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Generally the  opinion exists that 
R/T remains the weak l i n k  in ATC 
systems. This interface has of t en  l e d  
t o  deplorable incidents and, sadly 
enough, to tragic acc idents .  S i m i l a r  
occurrences should be avoided in the 
future. Can we to that effect opt imize  
R/X procedures and technfques or w i l l  
orher systems, such as a data link, 
ultimately substitute voice communica- 
t i o n s ?  Many related subjects have been 
discussed during the Forum "R/T - The 
Vita l  Link", organized by EGATS and 
held at the Motel i n  Heerlen on April 
24 .and 25.  The Forum provided a plat- 
form for discussion between p i l o t s ,  
controllers and industry with the 
o b j e c t i v e :  

* to become better informed about  O u r  s ~ c c e s s . .  . .we do s t a  
mutual problems; and Emocontro L! 

* to achieve safer and more 
efficient operations. 

This double issue of INPUT inc ludes  
f o r  the larger part a report of t h i s  
two-days event, that  i s  i t  comprises 
the full presentations given and some 
interesting parts of the discussion, 
a l though  some r e s t r i c t i o n  had t o  be 
imposed here. 

Once more EGATS wishes to express 
i t s  sincere appreciation to those who 
have supported t h i s  initiative, namely 
AKG, M4RO Bank, Cardion Electronics, 
Clement Clarke International, Eurocon- 
traP, Fokker, Hamilton Standard Stork, 
KLM, LTU, Maastricht Airport,  NLM City 
Hopper, PhTlips , Schreiner Airway S and 
Thornson CSP. In addition, EGATS would 
like t o  thank t h e  Limburgs Dagblad for 
their valuable cooperation in the 
production of this report. 

Before we go i n t o  t h e  meat of the 
Forum one other point: i s  t o  be rnentl- 
oned. For several seasons I w i l l  cease 
my activities as an editor. To a l l  
those who have a s s i s t e d  m e  i n  the past: 

30n't 
many thanks ! Continuity, however, has 
been ensured: Patrice Behier w i l l  take 

corsa 
I WRITE ff DOWN) 

aver ,  assisted by Norman Brown, Joe 
Florax, Geoff G i l l e t t  and Paul Hooper. 
The artist impressions still be Next Copy Deadline: 
provf  ded by Martin Germans. 
Many success ! 

August 24th. 



Entente Cordiale - by Philippe Domogala 

A French Air Force base near Paris 
in the sixties... That w i n t e r  morning I 
was assigned a triangle navigation 
training flight with "Moustache" on a 
Dassault 322. Moustache was a 48 years 
old half-bald instructor who contrary 
to his name did not wear any upper-lip 
hair. This surname came from the 
Alge r i an  War, where 11e was one of the 
most decorated T-6 pilots and,  in 
French Air Force slang, a very good 
p i l o t  is known as a "Moustachu", what- 
ever the hair s t y l e .  

A s  it was nearly freezing outside, 
Moustache sent me t o  do the pre-checks 
while he went for a cup of coffee. 
While I was still inspecting pins and 
kicking tyres, Moustache came back 
accompanied by a much older gentleman, 
dressed in a brand-new flying suite. 

"Eh, you, come here!" ... said 
Moustache, " th i s  i s  general XXXX, he 
has to go to England and will use our 
plane. You come along and you will do 
your navigation exercise on the return 
leg  ...". 

" Y e s  sir!!"' .. . What a change c o r  
pared to our local flights! My enthou- 
siasm was, however, diminished when I 
found out t h a t  t h e  general was acting 
pilot-in-command, Moustache CO-pilot, 
while I was t o  r i d e  on the jump seat. 
T h i s  particular general w a s  a pilot and 
he was using t h i s  liaison flight to 
keep valid both h i s  l icence and the 
extra money that goes with it. Every- 
thing went perfect until we reached she 
Channel. 

Moustache was well known in our 
squadron for his poor mastering of the 
Eng l i sh  language. He came from Beziers 
in the south of France and t h i s  town is 
known to produce the b e s t  rugby team; 
its accent is close to incompatible 
with the Anglo-Saxon terminology. For- 
tunately for h i m  most  i n s t r u c t o r  duties 
were done in French. As it turned out 
the general,  a l though  coming from anot- 
her town, shared s imi la r  difficulties 
and both of them thought the other one 
was fluent enough to do the R/T. 
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When France switched us to London, 
the re  was a long pause after  t h e  proper  
frequency was s e t  . . . Then the general 
used his autharity and said: "Well, 
Moustache, w i l l  y o u  c a l l  them? " 

A look of incredulity passed brief- 
ly on Moustache's eyes, but after a 
short pause he finally grabbed the 
microphone "Eh, Londone, zeeze eeze 
Foxe Maike zero f i ve  zeven zero . . ." .  

Suddenly a beaut i fu l ly  modulated 
English voice f i l l e d  the  cockpit. 
"FM057 0, good afternoon, squawk A55 and 
maintain FL140, cleared to Northold, 
standard routing, report over Lydd" . 

"Euh ..., Roger. , ." .  
"What d i d  he say"? asked the 

general. 
"Euh . . . it's OK, he has us under 

radar ...", replied Moustache. 
After a while the British voice 

started again: "PM0570, d i d  you squawk 
A55?" A short silence and then 
Moustache replied: "Euh . . . Loadone we 
are a Dassault three one too ...". 

"PM057 0, negative ! Squawk, squawk 
A55! " 

"55?"  
"FMO570, i s  your transponder out of 

service? " 
"Ah! Roger ... no problem ..." 

Then he turned triumphally towards t h e  
general: "Their secondary radar is o u t  
of service!" 

After further questions the London 
controller finally gave up and we 
continued our flight. About 30 mfnutes 
later w e  heard anether disrupting call: "... descend to 5000 feet, QNH 997, 
call now Northold on 119,s . Good day ! " 

"Northold 119,8, thank you!" said 
Moustache. 

A r e  you sure t h i s  w a s  for us", 
asked the general. 

Affirmative! We are going to 
Northold, aren't we?" 

Upon switching to Northold we 
immediately heard another beautiful 
British voice: " ... and Lurn r i g h t  
heading 050. You are under GCA control ,  
do n o t  answer my instructions, start: 
descent  w i t h  600 f e e t  per minute and 
reduce to 120 knots ..." 

"Ahl" said Moustache, "a GCA". 
" A h ! ' b a i d  the general, "that I can 

fallow, heading 050,  600 feet  per 
minute, speed 120 knots!" 

"OK now, you are intercepting the 
centre l ine ,  heading 080,  you are on 
g l ide  path". 

"The runway is there!" said 
Moustache, "to the left!" 

"Continue approach, increase your 
rate of descent, slightly above glide 
p a t h . .  ." 

"What does th i s  'Roastbeef' tell 
us? We are already pretty low", said 
the general. 

"Oh! You know the B r i t i s h !  ", sa id  
Moustache, "once I 've  seen an English 
controller of 16 years old!  Would you 
b e l i e v e .  . . " 

"No! Where?" 
"In Cyprus i n  1956". 
"Continue approach, still too high, 

increase rate af descent ..." 
"Still too high", complained the 

g e n e r a l ,  "he wants us below the 
e l e c t r i c  power lines, rna parole!", then 
turning to Moustache: "I didn't know 
you were a l s o  i n  Cyprus, which 
squadron?" 

"Euh, here is the threshold!", said 
Moustache. 

"Ok, full f laps!"  
Tchook! . . . Tchook! .. . said the 

tyres on the concrete. 
Continue approach ... you are now 

on the g l i d e  path". 
"On the glide path?", exploded the 

general, "but we have a lready  landed!" 
A t  the same moment a beautiful AVRO 

passed a couple of feet above us and 
landed less than 100 metres in front of 
us. "Merde!" exclaimed both the general 
and Moustache while punching the 
brakes. 

"Northold,  zeeze eeze Foxe Maike 
0570, we have just zeen a plane 
landinge on the runnaway ! " 

"Ah! FM057 0" , r e p l i e d  the cont ro l -  
ler, good afternoon, maintain 5000 feet 
and report overhead f o r  downwind runway 
08. Yes, an AVRO just landed, what 
about it? " 

The general then turned to 
Moustache: "'What d i d  he say?" 

Your Advertisement is Welcome; 
Current Rates are 

'/a page f 33,75 per issue 
Quarter page f 67,50 per issue 
Half page f 135,00 per issue 
Full page f 270,OO per issue 
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Opening Speech 

by Jan Gordts (President EGATS) 

Throughout the short h i s t o r y  of 
EGATS we have endeavoured to su i t  our 
professional activities t o  the in ter-  
na t iona l  and European nature o f  t h i s  
association. For those n o t  so familiar 
w3th our former in i t iat fves  I wish to 
remind our previous "Flow Control"  and 
"Fuel Economy" forums. T h i s  t i m e  we 
have chosen a l e a s  spectacular but may- 
be more v i t a l  subject and in your 
responses to our questionnaire we have 
detected a genuine interest in R/T 
related subjects. We are therefore glad 
to welcome you during these two  days in 
orde r  ro spend some time w i t h  the 
abs t rac t  as well as the  practical 
aspects of RJT f n  aviation. 

