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The information contained i n  t h i s  c i r cu l a r  concerns a proposed method of 
identifying LF'/Ma Elon-Directional Radio Beacons and LF/& Radio Broadcasting 
Stations by u t i l i s i n g  frequency modulation ( F ~ )  techniques f o r  conveying t h e  
iden t i ty  i n  such a manner t h a t  cer ta in  d i f f i c u l t i e s  experienced with exis t ing 
A 1  and A ~ A ~  methods of iden t i f ica t ion  are eliminated. 

The material  was submitted t o  the  Fourth Session of the  C o ~ i c a t i o n s  
Division of ICAO bg t h e  Government of France. The Division recommended t b a t  
the  material  should be disseminated t o  S t a t e s  f o r  t h e i r  information and f o r  
the  purpose of encouraging an operational evaluation of t he  proposed method 04 
ident i f icat ion.  
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CHAPTER I 

DENT IFICAT I O N  OF NON-DIRECT IONAL BEACONS 

1.1 Problem of Radio Beacon Ident i f icat ion 

HistoricaJ 

ICAO Doc 2553 - COT 26 (Section IV - paragraph 5.2) recommended tha t  
all non-directional beacons use AJA2 emission i n  order tha t  the ca r r i e r  
should never be interrupted during transmission of ident i f ica t ion  since 
ints i izpt ion of the ca r r i e r  causes the  automatic direct ion f inder  t o  d r i f t  
du r ing th  periods of interruption, par t icular ly i n  cases of interference. % (with an 1 system, the  ADF tends t o  align i t s e l f  with the  azimuth of the  
interfering s t a t ion  during the  keying p r i o d s o )  

I n  accordance with these provisions, during 1948 a cer tain number of 
beacons equipped with modulators (mainly American transmitters) were s e t  up 
dn A d A 2  i n  the  European and African Region by the  French authorities. It 
was not long before complaints were received from a i r l ines  (TAI) , par t icu lar ly  
those operating over the  Sahara areao In  e f fec t ,  the A ~ / A 2  system advocated 
"by ICAO has cer ta in  disadvantages. These are as follows: 

a) Considerable bandwidth required (2  t o  3 kc/s). The Ao/A2 
system transmit ters  which are  provided i n  t h i s  instance u t i l i z e  grid 
modulation only, which does not modulate the  car r ie r  suficiently. 
Sat isfactory Ao/A2 operation requfres a depth of modulation corre- 
sponding t o  a t  l e a s t  80%, 
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b) It is d i f f i cu l t  t o  read the identification signal awing 
to the insufficient depth of modulation a t  long distances a d  when 
there is  fiterference, This is  very inconvenient when long 
beacons arre used for  short distance navigation with an ADF, as  
well as  for  Eong d%stanm navigation with m n a l  DP. 

e) 'fhe addition of a madulator capable of providing sufficient 
depth practically doubles the eost of the e q u i p n t  and the power 
requirements of a beacon of given rangso This i s  out of the question 
for  radio beacons which are t o  be operated in desert areaso 

For l o w  pomp beaeons and marker beaeons the complexity and inereass 
i n  operating costs of && system eqnipent  i s  also a factor for  considers- 
tione 

Following these comments whibh were presented bg France to the ICAO 
preparatory Meeting on the 1?TP Geneva Plan which eagle fnto force on 
15 March 1950, it was aocepted that medium and long range beacons in the 
EUMED Region would continue t o  operate on Ale Momowr dnnex 10 o m  provides 
a S t a n d 4  regarding &/A2 type emission fo r  Ir>catarso 

!herefore it appears that, as no filly satisfactory solution b e  yet 
been adopted, the problem of radio beacon identifieation s t i l l  exists. 

It i s  w.11 hvn that, for "en-routen navigation, Broadcasting Stations 
are often used as beacons %n eonJunetion with an BDFo However, t h i s  nrsthod, 
although very interesting, is not t o  be recolmneladgd in the present circmh 
stances, owiag to the difficulty involved i n  identffication of these stations. 

During the last war, the Germens used t o  interrupt thei r  broadcasts 
to transmit identification signalso 

h 194l the American authorities on thei r  side investigated a more 
discrete method of identificationo This research, interrupted by the war, 
was reamed i n  1946, and in l9@ the drmeriesrn wAWON~UTICAL RADIO INCn 
tested a method involving modification of the ADF quipmento (k Chapter v.) 
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'We Broadeasting carrier  wave was modulated at  a mrg low frequency 
(46 a/tj d at a very lav percentage ( 5 $ ) ,  Uhen received, the 40 ds. 
signal operated a 1OOO c/s.oscillatoro A s  a resul t  of complaints f m m  
l isteners it became necessary to reduce the percentage of 5% to 3ge with 
that, the device ceased t o  be of any value as tBe Identification could 
a d y  be received over short distances and the principle w a s  abaadortsde 

bt  appears today that a solution can be adopted, whieh solves both the 
problem of beaeon identification without interrupting the carrier  and that of 
ideatifieation of broadcasting stationso 'Phis i s  frequency shift modulation 
or  II .OdnL.tion. 

!&is system consists i n  shifting the frequency of the radiated carrier  
a w t  one lnmared cycles at the fdentification kefing rate. (&g Chapter 11.) 

SPbe advantages of this type of modulation are a s  followst 

a)  mduced frequency spectrum space required; 

b) no interruption of the carrier  during identification 
ke-Jring3 

e) possibility of t r e rnd t t i ng  a signal inaudible t o  
Broadcast l i s teners  but which can be used by navigators fo r  Men- 
t i f  ication purposes * 

If such a method of identifieation eould be applied t o  all h p e a n  
stations with an exelusive frequency, then it would be- possible to ensure 
ihU. coverage by powe-1 mn-dfreetional beacons suitable fo r  en-route 
navigationo The aerodrome beacons could then be reduced in power so as  to 
yield a range of 50 nms for f i na l  hominge This system i s  particularly 
valuable in view of the complete deadlock we are facing in the EWED Region 
with regard t o  the IFm part  of the radio frequency spectrum* 
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Nevertheless there i s  a serious obstacle t o  the inmediate application 
of this system on an international basis; most ADF receivers are eqapped 
wi%h a heterntone device fo r  meaption of Itl, consequently reception sf 
Fl ~lgaals i s  not possible. 

Bowever, certain airlines, and A i r  France in particahr, ham envisaged, 
fo r  other reasons, the addition of a BFO k, f h  ADP, whioh peml t s  5 
t i oa  to be reeeivedo 

Furthermore, the latest American Bendix ARt?6 and RCA AVB21 automatie 
direatfon finders are equipped w i t h  a BFO on the antenna d DD positionse 

'fherefore it appears tha t  a recommendation to IpodiPy ADF e q u i p n t  warxld 
not give r i s e  t o  serious objections* 

In any oak ,  o m  cannot marpare the minor na* of the proposed di- 
ficatiom ( d d i t i o n  of a S O  costing about 20,000 *arms) w i t h  that involved 
i n  the adoption of the equipment described by thta American m C ,  had it been 
adopted, 
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CHAPTER I1 

STUDY OF AN MF FREQUENCY SHIFT MASTER OSCIUATOR,  
FOR F1 RADIO BEACON IDENTIFICATION 

Standard crvstal.  o s c i l l a t o r  with freuuencv s h i r t  

I n  t h e  o s c i l l a t o r  schematic diagram i n  Fig. 1, it can be seen t h a t  t h e  
frequency of osc i l l a t i on  of c r y s t a l  Q is a function of t h e  value C of capaci- 
t i e s  C V 1  and CV2. 
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