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'" " 

SELECTION ORDER: U.S. NATIONAL "AVU!.TIONnANDAlpFOB,~~f;~ 'k 
SUBJ: (SIF) AIR 'nV-FFICCONTROL RADAR BEACON ,SYSrtZ.l (41(:OS)"~" EiusTICS 

1. PURPOSE. 
respecFs: 

" 

a. 'A rel~stion in'the level of transPttDder self-teat interrogation 
signal from -70 dBm to -40 dBm. 

b. A relaxation in transponder spurimjs 'rsdiation frolit -70 dB below one 
, watt' t'o a recomme,ndation that (;W sllfl,riciU8 rapiation be' l;u.,ited to 

-70 dB below one watt. ' , . 

c. Transponder desensitization action has been clarified. 

2. CANCELLATION. Order 1010.51 dated 10/10/68"i. cancelled. 

3.' REQUIREMENT. The National Airspace System will utilize ATCRB~. including 
the revised transponder, as a primary data~equ1a~tiOD BOurce for air­
craft' position, identity, 'and pressure-altitude dilta. 

4. SELECTION DECISION. The ATCRBS Standard described in Paragraph' 5 of this 
Order has been shown to be responsive to the requirement stated in 
Paragraph 3. Accordingly, it is hereby selected for incorporation in the 
National Airspace System, pursuant to Section 3l2(c) of the Federal 
Aviation Act. 

5. ,DESCRIPTION. The attached N'ational Standard for ATCRBS specifies the 
perfonuance required of each component to meet th", *rall , aperatUinal 

, requir~ts of the cOllllDon civil/military, system. "'It spec~fitli,tiie tech-
l:~:'.",i~-:Di~~P~p'~.s./:I;Cili~,8Zu~eil~ '8I1~,:tlt~,:!tO::t"~~j5flt~ to, , 
I, ,_,,~,:;:,te'w._~I~'''l-tilP,!t~'~~~#1.~.~~·~d,f~a~ibflitY be~~n:~~.?",#~~~TCRBS. 
L" .• !;~ .... .".~f."~.: '" .:,'". ". ~. - . -- . 

i· 
I 

.. 'The 'Radio Techni,cal, COlllllli8Bion for Aeronautics (aTCA) Sub-ec-ittee 116B 
'has completed a report on Minimum Operational Characte~tica '(Moe) for 

, . airbornj! _ATCRBSt~~pollder... ,This, :~po,rt' is notc~~~~,1~:~tbthe 
, tlsdOtlsl'·'Standard''1'11''''three areas.· Ari~:t:CA Ad'HClc, G~ ~.~~0Ji08ed 

"';: '". . ... , .. ,:"'. ., .. " ': ',' "'i~r·::.~!:·· ·::.:''-:':.B-! U:~}~~:,'--~· r~·:~~:~.~':·: . ,": ~ .... :~: .. 
'. ":, 

, lniUat'ed by: 
, " 

RD-242 Df~on: W-l (minus,AS/AT/FS/LG/NS/RD/SM/FI/BU); 
, WAS/AT/FS/LG/NS/RD/SM/FI/BU-3;, 

!,._~,~Y~("S.:"~l ,CF~/PR-2IPA~1 K-2;N-,3' 
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Changes to the U. S. National Standard on ATClBS has recommended that 
'the Standard be revised. 

The relaxation of transponder self-test interroaation sianal and spuri­
ous radiation does not conflict with the lnternaUOD4l.Clnl.·AviaUon 
Organization (leAD) Stan4ari1l andll4e·aad"!'fdtil_ ':f.t.'·.~.rj;' 
Sutve111ance War {SSl).. .' ". "~/.:,,.,.,,:\,.,. , .. :.>.,-:::" , .. ':',. ,.,:,h;:;·:.:·:.:·<· . 

~. !.:: 

.The ~ording which deBcribea transponder desensitization hae.b.en reviled 
in accordance wi th the IttCA document to clarify the deu1rad action. This 
does not change the substance of thep~a,raph from the prev10ua wordina. 

The attached Standard ill,revised in accordance with the above recommenda­
tions. Paragraphs 2.7.7.1, 2.7.16;2, 2.11.1, end 2.11.1.1 are marked 
with an astedsk to lrii:licate the changes. .... . ...... ---. . ... . 

6. INITIAL IMPLEMENTATION ·CRITERIA. The National Standard for ATCRBS shall 
be used ss the basic document for defining the technical parameters, 
tolerances, and 'performance of all ATC~S cOlllporienti. 

7. DIRECTED ACTION. Subject to applicable r,ulemaking, programming, and 
budgetary procedures, action shall be taken by the el_nta of the agency 
concerned to implement this se.lection in accordance 1f1th tha foreaoing 
initial implementation criteria. 

J. H. Shaffer 
Admin1&trator 
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.:\ ":':':""~',~i"I1"O"'A; 'MANDARD' .~ . , ...• ~ .. ~ .. ~.,I~, .'~ -'1, . 
- " -' 

FOR 
THE IFF MARK X (SIF)I AIR TRAFFIC CONTROL 

RADAR BEACON SYSTEM CHARACTERISTICS 

1. 'GENERAL. \ 

'1.1 System CharaderistiCl, 

1.1.1 l~nd('r Publi(' La\\' ,1..,;,-'i:2ti. tile' Federal 
.\.dnti'on ~\tlministration i~ C'1!:\I'I!t'd with pro­
dding' for the ri-:rllladon nlHI }ll'Olllot ion of ('h·n 
a dar iolt in :-;.u('h In:11l11er as to l~t fosh'r its 
Ilcl'~loplllent IInll "afety. lind tn prOl'ide for t,he 
safe 1111<1 (·fIi(·ient n"" of tIll' "il':;l>l"'" by hoth 
('iyil ",,11 milit"ry II ir('mft, III III for other pur­
po",'~' Explil·itly. Ill!' .\<1l11inistmtor shall d,'­
,·elop. modify, te'St. and (·'-Rluat£'. f'.rstems. pl'()~ 

("e·<1l1t"l\~. furilitit."$. HIHI (h·\"il·(~14. ns well itS cll·line 
th~ \It'rfOl1llnllre ('\mllll'tPl'ist i," thereof. In moot. 
tlw IlN·tl~ for saf(· nnd efii('il'-ll.t nn\'i:,rntioll Hud 
tl'llfik ('()1lfl'ol of ;\11 dd1 nllli military 1l\'iattion 

1.2 'Syatem ChaNd.rilllel and Guidance Ma­
'.rial, 

1.2.1 The System C'hnl'!lrteristics IIlId Guid­
ance ~[Rt<'rilll pl'odded herein III'(' 1'".tri,'I"'! to 
those system elements which mil"! he lI'ellled ill 
Il uniform mnllner by all concenled. both ri"il 
and'military. if the IFF Mark X (SIF) lAir 
Tmffic Control Rudllr Bellr.on System is to func­
tion satisfactorily, In this connection. it is 
necessnry to lIe fine dosely mnny chul'al'feristirs 
(If t hI. ail'lHlJ'ne con)POnent of the syah'lll (tmns­
pon<1er), The sysfim composed of the 1\[",1<, ;) 

portion of !lIuJ~]':~r~i~~(§nn I\~"l Modes 
A and C of the Au' Triillic:t'.ol'lffill Radlll'liN,,'''" 
System sllnn be referred to herein ns .\ ~TUIIS, 

"l"'l'IItillg' ill II COllllllon Cidl/Militnry Systt'ln 1.2.2. The following lire fhe modes prO\'idp<! 
of ,\ ir X II dg'llt iOIl 1111<1 Tmflk ('onlrol. by tll!' sy,1"m, nlld their lISSOCint<ld fUllctions: 

1.1.2 .\ System Clnll1ll·t<'ristic, .the logical Uod" 1-}<'or Militnry use. 
result or such dp,'elopmellt effort; sped6es the Uode 2-For Military use. 
t>errormllll!" l""Iui!,l'd of 11 ('Omponont (or sub- Mode ll/A-To'initil!.te t,ra~llOlIder response 
syst.'III)..io Jlleet the !>."!nll) ,operationlll require) ~()r i~entifi""tiou and,t~.:",;.: ., " 

~ meut" of tl", Rystem. 'It::$i)(''I'ilies .the techllir'\l~M:O& wtjii -oonie pl\rl~M't~~of1d, during 

!:t7.::~I~:~;i:e::::;;:~~~ii~~ll:ti::!:~~:'\~:~~~~M_~~~:ndel' 
'""iijttitil;ility 'between' -elemeutBh.{,tbe'. NatiqnAl"'::;~~':!;;:':iJf~~~~:ib1ii1!1f~fespollses 
.\i\'!!I'Ut:<' l'Iystem. "', ' ." :;:' '" 'for autoJn~tic,p~altiWde transmission. 

, ' "1.1.3 ' J f, ol'tiu~\Im l>er.fOr!lll\1l~ is to b~ ob- Mode ~I!'or.'1utlU'e~p'allsion of Ilw SY"I('III 

"ti\illt~l.';'tl;(,*,·'flYirt~ijt' {'liilnitterlsti,'S IUU&' -00',' ,,' 'to .. _isfy·;~~rf;qU~t8.tllllt Illll~' 
"""~ll~'b,ii.:i\n;l'i,~\;n"'.ild, 1Iiilitil~Y-;use1,'8 of the Air,' ,',be,;agreed,;biA,tbe~'4w.!nIg,igJUtl,,(~h'il .\ "iution 

TI"IIi'~ ('olltrol Undllr 11t'1I('on tolyst!\lll under 1111 'Orlil\Di~\t1()lt:' "''N6':fiif{~r'iieea' 'for Mud,' 
el'll!'t.tetl O\Wnltillj.\' ronditions, It. is re(.'ognized }) hIlS been defined. 

tl1l\t ~·t,rtllin exist in/!, cqUil'llI1'lIt does not comply '1.2.3 The Air TqdIl"'{',mltrol (ATe) S~':;telll 
"'itll' ill!' ftquirenlt'llta G'f,!.!these· t'hamcteristie& :-Willuse,;M,Ode'*/A' .. tJi',_~fy ;('odes nnd 
~il\('" 11111'1, equipment tllll\Y degrade the, quality Mode C. \\'ith:J.ll'Nll1!re "Iti~,~, ,t11!.1l!,mi:;sion ill 
of seni('e to lIilusers;.it is expected' thnt its 'l~'fOOt"ltnt"i8ineitiB'.:~n-';;;I*~ding .. sepnnltioll 
liS"!,'" will bel'hn!!!.>d out us sooli'RS l'rtIctit·nhle. sen'ice fo'both military ,and;civil.irernft. There 

I ' 
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ai" 110 plan:-- fOl' ltSt' of llmit·s H nlhl n in the 
l'uih ... l Slah's, 

1.2.4 '1'1,,' .\'1'(, :O;ystclIl will p",ride \'it,,1 
slipport to Illilitary "p"l'lltioll <illrin!! periods of 
nlltiollal I'merl1l'llI'Y tlll'OujCh the continued ATe 
use of Modes 3/ A lind ('. 

