﬂrlﬁa%@%fgnﬁél% ShI R28idaRES with ERCeneBBRRIn® of the present

zerol zes) code settings fromtransponder
inveniput er provr ded other operational requirenents are
met MODE 4 ON-QUT Switch ON- Enabl es transponder

systemto reply to Mde 4 interrogations.
In rb%g snthesimgrdethe syséerat 109nutilisgtopEeaaoxURN @amgrco_ntrerrradar beacon

sy} YRS GlisniBforofTEHd G oRAEBHERTK (ARING MARK X(A) IFF]

es aural nonitoring ort burst
se@g@qlqy suxeilande tansponder OB mqlr';@]y,adrcaft for identification

of'ﬂ'ﬂé’ hdrsh wﬁ?r‘ri Gﬂ%’ tﬁa ci bﬁ&%%ﬁ&m ﬁi\n@laﬁ&e MR (9SR) of an air traffic

| €s. ht - noni' t or’i ng
coofrollmc(éT@) 108 il | anthep Acra. éatﬁne@“wraenfaﬁw Resteny uses a legacy

ANAASHE101 (ANJAPX - US military equipment desrgnator for Airborne Radar
Equipment) IFF transponder, which will be referred herein afterward as IFF fransponder
120. The IFF'transponder 120 communicates with the ATC via antennae 105, 107.

The secondary surveillance transponder 120 in the aircraft operates in identification
modes corresponding to civilian modes, such as mode 3/A and mode C of the air traffic
controf radar beacon syste'm (ATCRBS). The secondary surveillance transponder 120 in
the aircraft also operates in identification modes corresponding to military modes, such
as mode 1, mode 2, mode 3/A and mode C of sécondary surveillance radar (SSR) of an
air traffic controller (ATC) or by another aircraft. '

In the embodiment, the system 100 utilises another mode S transponder' 110 for -

providing traffic alert and coliision avoidance functions when interrogated by secondary
surveillance radar (SSR) of a traffic alert and collision avoidance system (TCAS). The
transponder 110 will be referred herein afterward aé mode S transponder 110. The'
mode S transponder 110 communicates with the ATC or other interrogation sources via
antennae 101, 103. '

The mode S transponder 110 in the aircraft operates in identification modes
corresponding to civiian modes, such as mode 3/A, mode C, and mode S of the air
traffic control radar beacon system (ATCRBS).

Since the aircraft is equipped with IFF transponder 120 (operating in military modes,

such as mode 1, mode 2, and civilian modes, such as mode 3/A, mode C) and mode S
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nmoni toring. MODE 4 REPLY Light Lights to indicate
valid Mode 4 replies.when 8 MODE 4 AUDI O LI GHT- QUT
switch is set to either AUDIO or LIGHT. Figure la is
a schematic diagramto illugfrate a system 100 for

si mul taneous use of civilian and mJlitary -

transponders in accordance with an enbodi ment of t he
transperder 118 (oparaling iowiviliep negesesHsHASTRPRS S E08p 4} apd mode S),

it £ Aptitdrk *u%,ﬁ%heambu @Qg@ed@g (sulch B deCO Ml 2 1T A and mode C)

on system dentification of friend or
arfdo¢IV!i(aﬂF'F9>d¢ﬁaGSMCb<3§ Apoqee@/resmmﬁr@ idynedeS) of gparatiniumyst always
&t I
oSN ARSI T HAR SRR i er 1010
be mhéamgmtehﬁ%yobl swbishddr ytuBur GRLUSES afihroRayy gasiimn on the

Qi tx'ho{ié ?&é Fnod% Aféhld' '%ﬁé A Gpids &thﬁﬁPérlgsénder 120 and

aircra rrent ystem uses a | egacy
civilignappdel (319. (mq!aam and m@dﬁ ¢y resliop @qmdsr%iﬁ@nwea@@n%por

for Airborne Radar Equi pnment) |FF transponder, which

wll be.referred herein afterward as | FF transponder
Inipder tqAgoif BEnehramesdaaieling12 owiehmalicdds pravidedita deconflict the