Whether we like it or not, t h e  
microphone and the headset (or loud- 
speaker for the less disciplined 
amongst us!) are the tools which enable 
steady communications between ground 
and aircraft, and though the  vofces may 
sound familiar, the faces sometimes are 
not !  It is therefore essential that 
ground and air p e o p l e  meet on occasions 
like t h i s  one, be it only to discover 
t h e  real faces corresponding t o  the 
anonymous voices on the VHF channels. 
That is, of course, if the industry 
cannot provide us w i t h  small video- 
screens alongside the loudspeakers yet. 

One of our motives, however, to 
choose R/T as a forum subject .is the 
fact tha t  we expect t h a t  the traditi- 
onal voice cemmunications in ATC may 

) sooner or later become integrated in 
I 

the magic world of new technology, so 
that our voices will become to ta l ly  
dehumanized and replaced by more effi- 
cient electronic data signals! In the 
meantime we l i v e  and work w i t h  t h e  good 
old system and we want to make the best  
use of it, which means that  we want to 
apply correct ICAO procedures, knowing 
that  we can also make use of reliable 
equipment. 

Whereas a discussion about proce- 
dures only could eas i ly  f i l l  two forum 
days, we thought that the subject 
should equally be considered from the 
technical s ide  and w e  f i n d  it very 



rewarding to see that  the specialized be able to contribute and though one 
i ndus t ry  have taken a keen interest i n  might consider this as a test, we sin- 
our initiative. cerely hope t o  provoke a real dialogue 

Indeed, ft will be our f i r s t  forum between pilots, technicians and 
in which operators and technicians will controllers. 

An Airline's Operational Experience in the 
Use of R/T - 

by Mr Gerard Plukkel 

(First Officer 8747, KLM) 

-. 
"R/T - the vital link"?, or should 

I say "R/T,  the l ink we would like to 
do w i t h o u t " ? ;  the link t o  which extinc- 
t i o n  could better come soon? I think 
the sooner we come c lose  to that goal, 
the better. The sooner R/T will only be 
a means a£ redundant communication, 
p e r h a p s  only in emergenq  situations , 
the safer aviation w i l l  become. 

Historical developments. 
S i n c e  ancient times man has 

f nvented and improved the  means to  make 
himself clear or communicate over long 
distances, far beyond phys ica l  reach of 
the person or persons a t  the receiving 
end. From the early smoke s i g n a l s  and 
the tomtorn, t o  the p r i m i t i v e  nineteenth 
century telegraph, v i a .  the loud-and- 
clear voice contacts between Houston 
and astronauts on the moon i n  the late 
s ixt ies  and early seventfes, tr, the 
high speed data-links between present 
day communication centers, man has 
tr ied and succeeded in reaching "the 
guy at the other end". 

Aviation obviously developed its 
own communication systems along gener- 
ally the same line, though it may be 
t o o  simple to compare the earlier sig- 
nal lamps w i t h  smoke s igna l s  and the 
present day HF-radio with the tomtam. 
But in aviation we had our times with 
steady and f lashing red, green and 
white l i g h t s  and with wireless opera- 
tors handling tapping keys. And . . . we 
are still stuck with HF, being it sing- 

le sideband nowadays, and with VHF, all 
far from hi-fi and with all the techni- 
cal and especially human factors and 
shortcomings involved. 

The weak link. 
Means 05 communications i n  general 

and for aviation i n  particular, have 
improved drastically. But up till now, 
there has always been an important weak 
link; the human being. And in aviation 
R/T requires an almost one hundred per 
cent involvement of human beings. They 
conzrol  t h e  techniques, they decide 
what; t o  say and how to say i t ,  using 
valuable t i m e  on the precious real 
estate of the  radiospectrum. A l l  In all 

.. 
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it i s  a very i n e f f i c i e n t ,  imperfect 
method of exchanging messages. 
Besides ,  all this i s  done by people, 
who are concen t r a t ing  on t h e  performan- 
ce of o the r  quite tasking business l i k e  
handling a jumbo j e t  or controlling a 
large number of aircraft in a small 
terminal area. 

Wards and phrases.  
For the sake of s i m p l i c i t y  care has 

been taken t h a t  words and phrases i n  
R/T  each have a d i s t i n c t  meaning, that 
t h e i r  sound i n  pronunciat ion i s  clear 
i n  s p i t e  of all sorts of i n t e r f e r e n c e  
on t h e  radiofrequencltes used and that: 
its phraseologies are as shor t  as pos- 
s i b l e  f o r  a c lear  understanding. T h a t  
seems t o  work, though still with all 
sorts of ups and downs. The changes i n  
the phraseology last year d i d  not  h e l p  
e i t h e r ,  i .e.  up till now, and although 
t h e  ideas behind i t  are sound, i t  has 
not, o r  a t  least not  y e t ,  con t r ibu ted  
t o  the conduct of  better RJT. 

Nowadays a mix of o ld  and new 
phraseology plus all sorts of private 
inventions are used* A most striking 
example is t h e  fol lowing exchange of 
messages of which I was a witness. 
0 'Hare Tower: 

"KLM 612 in to  position and hold 
runway 32R'" 

which w a s  read back by the p i l o t  as:  
"KLM 612 into p o s i t i o n  and w a i t  
runway 32R" 

whereupon the c o n t r o l l e r  replied: 
"Negative KLM, I said in ta  position 
and HOLD"! 

Training and mistreatment. 
Cockpit-crew members, as w e l l  as 

air traf f ic  controllers,  have been 
se lected and trained for their job very 
carefully. One of the  s e l e c t i o n  crite- 
ria cer ta in ly  is the possession of a 
s o l i d ,  r e l i ab le  work discipline. 
A pilot f l i e s  h i s  a i rcraf t  t o  the book; 
s tandard  operating procedures, s t anda rd  
calls, standard a l l  and everything from 
crew br ie f ings  t o  c h e c k l i s t  reading. 
C o n t r o l l e r s  have t h e i r  own, jus t  as 
s t r ic t  operating procedures, t h e i r  own 
work manuals, their own check sessions. 

Why then is it t h a t  R/T-procedures 
are s o  easl ly  mistreated? Obviously, 
ce r ta in  th ings  learned during a txai- 
ning period fade from memory. But that 
is not the most important factor. Pro- 
bably i t  i s  the fact that R/T is the 

only way to give some personal colour  
t o  a somtimes boringly standard opera- 
tion. Maybe it relieves tension under 
sometimes stressfull working cundit- 
ions. And maybe one j u s t  wants t o  b e  
popular with t h e  guy down below or up 
fn the a i r .  More certainty e x i s t s  with 
respect t o  another human factor, i.e. 
s e l e c t i v e  listening. Instead of hea r lng  
what has really been said,  one often 
tends to  hear what one thinks or 
expects t o  hear. 

In Engl i sh  speaking coun t r i e s  the  
own mother tongue tends to  make non- 
standard phraseology easier t o  creep 
i n t o  the system. T h i s  certainly holds  
t r u e  f o r  the United States, where nowa- 
days  s o  many non-standard c a l l s  clutter 
the frequencies, that  one sometimes 
wonders what happened t o  ICAO- o r  FM- 
standards . 

D1 f f i c u l r i e s  with  the Engl i sh  lan- 
guage. 

The same problem works the other 
way around. American and West-European 
pilots generally have a better command 
of the English language than f o r  
i n s t a n c e  cont ro l le r s  i n  South-America, 
Asia or even Southern Europe. 
So, as soon as a d e v i a t i o n  f rom the 
standard phraseology occurs, t h e  v i t a l  
link i s  broken. A couple of years ago I 
v i s i t e d  t h e  brand new approach c o n t r o l  
room and tower at Rio d e  Janeiro's 
Galeao A i r p o r t .  O f  a l l  the  controllers 
and assistants present, just one or two 
were able t o  converse i n  Engl i sh ;  the  
o thers  only just understood and spoke 
s tandard  ~ / ~ - ~ h r a s e o l o g y  and I wonder 
what would happen I f  I had to explain 
to one of them that I was c irc l ing  
overhead w i t h  a double h y d r a u l i c  
failure. 

Different languages. 
S t i l l  a bigger problem i n  areas 

like Central- and South America and 
Southern Europe i s  the use of  different 
languages i n  ATC. Flying from Amsterdam 
t o  Rome a pilot hea r s  English, French 
and Italian speaking c o n t r o l l e r s  and 
f e l low-p i lo t s  i n  his earphones. From 
Amsterdam t o  Lisbon one hears English,  
French, Spanish and Portuguese. Let us 
n o t  fo rge t  about what one hears o v e r  
f l y i n g  the Canadian province of 
Quebec- 

I know of a p i l o t  wha always 
requested a t r a n s l a t i o n  of what  was 



s a i d  i n  a non-English language on the 
radio .  B u t  i s  that  the way t o  operate? 
I t  i s  my opinion that the biggest m i s -  
take ever made i n  R/T-procedures is the 
allowance of a language other than 
English.  

Trouble spots .  
Day and night: thousands and thou- 

sands of aircraft  are criss-crossing 
this earth, from single-engine fun- 
planes t o  the biggest and fastest jet 
aircraft. 
Sometimes it seems that everything is 
well organised: the a i r c r a f t  well- 
equipped, the personnel on the ground 
and i n  the air well trained,  except for 
one thing: t h e  communication part. And 
on top of tha t ,  the  world i s  full of 
trouble spots, where even the basic 
communication requirements are not  
met;. 