1.3 Operational Requiremenh. 

Rl'dsed 0p~'l'at iOHnl l'l'quil'('l1wuts fot" the ('om· 
mOll System .tTCRHS weI'\' ori!!iIllllly est.ab­
Iished by the l'rCllident's Air Coordinnting 
COllllllittee in Puper ACC 590/20.1-1 dlltoo 
Febl'ual'Y ~4. l!l:,;1, which endorsed the reoom­
melHl:lt iOll~ of the .Toint Chiefs of ~t;ttf. .Toint 
Cumnll!llic!H iO!l!'-"- Elect rOBi('s Comm it te(' as set 
forth in tllt·il' IIIPlllOrandull1 CEC':M :)~-5;1, Case 
;lri6-(;. dated .r,,"nal''' If). 10.');). These l'ccom­
mendatioll:-: wert' sllhs~(p1elltly moditied hy clnssl­
tied \'OlTl'SPO!llh'IlC(, to ilH.'hHh· n J'e('o;!llition of 
the !;'-"odp "apabi)ilv of the ATCHBS and to 
1'1'01 i,lt· fol' "ompatibility with the Militllry IFF 
~f!\l'k X System_ Common :;;ystem Component 
Chnrarteristil's for the ATCHBS were esblblished 
by the President's Air C{)()r<linntioll Committee 

In Paper AC(, 59/20.4 d"too September 19;;;. 
Compnl illl. system "hnrtleteristil's were appro"ed 
by tIl(' IlItC"'lIiltiollld ('ivil Aviation Orgnuizlltioll 
(1('.\0). Sixth CommUnil'lltioll 1>il·i.ion, nnd 
puhlished in the 'Interlmtionll I Stnnrlarrl~ und 
He('OlHlllelllh'd Prnrt il'es ... \eronHut1('nl Telecom­
mUlli",ltion:-;, Annex 10. Fifth Edition elated 
Octol",r Wi),'. Three-pulse side lobe suppression. 
automat if' pl'e&.;mre-nltitude trlulsmiRSioll Rnd 
other impl'<)\'ements were rel'ommended by the 

- 1('.\0 SC\"('lIth Communications Dh·isioll 1\nd 
included ill the l'eIKlii. of thc Seviluth &l8Sioll 
!I11t ... 1 FeI",wry 9, } 962. At tile IrAO ('OM/ 

·OPS lIIOI'till!! ill 11)66, the thl'llll-I"119ll met.hod 
\\'I\S ti('Silrniltea n. the sole mennR of Ride lobe 
l-mpf'I'('S,-.;ion llnd 4-4)!)H identity (-odP .. "'i Wl'I"C rnised 
to ~!ollll\lI .. tls. .\ s!o\lld,m\" of correspondence 
(}ll1rt1lr1'll},h :l.7.13.:l.r.) "'llS MlllbJished for 1luto­
nUlti,' \lreolll1,re-lIltitude tnulIIllIillllioll and a fUllc­
t iOllll I cleSt·ript;on of tbe modes 'lIId their 
intended u~llge was defined. 

1.3.1 CompCltlbility. The required cump1\ti­
hility of tb. Milih\ry Murk X.(SU'J airborne 
t"\IIsl~mdeI'h with thc 1('.\.0 !-ISR (.\ TCRBS) 
hll" 1""," estllhlished t18ill!! the Milital'Y Mod. a 
and Cidl 1IIml. A which III'<' identiml in dlUr­
..cteri.t ios. Tl,is mode of opcmtioll i. refened 

1010,51A 
./31n 

to hOl't,jn IL~ Mndt' :t .\. Thl' ~ft'l\Int'lIlHll1lH of 
lTuriol'stn.ndillg' h·tWl't'li tlit' l>e.P"I'tUIt·llt of I' 
fmLSc '\lId tIll' Fmlt'1'1l1 A dntioll .\tilll;ni,t l'1lt I 

Oil the Joint Opt'rntioJJnJ Use of tl", lIIi)itllI'j' 
IF1<' Ml\rk X (811<') System !Lnd th,' Comlllon 
System Air Tra16.c Control Radnr lJeowolI ::ly.­
tern, dated Mllrch ill, 1966, contains the Ilgree­
ment on the use of Modes a/A and C. 

1.3.2 System Co"erage. The ATC'RBS is 
intended to pradd. the air t.mffic rOlltroller 
with continuous, reliRble. Ulld accurate infol'llla­
tion concerning the plan-position (tho-theta). 
altitude, and idelltity of any or nil e'l"ippe,l 
rdrcraft in thr nir.-5l'a('{' llllrlPf his control. \Yith 
n properl.\" ~ite-d Air Trnffi(' Control H:td:tl' 
Beacon Intcrro~ator,Hc-l'('in>r and ntlwr 11 II iT."" 
haring characteristirs as· ~;tttted }Jen";li. tlw 
ATeRBS will provide sl'nti"l lilll'-of-si!!ht ,'0\'­

erage e'lnn! to or gre"ter thun the followil4! 
limits: 

II. Range ___________ 1 to 200' nnutical mile, 

b. Elevntion ________ lh to 45° Ilbove the 
horizontal plane 

c. Altitude __________ Limited only by sen ice 
ceiling of aircraft 

-loterl'OgtltoN; havJug Hmlted l'Itnge lllay be empk 
at mauy locations, 

'Vhile it is necessary to establish specific st"nd­
urds for the airborne components of the Syst Pill 

and to define the ehnrtwteristics of tlw n\fliatl',l 
signals from both the interrogator "lid (I'll IIS­

ponder, t.he power Ilnd sensitivity requirClIllln:« 
for the interroll'at.or-reeeiver mny be moditie,l 011 

the basis of the intended U9n11l' with due I'\'I-'llrd 
for the l'l'e('l\utiollS outlined ill the guid:ll11'e 
materill!. 

1.3.3 s,.t.m A_cy. The system 1I,·CU,·,,,·y 
is determined hy the rhartletcristies of the Xl'(' 
be&con iuten')gI\tor-I'eeeiver (inl'1udin;! it!-' J11l­
tenna), transponder, IIltimeter lind tlllHs<inCl'I'. 
pound processing equipment. and the ".sorillted 
display. With equipment of pnant dllY desil!ll 
meetin~ the charnderistirs stnted herein, 
ATCRBS is cllpllble of prm-iding dntll within 
the following IIccuraeies: 

CI. R,mge: ±1000 feet. 
b. Azimuth: ±l.O degree 
c. Altit.udo COTl'espondenl'e: Withi" ... ,' 

feet, on 1\ 95 1l81~'e"t probability bl\sis, ' 
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the pressllre a 1t itllrle in fonnnt ion (refer­
t'1lN'd to tlu.' stlludnl'd p,'e.,..;;sUl'(, setting' of 
29.9'2 iu('hes of mer(,llry) userl on !>onrrl the 
niremft to ndhere to th~ assigned flig-ht 
profile. 

1.3.4 Identification CodI", 

1.3.4.1 Th~ AT(,RBS is 1\ ,·,,!tlllble t<>ol for 
identifying- nir('rnft. n8 well n8 for prodding 
rutlur tu,·,..",t ... infort."Cment. 

The illherent enl'uhility of the "ystem to 1'1'0-
ri(l{· radar iclt'1ltifil-atioll of pl\l'ti('ip1\ti~J! nirc"l"aft 
\\'ill he IItilized 10 11I"(H'ide the ('ontroller \\'ith 
tlHl :-.}wciti{· mdlll' ht'IH"OIl taq!('t icll'lItity of those' 

nir,'l':\ft equipped. The <:hilnl<"tel'isties specitil'u 
hl'I'l·in 1'ro\·irl. for -!ODfi rlisn"t. reply (·odes. 
In nddition to the -!096 discrete reply codes, n 
~)le('ial Position Idelltification (::-Pl) pulse is 
a,·ailal>l. for transmission UI>011 r"'luest of the 
control ageney, on nuy mode except Mode C. 

1.3.4.2 T,ro "odes shllll be l'e8ened f<lr tmns­
mission of distill('t emerj!Cncy and radio com­
n}unicntions fllilure indiclltiolls. 

1.3.4.2.1 ('ode 7700 shnll be uscd on Mode 
;{, .\. to prodde 1-e<'Obrnition of un Idrernft in Ull 
(ltlt(""g'ell{·Y· 

);n'n:.-~t'lIl1· ('~h4111~ 1IIIIIflll'r tnlll""po'ldpl'~ tnlllN­

IIlit rUlli' lI'uin:. uf fhp ('nd .. In Ul'lt" 11:-< fill t>1Ilt'I'~U(')' 

rt·p1r. (llht>" udliful'Y t!'ltlt)Olpfludp,.,.- trttl1Kll1lt the 
('4"''' ill ",.. flllll1wt'd h)' thnot' trull.IIt of Uld .. 0000 
"'" th., f'UH'I'J..","Ut';\' M1lly, Xf'W lllllttnry tnlllMptllldehoi 
will trnu",mlt ('ndt' 7ion fullowt'd by three trKlu!I of' 

... Cudt! OiUI tI.:4 UII t.>1I~rwllt'.' reply. 

1.3.4.2.2 Cod.· 7oo0 shan be used on Mode 
:l . .'_\. to prol'ide recoICnitioll of 1111 lIircrllft with 
nldio conunulli .... tiollS fnilure. 