O\é-lr%)}y L& RRERBNGS mbdRs g{l@lg e él%p-gr@nﬁtﬁﬁfﬁmar%ls matrix appropr;ately

ancetrans on In the aircraft operate
cqnneqztdbﬁtmtﬁda:atﬁs @nablﬁmgnat%ﬁﬂ%%plﬂﬁal myded> @n@b'ﬁutaﬂ"mals 115a,

118806 R §§Q)“Dé5%dM%u§|6|€nﬁé‘Q1fmﬁ© 6 184 trhhSHALEs 1@ b6 and the

control radar 'beacon stem ('ATCRBS). The secondary
Ccmttrpl/reﬁﬂelwﬂse transponder 120 in the aircraft also

operates in identification nodes corresponding to

mlitary nodes, such 20 as node 1, node 2, node 3/ A
Ttmw@sp@zilee Qilgarysoedmt ahgble tarmanal 1@hard iy MESH) ergble terminal

BAof R FFttF%{sE)bﬁdé}OI@brané L:@ﬁne(:t%ﬁ@re@tfg tBMh@E&{tltb‘F?arlu?l S1 gg whereby

a rcra nmbodi nment he stem 1 ) o
made lasd musies Sptiesefdhe Hddranepondest 20 preogivayheyvailpblps The civilian

mB&?rélAagﬁ lﬁ@l‘]ghﬁfngp 1(’}39' ﬂa'ﬂ%g HRGT paRst e s connected to the

erroga secon survelllance r adar
cqrSSRyndiig emCtdeaﬁlﬁ en@m%rternan@l tH b &i ba Eboirengweader 120 by an

el%é’tﬁ)tnmv&l-g%ég THe S.vﬁ.éﬁ@éﬂ%@d&{abiel Rkl 111% if ﬁ*feeéd'nﬁ’glapanel 130

erein tervvar as no t ransponder
is Scenmentedo b dhe 1araspamding oBedss 3 t enabiee AMENYr 163aherf the IFF

tr%ggﬁié?g% B aﬁoél'é&ﬁ?ruc‘/ 'sﬁntcﬁim’ﬁn’ﬂﬁ@ elifronid GitcREs 188, 135 are

t ransponder the aircraft operates in
canpested f inc paratel. mdébe Wh%m mgtwesnc [QN| pa@ ‘OFF’ positions

tog@ﬂg]s such as node. 3/ A, nbde C, and node S of the
traffic control radar beacon system ( ATCRBS).

The 28 V DC power supply terminal 117 from the IFF transponder 120 and the
corresponding 28 V DC power supply terminal 119 in the mode S transponder 110 are
connected by an electronic switch 145. '

The system 100 is désigned such that when switch matrix 140 is turned ‘ON’, it causes
the electronic switch 145 fo turn ‘'ON’, whereby the 28 V DC power supply is connected
to the mode S transponder 110, which, in turn, switches ‘ON’ the mode S transponder
110, whereby the civilian modes, such as mode 3/A, mode C and rhode S from the
mode S transponder 110 are activated. The ‘ON’ position of the switch 145 causes the
switches 125 and 135 to switch ‘OFF’, whereby the civilian mode 3/A enable lines 113a,
b and civilian mode C enable lines 115a, 115b between the control panel 130 and the
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Since the aircraft is equipped with | FF transponder
120 (operating in mlitary nodes, 35 such as node 1,
node 2, and civilian nodes, such as node 3/ A node C
and node S 9 transponder 1143 (operating in civilian
nodes, such as node 3/A, node C and node S), - it is
important that the mlitary nodes (such as node 1,
IF@esponden d20 are/disernaciad. Terefarad agilarnal asshe syiles matrix 140 is in
QD&L@ A Shofé ©BRE @ﬁédy“s |
Ow??gt]ﬁi&h it @gggﬁsﬁcﬁhﬁﬁoggﬁ?resoboth | FF are ony
availais ﬁrorrdme mode §ritan$pdrede$ 1t1paﬂils§$1ﬁ|ﬂ§>@r10]!tl@ nl*'!ialﬂ' medes, mode 1
an%I ﬁfh‘%qg on\ﬁgl'@ 'Iﬁ cbdide hBYRHBDdiment maintains the
ync ronOJs gar gp entification node :
‘O(\Iés’gate nbU@thISVaASmfwermﬂlé OCE)ndr‘e%ﬂ idegNg PpemRion (witsiyl saemplements
( d ) ids th
of HERIP 6 &5 St iR ol ST, W ARDE [IRPLS s ayorss the
syswohmm@asbhggrwbb!nm by digaklinh thet pystlapriogi woge oY/Ader C via
the 10 overl apping identification
Sﬁ't%a‘gg?%g'lt]#]gésexanpl e enbodi nent. This matrix '
appropriately connect the node 3/ A enable termnals