For instance in Bombay, India, a 
s i n g l e  controller i s  handling nea r  to a 
hundred widebody j e ts  crossing t h e  Bom- 
bay VOR every night  East-, West-, 
North- and Southbound i n  the span of 
j u s ~  an hour and a hal f  t o  two hours. 
The poor roan has no radar f a c i l i t i e s .  
Everybody i s  screaming for direct INS- 
r o u t e s ,  for  an higher or lower a l t i t u d e  
or for  route diversions t o  circum- 
navigate a cumulonimbus. 

And when that controller needs to call 
an aircraft ,  he  usual ly  has t o  c a l l  
twice, because in that cacophony nobody 
seems t o  l i s t e n  anymore. Luckily for 
the poor man the VHF-radioreceiver has 
i t s  limits; a range of a mere 75 miles. 

Blind Broadcast i n  Africa. 
Over Africa amongst others, IATA- 

carriers years ago instituted a s t i l l  
valid b l i n d  broadcast procedure for en- 
route traf f ic ,  because great doubts 
existed about: the qual i ty  of the AFTN 
l i k e  d i r ec t  speech cfrcufts. That 
procedure made sense t o  pilots because 
they had t o  operate HF-am and hardly 
had any contact  a t  all. 
Nowadays VHF-contacts make life easier 
for the p i o t  and he tends to forget 
about the necessity of the blind broad- 
cast procedure, a1 though the A£ rican 
AFTN has hardly improved. The VHF- 
operating controller in Khartoum s t i l l  
is unable to talk direct ly  t o  the VHF- 
and radar-equipped control room in 
Nairobi. And climbing out of Kano, 
Nigeria, northbound, a pilot has to 
call N i a q  on W t o  ge t  an e n t r y  
clearance, because Kano i s  unable to 
contact  its adjacent  control center. 

The United S t a t e s  is an R/T-problem 
in itself for non-U.S. pilots, especi- 
ally when operating in terminal areas. 
I can give you many examples, but will 
r e f r a in  from it now. A taperecording 
presented by a colleague of the Dutch 
Airline Pilots'Association will give 
you a s t r i k i n g  example. 

The probable cause. 
Because of sloppy R/T, misunder- 

standings and language barriers,  a i r -  
craft have landed on wrong runways, 
even on wrong airports; a i r c r a f t  have 
m e t  head-on a t  the same flight level  
and aircraft have not arrived at a l l .  
In almost every inc ident -  or accident 
i n v e s t i g a t i o n ,  poor communication - 
lack of RJT-discipline - has been named 
as  at least a contributing factor and 
sometimes even as t h e  so called 
probable cause. 

HF-SSB 
HF-radio is s t i l l  another misfor- 

tune .  It i s  true that t h o s e  of us with 
experience from the AM-era can say tha t  
SSB is a major improvement. But HF in 
itself does not  fit i n  an age with high 



performance j e t  aircraft in which 
direct contact with the controller is 
of  utmost importance, in which a 
request for an a l t i t u d e  change should 
not take 40 minutes t o  b e  processed and 
answered and in whlch longi tudinal  
separation of up t o  175 miles is out of 
a l l  proportions. 

Stuck w i t h  BIT. 
B u t  for the present we are stuck 

with  B/T as the primary means of com- 
munciarion in aviation. And as long as 
we have t o  l i v e  wi th  it we should cope 
with i t s  operational  problems by main- 
taining and improving the technical and 
procedural standards; and also by 
indoctrinating the personne l  involved 
in the use of R I T ,  to stick t o  the  
basic rules and phraseologies, 

The future:  Data-link. 
For the future R/T perhaps should 

be abolished altogether, except f o r  
emergency s i tuat ions .  Some means t o  do 
that are already available. In the 
United States  the  ARINC ACARS system is 
operational, reducing by more than 60 
percent the BJT-part of the quite high 
volume of company radio traf f ic ,  the  s o  
cal led Airline Operational Control  
{AOC).  Datalink by comunication s a t e l -  
lite should became the next step, in 
which aircraft on Long range routes 
without radar su rve i l l ance  at regular 
intervals  automatically transmit thelr 
positions vf a sate l l f  te t o  an assigned 
c o n t r o l  station. ATC-messages can be 
transmitted on the return link. 

There should be no more errat ic  
pos i t ion  report reading and read 
backs; no more time consuming 
discussions on the radio; no more 
wait ing for a gap in the chatter an 
c lut ter  to  transmit a message. 

Advantages of a data-Pink. 
The advantages of a data-link can 

be numerous; just t o  mention a few: 
* A dependent satellite communication 

surveillance system might have 
saved the  269 l i v e s  aboard KALOU7 
in September 1983; the notion that  
navigation satellites only could 
have helped here is  not true; one 
communication s a t e l l i t e  with 
data-link capability would have 
done the trick or could have. 

* The separation over the North 
Atlantic and North Paci f ic  can be 

reduced drastically, even ta a 
p o i n t  that  so many aircraft would 
cross at almost the same t ime,  that 
they would saturate the domestic 
ATC-sy S t em. 

* Not only could the  whole African 
airspace be controlled from one 
center, even outside Africa i f  
necessary, but also  many AFTN- 
problems would be solved with one 
dedicated communication satel l i te .  
Of course I realise that numerous 
p o l i t i c a l  obstacles have t o  be 
taken ia t h a t  regard. 

* There would be no problems anymore 
with different languages. 

* And the biggest of al l :  Much less 
R/T  and much less direct and active 
involvement of human beings. 
It may sound strange to start off a 

forum event that i s  named "R/T - the 
vital l ink" with quite another conclu- 
sion, but it is the only one 1 can come 
up with: "R/T - let's get rid of it as 
much and as soon a s  poss ib l e" !  

Gardencentre - 
Landscape gardening - 
laying - out and maintenance 

art hur spee t jens 
FROM OWN NURSERY: 
- Conifers, a!l types 
- Shrubs and climbing plants 

EXTENSIVE ASSORTMENT: 
- Sods 
- All types of heather 
- Roses 

LAYING-OUT OF 
- Peat, manure and fertiliser, etc - .  - Gardenhouses 
- Greenhouses 
- Renovation of existing 
- Plowing and harrowing 

Geverikerstraat 1 1  1 (Geverik) Beek 
Tel. 04402-7 1417 
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Discussion .... 
M r .  G i l l e t t ,  chairman of she panel, 

i n v i t e d  t o  open the discussion, t o  keep 
t h e  emotions t o  the minimum and the 
facts to the maxlmum. 

Mr. Fischer queried whether R/T 
would be e l imina t ed  completely and 
poin ted  out that:  the  f u n c t i o n s  of the 
f l i g h t  c r e w  are re la ted  t o  o t h e r  t a sks .  
Whereas i t  i s  possible t o  train someone 
as t o  the technical opera t ion  of an 
at rcraf t , i t  should l ike ly  be p o s s i b l e  
t o  train good R/T phraseology. 

M r .  P lukke l  responded that pilots 
are trained according the standards and 
that they will apply s tandard  
phraseology. But experience has shown 
that one easily falls back t o  
non-standard; after a l l ,  R/T is a means 
of human expression. 

Captain Leonard explained that he 
was a member of the IFALPA ATS Study 
Group that had a considerable discus-  
s i o n  on the new ICAO phraseology, cul- 
minating in t h e  i n s t r u c t i o n s  t o  amend 
Annex 10. S t i l l  t h i s  new phraseology i s  
not implemented worldwide, particularly 
in t h a t  p a r t  of the world which most 
d e v i a t e s  from I C A O ,  t h e  United States. 
H e  asked whether the airlines therrr 
selves have done enough t o  p u b l i c i z e  

the changes that have taken place. To 
his knowledge both aircrews and con- 
t r o l l e r s  have no t  taken on board t h e  
new phraseology t o  a very great  extent 
and still the same mistakes are being 
made, because the old phraseology is 
being  used. I n  addi t ion,  C a p t a i n  
Leonard expressed h is  concern with res- 
pect to the i n c a p a b i l i t y  of certain 
controllers in various parts of the 
world to receive a message f rom a pilot 
exper ienc ing  an emergency. 

Another matter f o r  discusston was 
raised by Mr. GSllett: are we aware of 
the problems w e  have wlth procedures 
and phraseology? Mr. Rahmann had the  
op in ion  that there were only problems 
w i t h  non-phraseology. This view was 
suppor ted  by Captain Leonard; these are 
no problems as long as one uses the 
standard phraseology. l n  procedures  and 
phraseology a compromise has been 
achieved, acceptable t o  both p i l o t s  and 
c o n t r o l l e r s .  It is the implementation 
of  t h e  procedures which has to be 
tightened up. If we can achieve that we 
c e r t a i n l y  come a long  way to achieve 
s a f e t y !  

Mr. van Hoogdalem remarked that RIT 
phraseology was boring in i t s e l f .  On 
certain occasions one has to s t e p  a s i d e  
from standard phraseology t o  draw t h e  
a t t e n t i o n  of the other party. 

RIT, the Faltering Link - 
Radio-telephony i s  a poor method of 

communication between p a r t i e s ,  but -as 
w i t h  democracy- i t  i s  the best avail- 
able under the circumstances of avia- 
tion. Y e t  i n  the light of the b a s i c  
philosophy t h a t  governs aviation, 
whereby risks are scientifically inves- 
tigated and reduced to accep tab l e  num- 
bers, it is a paradox t h a t  f o r  a large 
-and worse: an increas ing-  atuount, 
a v i a t i o n  relies heav i ly  on cornmunica- 
t i o n  by voTce and ear. 