1.3.5 Altltud. T ... nsml .. lon. TM system pro­
l'idl'S for lIutonlIItic pl'l'SSure-lIltitude dahl tnllls­
missioll ill lOO-foot increments from -lOOO feet 
to 1:.16,ioo feet. 

1.3.5.1 This pl'eS!!llre ultitude dl>tll tl'llllamis­
sion clIJ>nhility will be used to: 

a. Reduce the I'olume of C'OllImullicntiolls be­
tWPen rontrollers IIlId pilots Ly obdlltillg' the 
ueed for orlllllititude reports. 

b. Improl'e utiJizlltion of ail'sl'''oo in ronne<:· 

tioll with the provision of ATC 8e!";ices to 
climbin!! Imd descending .\irernft. 

c. }:nable the controller, when desirable, to 
assure himself th.lt vertical separation between 
two lIircrnft is being mllintained. 

d. Provide A TC an improved means of de. 
terminm,r when jlT8&tel' vertical I8p&lILtion is 
required diJe to turblllenl'e. 

•. Improve the iut~ty of the Air Traffie 
Control Rndllr Rencon System (ATCRBS, for 
ATC purposes by Rutomati,."ny displaying to 
th~ controller the tlu'gets nnd Rltitudes or flight 
lel'els of ail'('nlft in or nenr the airspace under 
his jnrisdict ion which are not otherwise selected 
for display. 

f. H~dllee the nlllllu...1' of ndvisories nnd trail", 
u\'oidnlll'e n~('tors required in the pro\'lsion of 
radar tnulk information lind vectoring service. 

g. Impro\'e ATe efficiency in servinst high 
performance nircrnft durin!! cruise-climb profiles. 

h. At a future dllte, enable automatic predic­
tion of projected flight conflicts in elevation using 
electronk dut .. processing systems. 

1.4 ATC.IS System Deacrlptlon. 

The System consists of nirborne transponders, 
ground interl'Ogt\tor-reoeiver, processing equip­
ment, I>ud an an!.eIUla system. The antenna may 
or mny not be nssocil\!.ed with. Or slowed to, n 
primllry surveillance mdar. In operntion, an 
interro!1lltion pulse·group transmitted frolll the 
interl'O/[lltor-trallsmitter uuit, via an nntemu! 
assembly, tr~rs each Ilirborne transponder 
located in the diNCtiou of the mllin hearn, ",",using 
II mUltiple pulse reply group to be t.rnnsmitted 
from each transponder. n.c repliee are re­
ceived by t.he ground ~\'er and, after process­
ing, are displayed to the aontroll..... Keuurement 
of the round-trip t.ransit timo detennines the 
range (rho) to the replying • ircraft while the 
m.n direction of the main !warn of the inter­
rogator antenna, during the l'8ply, determines 
the azimuth (theta). The arrangement of the 
multiple-pulse reply provides individualized 
pressure altitude and identity informAtic,. per­
taining to the responding airel'll ft. The ATCRBS 
is the preferred means of obtaining lIircraft 
three dimensional position nnd identification 
data iu the National Airspace ~ystem. 
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2. SYSTEM CHARACTERISTICS. 

Put .. Shape and Spacins: Definition. 

\ 

P.J._,nt_A. llw,.u -...!\Aff.aplitvokol dol ,...!.~ ........ 
PoJM ~._ .... ~·ti .... ;;,,~ t--n'C! ·s ... potr,Uo _ t..4"'C u.4 u • .r..,..,. 

, ,..J., j-.-J, n.. 11_ ... ~ ~ door O-SA ..... ' 00\ tlw 1o.oocI .... t<1('t 01 ~..., i "' .. pol_ .nd I~ O,,SA ....... 1 011 doI ....... .tp., ..... ~ pvlo.. . 

p..:... O'&W ,._: 1M no. a- .. ' ......... ~ 0 ......... 0.'''' OIl the ......., "r-toltlo.t,........... . 
P.Ju "-7 __ . no. -., ...... __ ~ 0.. ..... -.d t.1A _ u.. tnilOIrc 

~01 .. ,.._ ......... 

2.1 Inlerrogalion and Control {lnlerrogation Sid. 
Lobe Suppressionl Radio Frequenci., (ground­
la-air). 

2.1.1. Center frequency of the interrogation 
and control transmissions shall be 1030 MHz. 

2.1.1.1 The frequency tolerance shall be :!:0.2 
MHz. 

2.1.2 Center frequencies of the control trans­
mISSIOn and c""h of the interrogation pulse 
transmissions shall not differ from each other by 
more than 0.2 MHz. 

2.2 'Reply Radio Frequoncy lalr-Io-ground). 

~2.2.1 Center frequency of the reply tTans· 
mission shall be 1090 MHz. . 

2.2.1 .1 The frequency tolerance shall be ±S 
!11Hz. 

_ 2.3 Polarization. 

2.3.1 Polarization of the interrogation, con­
trol, and reply trarismissions shall be predomi· 
nantlY·''Vel-tical. 

2.4 Inlerrogallon Mode. (,Ignal.-In-.paco). 

2.4.1 The interrogation shall consist of two 
. transmitted pulses design~ted P, and P ,. A 

cont.rol pulse P, shall be transmitted following 
the first interrogation pulse P , . 

IOIO.5tA 
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2.4.2 The interrogation ·modee shall be as 
defined in 2.4.3. 

2.4.3 The interval, between P, and Ph shall. ' 
determine the mode of interrogation .and shall" 
be as follows: 

Mode 1 8:0.1 ltij_ds' 
Mode 2 1I:t:O.2 l:ficroeeoonds 
Mode 'alA 8:1:0.9' I{i~ds 
Mode B 17:0.2 ~ds 
Mode C .21:0.2. ~ds 
Mode D 2II±O.2 Microseconds 

2.4.4 The interval between '1>, and, P, shall 
be 2.0:0.16 microtleCQnds. ' . 

2.4.5 The duration of pulses P" P., and p. 
8h.]) 1;;>. 0.8:!:0.1 mici'ow.'",,,f. . '" 

2.4.6 The Tis, time of pui"" 1'" 1-'" and P, 
shall be l,etween 0.05 and 0.1 microsecond. 

NOTE.-Tbe intent of the lower limit of rise time 
(O.D5 ruicr08e(!Ond) jS to reduce aideband radlat1on. 
Equipment v.-ill meet thIs requl.l·em~nt If the sId,,· 
band radIation Is DO greater than that which 
theoretically '",ould be produced by a trapezoidal 
w .. e'havlng the stated rIee time: 

2.4.7 The decay tiiD.e of ptiIses P" p" and 
P. shall.be between o.O/i and'~ microsecond. 

2.5 

Nort.-ne Intent of tile hPrer limit of decay .. 
tI""' (O.~ IIlIc...-ond) Is to reduce .ldeband., 
radiation. Equipment wm ...-t this requirement 
If the 11_ nidlatlon Ie JiO c .... ter· than that 
which theoretically ,.00111 be produced by ft 

trapesoldal ..... ve having the lltated decay time. 

Int8fTogation 
Tranlmtllion 
• pacel. 

and Ski. Lobe 
CIfoItoct.If.1Ifa 

' . 

$uppr ... lon 
Wanal.-In-

2.5.1 The system relies on pulse amplitude 
comparison ~.,pIIlsee P,,~. Pa' in the 
transponder topment're8pciii1i8 ~"":lild~ 1600 
interrogation. 'The 1'8diated: amplitUde''''ofP, 
at the antenna of thidta~1Ii- shall be (1) 
equal to'or greater. than the l'Iidiated amplitude 
of P, from the. greatel!t.. I!i~ lobe trailsmission 
of the antenn&radlating P;; imd(i) it'a 'level . 
lower than 9 dB' IJelow the radiated amplitude 
of P, within the' desired arc' of interrogation, 
(see 3.2.2). .;, 

2.5.2 Within the deaired arc of the dIrec­
tional intenoption ,(~ l~),.~ radiated 
amplitude of P. shall. be within r dB of the 
radiated amplitUde of Pl~ . " 

. , ...... - ...... _.- ·_ .... _---... _----_ .. _-------- - ... __ :_"". ----_ .... ------- _ .. ------- .... --_ .. ---- .. --------- ---_.-
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2.6 Reply Transminion Charaderl.tics Isillnals­
In-space). 

2.6.1 Framing Pulses. The reply fmH'tion 
,llnll "Illplo)" n "ign,,] ,·ompri$ing" t.wo frnminl{ 
pulses sI,,,cpn :/0.11 mi<"rose<'ol1ds, ns the most 
(·lementary ('oo.t'. . 

2.6.2 Information .. ul.... lnformntion pul_ 
shllll I", '1""",1 in itu·l'tIPlt'nts of. 1045 mi.·r()f1(\(,)1Ids 
1"1·"111 the' til"l!t f!'"minl{ [lulse. Tlte desig"IUltiol1 
:lnd posil iOIl of tlu'S!> illformlltioll pulses 811nll 
I.e "" follows: 

Pllll1(' P06ftioll. 
J/ Wro.r.OOlitU 

(" ________________________ >____ 1.45 
.. \, _____________________________ 2.90 
(~ ___________________________ :~ 4.85 
,\, _____________________________ 5.AO 
(', _____________________________ 7.25 
.\, _____________________________ 8.70 
X. _____________________________ 10.15 
n, _____________________________ 11.60 
1>, _____________________________ 13.05 
B, _____________________________ 14.50 
l), _____________________________ 15.05 

B, ____ .------------------------ 17.40 
J), _____________________________ 18.85 

Xon:.-Tht" Htalld!lrd remtlng to tbe UMe of theHe' 
(lnl~:-; i:-: ~ln'lI In 1.RA Illld 2.i.13. Huwevel', the 
~1:-;HI()11 (If tit .. "X" p1l1~p I~ ~·lflP.d only llM a 

tf'1'11IIic-1I1 "'t;lIIdtu'd tu ~lteJ..'Uul"d pns:"lhlt" (uhlre tI~ 
Furth~'1' ,.. .. uldanl ... UII thll'( IIUln .. " ht JCh't"u 111 3.3,0. 