If %%@nﬁggg% frﬁggﬁp&? §r{r’z§ﬁl E qo?é;m@%%% cillﬂ'ﬁﬁ operatish calldndithe Toss

ofttrathis piettiend wﬂtslonlam@ar@et ansl ideoiiticatipn rmmﬂ S1 A, Esfunctions;
pum;g, t‘the?e{ec?nlohu‘éesmgi‘ck ﬂhé‘ﬁﬁ’ ch nERAPh £ {2 5 ﬁ{;nsl&?the 28V DC

term nal
pawes ISSPEN ueihem@deas d rmpnedﬂrééodalaoemt the sw:stohﬁ%@‘imd 635 to ‘ON’
thﬁ%%%?bﬁn 23% ! Srﬁ%@céﬁ&gergﬂaﬁgﬁ E@%ﬁf ra%@bbrﬁfé rOf20t N@inder this
sitoiation flhariFF tradsp@dar prosides ideptifitatian MoHes in fetrplitary mode 1, 2 and
t O is connected to the corresponding '
c'ﬁ@%&%%ﬁ%l&é&term nal 113 a of .the IFF transponder
120 by an 20 electronic switch 125. The civilian node
Fu?&h%ﬁﬁg 13 g%%éql%]ﬁisoi@??aéﬂgg gh%%e%[}h gPihgll%iE‘t%ln ﬂ)(fd%vhérﬁthe mode S
trareponaes| failsl Baringf opetretuorFfbr wheém@p@ﬁwn 1Pee pystem 100 is designed
@bgﬁéﬂvﬂ%nﬁhé%ﬁﬁb hitg 14Bh§tlﬁh§&tdlfﬁ“tﬁe%\@cfr8ﬁl€§ A4P145 is turned
connecred i ar al Swi f ches
‘OF6Y gvrerdst the s V OC p@w@r supply is peks¢aningpied te B@emh@e $ transponder

11ﬂ,_.'gv I 51 Wﬁlﬁ%%{\ﬁ{rtcﬁ% rthu?s1 HREYs frgﬁ%g gé 1]’11)7 Tf]é %l":lf rFosnlon of

ans on corres In%ﬁ\h
the mmeich s1l415p¢eylse&eﬂhﬁ a\altchE$91 Zonanch &3t ewish | swber@év the civilian

qs%é’ ﬁ%naﬁl%ﬂ%%%f@%ggé gnegﬂvﬁﬁﬁﬁ e CS éb@llﬂe%S‘lh&%Q 115b of the

e systeml such t en swt _ ]
camirot ipandl403G and uhadEfF t@msponderch%%esﬂ comectedetaspestively via the

Wi Whg§ qz&%ﬁd g5t l’i'rh'é a? Kgﬂﬁ ra%gme %ﬂﬁct‘?ﬁlaMXQQOQQYI‘PBDFF position,

connect € transponder
thamwlha,n mnde&u mmd%ﬁx’n‘\taﬂdemodm arpm&mw:ﬂgetfmhgpadﬁaéransponder

120, in addition to the military modes, mode 1 and mode 2 as the switches 125 and 135

are in ‘ON’ positions.