The growing amount of e r r o r s  indu- 
ced by thls s o r t  of communication has 
never been subject of a complete inves- 
t i g a t i o n .  We have improved i n  the tech- 
nical f i e l d  i n  small bits, apparently 
nat with the intent of improving the 
q u a l i t y  of communication (i.e. elimina- 
t i o n  of misunderstandings) but wi th  the 

by Mr H.M. Vermeulen (VNV) 

i n t e n t  of augmenting the quantfty (more 
messages per t ime-unit)  and thereby 
adding t o  the confusion. 

Some technical problems like fre- 
quency blocking and overload are t h e  
s u b j e c t  of later presentations. Let me 
pause f o r  a moment on the method of 
exchange of messages between t w o  brains 
and l e t  us  no t  f o r g e t  t h a t  t h e  brain i s  
the l e a s t  understood p a r t  of the human 
body and no computer has been made w i t h  
a shadow of the capabilities of the 
human brain. Perhaps fortunate, because 
we need some s o r t  of certainty in 
life. 

Since the curse of Babe1 was upon 
u s ,  we struggle with thousands of d i f -  
f e r e n t  languages. But even be£ ore t h a t  
time we have been uanble to e x a c t l y  
translate what goes on i n  our brain. To 
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cornpensat e we use body-l anguage , face- 
expression and we expla in  what we do 
not mean to give the other party the 
opportunity t o  p3ck out another choice. 
The worst habit, however, i s  that we 
say things completely wrong and most of 
the time w e  are understood i n  spite of 
that. If, however, we have to translate 
these controversies i n t o  another 
language, a s  many of us have to do, 
then the problems af understanding are 
suddenly multiplied. 

A further complication is that 
countries have different laws,  in spite 
of  the commendable efforts of I C A O .  
This means that certain phrases have a 
legal  meaning which is not understood 
by foreigners. To give a daily example: 
when we are cleared f o r  a visual  
approach in the United States, it means 
that w e  are not separated from other 
traffic, that w e  do not get wake turbu- 
lence separation, that  w e  do not get a 
warning of the  ILS not being on 
standard, etc... These things are not 
known by most pilots. We may get infor- 
mation -given with the best intentions- 
which canfuses the pilot, l i k e :  "watch 
for wake-turbulence". I once started 
immediately a 360 turn on final t o  the  
dismay of the controller, who told me 
after I responded to his query that I 
had 6 miles separation. Why then the 
warning? Is t h e  pilot supposed t o  do 
something with the i n fo rma t ion  or not? 

lt is obvkous that the use of RJT 
gives the  users a great disadvantage 
over face to face conversation, while 
an internat ional  aspect adds further to 
t h e  misleading of the brain, 

While communicating, both parties 
must strive towards clarity with the 
l e a s t  possible words; we must assume 
that bath parties have the aame goal. 
This last necessfty may lead to another 
unwanted though frequently appearing 
syndrome, resulting in the fact that we 
often hear what we want t o  hear and see 
what the  brain suggests there is 
(selective hearing as referred to by 
Mr. Plukkel). An example is a control- 
ler telling the pilot that there is a 
trimotor, 11 o'clock, 3% miles. The 
pilot, seeing a speck i n  that region 
affirms and the controller assumes chat 
the p i l o t  w i l l  take care of h i s  
separation. This is a most dangerous 
situation on several counts: 
1. Most people do n o t  realise what a 

human being can detect a t  a 

d is tance  of 6,5 km (3% NM) . 
Certainly not whether i t  is a 
trlmotor or which company it is. 

2 .  There i s  no way a pilot can assess 
distances with his eyes through 
lack of background. 

3. It i s  assumed that  a p i l o t  has 
nothing else to do but to look 
outside and enjoy t h e  scenery. 

4.  It is also -wrongly- assumed tha t ,  
once i n  s ight ,  the subject remains 
in sight. 
We must realfse that  there i s  a 

difference between a radar screen with 
mode C and the human eye directed by 
the  human brain. Both, the p i l o t  and 
the  controller frequently talk about 
two different targets while each 
assumes that it is t h e  aame. The p i l o t  
Lacks the secondary mode. 

ICAO, already struggling with the 
problem that o f f i c i a l l y  there is no 
agreed common language - though I must 
admi t  that I have always been under- 
stood with some form a£ English all 
over the world, be it with different 
delays- has tried to  bring some order 
i n  the  chaos. But i t  i s  like a bowl of 
rice: statistically several grains must 
be point ing  i n  the same direc t ion ,  
however, I am not able to find them . 



Instri 
d e f  in: 
I r m 4 n l r  

Urged by S t a t e s ,  o p e r a t o r s  and 
users  ICAO f i n a l l y  agreed to review 
outdated Annexes. A S e c r e t a r i a l  Study 
Group started on 1 4 t h  May, 1979,  and 
i t  took 60 months before  the amendments 
t o  Annex PC t h e  PANS/aAC became 
applicable. nnot be denied t h a t  
improvements w c r e  made, but  I t  1s s t i l l  
a mystery why a radar c o n t r o l l e r  has to 
ask t h e  p i l o t  whether his gear is down 
and locked, while he has some four 
different warnings in the cockpie for 
that occurence and none for a too  low 
approach speed (which k i l l s  people) .  

Let us take a little t i m e  t o  look 
a t  their ultimate wisdom, i t  is deser- 
ved because i t  does not happen very 
o f t e n  that lawbreakers  m e l a w .  A 
rather cons iderable  cha 1 phi lo -  
s ophy took place almos t ced: the 
basic i n t r o d u c t i o n  ol ! "ATC- 

parado, e is no 
! term .ructiont 

u=Llls  ~ ~ ~ A I D L I C U ,  h-* ---h r ~ a v e  not iced  
t h a t  t h e  use of tk CLEARANCE and 
CLEARED has  been r :ed t o  very f e w  
occas ions ,  e.g. o f f  , l anding ,  
approach and airway clearance. S t a r t  
up, tax i ,  l i n e  up, c l imb o r  descen t  are 
no l onge r  clearances, but  i n s t r u c t i o n s .  
Instruction, of course, t o  make t h i n g s  
perfectly clear, that  can b e  refused t o  
be  c a r r i e d  o u t  by the p i l o t .  

The review of t h e  phraseo logfes  w a s  
based on being c l e a r ,  concise and unam- 
biguous... .. a r a t h e r  d i f f i c u l t  task, 
p a r t i c u l a r l y  in the Eng l i sh  language. 
The result is that today for overshao- 
ting you GO AROUND and when you go 
around you have t o  MAKE ANOTHER 
CIRCUIT. When you a re  READY FOR DEPAR- 
TURE you cannot be cleared for depar- 
ture, but you are CLEARED FOR TAKE-OFF. 

U U L  yu1 

ke word 
es t ricl 

talre-, 

Nisunderstandings i n  given clear- 
ances, instructions and other messages 
are rather frequent.  On both s i d e s  the 
"receive what you expect to hear syn- 
drome" has been a cause of many acci- 
d e n t s .  This i s  p a r t i c u l a r l y  t r u e  when 
the language is pronounced in a pecu- 
liar way and the absu rd i ty  t h a t  some 
air  t r a f f i c  officers seem t o  think that 
the pronuncfat lon is improved by 
t a l k i n g  faster, thereby p u t t i n g  the 
horse behind the  cart. This produc t  of 
ICAO is certainly an improvement:, 
though i t  will take s e v e r a l  years 
before there is a worldwide use. 

However, i t  covers only a part of the 
communication. 

Making a full l i s t  of a l l  the weak 
spots in R/T will take too much of our 
t i m e .  We are all familiar with call 
sign confusisa, the use of  several 
frequencies by one c o n t r o l l e r  covering 
and transmitting on different sector 
frequencies, the complete inadequacy of 
the use of HP-frequencies and the  coup- 
l e d  absurdity t o  have a p i  lot-communi- 
cator l i n k  instead of a  pi lot-control-  
ler l i n k .  I n  the  present technological 
era i r  is inexcusable that there are 
still no plans for  a worldwide VHP- 
coverage. It i s  even worse that large 
p a r t s  of the  world have, in theory, an 
ATS-system of some sort, but in fact 
these systems do not f u n c t i o n  and air- 
craft operate in environments without 
record of their movements a t  a l l ,  l e t  
alone some form of order. The only ones 
worrying about t h a t  are t h e  p i l o t s .  The 
rest seems to th ink that i f  you don't 
react  t o  obvious problems, they go 
away. I p a r t i c u l a r l y  mention the 
l a r g e s t  p a r t  of Afr ica ,  the  Indian 
Ocean and parts of t h e  Far East. 

It is perhaps significant t h a t  
forums a s  this one take place in areas 
where the only problem seems to be the 
increase of traffic. It seems that w e l l  
organised bodies  worry about small dark 
s p o t s  and refinement of t h e i r  system 
rather than improvement. That is a com- 
for tab le  position. B u t  the  p i l o t  i s  
like a highly sophisticated man equip- 
ped with electric shaver ,  too thbrush  
and calculator suddenly -without 
warning- thrown i n  a dark jungle  and 
expected t o  f u n c t i o n  equa l l y  pe r fec t .  
H e  is even no t  supposed to take any 
extra fuel .  It: makes one wonder about 
t h e  logic of anankind. 