2.6.3 Special Position Identification ISPI) Puis •. 
In IIdditio" 10 the' i"formlltioll pulses prodded. 
" ::-\IK',·i:l1 l',,"itioll Identiti~lItion ·pulse. which 
11"'1" iI<' tmnsmitte.d with the informlltioll pulses, 
shll·1I ",·,·m· nt " pulse illtermi of 4.:\5 micro-

~ S(l('onds. follo)\·ing·t.hc Illst fr1lffiing pulse. 
- :: .~:~, " 

2.6.4 Reply Puh. ··Shape. All ~l)ly'pulses 
8hnll< ha\·e 1\ ll11lse duration of O.~:t:O.IO micro­
_ond. II· I'nlse rise time llet~n 0.011 .imci 0.1 
11li<"ro~t\{·ond. lutd a pulse decllY t·ime between 
fUI;; and 0.2 micl"OSe(;oncl. 'rhe pulse amplitude 
\·lIriatiou 'of ol,e Plllse. .. with. resllllCt. to any other 
1'ull*l ;11.11 ~Iy train sJmlll!Ot.~ooed I-dB. 

'. . ~ ., .-- .•..• ' 
):(m~.-Th~ Intflilt of the low..r limit (It rlt'e RUd. 

dl-'clI)" time:-; (H.tl.'l IIlh'rHt4et'Hlld) it: to l"edU(~ "'Ide­

halld l'udlatitllJ. RqullllllE"l1t wlll meet thl~ requll'e­
U1Pnf Ir till:> Mldebnlld. rttdtutlull he 110 t='reKter than 
th~lt whldl theol"eth1l11,)" would he produtoed. .by II 
tl'uJlt>7.oldlll wllre hl"'ln~ tbe tltuted rllte' aDd decay 
thll~ 

•• j 

'~ 

' ... 5 

2.6.5 lIeply Pulae Interval TCllen;an~... The 
pulse interl"lIl toler~lIoo for eIl<'h pul~(jn~l\ldillg 
the last frnming pulse) wit.h respect fo the first 
f'~lming. PUI!l6 of the reilly P,.'l"OUp S¥lllli!-+-U.Hl 
mi(·~ond, The 1>111~ i~t.eb'al to!tlli\lire of the 
Sped"l Position !dentilicoiitioil Pulse with resl)(\{'! 
to the last Imming pulse of t·he reply gl'Onp 

.. s1ulIl.be :t:(},lOmi~I"OIkl('i)l1d. . The pulse interl·nl 
tolernnoo. of any pulse in .the !'e)lly j1.TOllp with 
I"IlfIpect to Ilny ot·her )lul11(\ (ex~ "-,bs fin« fnllu. 
ing" I'lIlse) shall not 8X.'ee<i :!:O.lli micl'08e<'Oud. 

, . 
2.6.6 Cod. Nornendature, The <'O<le d(>Sij!"­

nations shall r.onsist of four digits, e!lch of wJI;"h 
lies betweeu 0 nnd 7, inelllsh'e, and is determined 
by the 8um of the pulse subscripts given in 2.6.:J, 
employed as follows: 

Diuit Pul&e Group 

First (most significllnt) ____________ A 
Second ________________ ~----------- D 
Third _____________________________ C 
Fourth _______ -' ___________________ D 

2.6.6.1 Examples: 

a. ('-ode 3600 would consist of infolmllt ion 
pulses A" A., n., and B •. 

b. Code 2057 would consist. of A" C" C'" D" 
D., and D... '. , ,.... .. ._ 

c. Code 0301 would coliSist of B" B" and D,. 

2.7 T.chnical Charact.rlstlcs of the Airborne 
Transpond.r. 

2.7.1 Reply. Wben selected t.o reply to a 
pllrtkular ;ntprrogl\tion mode, the tnmspondel' 
shall reply (not. less t.llI1II 90% eflicietwy) WhCll 
all of t.he following conditiolls nave been met: 

2.7.1.1. The r1!OOived ADlplitude of P. is in 
eJ:cess ··of II level 1 dB below thl\:.~ved ADlpli­
.t'uae·of:p, ~t..no ~'li.$'iibove the 
received amplitude.oi P,:'~·::·· .~:>' ". . 

• . -, .- ',-:' "~':"/:'\-;:~-"r~.:"';';.", .' 

2.7,1.2 Either the 'reoeived 'aniplitude of PI 
is in flltcess of a level '9 dB above the receh·..a 
amplitUde of P" or 1I0,pulse is receh·ed at the . 
poSition 2:t:O.7 mi~ds follC1~ P" ." . -~ 

"2;7.1.3 The 'received amplitude of a proper 
inf.erroglltiqn is' more thl\ll 10 dB above the re­
ceh'ed amplitude of mndom pulses where the 
IlIt.ter are 1I0t recognized by the tran::p()nder liS 
P" P., or P •. 

2,7.2 Na Reply. The Trnrutponder shall not 

.. ---_ .... _. -.. _- .. - ........ _---.. _--------
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reply to mo\<, thlln 10% of t·he Interrogations 
under the following conaitions: 

2.7.2.1 To intcrrogatiollswhen the interval 
between pulses PI Ilnd P. dill'ersfrom tJmt speci. 
fied in 2 . .j..a for the mode selected in the trRns· 
ponder hy 1U0re tlulll ±1.0 microsecond. 

2.7.2.2 17pon receipt of IIny single pulse 
",h i('h hns no Ilmplitude vllrillt.iolJS approximat· 
ing Il nOMnnl interrogation condition. 

2.7.3. Dead Time. After ~ption of n 
proper interroglltion, the trnnspol\der shall not 
repl,l' to any oth~'r interrogation ut least for the 
durotioll of the r"ply pulso train. This dead 
time shall end no Inter than 125 microseconds 
'I'fter the transmission of the Illst reply pulse of 
the group. 

2.7.4 Suppression. upon receipt of nn in· 
teJ'ro~lltion. complying with ~.4 ill respect of the 
mode seleeted mllllulllly or llutomaticl\lIy, the 
trl\ilsponder .sh\\lI be suppressed (not less tJmn 
990/0 efti('iency)' when the received l\mplitude of 
P, is equill to 91' in excess of the reeeiv~ ampli· 
tude of Po, and spt\ced 2±O.15 microseconds. 

!\()T}:.-lt h; lIut thE' Int4:"lIt ot tbl'" Pl.nucraph to 
rPqulrt" tht" dete<,'tlou of P li atl tl prerequ1t!lte lor 
luitiution ot truppl"eu;lou uc.'tiuu. 

2.7.4,1 The transponder suppression shall be 
for t\ period of 35±10 microseconds. 

. 2.7.4.2 The suppression shall be capable of 
being reillitiated for the full duration within 
two microseconds after the end of any suppres· 

~ sion periOd. 

2.7.5 Recolvor Senlltlvlty and Dynamic Range. 

2.7.5.1 The minimum triggering . .le~(MTL) 
of the tl'tlnsponder 'shilll be such tnnt replioo are 
gtlnel't\ted to 90% of the iuterrog\\tion signn1s 
"'heli: 

2.7.5.1.1 .The two pul_ PI aud P. cotlllti· 
tuting all iuterrogat.ion are of eqnal amplitude 
lind P, is not detected; lind, 

2.7.5.1.2 The t\mplitude of these signnls reo 
ceil'cd Ilt the autmlllll end of the trRnsmission 
line of th~. tl'tlnspondel' is nomhllll1y 71 dB below 
1 milliwlItt with limits bet.ween 69 and 77 dB 
helow 1 milliwatt. 

~tm,:.-Fol' thh. MTI. l~l1IJ'eltltmt, U 1101111118.1 
3 dB trullHluhwloll line l~ and un anteuWl perw-

--._------.._- -- . __ ._._._----------
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t(JrIllRm1\ ~utvnl~ut tq' that of, 6L ttllllfJlc" 
Wave flut-f'UUU iH't' tttll'Wued. Iii' thft <' 'Vt'lit 
UIIlIf,IOd • ."udillon,· do Iltlt IIPPlY. tilt' Art'I, of 
hl.Ktulled tralUlIKlllder "yt4tenl motlt be t!UlltlhH'ttll}(\ 

to that of the _wned lIYoitelll. 
'f,'; ·.,·,\:·'It_~ .. ·,·~-~-·-i.~1!~. -", ".' -, "~j.' "'" 

2J'...s.2 '~'ne Vlination of the minimum tri~. 
gering'leval between modee shall not exceed 1 dB 
for nominlll pulse spacings and pulse widths. 

2.7.5.3 The reply charaoteristics 5h,\11 apply 
o\'er a received signal amplitUde nUlge between 
minimum triggering le\·el and 50 dB aho\'o 
minimum triggering level. 

2.7.5.4 The suppression chltrncteristki> s]",ll 
IIpply O\'er n ree.ei\·ed. signal amplitude rallge 
between :3 dB IIbove minimum triggering le\'e! 
and 1>0 dB above minimum triggering leyel. 

2.7.6 P",II. Duration Discrimination. Si/-"uIls 
of. receh·ed amplitude between minimum tri/!o 
gering level and 6 dB above this leyel, tlnd of a 
duration less than 0.3 .microsecond nt. the nn· 
tenna, shllll not cause the transponder to initiate 
more t.han 10% reply or SUppression action. 
With the exception of single pulses ",it·h ampli. 
tude variations approximating 1111 interroj..'Ilti,A 
IIny single pulse of a duration more than. 
microseconds shnll not cause the transponder to 
initiate reply or suppression netion o\,er the si;r­
nlll amplitude mnge of minimum triggering: 
level (MTL) to 50 dB above that le,·el. 

2.7.7 Echo SUpp .... lon and Recovery. The 
transponder shall contain an echo suppression 
facilit.y designed to permit normal open\tion in 
the presence of echoes of signAls in Bpact'. The 
provision of thia .mcility ah&ll,.,,he- . .compl\tihle 
with the requirements far suppr-ioil of side 
'lobes given in 2.1.4. . 