- In essence, the switching state of the embodiment referred to in Fig. 1a maintains the

‘ON’ state of both transponders (110 and 120) during operation (with full complements
of traffic alert & collision avoidance, Mode S, 1, 2, 3/A and. C functions) but avoids the
synchronous garbling problem through disabling of the overlapping mode 3/A and C via
switches 125 and 135; while the switching state of the embodiment referred to in Fig.1b
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110, whereby the civilian nodes, such as node 3/A,

node C and node S fromthe node S transponder 110
are_activated. The "ON position of the switch 145
causes the 35 switches 125 gRd 135 to switch ' OFF ,
whereby the civilian node 3/'A enable lines 113a, b
and civilian node C enable |ines 115a, 115b between

enshescthet miltangaansl ciyen dflentiisationo MoReEF: afr hindpdi@nd 1goremains

a@g@gi{ﬁ@ggaggsﬁgfai@%@rbeé @rt?ansﬁénde‘?"l% as the switch

osition, the civilian nodes,
such as node 3/ A, node C and node S are only

It @%@b%%?h?eofa‘i hBP @ﬁﬁh%é’cﬁﬁﬁ&@%&@rﬂm&% swufbhes 125, 135, 145,

to t tary nodes, nod : node

cafnrbmpftyh@allsﬂmplmf&qabwm S%Pza@ate o, Iré%élmch%@‘ various types.

enbodi nent nmaintains the 5 'ON state of both

transponders (110 and 120) during operation (with
Figuriel 2 coapsichematicsdiagiam tafllpsteate (teg sydemol Q0 7 ginultaneous use of

& |

wBLARE Rin' QU Ranpind et AR e B B i 150 n
art@@mnl@rmm@rpﬁmigthmde 3/A-and Cvia swtches 125 and

135. 10 If for sonme reason the node S transponder 110

fails during operation.causing the loss of traffic :
The erminatscf ¢ swikihes 13601 Ifaiseeedively icaamrat thecapde d/Araere mode C

er%fgesélﬁh?lﬁgf)mg'cgﬂﬁoi paif gzdlg) ki 'tr%ﬁéﬁd?ﬂbﬁﬁd\ﬂv&rﬁ@ the switch

swtch matri x turns
141330annecis 3 Bevotiagp fioy the ﬁérameen@rﬂrzaﬁg ammdeﬁ@ransponder

Zpb ,—@ﬁ&r HW@?W 4 ‘RE&E o}%%@l‘?)ﬂ) &P et Iaqutcntrﬁé’tﬁx 150 is used to

entification no of t
togglal’wpm&ﬂmﬂ QB@End gidepositivineg 15 situation the | FF
transponder provides identification nodes in the
mlitary node 1, 2 and civilian nodes of 3/A & C.
InFarr ©Nepasision; aﬂng@ra@dln lrigure @, ihel adtehes &40, 436 @pe pwitehad to OFF

% tich8 ewﬁu’iesﬁﬁe”%\%@é?} Eﬁﬁch@ﬂd@hﬁswhéfe@?_sa‘)@@d%lta@;@' ftdin the IFF

I ng operation at ever reason
transpdadergi?8ds cadesied rso theamodgeh Siranpronsigr 1 th wmhaqttva_ta@ the mode

! GRS o, B8, FELPRS TR el e
idenﬁfmﬁarepiIOdas vihmode e ”@dﬁr@ﬁaﬁdﬁ@@e 8-1WU|6 thailth trapgponder 120
oﬁl%[_xﬁera?e\é"iﬁ f&géctl ?:c’ferhﬂ’l@ﬁlo es di hdReROHRIGFodel®. The

_ posi t1

e swtch 145 causes the sw tches
125 and 135 to switch 'ON, whereby the civilian

& @%F:Iy ﬁsﬁﬁﬁ%%&dﬂﬁq %lze%vltcﬁeé"ﬁ% C{34 LreB8hifth tc%é)ON positions,

enabl e Tines e 25 control pane o
whitedthe lswitCiFF46 iscavdishedi ©F F1 whergb thepmpee Bdepnsponder 110 is switched

O[Fﬁsé?%cfh' Vlgl:ytra s@oﬁcﬁ? op§ téé: nle%ségélv@%’er}iﬁéatlon modes of mode 1,

erefore, swtch matrix 140 1s 1 n

modEE, mpdsBﬁlaﬂd,mOCteH"e CI Vi I i an- nodes, node 3/ A and

node C are only avail abl.e fromthe I FF transponder
120, in addition to the mlitary nodes, node 1 and _
Theodwitch 446 tdas kawlacstedsanypbeeenin thesflighir deckpput @rthin an ergonomic

rR2R io* 5 ggz;ted- operator.