The question comes up repeatedly: 
what can be  done t o  improve the inade- 
quate method of I n t e r f e r e n c e  i n  flights 
of  machines worth the equivalent of a 
large factory. Quite a few measures are 
s o  obvious,  which is perhaps the  reason 
why t h e y  have not been implemented as 
y e t .  But certain impopular measures 
have t o  be taken. It i s  clear to every- 
one that i n  an area l i k e  Chfcago insis- 
tence upon read-back procedures will 
result i n  a lower acceptance rate, 
unless the capacity is increased by 
adding p a r a l l e l  runways. But  how often 
can you do that .  O r  i s  a read-back i n  a 
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busy complicated area, where any small  
error can result in a disaster, of less 
importance than i n  a tranquil area. 

Apart from the overload i n  trans- 
miss ions  and answers, the present day 
two-man cockpit  should be spared th i s  
continuous interference requiring imme- 
diate attention- Often for  messages 
that could have been handled at anather 
time and frequently  for unnecessary 
messages. This aspect is safety- 
related, because it interferes with 
cockpi t  procedures and d i s c i p l i n e .  It 
i s  beyond comprehension that Lagos ais- 
port (and others) r e q u i r e  an "airport 
i n  s i g h t "  message before a landing 
clearance can be issued. The question 
of airport sighting is asked everywhere 
in the world at crucial t i m e s  and nobo- 
dy has been able t o  give me a reason, 
let alone to prove the  essence of t h a t  
information. The result is that the  
answer is the most used i on t h e  
R/T . 

It is obvious that a reduction in 
the amount of R/T i s  called f o r .  A s  Mr. 
Plukkel s a i d ,  there can be no comutuni- 
cation error when there is no communi- 
cat ion .  Y e t ,  having experienced the 
reassurance of valuable assistance on 
the other side of the mike, I hasten t o  
add, that we cannot do without R/T 
communication. But we must moderate. 
Don't communicate when i t  i s  not neces- 
sary. Tell us that we are cleared for 
an ILS-approach. The pilot is much 
better equipped to intercept the beam 
than the controller, s o  the need for 
radar vectors should be limited ta a 
need to provide separation. In the 
overcrowded tape we heard a demand to 
increase speed with 10 knots for l 
minute. This results  in an extra gain 
of 300 meters. It is the kind  of inter-  
f erence nobody needs. 

The overload of exf s t ing frequency 
channels taken into account, the new 
technology applied in cockpits - resul- 
t i n g  in a higher degree of navigational 
accuracy than obtainable by radar - 
augmented by more automated features in 
ATC as for example an automatic control 
on maintained flight level and cleared 
f l i g h t  level, w i l l  make most standard 
telephony c a l l s  superfluous . 

Tomorrow's technology considers an 
improved SSR system and if the tr ia ls ,  
which are now conducted in the 
Eurocontral Member States (U.K. and 
France) and i n  the United States, are 

going w e l l ,  we may see the steadily 
growing use of SSR mode S as from 1990.  
The United States foresee that from 
1992 onwards each new or rep laced  SSR 
station will be mode S equipped.  One of 
the features of this system is its 
commuociation capab i l i t y  by means of a 
data link. A perfect two way 
communication l i n k  between a c o n t r o l l e r  
and each indiv idual  aircraft or group 
of aircraft. The transmitted data could 
be displayed t o  the pilot and 
controller alike. 

This new technique, which is still 
in the development phaae has the 
technical capab i l i t y  to provide the 
p i l o t  with a traffic display. A l l  
aircraft operating a transponder and 
within a predetermined block of 
airspace could be  made visible to the 
pilot bringing him completely back in 
the  picture. The required signals could 
be transmitted without the use of a 
ground station enabling the traffic 
display to operate  on a world-wide 
basis. Many possible applications can 
be thought of, but restricting our- 
selves CO the t o p i c  of t h i s  meeting it 
can probably produce the information 
the pilot requires  to operate i n  an 
environment of growing traf f ic  dens i ty ,  
whilst less  information reaches him 
through his ears. R/T will never disap- 
pear, but a data Link may take over 
progress ive ly  a growing number of i t s  
vital func t ions .  

F inal ly  a word of caution t o  the 
laymen, passing judgement after l i s t e -  
ning t o  tape-recordings af  R/T conver- 
sations, which have been mixed, cleaned 
and exposed to other soph i s t i ca t ed  
treatment. We, the users, don' t have 
all these gadgets, we cannot postpone 
decisions, we cannot consult others. We 
do a surprising good job, considering 
the inadequate tools provided by t h e  
bureaucrats and providers.  We could 
improve on i t  i f  they consult us before 
they come up w i t h  n e w  rules and 
systems. 

Perhaps in the end they will admit 
that the v i t a l i t y  of R/T i s  less  v i t a l  
than the v i t a l i t y  of mankind. That our 
e x i s t e n c e  depends on good communication 
in the widest  sense of the word, in the 
d e s i r e  t o  understand, i n  the will t o  
help, the inclination to forgive and 
t h e  need t o  care. 



Discussion .... 
Quoting Churchill Mr. G i l l e t t  

remarked: "the United States and Great 
Bri ta in  are two great countries d i v i d e d  
by one common language". T h i s  was quite 
w e l l  i l l u s t r a t e d  by a sample of what 
you can hear in the cockpit .  An actual 
tape recording (Chicago), provided as 
an introduction t o  the speech of Cap- 
tain Vermeulen, highl ighted  the diffi- 
culties we usually encounter when w e  
t ry  t o  communicate. 

Mr. Rals ton commented that air 
traffic controllers labour under the 
neces s i ty  t o  put questions. Although i t  
i s  understood that R/T - time could be 
used to a better extent, one is legally 
obliged at some stage to confirm the 
Mode C read out for  example. In reply 
Captain Vermeulen s a i d  t ha t  there is no 
legal ground for reporting the runway 
i n  sight. You can loose s ight  the next 

moment; it only means t ha t  you had the 
runway i n  s i g h t  f ive  seconds ago. 

With respect t o  a device which 
c o u l d  p o s s i b l y  limit a transmission t o  
15 seconds and thereaf te r  automatically 
cut out the transmission, it was gener- 
ally felt that  such technical l imi ta-  
tions should not  be made. 

Unanimously one agreed that only 
one language should be used for cornmu- 
n i c a t i o n .  Mr. Arcangeletti pointed out 
that i t  was recommended that t h e  ATC 
centre dec ides  on the language t o  be 
used. Long term ICAO policy, however, 
is directed towards the implementation 
of  Engl ish (a slow process though!). 

Mr. G i l l e t t  reported t h a t  once a 
check captain was advised never to ask 
for  a repeat clearance; he therefore 
instructs h i s  p i l o t s  not t o  ask f a r  a 
repeat clearance. For once and for all 
this mlsconceptlon was corrected: i f  
any p i l o t ,  a t  any t i m e ,  anywhere, i s  i n  
any doubt about the contents of an ATC 
clearance, he should request a clari- 
f ication. 

Headset Hardware - 
This presentation i s  to g i v e  some 

general out l ines  of the considerations 
taken when designing and developing a 
general purpose headset su i tab le  for 
use w i t h  Air Traffic  Control Systems 
and other uses. 

A headset: has a special aspect in 
that it is a piece of equipment which 
is worn by the user and because of 
this, special demands are made on the 
des ign  which are n o t  common to other 
equipment. A headset i s  not designed 
for a particular user, rather the users 
requirements are taken into account 
when designing a headset. This may 
sound confusing but certain parameters 
are common to all users and this set of 
b a s i c  requirements becomes the basic 
headset  configuration.  

For example, by and large a headset 
user requires two-way communication. 
Incoming information is received 
through the ears and outgoing communi- 
cation is transmitted by vo i ce  through 
the mouth. T h i s  dic tates  that it is 
sensible  to have the receivers (or 
recetver) c lose  to  the ears  and the 
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microphone close to  the  mouth. It i s  
w e l l  known that the popu la t i on  have 
infinitely variable f a c i a l  features and 
so it is necessary to make these posi- 
t i o n s  a d j u s t a b l e  wi thout  too much di f -  
f i c u l t y .  There must a l s o  be a supply 
lead t o  the headset. Add t o  t h i s  the 
requirement t h a t  t h e  headse t  must s i t  
on the head wi thou t  e x t e r n a l  means of 
support and t h a t  t h e  user must have 
freedom of head movement and vision and 
the basic parameters  of t h e  product are 
esLablished.  

Now we can consider specific user 
requirements. What are the major 
requirements of the user, p a r t i c u l a r l y  
in Air Traf f ic  Cont ro l?  Although all 
t h e  following fac tors  are important, we 
w i l l  c o n s i d e r  some more deeply than 
others as they may not be so obvious. 

1. Wearer comfort. 
T h i s  i s  reaaanably obvious. Any 

user who wears a headset for long 
per iods  knows that even minor discom- 
forts will eventua l ly  lead t o  extreme 
annoyance. This affects t h e  performance 
af the user and may alienate him from 
t h e  product. S p e c i f i c a l l y ,  i t  is  impor- 
t a n t  to avoid excessive pressure of the 
receiver housings around the ear. This  
is a common compla in t  i n  high attenua- 
t i o n  headse t s  ( e a r  d e f e n d e r  types), but 
i n  lighter headsets  less tension is 
needed in order to retain t h e  headse t  
in position. Also, c o n t a c t  of t h e  ear 
lobes with t h e  inside of the receiver 
housing is irritating. Large and 
i n £  lexible dawnleads (which usually 
connect to  one e a r s h e l l )  can r e s t r i c t  
head movement or cause the headset t o  
move on the head. 