2.7.7.1 De.en.ltlzatlon. Upon receipt of lin)' 
pulse more thl\D,,!l.7 microe,!"ond in dnnltion, the 
receiver shall be desensitized by An amount that 
is within at least I) dB of the amplitude of the 

. desensitizing pulse, but shall lit no t.ime exceed 
the amplitude of the desensitizing pulse. wilh 
t.he exception of possible o\'ershoot (inriul!: thc 
first microsecond following the desensitizill~ 
pulse. Single pulses of ·durRtion Jess thnn 0.7 
microsecond tire not. required to cause the speci. 
fied desensiti?;>ltion, nnd shall not calise desoansi 
mtion of dnrntion j.......eater than that t""""\ 
herein or by 2.7.7.2. 

--_. __ ...... __ ._------. 
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2.7.7.2 Recovery. FollolI'illl! de.<ellsltl7.lltloll. 
tl... ""I"'in'l' sh,,11 !,"I'OI'!'r "'·Ilsitivit.\' (",it.hin 
;{ dB of minilllllm tl'il!/-'t'rilll! leye!) "'itl,in 15 
1Hi!'t'O:';Pt'OIHis :tfll'l' n';('t~ptiol1 of II d(;,S{';llSitizillg 
p111~e llii\'illg- a sigllill su'cu;...rth up to im dB nho,-e 
111 in ill 111111 tril!l!erilll! lel·cl. H(l('m'ery sllllll be 
Il()lI1in:IIII' line"r lit Ill! '"'eml,"e mte not exceeding 
;Ui tlB 1';'1' mi'·I'Osc('ond. .-

XIl1't:.-'I·I'UlIl'CJlOlldt'I·~ thnt h"t(}lund ttl m1llftlr~' 

IIIUt.l(·~ wll1 I"t>('u\"er wlfllill 1;; 1t1h-"ol'le('ftIJd~, hut IIIH~' 
t'Jllplur 1I""'wds ~)tht>l' tllIlI,l UUUlhutlJ.\' 1I11t:ml" re 
t'tln''',,"-

2.7.8 R.andom Triggering Rate. Inotllllntioll 
in tlil' nil','raft shall lIt' marlll ill~ su('h mnllllel' 
thar. with all pos:-;ih!p inte,rfl'l'illg' (lC)lIjpmE'lltS 
ilJ . ..:t:dl;·d ill rill' ~;IIJ)(' a ir'Tii fl Op('l'utill;,!" ill th('ir 
liurlll:l! 1/\:1l1Il i.'r ql1 OIIt'I"lliollaJ /·h:tIl11el:-: of m:lxi­

JIllllli illlt'l'f('I'l'llc·('. bur with dn' ab~;pnc'e of uonn. 
fide i III ('I'J'C1g'n t j(JlI~. the ra IldOlIl t rig-gering rate 
("lllitt!'!') of Ill!' II'IlIl:;I'0lld"r shull 1I0t exce, .. d 
thirty I'<:>plie!i pCI' se('olld ns integ-rated O\'el' nn 
illlC'Tul (·.quil'llleut to al lea,t :{(K) random trig­
gel'S~ 01';}(l st"<'ollds. whil'hever is 1ess. 

2.7.9. Interference Suppression Pulses. If the 
. <'C}uipmcnl is n(':-;ig-ned fir H('('(lpt and respond to 
suppressioll 1'1Iisos from other eledroni,· equip­
ment iii th,' ail'(Taft (to disa!>'" it while the other 
l~l1lipllumt i~ trallsmittill1!)' the e.quiplllent must 
l'l':rnin normal St·nsi1i,·ity. within a dB_ not lnt.er 
Ihnn 1:. ll.il'l'050('0Ild, nfter the end of the applied 
slll)prrssioll 1H11.sc. 

2.7.10 Reply Rote. 

2.7.10.1 For equipment 'intcnded for instnll,,­
tion ill uirernft ",hieh opemte lit nltitudes "b<we 

~15.(HHI f,,,,t. the tnmspollcler sll,,11 be cnpable of 
nt. lellol 1200 replies pel' second for a 15·pulse 
roded l'{'ply. 

2.7.' 0:2 For equipment. intended for itlStalla­
lion ill airrraft whid, opentte at altitudes not 
'ex('(\erlin~ 15.(HIO feet. the trnlL"IlOnder shall be 
('" pabl(· of tit lenst 1.0(l() replies per second' for a 
Iii·pulse lOOed rel)ly. 

2.7.10.3 A ,ensitidl,\' reduction type reply 
.. life limit ('01111'01 shall be it)('orpornted in the 
tmnsl"""I"!'. The I1l1ll!" of this control shnn 
perl11it. "djllstlllent. liS n minimum, to lilly ~'Qlue 
1,,'tln"'11 5(10 lind I!(HIO rapJies per set'ond. or to 
Ihe IIlll"imllm reply I'IIte cIlpnbility if less tlum 
20{}{) l'I'plies I,,'r SCl'ond. without regllrcl to the 

Altochmenl I ...... ., 
Jlumber of pillsps ill eMli ~ply, 'Rensith'ity re­
duction ill ('sres, of il dB~hl!lI IIOt tnke l'ft'cct. 
Iltttn.O,Q% of tl'eselected;':\'alnt' .isilx('OO!lecl. 
Selisith·ity redllctlOlis)IIIUMat leliili 30 dB for 
I1ltes in exr.ess of 150% of tile selected ,·alue. 

2.7.10.3.1 Jlo_ni.I\dIill.on; 'lThe'):e'ply l'Rte 
limit ·ahould be ~ ~'l2OO 'replles Pf<r:~lIld, or 
the mtttimllm ,'alu8 below 1200'wplies -~ 8econd 
of which t.he trall8poudor is capable (see. 
2.7.10.2). 

2.7.11 Reply D.'ay and .I1tt.r. Tile time de­
IllY het.ween the arriml at 'the trall8pouder of the 
lending ed~ of P" lI11d the f.mnsmission of the 
lending ed~e of the./irst pulse of the repl.l- 'shall 
he :b::O.5 m;"l'Oseronds. The totnl jilt",· of the 
reply puIsI' ('o<le group. wilh resl"'cl to P .•. sll" 11 
110t eX('eed ±Il.l mirroseeond -for' rereh'er input 
h,vels bet."""'11 )) I\nd 50 dB above minimum 
tril!:!-'l!ring Im·el. DehlY varinlions betweelllllodeo 
on which the tnmsponder is capable of replying 
shall not exceed 0.2 microseoolld. 

2.7.'2 Transponder Pow.r Output. 

2.7.'2.1 For equipment intended for installn­
tion ill airera ft whidl openite at altitudes ·.,Ix,,·e 
.16,000 feet, the peak pulse power available at the 
IInteuna end of t·he trnntmtission liue of the trans­
llOnder sh.tli he at least 21 dB and not more thlln 
:17 dB IIbol'e 1 watt. 

2.7.12.2 For equipment intended for insto,lln­
tioll in airc\'IIft which operate at altitudes not 
exceeding lli,OOO feet, the pea.k P1!lse poweramil­
able at the antenna end of t.he transmission Iille 
of tile transponder shall be at,least., 18.:; . dB IUl.d 
uot more thall27.dB above 1 mtt. ....- . 

NOTL-For the power oul;\ll\t _"M1IIMneut or 
2.T.12.1 and 2,7.12.2, • '1IOIIiI1IIii ,,;0$ thl''''IIII ... I''n 
Hoe - alld RIle ....... ~·equI .... lellt to 
that of • a1mple ~ ... ;-io'iIlM;" .n .. : ..... med. 
III the event these ...... ined l'On41~ ito not appJ,y. 
the peak puhle· power of the la.talJOd traMponder 
oyatem wUBt be C!Omparable to that of the assumed 
II;18tem. , . ~: , .. " ~': : " " 

.' ,.', 
2~.13 .. ~. ~~ .-:'L~; ' ..... 

2.7.13.' IdentiRcatlon. The 4096 codes nndl­
nble in theo Stlludllrd nt 2.6.2 shall be mRnunlly 
selectuble for reply to interrogations ou1l10de 
3/A. 

2.7.13.2 P .... u .. -AItItud.Tran .... I .. I.n •• 

2.7.' 3 .2.' Independently of the other modes 

---,--._------_ ...... _------------------



ann codes mnnunlJy selecttld, the transponder 
sh.lll automatically reply to Mode C interroga­
tions. 

XOTE.-Mllltary trallsponders 1DIlY .IDCl_pl'()Tj. 
Hloll. 10 dh ... ble )lude C repll ... 

2.7.1 3.2.21'he rcply to Mode C interroga­
tions shllll consist of the I.wo framing pulses 
specified in 2.6.1 together with infonnation pulses 
specified in 2.6.2. 

2.7.13.2.3 At RS enrly n d.lte as prncticnble, 
tr.lI\sponders sh.lll be prodded wlt.h menns to 

. , .... ''',rel.HOH' theinforllmtion. pulses. but to rctnin the 
frnmin:.r pnlses whel~ the pro\·jsion of 2.7.1~.2.6 
is Ilot rOlli]>lied with, in I'e]>ly to Mode C inter­
ro~at ion. 

Xt", .. :.-'l'lw lufmHuttioH I)\\l~ ... :-; should be rnpRhle 
of hell!l: )'eIll41\"f'd either III l'e~(>QlItJe to II tulhll'e 
dt-!tedlull :-;y~rt'1II 01' l11RUUlllly Itt the requel:>t or the 
(''OlItl'ullillj! n,::-t'll(·Y. 

2.7. 13.2.4 The information pulses shl\l! be 
automaticnlIy selected by lin .. nalog-to-digital 
com'edel" connecttld to a .. pressure-altitude data 
source in the aircrnft referenced to· the standard 
pressure setting of 29.92 inches of mereury. 

2.7.13.2.5 Pressure altitude shall be reported 
i'n HKI-root inorements by selection of pulses as 
shown ill Figure 1. 

Non:.-Solue Jl'ull~poudeJ'''; in nervi('e tl'tlllHmlt the 
~lte<:h'l POtiItlUII Ideutlftt.'atlon (SPI) p\l.Jae In addl· 
tlull to the 1> .. puttle. 