The switch matrix 140 (electronics form or solid state types) and 150 (relay) are
representative- of éwitching mechanism that can be used in the- embodiment. Other
switcﬁing mechanism like mechanical switches, such as toggle switches or pushbutton
switches of a combination of the switching mechanisms mentioned herein are also

possible.'
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30 In essence, the switching state of the enbodi nent
referred to in Fig. 1la maintains the 'ON state of
bot h transponders (110 and 120) during operation
(with full conplenments  of tgaffic alert & collision
avoi dance, Mbde S, 1, 2, 3/A and C functions) but
avoi ds the synchronous gar bl i ng problemthr ough

di sabling of the overlapping node 3/A and C via 35

'Slﬁ(‘é@ebﬁﬂeﬁgﬂigﬁ i?é?‘gggn?f@er )éﬁdt %ﬁd ﬁﬁﬂg SWtF@QR&%étﬁbec&f be ¢ operated

enmbodi nent erre ensures t
similtaneaesly &ndesepnd e givilipel @nd |nﬁllltaa't ode mtereagagenst embodiments of

fail ed
the Bl B e B B Sosi B bR S LABNGR GG ¢ et
the switch matrix 140, including the swtches 125,
Emtbotimete’ of tﬁeﬁﬁgsaﬁ |Hvr5f§ibﬁ%ahya Epllr?rfﬁﬁirgﬁny%%éqgapabllltles both
separate or I ntegral swtches of vari o
metegS trangpdnsien 1 8¢ Ardriith tansipanderh2t do coven the entise niifisary secondary
surc'\)éﬂa ?Qe%o*i'hec‘r]e Je'ﬂ‘?enﬁgé'éy Mglf‘arﬁFF frér?s‘b%ﬂ&’é}dpioscaw l;é"retalned
over app dentitr cat
towplemen’mhemodf.ss tn‘aﬁSpmﬂeeﬂéh@rphmlltapd r@ﬂémﬂ amoda 2, while mode S -
traéﬁgﬁ%ﬁeogetrrq? %ﬁtl c‘?fgs %(?ip g &'ﬂﬁ %;glé‘éﬂéétg eC,r grl?djﬁg é ‘é}?l]'%s results in
coshsavgas @mmﬁ@to rE80fittiog theetmnranspmmh‘déﬂ?@mh an integrated

b kool oy g 4B R e o R AR OT

trigger 160 (e:g. a knob or a button) of the relay

Erﬁ%dé @EEE%E EHe"préé&t .rﬁzeHﬁ&gN% g in r%éu&ﬁ& Séﬁ f@ﬁ% Ca{ﬁg%ﬂa%lfor new
irarisgonders, wn!ﬁecamm sigaificagioior a3leeia¢f@|mﬂsclﬁmb tind @Fk-involved to

6

e, St dfe? b Sho el B Nat Gling s o oot
nepointegcated thlDSFtOhdelnﬁ@d;g gy t neynepuediers, Mrmgs)/\mrt:lbe reduced.

activates the node 20 S transponder 110 thus causing

the node S transponder to operate in respective
Thedisweritiongaiobimitedithe aboveneiab@limentseHawavainthose dkile in the art

r I

i BBl R st he (0 AITBATER be i doiedl; Xaf BESHSfon T the fat of the
inflormatipnGRiptainsesi harein V(lthlout dgpavimg, ranhthesssbpe hithe r2@ntidrg 6

are switched to ON positions, 25 while the switch

146 is switched OFF, whereby the node S transponder

110 is switched OFF and the | FF transponder operates

in respective identification nodes of node 1, node

2, node 3A and node C. The switch 146 can be | ocated

anywhere in the flight deck but within an ergonon1c

30 reach of a seat ed operator.
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The switch matrix 140 (electronics formor solid

state types) and 150 (relay) are representative of

swi t chi ng nechani smthat can be used in the

enbodi ment. Qther swi tchingsnmechani smlike

mechani cal swi tches, such as toggle switches or

pushbutton 35 switches or a conbination of the

swi t chi ng nechani snms nenti oned herei-n are al so
Clgﬂﬁdgi ble. 12 Since both the IFF transponder 120 and