Earpad pressure, then, should be 
adequate t o  retain the s h e l l s  in a 
pos i t ion  over the ear and y e t  not too 
great t o  cause d i s c o m f o r t .  The ear- 
s h e l l s  should have large comfortable 
pads which adequately clear the ear- 
lobes  o r ,  a l t e r n a t i v e l y ,  sit an the 
ears. The s h e l l  itself should be a b l e  
t o  swivel t o  accomodate t h e  varying 
contours  of the side of the head. The 
microphone should be e a s i l y  accessible 
i n  f r o n t  of the mouth, and once s e t  i n  
position should stay there until 
f o r c i b l y  moved by hand. 

2 .  L i ~ h t  weight. 
Of course, the lighter the  headset, 

the better. This factor is an extension 
of wearer comfort. Most headsets are 
manufactured mainly i n  in jectioa m o d -  
ded plastic. However, where special 
requirements  need t o  be met - such as 
high ambient noise a t t e n u a t i o n  - this 
can sometimes require heavier construc- 
tion. For a general purpose headset, 
however, weight should be kept to  a 
minimum. 

3 ,  Ambient attenuation. 
The reason for  attenuating ambient 

nai se  is t o  ensure that the received 
information, the signal, is i n t e l l i g -  
able  and clear and not confused with 
other audible no i se .  However, i t  i s  not 
r i g h t  t o  demand that every headset has 
the highest possible ambient noise 
attenuation. There are two major 
reasons f o r  t h i s .  F i r s t l y ,  h igh  noise 
r e d u c t i o n  can g i v e  a f ee l i ng  of isola- 
t i o n  and repression, p a r t i c u l a r l y  when 
the user is  subjected t o  the c o n d i t i o n  
for long  p e r i o d s ,  and this can affect 
the users mental condition and perfor- 
mance. Secondly, on occasions, the  
wearer requires to hear external commu- 
nications from a u d i b l e  warnings o r  f rom 
h i s  colleagues. Under these circumstan- 
ces high attenuation type headsets 
would require the user t o  be shouted a t  
and subsequent ly  t o  remove a t  l e a s t  one 
earshell i n  orde r  t o  hear properly. It 
follows then, tha t  a judgement needs t o  
b e  made on the  amount (if any) of 
ambient naise attenuation requi red .  

Generally, ambient naise a t  tenua- 
tion i s  expressed i n  dB's. To e v a l u a t e  
a t t e n u a t i o n  a noise i s  generated of 
known s t reng th  and frequency and a s ig-  
n a l  received from a sensor (a microp- 
hone) usually coupled ro  an artificial 
ear. Then the earshell/housing is 
placed over t h e  sensor with a sealing 
force of approximately 0,5 kg and w i t h  
the same level of ambient noise the 
sensor output i s  again measured. The 
difference of the two readings is obvi- 
ously due to t h e  earshell attenuation. 

There are other attenuation tests 
which are more subjective (ASA 224.22 
e t c .  .. BS 5108 1974) and yield more 
d e t a i l e d  results i f  this is needed. 
General ly,  though, t h e  comparison 
method has proved adequate for genera l  
purpose headsets. A "white noise" test 
(noise comprising of all f requencies  
across the a u d i b l e  spectrum a t  

p-. 
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approximately equal energy levels) is 
also useful. 

What determines the a b i l i t y  of an 
earshel l  to attenuate noise? Generally 
it i s  a combination of shape, construc- 
tion, materials and mass. An easshe l l  
w i l l  conduct and resonate easi ly  its 
own natural  frequency and harmonics of 
this frequency. The first objective 
then, is to determine which frequencies 
one does not want to be transmitted 
through the s h e l l  ( f o r  example, on 
military aircraft 400 Hz could be a 
prevalent component of ambient noise). 
By stiffening the construction (by 
using more rigid material, or introdu- 
cing ribs into the shell) the dominant 
natural frequency i s  raised. However, a 
complex construction may conceivably 
have more than one natural frequency as 

" one particular area of the shell 
behaves differently to another. Calcu- 
lations become complex and there  I s  an 
element of art and luck in arriving at 
a good shell which meets requirements. 

Noise emanating from a source is 
propagated in spherical waves. If these 
waves strike a surface whose curvature 
is similar t a  the wavef r o n t ,  the energy 
transmftted t o  the surface is large. 
Hence it is sensible to avoid gentle 
concave outside curves on an earshell ,  
and restr ict  the shape t o  convex 
curves. Thankfully, the functions of an 
earshell lends itself  eas i ly  t o  this 
requirement. Ref lect ion  of sonic energy' 
compliments absorption i n  achieving 
noise attenuation. Greater amounts of 
material will not only stiffen the con- 
struction, but enable more energy to be 
absorbed. However, serious considera- 
tion must be given to the  weight 
aspect. Combinations of materials can 
reduce noise transmission dramatically, 
but here again, weight and cost are 
restricting factors. 

A l l  these considerations are made 
when designing the earshell, which is 
possibly the most obviously influential 
component to the user. 

4. Cost. - 
Gross c o s t ,  which includes develop- 

ment and sales cost as well. as 
material, component and production 
costs, fs not the single most important 
factor considered when designing a 
quality headset. True, costs should be 
kept to a minimum and value analysis is 
carried out throughout the design pro- 

cess.  But final specification and qua- 
lity should not be sacrificed sole ly  on 
grounds of cost .  

There is some truth (though not 
t o t a l  truth) i n  the adage that "one 
gets what one pays for". Unfortunately, 
very often it is not the end user who 
buys a headset, but sometimes his sup- 
plies officer. Perhaps it could be said 
t h a t  purchase costs are more important 
to finance-orientated managers than to 
users, but emphasis should be put on 
the purchaser that low price could mean 
grea te r  c o s t  in the long run - through 
shorter lffe, more costly service and 
possibly reduced user performance. 

5. Reliability. 
An extremely important considera- 

t i o n .  This aspect of the product cannot 
be  to ta l ly  divorced from performance. 
The very existence of bodies such as 
the F .A .A.  and C.A.A. are testament to 
the importance placed by users on qua- 
l i t y  and reliability. And r ight ly  so. 
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Headsets for any use, i f  they are 
to be classed as quality products ,  must 
at Yeast meet the m i n i m u m  requirements 
of  those bodies governing the users. 
Some designers s t i l l  regard these 
bodies  and the i r  cer t i f i ca t ions  as 
hinderaaces. In fact they are a i d s  t o  
the designers and manufacturers, and 
certification of a headset i s  assurance 
that  i t  has been extensively type- 
t e s t e d  t o  r i g i d  specification. 

6 .  Serviceabi l i ty .  
Generally speaking, serviceability 

i s  a secondary consideratton, but 
important none the less .  If a headset 
has been we l l  designed and well made 
then servicing requf rements are gener- 
a l l y  minimal. However, expensive items 
which cannot be  serviced are costly to 
replace, so i t  is evident that service- 
a b i l i t y  and replacement of components 
should be made as s i m p l e  as possible 
without adversely affecting the o ther  
mare important aspects described 
previously  and subsequently. 

7.  Appearance. 
Appearance, although important, 

must be of secondary priority. The per- 
f ormance and ergonomics of the headset 
must: not be compromised because of 
appearance, However, users w i l l  much 
prefer to w e a s  (and to  be  seen to  wear) 
an attract ive  headset rather than some 
ug ly ,  functional  beast. Although a 
headset is a basic product with little 
scope for innovation, a clever designer 
can deliver a product which is 
a e s t h e t i c a l l y  pleasing and a t t r a c t i v e  
to the user. A good looking product 
will always create a good initial 
impression both with the purchaser and 
the  user which helps i n  the subsequent 
user environment. 

8 .  Performance. 
Performance is of primary impor- 

tance. If any headset does not perform 
w e l l  then it is not a good headset. 
What constitutes good performance? Good 
performance i s  satisfying the needs of 
the user in the way the user requires. 
Requirements vary great ly  from user t o  
user. In broadcasting, for  example, 
speech audio quality is  e s s e n t i a l .  In 
helicopters and i n  h igh  noise ground 
use,  noise reduction both at the 
earshe l l s  and at the  microphone is 
essential. 

Usually,  a headset will consist  of 
two receivers, one for each ear, and 
one micraphone. The receivers and 
microphone must be e lec tr ica l ly  and 
acoust ical ly  compatible with the  equip- 
ment on which it is used. Because of 
the  varying requirements and environ- 
ments, and a l s o  t h e  different types  of 
r ad io  equipment, it follows that there 
are ava i lab le  several d i f f e r e n t  uses 
and environments. 