2.7.13.2.6 The digit-h.:er code ee1ected 8h.ll1 
·.ilorrespond to within ±1l!5 feet;on 8,.95pe1'Cent 

. ')lrobnbility basis, wit·h t.be .Pr:esB!lnl altitude in­
f6rmntioll .( referell(-ed to the ·st .. ndard )lressure 
eettilll! of l!9.9-2 inches ofmercury)uae4O!l: boo.rd 
~e' aircraft to adiulre to the ·asSigned· ftight 

. profile. 
Nan:.-GuldH • ...e JIUlter~.l rellttill/( to p ....... re 

.. llllUde 1';""'II1I ... lon .. contlllued In 8.S.~ ouid 8.8.N. 

.2.7.14 Tran,,,,llIlon nme Ots,MClai Pcialtlon 
Identification ISPJ) Puis.. When manually se­
lected. the SPI pulse shall be. transmitted for It 

period of between 15 and an seconds andmust 
be (~,pllble' of being l'IlinitiMed at any time. 

2.7.15 Transponder lIecelver llandwidth. The 
. skirt blind width should be such that the 86l18i­
tidtyof the tl1lnsponder is nt lenst SO dB down 
at frequ~ncies outside the bund 10ll0±2li MHz. .' 

I oIO.SI A 
B/3/rl 

2.7.16 Tran,IP'.ond., ~.r..t Gnd ManHor. 

2.7.16.1' s6If-t.est and monitor devices that 
radiaill teat interroption aignaIs, or prevent 
transponder .reply to proper iJiterrogation during 
the test period, abalJ. be limited to intermittent 
use which is no IOngBr than required to determine 
the transponder ste.tus. 

2.7.16.2 The test interrogation rate shall not 
exceed 450 per second and the test inten-ogutio)I 
sigrral level at the antenna IllId of the f.ransrnis· 
sian line 1Ih&1l oot exceed a level of -40 dBm. 

2.7.17.1 The tl1lnsponder nntennll system. 
when instal1ed on an aircraft, sh.dl hll\'e n rndill· 
don pattern which is essentially.omni-diredionuI 
in the horizontal plnne. 

2.7.17.2 Recommendation. The \'erticlIl beam­
width (hlllf power points) should be 'IIt lellst ;10 
degrees Roove 8lj.d below the horizontal plnne. 

NOTE.-Guldauce ·materlal relating to airborne 
tranl!j)Onder antelllWl .. contained 10 8.8.2. 

2.8 TechnIcal ·a.cRaCtetlIllCl .f the Interrogator. 
Rocelver. 

2.8. I Interrogation Repetition Frequency. The 
maximum interrogation repetition frequency 
shall be 4:;0 interrogations per second. 

Non.-Th1a: 'v~lue is the 8UIll total of the Iuter~ 
rogation .rate ot all ruodes tll use. 

2.8.1.IlIecOIIImonclcrtlon. To minunize nll­
necessary tmnsponder triggering aud the result­
ing . high;~o/ of lnut'!8l int~erence; 1\11 
• l""";';';;>;<;"·.8hl)iIld 'use the lov .. asf practicublc m_,¥.,~v .. . 
~ ~ltion'fi.iiqlli!ilcythat is' con­
sistent With the display characteristics, interro­
gator '~$IDa bandwidth, and antenna rotation 
speed employed. 

,~ 

2.8.2. PoWtrcOulpul.. . ...... _ ...... " 

.. 2 ••• 2.1 The"~iecti~e 1'I\~penk power of 
. '~~pulaeB'(Pi and PI) ihall not ex­

ooed 52.5 dB abol'e onc W'ltt, and P, shall be 
wit.hin 1 dB of P a. 

NOTE.-Tbe etrectlve mdlRted peak powe.· b.du,l., 
the aol8ulla .... 0 awl the trall.lIIlesloll ·\lne ......... 
The effective radluted peak power of Interrogation 
abould be the mlnllnulIl required to provIde the 
B7stelll ('Overage. The HYKt~.U coverage stated In ji;l{J)':~?\i? 
1..8.2 C.'1\1I be met by an Interrogator havIng R JlomI- !~~¥;;i~!.~' 
ual 1000 ,,'atts power (peak puu.e), .. tramnultaSloll '1"4.'1> 
Dne 1 ... of S dB, lIud all autenna. cain of 21 dB. 
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2.8.2.2 1 nt(l"I'o:,rat ol'j-: \\' il Ii l':I1I;!'t' ('O\'('I'Ug-{' 1'('­

'1"il"(""""" of I~:" thn'l :!I!II ",;I,'~ will hp em· 
I'I()y,~1 lit m"n~' 1"'·'lt;O"". 'I'll('. elfl'<'th'" mdillted 
pPHk IJO\\"(,'1' of illtt"'l'o"ratiull nt tlWRtl sites 6hn11 
be red\Jl"cd to th,' minimullI required lel'el which 
i8 Ilrn<"li,·,\1 to nehieve. 

2.8.3 Receiver Sensitivity. 
2.8.3.1 TIll' IIIllxillllllll ,,,,"oi \"'1' sensitivity 

8hnll .be 1101 Ie"" thn" ~5 dB below one milliwlltt, 
to pi'mll1l"(" n tungl'lltin} ~ig'Il.i1 output, for n. 
:?tllI·mile fneility. 

':\'uTt:,-Jo'HI' this 1'¥f"Pl~·tll' :-;t'lIslll\'i~' l't"Qull'elllt'llt, 
fI IJlllllillll1 :~ clB lr;tIIslIIl~..;IHtl lilli' 1ns:-: lind nil 1111-

h>lll1;1 ;!'aill .,!f .:.!.1 ,~dJ:. I\I'P_.'11~~UlIll'd" JII .. fh{~ t'\'I'lIt 

,11,·~1' n";";llIIWIl "IIIlc1itillll~ Ih. 11111 HIIT'I.\", III~ '"t'("t"j\"t-'r 

:'-I'II:,-ili\'il,\" III' 1111' ill..;llll!t·.1 ~rS'j>tl: shntthl III' ,'(1111-

Plll':tldt' III 111;11 of till' II!'OSUIIWU ~,\'slt'll1" 

2,8.3.2 I nlc'(To;,ral Ol'!') wif Ii l'all~{' I"OnH'u:,!<' re­
qllirclIll'lIt:-i of I(':-::-i thall :lflO mil{'~ will liP elll­

ployt·t/ ,II IIlillly It)l"" 1 iOlls. TilI'IIlHXinltlllll'l"'ejn'l' 

:-:t·II: .. dti,·iIY at Ih,·:.:(· ~ih's may be reduced to the 
Illi IIi 1I11111l n'qu il'ed 1t.~rc..'1. 

2.8.4 Sensitivity Time Control (STCI. The reo 
l'eil"e"-.tiCll"itil"ity shall he 1"('(lured at. short ranges 
to milli.llli;ze reply path refll'!·tiolls .1lId pnlse 
~tl'etdl.in:.r. ..\t In.at> micl"05ef.'Ollds nfter the 
JE'at.liJl;! (\d~(\ (If puIs£': P;'I (l nnufif.'nl mile plus 
t",ulSl""l1ler ,It·lay). the /!aill "han be reduced to 
all ad.i""""I. nhw "erwee" 10 nnd fiO dB below 
lllilXilJilllll ~t'1I:.:1t Inty. Th .. n'C·O\'t'·l'Y rate .sha11 
IJC u<ijllslE.:'d to :--lIi! 1(x',d {'olldidomi. 

2.8.4.1 Recommendation. Fol1o\\'ill:,t the ini­
lial "·,It,,·tio,, of SI· .. ,itidty lit 1;'.:1(; us IIftcr the 

·J"l"li.llj! !'!I!!l' ()f pulse 1'. (I 1IIIIItiml mile »Ius 
'fi'tlL~illlllll,'" d"lay)~ :1 reeol·ct·y ,~itc of 6 dB for 
e:wh doul>liuj! of 11IIlge is' slItisfnctoryfor most 
II pplieut ions. 

2.8.5 Roc.lver BandwIdth and Vide" Respons •. 
The hallelwi<lth of the ",·e;"".- shun Ill' ('entered 
Oil 1\IHO ~n[z IIlId. shnH he,nd<:<llInte to,fe,[>I.-od,ljce 
tl", tt"IlSl'onder pulso trttin d,'S(>ribed in pnT1I' 
111'1t.,1. !W nnd to R~rolllmodnte the trnnsponder 
tl"nIlSlllittel' f1"<"<111('lw), to1cl'ItIH'(! und illtel"rogafol' 
"'I'ein',' lew,,1 o,dll"'or drift. The bandwidth 
"hall tlot II<' 1lI0t~, thllll :U :MHz lit ~u dB below 
JIlII:dlltttlll sellsiti";ty. The "ideo response shnl1 
be "lIpllule of "'produ.-in/! tIll' pulse tmins de· 
~'ribed in PllrIt!!l'llph :.!,6 withollt uppre<>illhle 
pulse .• tl·"t,·hill!! or distottioll OI'er II dYlUullie 
l1Iuge from ,",,""h'er thresJlOltl to It ler.1 lM dB 

..hove threshold. lit lilly rllll!!!' with ~'I'(' I'm";' 
sions opemtil·e. 

2 .•. 5.1 Image Response. The itnnl,'ll l"ffll)()ll"e 
shall be at least 60 dB below mllximulIl sellsi. 
tivity. 

2 ••• 6 Azimuth Accuracy. The electri('t\) BliJnl­
ment of' the main lobe of the directional nntelllln 
rndi .. tioll p .. tt.rn, with respect· to the nsso{'iuted 
displllY shllll be 51\(·h I!S to pel'mit reeeh'ed reo 
plie!! to be di"plllyed withill 1 degree of truc 
orienilttioll. 

2.9 Interrogator Radiated Field Pa"ern. Rec­
ommendation-The hf."tllwitTlh of the dire,·ti"",,1 
interrogltfOI' <tnt<'llnH. HllIl1Il(l ho{'b<~ '~,;in~~;, ·t·h:~11 
i:o: operationally l'eqnil'l·d. The :-;idc- Hnd h;\I'!~, 
loue radiation of t1!p dil·t·(,tionnJ Hnh'II11H slloilJd 
he lit lenst I!~ dB uelow the pCllk of the IIIl1in.lul", 
mdintion. 