e S transponder 110 can be operated S

1.si mA swstemufor pinngtangsyso Hske _pb trenspdnders withl oneriappingyidentification
@B S 81094 ftfem RERBAUAENL S of | Lhe pr esent

rnvention can assist in preventing synchronous

gar [ fimyirarspenterdepesating iofespigetiver ideriication/madésoeortesponding to
; i (A At ] .he capabilities both node S
° fozr?iéﬁgﬁgrgr L@%{I%gﬁg transponder 120 to cover the

ent ia gecend trapsponsiecopriating in seapeetive ideriicatjort mades corresponding
to FREE R chfiunRERGY s, Milofeh W IREBRISR0R thaRoifre have
or@rornmdretowrianw@edqntlfn@im nrodeshan@ node S 10

tra

. d(l;_‘hs %ﬂr%gn%%g%gs?c? éiea r@pSflt%tsgc% ﬂg%@loﬁéés such that in
eac:bnwatobadtstateetontyf pue iofi¢he Heanspondara mpsoaide s sambone or more

i r d transponder. The cost can be

°"§.'?'gprﬁ€¢4 @gﬁlﬁﬁc}%ﬁ#rﬁﬂm@rﬁé or a fleet of aircrafts.

Enbodi ments of the present invention hel p in reducing

cost 4 I Sl |
2 -er &bngggﬁla%dslgg:n fb%g% et %g% alrrcra ?sgt least one of
thg rcraesmumdezrsu oplerdtesy bl aveeh-overlapping afentification moggs.at ed

transponder can al so be saved. Costs for installing

kits to retrofit new integrated transponder (e.gqg.
3tr ayThmsz,wtemraa@daimeé in elaim hes)2, evdnerdie in a ditet sditcheldestate, one of

. ) . g he.ah
th%gya%gﬁér%’%{%% E I:ir%%le:jvr\{ﬁ[%hth% B’tz‘lSr ﬁ'gn%nﬁg{léé%rates in all of its
|derttélcattdmeﬂ®dﬂsent| on can be practised, wth

nodi fication, in the light of the i nfor mat i on

cont ai ned here| n w.thout departing fromthe scope of
4.t he Theveyatéroras tRIME i oin.3, Avteyeineim 4 econd switched state, the

traﬁ‘lggy']gclie?l i g%ﬁ%é%sﬁovf?%‘e& RSP ﬁg\gglreﬁ d\? tahd %ﬁgfag%gﬁ 'gnm%f identification

i on es on an alrcraft
medegprwhilentire sthar ftiangpondenepgaiere onbypisr aeh-oyerapping identification
mggecsoect ive identification nodes corresponding to one
nore conmmuni cati on nodes; a second transponder
oper ating in respective i dentificat i on m)des

5.C0r rﬁﬁaog)ﬁ?élﬂgas E: |n%|n05 eﬁgrgg O?Qns éocﬂ%mgdﬁfﬁereln the first

‘wherein e flrs and se
transponder provide identification information of the aircraft when interrogated by

secondary surveillance radar (SSR) of an air traffic controller (ATC) or from another

aircraft.

6. The system as claimed in claim 5, wherein the first transponder comprises an Air
traffic control radar beacon system (ATCRBS) identification of friend or for (IFF) Mark X
(A) system [AIMS MARK X(A} IFF]. '

7. The system as claimed in claim 6, wherein the first transponder comprises an
AN/APX-101 IFF transponder.
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one or nore overl apping identification nodes; and 10
a switching neans coupled to the first and second
transponders such that in each switched state, only
one of the transponders opergfes in said one or nore
over | apping identification nodes. 2. The system as
claimed in claim1, wherein in each switched state,
at least one of 15 the transponders operates in a ---

g.non- ﬂY@ %bé@rﬂ' &9 cFaﬁ'ﬁéH if cafth I OMWHERERSthe EtrrstTﬁ%s?Mﬁde‘? Bperates in