MICROPHONES a 

We will consider f i ve  commonly used 
types of microphone: 
a )  Balanced armature: 

In this type of microphone the 
armature is moved by the diaphragm 
in a permanent magnetic f i e l d .  Its 
frequency response i s  r i s ing  
sharply from the lower frequencies 
with a broad peak f a l l i n g  o f f  
sharply In  the higher frequencies. 
Noise cancelling is moderate. 

b) Moving iron (magnetic): 
Similar to the balanced armature in 
principle but generally w i t h  one 
f i e l d  coil instead of two. Usually 
the frequency response is similar 
to the balanced armarure except 
that the peak is sharper around the 
mid-frequencies (1KHz - 2KHz). The 
noise cancell ing characteristics of 
these two mics i s  assisted by the 
fact  that  the response is poor at 
either ends of the acoustic 
spectrum. S e n s i t i v i t y  (output 
levels) and "speech quality"' is 
relat ively  poor. 

c) Moiving coil microphone: 
This microphone has much flatter 
response aver the speech range 
( g r e a t e r  dynamic range). Hence 
sensi  t i v i r y  and "speech quality " is 
good. Construction i s  more 
i n t r i c a t e  and hence the cost i s  
higher. 

d )  Electret m i c  (Condenser m i c ) :  
Generally t h i s  type of microphone 
has a higher electrfcal impedance 
than those previously mentioned. 
This  mfcrophone has a flat response 
over an increased range. The sen- 
s i t i v i t y  i s  comparatively high and 
"speech quality" i s  u s u a l l y  
excellent. They can be made very 
small but. good quality rmlcrophanes 
of this type t end  t o  be expensive. 
Noise cancelling range i s  extended.  
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It is not subject to magnetic 
interference, so magnetic screens 
are not normally required. 

e) Carbon microphone: 
This type of microphone consists of 
carbon granules i n  a container 
which is attached to the diaphragm. 
This diaphragm resonates in 
sympathy with the voice s ignal  and 
compresses the carbon granules.  The 
effect  of this is t o  increase and 
decrease the resistance to a 
supplied direct current. Very early 
principle but still in use with 
some refinements. 1t' has very low 
cost and its output is high but its 
"speech quality " i s  poor. 
Distortfoa is relatively high ,  
thermal noiee (granules  arcing) can 
be present ,  granule packing can be 
unpredictable and can vary. Noise 
cancelling i s  very e f f e c t i v e .  Noise 
cancelling i s  achieved general ly  by 
equalising sound (no i se )  pressure 
levels e i t h e r  s i d e  of the diaphragm 
so that only wanted signals are 
picked up. 

Receivers. 
Receivers convert electrical energy 

into acoustic energy (the opposite of 
microphones) and the mechanical process 
is reversible. Hence earphone rece ivers  
can be used as microphones, although i t  
i s  impractical t o  use microphones as 
earphones for  several reasons. 

Normally ear rece ivers  are of the 
rocking armature type. These are  rel i -  
a b l e ,  robust and strong; but response 
i s  limited up to approximately 3.5 KHz. 
This will adequately cover the speech 
range. Moving c o i l  type earphones have 
improved response but can be less 
robust and rel iable  under harsch 
cond i t i ons .  T h i s  s i t u a t i o n ,  however, i s  
improving. 

A l l  the above components which 
consist the headset must be matched in 
impedance to the equipment on which i t  
i s  being used. 

Summary. 
Ult imately , the designer is  merely 

the  conveyer af t h e  users  wishes. These 
wishes, needs and wants become the 
essential bare bones of the product 
specification to which the designer 
works. No product i s  worthwhile unless 
the users buy i t  a n d  they w i l l  not buy 
I t  if it does not meet their  needs. 

I t  is imperative, therefore, that 
you, the user, state clearly your 
requirements and preferences; and where 
necessary your c r i t i c i s m s  of existing 
systems. The manufacturer will a l w a y s  
l i s t e n  and incorporate dominant user 
observations in continually developing 
products, leading inevitably to a 
c l o s e r  harmony between us er and 
equipment. 

Deficiencies in RIT - The ATC Viewpoint 
by Mr "Edge" Green (GATCO) 

I am supposed to be talking about 
the wrongs of R/T today. Now i f  I was 
talking about c a l l  sign confusion o r  
t h e  use of frequency separation I might 
f i n d  it a l o t  easier, because, 1 
b e l i e v e ,  tha t  it' S the  techniques that 
are used rather than the actual words, 
that are more often at fault. We have 
a l l  heard the garble, the gabble  and 
the c l i p p e d  transmissions that  have l e d  
to misunderstandings or confusion. 

Before I talk about the current 
s i t u a t i o n  I ought t o  mention tny 

interest i n  t h i s  subject and my back- 
ground. Before I g o t  involved in ATC, 

I was a userlreceiver, having been 
c i v i l  aircrew for ten years. I clear- 
ly remember ICAO waltzing between 
J u l i e t  and Jig and back to Juliet in 
the mid-fifties. In the e a r l y  s ix t i e s  
I worked for t h e  USAF and learnt that a 
'ro l l er '  was the same as a 'touch and 
go' and then joined the Ministry where 
I discovered an 'overshoot' was t he  
same as a ' g o  around'. I was now a 
user/transmitter! 

My interest was real ly  sparked when 
I s tar ted  to  represent IFATCA on t h e  
IFALPA ATS Study Group. I discovered 
there that  p i l o t s  and controllers 



really did want t o  understand each 
o t h e r  and tha t  both organisations had 
very similar o b j e c t i v e s .  All c r e d i t  t o  
IFALPA who took the lead and organised 
a tripartite working group consisting 
of IATA, practising pilots and con- 
trollers. The idea was that in the 
face of a concerted approach by the 
t h r e e  organisations, I C A O  would have to 
listen t o  what we were all saying. In 
fact about this time ICAO was beginning 
t o  realise t h a t  something had CO be 
done to try and s o r t  ou t  the chaos that 
was creeping in all round the world. 
U n f o r t u n a t e l y  the tragedy of Tenerife 
occurred, perhaps due in some p a r t  t o  a 
h i n t  of RJT confusion? Too la te  t o  
help those unfortunate vf ctims but not 
to try and get some standardisation 
into the system. 

It became apparent  to ICAO t h a t  in 
1977 the size of t h e  task was such that 
it could not be completed for the 
expanded Annexes 2 and 11 about to be 
issued. 

Accordingly, on 15 December, 1977 , 
the A i r  Navigation Cornmission (86-26) 
agreed t o  i n c l u d e  in the ANCP a new 
separate task concerning RTF phrase- 
o log ie s .  

The European A i r  Navigation Plan- 
ning Group (EANPG) at its Eleventh ' 

Meeting in October 1978 reviewed those 
aspects of RTF phraseology associated 
with missed approach, as a consequence 
of which i t  became appa ren t  tha t  there 
were other areas causing concern to 
pilots and t h a t  the present arrangement 
for  t h e  publication of RTF procedures 
and phraseologies in a number of ICAO 
documents was not a satisfactory one. 
The r e l e v a n t  section of the EANPGjll 
Report reads as fol lows:  

"DEFICIENCIES IN RADIOTELEPHONY 
PROCEDURES 
Regarding the question of radio- 
telephony mentioned, the Group had 
before it a paper presented by the 
United Kingdom Member which 
o u t l i n e d  difficulties that had been 
encountered, both by operators and 
air t r a f f i c  c o n t r o l l e r s  because of 
present ambiguities In the 
phraseology to be used in case of a 
m i s s e d  approach. 
I n  dea l ing  wi th  this subject, the  
Group w a s  advised of the  fact that 
i t  was already in tended  to inscribe 
the entire subject of radiotele- 

phony p r o c e d u r e s  i n  t h e  work pro- 
gramme of the Air Navigation 
Comrmtssion. It was also noted t ha t  
the case quoted i n  t h e  paper of the  
United Kingdom Member was not the 
only point causing concern to 
pilots, operators and ATC; and for 
this reason the: subject: of radio- 
telephony was at present being 
s tudied  ac t ive ly  by IATA and 
IFIILPA, the latter w i t h  contribu- 
t i o n s  from IFATCA". 

The review of the specific diffi- 
culties encountered with rad io te lephony  
procedures related t o  missed 
approaches,  rapidly revealed that the 
EANPG would not  be i n  a position t o  
make any spec i f ic  c o n t r i b u t i o n  t o  this 
subject because of its evident world- 
wide implications, both from the point 
of view of Languages used in aviation 
and h a b i t s  of both pilots and c a n t r o l -  
lers. It was, however, found t h a t ,  
when dea l ing  w i t h  the  s u b j e c t  nf radio- 
telephony within ICAO, it would be 
desirable, for safety reasons, to give 
priority consideration to r a d i o t e l e -  
phony procedures related to the taxi- 
i n g ,  take-of f , approach and landing of 
aircraft because of experience had 
shown that ambiguities in the language 
used by both p i l o t s  and c o n t r o l l e r s  



during these stages of flight could 
have the most serious consequences. 

In addition, the EANPG also aated 
that t h e  present arrangement for the 
publication of ICAO provisions relating 
to radiotelephony procedures were n o t  
the  most satisfactory ones (distribu- 
t i o n  over a number of ICAO documents, 
e t c . .  . ) , and although some phraseology 
was spec i f i ed  for controllers no effort 
had so far been made to develop phrase- 
ology to be used by pilots to  cover at 
least the more r o u t i n e  communications 
to be made by them. This la t ter  aspect 
was felt t o  be particularly important 
with the con t inu ing  growth of IGA 
operations and the problems posed  by 
some pilots engaged in such operations 
and having only limited experience in 
the use of radiotelephony. 

Finally, the Group fe l t  that, in 
the inrervening period until ICAO had 
completed its work on t h i s  subject, i t  
would be useful t o  draw States'atten- 
t i o n  to th i s  matter, requ~sttng them: 
(a) to pay particular attention to it 

during training o f  both p i l o t s  a n d  
c o n t r o l l e r s  : 
and 

(b) where necessary, to  review t h e i r  
ex i s t ing  provisions i n  t h i s  
respect, drawing on the experience 
gained by other S t a t e s  as 
appropriate. 