2.10 Inte"ogotor Monitor. 

2.10.1 TIl<' l'l\uge nnd azimuth IH'('lll'nt'\' of 
the ground int ... rogutor shall be monitored ·can. 
t.innously. 

NOT,.:.-llItp.rl'O~Rto~ fhut are aKSodated with Hud 
ope:rated In (:OnjuUt1'lnn 1rlth prlm~t")" 't"H.dttr Inn:r 
use the- primary radnl' lltl the mouitorlll~ de\"h.'t': 
nlteruHU\"e)y Illi ele<>tl'UlIl(" range Rud Ilzhuuth H(,­
CUI'Re)" IItnUJtol' would hE" l'equh-ed. 

2.10.2 Recommendation. In Ildditioll to mn!!" 
nnel llZimuth monitori,,/(. pro\'i5ion should IhO 

mnde t.o mOllitor cOIlt.inuously the other nitil·.11 
llltmmeters of the ground illterrol(ntor for !lily 

rlelrJ:ndntion of "erforn",noe ex('eeding the nllow· 
nhl" systeln tolOTllllCes nnd to l'roduc nn indica­
tion of Bny SUdl QI·currence. 

. ". "Ncnz.--GUldnilt'e 011 rboNe fIIy"tem parnmeters for 
. ,,:liltil' (~lIthmtJuH or lMorlttdlt" mollttorll1~ provbdou8 

11ft) of 'PItrth'll1ar -It1l[l<.1'taD\:e .IJ. to be found In 
·,Pa ....... pb 8.!!JI. 

2.11 Spurious Emlllions and Spurious R.sponses. 

2.11.1 Spurious Radiation .. Spuriolts",orndin. 
!ion shall not exceed 76 dB l>elow 1 Wtltt for the 
interrogator .• 

2.11.1.1 Recommendation. C'" mdintion 
shonld not. exceed 70 dB below 1 WlItt for the 
tmnsponder. 

2.11.2 Spurious Respon.... The response of 
both airl>ome and ground equipment. to sij..'1l1lls 
not. wit-hill thtl re<:eiver bandpass shall be nt lenst 
6() dB below IIlnximtun se,isiti dty. 
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3. GUID~NCEN\-,!TERI"L R~LAllDTO THE AIR 
T.AFFIC CONTROL RADAR IIIACON SYSTEM 
CHARACTERISTICS 

3.1 Fcldon Affecting. Optimum UII"aation ·of 
lb. System. A . number of specific. l'recnutiol\S 

I mlly he tllken ill m'tlel" to obt-llin JIll1xiruum 
utilizution of the ATCRHS system, such 1\5: 

3.1.1 ~'()o1'dinllti()n of tlw nnmber I\Ild type 
of illterroglltors inl!tlllled in .IIIY pllrticull1r l11'el\, 
1I11l\ coopcrllth'c uso of illterrogators, where pos· 
sible, for sel'ernl te1\lted functions. ' 

3.1.2 rse for eaeh interrogator of the lowest. 
intel'l"o:,rntion rate whieh is required to perform 
its fllndioll. 

3.1.3 roo for eMh inteIT0I!"tOI' of t.he lowest 
power ol1tPIII which is required for it to provide 
sut isfl\ctory performllnce. 

3.1.4 Fso of I'II1'ticIII"r interrogators only 
dllriIll! the periods necessary foi' t.hem t6 perform 
their function. 

3.1.5 I.iinitlltioll of IInlemll' bel\mwidlh to 
the llliniml1m required and use of low-side-lobe 
antennas. 

3.1.6 ('oordinlllion of t.he interrogl1t.ion repe­
tition frequency used to minimize interference. 

3.2 Application Considerations of the ATCIIS 
5y.'.m~. 

3.2.1 Siting. Cure should be t"ken in siting 
. 'the ground interrogntor to ensure that the num-

~ ~ her of ground installations is .kept. to 11 minimum 
consistent with the opemt.ionl11 requirement for 
'ATCRBS informl\!ion. It should be emphasized 
that the effects obtained by re1Iection of t.he mp.in 
lobe are more serious than th066 associated ·with 
prim"ry rndar. It is therefore 1\ecessary to en-

.... ,..,... sure that 1\0 large vertiCilI reflecting surfaceS are 
~itllh; '1\ re8son"ble distance of the ATCRBS 
iJltel·l'OfII\tor. alltenm,. TIl is distllnoo ~'iI1 depend 
0\\ the I\l'I'll of the refle<·ting surft\ee and its 'ele­
""tion with respect to the intcrrol!tltor. bnt. I'" " 
guide. it is desinlbJe to site the interrogator lit 
lellst half " mile "wny from large metlil struc­
tures. Although it. may be <\esil'l\hle to lLSSOCi"te 
tIle interl'ogntor "utel\1\" I'hysicnlJy with a pri­
mnry rud"I' l1utelll\", sitiuj! nnd maiutenance 
cOl\siderotions mlly mlike it necessary to )lIwe II 

sepllrnte site for t.he illterrob'1\tor. When this is 
necessnry, tIle rotation of the two antennus should 

~Olo,S'A 
. ·~~fl'\ 

he synchrtmille<i with a maximum error llPt"to 
exceed one degree. 

3.2.2 Interrogator Ani.nna. 

3.2.2.1 It is' IltlCaII!al'y that the sid9 :~ 1~1' •• 1 
of the antenna relative to the ,1lllIiil. lObe be liS 

low as p'mcticable. A Jeve1lower thRn -l!4 dll 
is deeirnble. It is importlll1t thatthe intt'rrol-'1'­
tiOl1 ~width be kept. as ~iW'l"' 1\8 llossible, 
normally of the ordor of 8 d~;bU:t it .. shonld 
be 110ted that there is a mirum,unI number of 
repliesneoossary for processiJlg aJid displlly, 
This mi.l1iJ.ll,)lf:!1 wilJdepend Oll the partieu 1111' 
processing Imd. displiiY fllcilities pro\'ided, 1m! 
would. typirlllJy. faU in the runge of 4 to g reo 
plies per benmwidth OIl each interrogation nlode. 

3.2.2.2 Side lobe suppression requires two 
radiation patterl," : A directional pattern to 

. radiate. t.he interrogation pulses, and an omni­
. direction,,1 I"lttern to n,diate the colltrol pulse. 
It· should be noted that "omni-directionnl", I," 

used here, !'SSumes .thnt adequate power is rodi­
I1ted in all directions, not necessarily that eq\llll 
power is rndiat~. ill all directioiJ& It is n(!('(\S­
aary f·hnt the control pattern be in' the 
reltltionship to the interrogation pattern O,'er 
operntional I\llp:lee of elevation. This mny 
mand that. the nnteullRS be designed in a rommoll 
assembly 80 thl\t the 8l\JIle effective height abo\"e 
the ground can be mnintained for·hoth. 

3.2.2.3 Some ant~a sites JIlJIy IlltllCrience 
~vere reflectioll$ hom buildings lind re-siting 
may .not be' practicable. If the reflections are 
not Iulequately supprMsedby side lobe IUppres­
sion, aatisfactory perionnaneej&.poesible·by use 
of ·modified thtee-pUltlll side lobe auppression 
techniques. One ·techniqiie:~ 11IJe of the 
omlli-directionAI antenna' during trailsmission of 
the p, interrogation pulse. The P, interrogation 
is M,to both the direCtional and omni-direc­
tioual antennas i~ ~ pOWer ratio depending on 
the . particular -~on~em and assists 
tn\llsponder sul>pression in the side lobe 11",,18. 

3.2.3 Senlltivlty TIme Control (STC!. This 
feature is extremely effective in minimiZing the 
undesirable processing and· display of side lobe 
replies from older ~ders that do not have 
side lobe suppression (SLS) capability. Even 
with SLS fully implemented, the use of -
will be required to minimize the effects 

---- -~----.--.--.-.--.--~--.-----~-----.--.-.--- - .. -....... - .. 
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Ilerh-d ~i!!llllls lind ]llllse sh,-!<·Ilillg. The scttill!!, 
of ~T(, is (,l'iti",,1 ~inre too murll Ilttelllliltion 
will "",,<t' tlll'!!et lo.s lind too littlellllows reflec­
tion anri .ide lohe hl'e" kt 1)l'ongh. Onre nn opti­
lllum sott i Ill!' i, cMcrmined. it should be mllin­
tuined with dose. f<llenllll'e, A tolenmce of· 
± i.:, <ill is ,..,,'omlll,Cluled. 

3.2.4 'R"iection of Unwa~ted Response •• 

3.2.4.1 Tn 'Ill IIrell where Il ),Ir/fe nnml)('r· of 
/!,1'Ollll<Y interl'o/!Iltol" lire n~('e.sllry. IheI'e will be 
Il I'OlIsicl,-rahl" numhel' of tmn.poncler responses, 
whi,·h ha I'e heeu tri/!/!erecl hy other intel'rogl\lors, 
l'('c'C'in'tl at nny mw' IIrolllld equirftrutmt. The 
r{>:-;pCH1"::'('~ \\"ill I~' I't' ('f;'-iYec1'l1t' :l'r<-nt'r.ell('e·JI'NJlI~n­
('il':' ",hil·h will. in al1 pl'ol!:lhility. Ill' tlill'I'I'('nt 
fl'Olll rllilf of til(' int(>l'I'Op-;ltol' t't't;f'i\'ill~ !lit' ill­
formarioll and wi11 ('onsritn1l' n. nUi:5111H't' (':\11<.·(} 
"fl'lIi," (uu;yuchl'ouized I..,plies) on the ruclur 
di"phl~', 

3.2.4.2 lh·fl'uitinl-r tel'hniques which use de­
lay lilws. Ht01'll~(I tubes. or dig'itll.l stOl'nl!{' to de­
fruit 011 a pulse-to,plilse ]'a"is Rhnulcl he employed 
to r{'11l'o\"() thn5e nOll-sYI1(,ln'ollous I'cpliC>s. The 
defrllit'il1:r fHlH'tion may ulso he· nIl illtegl'ltl part, 
of til<' (li~itul det""!ic'" I)[·()('CSS· 

3.2.5 Monitoring of ATCRBS Interrogator, 

3.2.5.1 The l)('rform,ulC'e mOllitorill/( of the 
I!roUl),1 i nt"rI'n/.,'Iltor rnl1,-<1 fOl' ill 2.1 II is 1'I'<]U ired 
to )ll'oride t'(>sponsihle ]lPI~}lIIlCl with. nil indiC'n· 
tiull I hM t)1(' ('qnipnll'l1t is flllwtioning:- Jomti:..;fnc'· 
tori)r within th£' ~'Ys(e1H limits tlurl to gh'e tlll 

hmu"l',lil1h' iIHli(·utio"n of allY sig-nifieant fault {{e­
wlnpill;!: ill 1 he '''lnil'tlI.nf. A(I<~itionlllly, it is 
<l,,,,iI'abl(! that cOlltill}I()uS lItollit<'rillg pl'Ol'isiolls 
with 1'''''1><'<'1 t'l ni.l~usL))le system pnrumetet'S 
li~te<1 lU're:l fter 'ill :tl!.5J;1 J!.lId 11.2.5_1.2 he l'ro­
"i,ied ulld thut till 41lurm' indicntioll be givell in 
the CI·.!lIt of u fnihll.., of the lOOnitor itself. 