as clained in claiml or 2, wherein in a firs

idgniificatiraumeden eorresRRNAg torghdlianyapdgse RWEP $/4 anphopde ecand military
m&¥ds, nWSl'eHea 4o ber transponder operates in all of -
Its - ent| lcation nodes. 20 4. The systemas
claimed in claim3, wherein in a second sw tched
g.Statfhe Eﬁ?em Qﬂlﬁrﬂ@&‘ Geany\Bhe Bf %%r@&éﬂﬁfgeaalgé':whérem the second
power ed erates 1n all i denti fication
trmeadermw@sn Q)@'ﬁ'é @ang calisipn ﬁu@ﬁiawefwatft@gs wheY interrogated by
sé&eﬂdé}ynesrdr\?e? hBg r%@e?rn(ts'sfﬂ )Gt A %ﬁ cnagﬁsandzé)lléion-r%ldance system

system as clalned In any one of the prece |ng cl ai ns,

- (TWAd®lein the first transponder provide identification

information of the aircraft when interrogated by
secondary surveillance radar (SSR) of an air traffic
1Gont Ths systen A!F@]alfﬁed T damaPovirrein the seeanditrangporgler Tha mode S
tr%ggﬁagras clainmed in claim5, wherein the first
nsponder conprises an Air traffic control radar
beacon syst em (ATCRBS) i dent ification of friend or
1‘If or 'ﬁ %stévﬁrag cthim d\}n (§ vfk@r@@tﬁﬂﬁ?oﬁ& ﬁ'zanépﬁ)’:nher Sperates in
stem as c alrre alm6o erein
ldentrf@athwraﬂ@mm@sp@mm i%@gllwom pose By, moderC, and mode S.
transponder. 14 8. The systemas clained in claim?7,
wherein the first transponder operates in
13.denthd yséem @s Paited anyranesy dhel Prageding claims.i whergipdiae switching
[ d
mEE’rgse gr/nﬁn@ébd CH?— ﬁgrt%g?rc]eigg* gB]Ztl‘éﬁtg @%@%@%So%@lﬁghc&ne of the
trayspeRdira P @IPQWWSSUPM’Yer ein the second  transponder
provides traffie alert and collision avoi dance
functions when interrogated by

13, The system as claimed in any one of the preceding claims, wherein the switching

means comprises one or more set of contacts for selectlvely connecling respective

mode enable ports of one of the transponders to respeqtive mode enable signals from a

control panel.

14.  The system as claimed in any one of the preceding claims, wherein the switching

means comprises a relay switch, an electronic switch or a mechanical switch.

15. A method for simultaneocus use of transponders with overlapping identification

modes on an aircraft, the method comprising the step of:

operating a first transponder in respective identification modes éorfespnnding to
one or more communication modes;

operating a second = firansponder in respective identification modes
corresponding to one or more communication modes, wherein the first and second

transponders have one or more overlapping identification modes; and



secondary surveillance radar (SSR) of a traffic alert
and col lision avoi dance system (TCAS) 10 10. The
systemas clained in claim9, wherein the second
transponder is a node S trapsponder. 11. The system
as clained in claim10, wherein the second
transponder operates in 15 identification nodes
cor redisbirginsivasy e firstiand seeercktranspadess auchdgéincgach switched
staed %n§ of e tEHMRPSNRrEBRTateS ah ”§Qd age Wenfefe tch/%rlapplng
preceding clains, wherein the switching means
m@@ﬁﬁamgugo%ﬁ% or nore set of contacts for selectively
coupling one of the transponders to a power supply.
20 13. The systemas clained in any one of the
precedi ng clains, wherein the switching neans
conprises one or nore set of contacts for selectively
connecting respective node enable ports of one of
the transponders to respective node enabl e signals
“froma control panel. 25 14. The system as cl ai ned
in any one of the preceding clains, wherein the
sw tching means conprises a relay switch, an
electronic swtch or a nechanical swtch. 15. A
met hod for sinultaneous use of transponders with
overl apping identification 30 nbdes on an aircraft,
t he nethod conprising the step of: operating a first
transponder in respective identification nodes
corresponding to one or nore conmuni cati on nodes;
operating a second transponder in respective
identification nodes corresponding to one or nore
conmuni cati on nodes, wherein the first and second 35
transponders have one or nore overl appi ng
identification nodes; and 15 sw tching between the
first and second transponders such that in each
switched state, only one of the transponders operates
in said one or nore overlapplng identification
nodes. 5