3.2.5.1.1 PuIs. Intervals. .¥ellus should ~ 
l'roddt-n..to lllCl\SUre .pul~.sp!l£'ngs .for nil modes 
whi,·li lire'to Iii! employed .. ':' '.' 

3.2.5.1.2 Interrogator Relallve· Radla,.d Pulse 
Levels. "-hell side lohe suppression is l'ro\·irled. 
1l1onit(JI'ill;! of this pnrnmeter is most imp0I1tlut. 
aud sholll,t he l,ss,x'illtecl with the tolemnees in­
di,-uted ill 2.0. 

3.2.5.2 Monitorilll! of t.he followill~ A TeRUS 
system parameters is I\lso desirnble; howe"er, 
checking on n periodic bllsis should suffice, 

' ... 

3;2.5.2.1 InlelTogator Radio 1F,.q\llllldo., As­
suming' thnt 1\ high st~hi1ity,cryljtRl oonhvllt-d 
08<'i\lI\OOr is llsed lIS the frequency \lOntr9t~l~ent 
of the A TCRBS,it ,,-ill be neooaIia.lj' oliij 4Hl n 
periodic basis to de.termine that the tolemnces 

. 8pet'i{ied.in il-l.ure 1IAt~ "'~". ./~ 

.3~~_~ .11Ife~t~'.P~':~.~ 
3.2:5.2:3 R.celver SensiilvllY:" 
3.2.5.2.4 Radiated "ower. 

3.2.5.2.5 Spurious Radlallon. 

3.2.5.3 The pre<·;se locntion of the monitor 
Ymrnin~ indi('ntioll is tl lIuittf:r for·detei.·niinntiol1 
hy the .\chuiu;sti·ation rOli,'er;led iil'fiie·ii~iit ,','f-:: .. 
1oca1 ('ir('llHl::lt.Il11<.'eS~ hut should ttlke into U('('Ollllt 

the need to pl'e"t~nt the presentation of f;'-)'roneotl~ 
information to the controllei, without his know]-
6dge. 

3,3 Airborne Equipment. 

3,3.1 Transponder Peak Power Output and 
Sensitivity, System requirements '·,UI h6 met h\' 
n transponder haviug n nominal outpilt powc'l' 
of 500 watts (peak pullle) nndn nominal mini­
mum triggering le,·e1 (M.TL) of -U dHm, 
when used in ,m nirordt ha,ing Rtlominllll1 dB 
t.rnnsmission line ntt.elluRtion and miSllUlftoh loss 
und an tlnfelUlUpet'fonnance equivulent. to tlult 
of Il simple qual'ter-w&I'e nntennn. Otl1<'1' ,-om­
hinlltiolls of tmnslKmder peak pulse power' out­
put nncl1liTL. transmissioll line loss nlld nlltl'lI'l:I 
performance, whirll l'<!Sult in roml'arllble illstall .. t 
system elfe<-tive mdinted ~k pulse power IIlId 
M'l'L mlly he .co~idered. .equaUy acceptable. 

. . \:.:~~:.~:;-,/-=.f.t,'~~:. . . 
3,3.2 . Antenna, .. . '-. 

3.3.;.1 A toohniqoo~ieii"'~~!trans­
ponders COlUlected ta .. 8ep&l'I!t.e·,~ must I.Je 
considered with extreme cauti6!i.<·Su<ih im nr-' 
l'Imgement, uillesS (lQrefully controlled;, :,could 
result iu.unsatisfn(-tory .petfo~~,becuuse. of, .. , .. 
thedllll.cUlty·'of.matcbing ~nder 1'81'1" 
met.ers. .. This·techllique ~ ~tehing ·of the 
rele\'nnt c.hl\rlleteristics· speCified 'ill ·2,7 und ill 
purticuial'. mntching of the reply delny (:1.7.11) 
to within U.:! mirrolleCond, 

3.3.~.2 Any awitdung device that alternately 
changes the .t,rans))()nder UQm one antenua to 
another at. t\ prmetrate shOuld be .. n.voided.· A 
preferred method, if dual. &Ilten1\88 are used, is 
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through reech'ed signAl IImplit.ude comparison 
whel'eby the trallsponder reply 'is l'OIlted to . the 
antenna which receives the stronger inrerroga­

. tion signlll. 

3.3.3 Tran.ponder Self.Test .and ~onitor. If 
self-test .Uld/or monitor de"ices are installed lind 

,used hi Ilirernft to indicate normal or, faulty 
operlltion. care should he exercised to minimize 

:.,.,,; 'liil~:: sySt~ih"-- (l~'r()i!at ion (pn i'th'ul H rly fruit: gen­
el'ation) that may 1'0,1111. The duration of use 
of the t~,t mod~ "hol1l,j be all "[,,olute minimum 
",,,) Iimitl'd to that rC'Iuired by the pilot to de­
tHmine the tmll.ponder status. In order to 
millimiz{l f-iu}Jprc::isioll of repIie~ to ground iu­
te~rogntjolls~ the test sigllu] interrogation rllte 
lind le,'el should be the lowest pl"lleticable for 
test. 

3.3.4 Pressure-Altitude Transmission. 

'';, lOlO.51A 
1,3/'1 

" ; -':"'" __ • ~_l :'t'. ':....... " 

. groundprocieeaul,f eqmPments for enDancing the 
detection pi'O»abillty ..na azimuth l.cQuracy. . ., . . 

3.3.4.4 The capability riequitild,by the Ste.nd­
IIrd at 2.'t.13.2.2shOuld·b& proVided in new in-
stallations.. . . 

3.3.5 Automatic ConveNion .f ...... ur. AlII· 
Iud. Dolo ·.0 Indicated AIIfhId.. Automatically 
t.ransmitted,'pressure'llltitllde' data obt'lined via 
ATCRBS may be displayed to air tl'llffic con, 
trollers directly after being decoded when suc1i 
dutn indicates that the aircraft from whir-hit is' 
racei ved is. at or above the tmnsition le,'el. When· 
the aircraft is below the tmnsition level, suell 
datil could be ·misleading. since it is bnsed UpOll 
the standard atmospheric pre8S).lre reference' 
dlltum of 29,02 inches of· mereury, while the' 
pilot's altimeter is adjusted to a ·different. refer­
ence. In this case, theref9re, the data. must be 
converted by appU~911 of ,~~p:ropriare cor­
rection faCtor b8.OOil' upon.;.thiI same refetence 
datum as that to which' the i>ilot's a1timerer is set. 

3.3.4.1 In order to nehieve mnximum opera­
tion,,! be,;efit from automatic pressure-altitude 
tr'U1smissiOli. the n!titude information used by 
the pilot and fhllt automatically prodded to the 3.3.6 .Tra ...... I •• lon of the "X" Pul... In 
controller must. closely correspond (2.7.13.2.5). 2.6.2, the position of the "X" pulse is specified 
'rhe highest degree of correspondence wiJI be as a technicabstandard to provide for possible 
nchie"ed by JUl\"ing lIirborne systems which use future expansion of the system. It is . recognized 
the same stM.ic pressure source, same aneroid that though a majority of airborne transponders 
unit, SlUne stntie. pressure error correction device 'of later'1feeign contain:an "X" ~'poEIiiio~, 
and sam'li scnle correCtion device for bot.h the there are no means at·p~.embodied to .perDUt 
.. not .illd the' 'lUtomatically' transuiitted pl'El6llUle- the o~ -. off:'b~;~'~To~~~ ,110; 
". '.' od'ti~ ~. ~.~ '~ a!!~~~,d~datn. .' . ·~~(,-;;>e.£l~~filipme:~d17llkJ.,!Vr;;:" "The 

3.3.4.2 . For aircraft insWllltiolls which ,!11'& ., '''--,<--·IIIOiIi~ '~;:'!t"'~t~f~jjd 
not: yet .equipped, with, 1&lt.itude··-digitizer UiIitI;"'''''''on the'future-funcilonof tbli""X" puJse: "'" -­
the use of Mode G·, replymmillg' pulsee only 
(2.7.13.2.3) is encoun~ us an interim arrange-

,-,''''meilt.' , .. , - _ 
, .. -

'.·3,3,4,3. The Wording of the Standard reoog.:. 
Iliz!'s that fneilities are prodded OIl mlmy tmns­
ponders in ser"ice which only ennble the 
infol'llllltion lind fmmilll! pulses to be remO\'ed 
together. But. its main objective is to ensure that 
illR<'<:'lIrnte informlltioll pulses are removed while 
retaining the capubility of )losition determination.' 
The fmming puIsos alone lire useful in certuin 

$:3.7 Transponder ,""w Senlltlvlty SettIng. 
)Ian,. ~Qg,~ aft.PPed with a 
10w.sensitIv4.r ,.~il)g (miJ!!ui li '!Ul ,\*ow nor­
mal' ileriJitiYHy) .~ 'is 'm.nllaJlf1il!lect&ble by 
the pilot upon request of t.hecontrolJing agency. 
This feature has been found useful as au int,,~im 
technique for reducing transponder side lobe 

'response. Hmver,SLB 'lallfiingmplemented 
lit intlllTOfl&tor Sites and the IowaeQBitivity, fea­
t·ure will not be needed in new tranSpondors. 
~ . 
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