A s  a result  of the deliberations 
the following conclusion was reached. 
CONCLUSION 11/28: REVIEW OF RADIOTELE- 
PHONY PROCEDURES 
That: 
( a )  ICAO undertake, as a matter of 

urgency, a complete review of the 
existing provisions regarding 
radiotelephony with a view to 
eliminating existing ambiguity and 
developing a standard phraseology 
for  use by both p i l o t s  and ground 
personnel; 

( b )  in undertaking work mentioned in 
(a) above, ICAO give priority t o  
the development of those a s p e c t s  of 
radiotelephony procedures related 
to taxiing, cake-of f , approach and 
landing of ai rcraf t .  

{c) in conducting this work, ICAO seek 
to obtain f u l l e a t  cooperation from 
representative user organisations 
i n  order to ensure that daily 

practical  experience i s  reflected 
in the work; 
and 

( d )  consideration be given to the 
development of a self  -contained 
manual on radiotelephony procedures 
addressed t o  both pilots and 
controllers and covering all aspects 
relevant to the use of radfotele- 
phouy (operating practices, compo- 
sition of messages and t h e i r  
formulation)! 

On 19 October 1978, the  A i r  Naviga- 
tion Commission (89-8)  noted the EANPG 
Conclusion and requested the  Secretary 
t o  study the method by which a review of 
the air-ground radiotelephony provisi- 
6115, including phraseologies, called for 
in the Conclusion should be undertaken. 
The description of the ANCP Task refer- 
r e d  ta above w a s  subsequently modif ied 
t o  read: 

"Review and updating of the air- 
ground radiotelephony provisions 
including phraseologies, i n  relevant 
ICAO documents with a view t o  e l i -  
minating existing ambiguities and 
developing a more comprehensive se t  
of  standard phrases f o r  use by 
pilots and ground personnel".  

Invitations to send an expert were 
sent t o  t h e  Czechoslovak S o c i a l i s t  Repu- 
blic, France, Japan, Spain, Switzerland, 
Union of Soviet Socialist Republics, 
United Kingdom and United States ,  toget- 
her w i t h  the Internatfonal Council of 
Alrcraft Owners' and P i l o t s ' A s a o c i a t i o n s  
( IAOPA) ,  t h e  International A i r  Transport 
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Association ( IATA) ,  the International 
Federation of Air Line P i l o t s ~ s s o c i a -  
t i o n s  (PALPA) and the International 
Federation of Air Traffic Controllers' 
Associations (IFATCA). 

Czechoslovakfa failed to contr ibute  
and the USSR con t r ibu t ed  through exis- 
ting ICAO staff; otherwise everyone else 
responded. 

The Study Group s t a r t e d  work i n  1979 
and reviewed most of the material i n  
PANS-RAC and Annex 11 and as I repre- 
sented IFATCA throughout th i s  per iod  I 
can share the blame or credit for the 
s tandardisat ion  of 'Go-around' or 
%Affirm1 or the introduction of 'vacate' 
which as you a l l  know w a s  brought in 
l a s t  November - some five years af ter  
the  Study Group started work! ! 

Just a l i t t l e  bit now about how that 
Study Group worked. Most of the useful  
contributions that were made in the 
Study Group were made by practis ing 
controllers or p i l o t s ,  the daily users 
of RIT. W e  were also the  people that 
identified some of the then current 
problems. A significant exception to  
t h i s  was the USA whose FAA represen- 
t a t i v e  tended to Look in the Manual t o  
aee what the correct phraseology should 
have been, rather than what was cur- 
r e n t l y  kbeing used. Even after  a l l  this 
work t he  FAA f a i l e d  to meet the common 
implementation date .  Whi l s t  I appreci- 
a t e  that  even now there  are q u i t e  a l o t  
of  'Americanismst i n  current RJT a FAA 
r e p r e s e n t a t i v e  with more recent expe- 
rience would have ensured, such useful 
items as 'radar contact' and " i l o t s  
discretion' could have been incorpora- 
t e d  i n t o  everyday use. For me i t  was a 
great opportunity l o s t .  

Of course the Study Group's recom- 
mendations had to go through the M r  
Navigation Commission (ANC) and I 
regret to say that whilst they were 
prepared to accept  'willy n i l l y  ' cctn- 
plicated technical specifications when 
it came t o  R/T phraseology, a subject 
they could a l l  understand, they a l l  
became instant R/T experts ! They 
debated a t  length much of the ground w e  
had already covered, often comllng t o  
t h e  oppos i te  conclusion t o  the one 
reached by the Study Group! The repre- 
sentat ive  of the  United Kingdom (a 
former colleague of mine) was propably 
t h e  worst of fende r  - persuading the ANC 
t o  reinsert the phrase 'Go Ahead' i n  
place of t h e  Study Group's 'Pass your 

mesaage' in s p i t e  of the  fact that w e  
had documented hundreds of a i r f i e l d  
incidents caused by this term. Another 
example was the loss of the  word 'hund- 
red' which the Study Group t r i e d  t o  in- 
troduce. I cannot s e e  any reason why 
it should not be possible ta refer t o  
3500 f t ,  as "Three five hundred..."! 
From my point of view, when using 500 
f o o t  levels, t h i s  would be very help- 
f u l .  One always seems to be extremely 
busy when t h e  Met-report contains 
several cloud groups at add levels.  
Hundreds would help out, i f  only t o  
minimise the risk of muscular spasms in 
the  jaw after reading the tenth 'zero' 
out. Seriously, I cannot see that it 
is a word which could be easily confu- 
sed wi th  airy. other, and would have wel- 
corned the chance t o  use i t .  I am 
afraid every day we  s t i l l  hear 
twentyf i v e  hundred transmitted as an 
a1 titude. 

These are still d e f i c i e n c i e s  that  
we are l e f t  with and still need t idying  
UP - 

In teres t ing ly ,  much of the  R/T  dis- 
cussions revolved around other def in i -  
t ions,  for example  when do  you call long 
f i n a l ,  f i n a l  or short final - I suppose 
a lot depends on the aircraft you're 
flying. The outer marker i s  probably 
long f i n a l  for the Cessna and short 
f i n a l  far Concorde! 

Whilst I appreciate that many will 
not l i k e  words l i k e  'vacate' or 'affirm' 
they are  really no more than code words 
similar t o  'squawk' and have specific 
meanings to  aviation orientated person- 
n e l .  I have to say that 'line up and 
wait' is my current unfavourite phrase 
but it i s  be t t er  than ' l i n e  up and holdt  
which in Japanese always came out as 
'line up and roll! ' Incidentally the 
Study Group recommended ' l ine-up ' w i t h -  
out  any trimmings, 'and w a i t '  was 
another ANC i n s e r t i o n .  

From world-wide react ion  to the so- 
c a l l e d  new phraseology most has been 
favourable with one or two notable 
exceptions. I bel ieve  South Africa is 
very much opposed t o  much of the new 
phraseology. 

IZ was particularly d i f f i c u l t  f a r  
the group t o  make a decision on whether 
to support 'go around' or 'overshootf. 
The group opted for 'go around' because 
there was evidence that i t  was gaining 
favour and well over 50% were already 
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using it. It was a10 p a r t i c u l a r l y  
favoured by the pilots'organisations. 
Perhaps of more significance was that 
the group w a s  unanimous in its opin ion  
t h a t  whether it was ' g o  around' or 
' overshoot' there should only be one 
phrase. 

In my opinion the worst phraseology 
apart from 'go ahead'  is now t h e  condi- 
tional clearances used in aerodromes 
such as 'SK 941 behind the landing DC9 
line up behind'. I agree it's v e r y  
unt idy  but if we had not  adopted th is  
phrase then we would probably have l o s t  
it altogether as ZFALPA was b i t t e r l y  

apposed to any conditional clearances 
bel ieving that t h e y  were inher ren t ly  
unsafe. 

To conclude 1 da n o t  believe that we 
have too many deficiencies Left. The 
words themselves must be clear, concise 
and unambiguous. Most important of all 
standardisation world-wide is essential. 
If we have a deficiency it is t h e  fai- 
lure of ICAO to make phraseology a 
"standard" and for  them to i n s i s t  t h a t  
S t a t e s  comply o r  f i l e  a dif ference.  
Don' t let's have anather Tenerlf e before 
f u r t h e r  action takes place. 

I know you believe you 
understand what you think 
I said, but l am not sure 
i d  YOU realize that what 
you heard is not what I 

meant. 



Discussion .... 
The question whether one considers 

that the emergency frequency 121.5 or 
243.0 should be used In  the event of 
loss of contact on normal civil ATC 
channels resulted i n  many reactians . 
According to Mr. Rahmann 121.5 was used 
f o r  other purposes, no t  f o r  emergen- 
cies. It was therefore impossible to 
monitor the normal frequency correctly 
if l i s tening t o  121.5 as well. 

Captain Leonard f u l l y  sympathized 
w i t h  the idea of impraper use of 121.5. 
I C A O  states t h a t  121.5 shall b e  monito- 
red in certain designated areas, sgeci- 
f i c a l l y  unpopulated areas such as 
deserts and over oceans. I t  is  a l so  
recommended that 121 -5  should be mani- 
tored at other times when the equipment 
of the aircraft so permits. W5thin 
IFALPA it: was concluded t o  recommend 
that i t  should always be monitored at  
other t i m e s ;  the equf p e n t  of a ircraft  
should not be a l i m i t a t i o n  t o  allow the 
monitoring of 121.5. It was Captain 
Leonard's opinion that airline training 
procedures should be amended in that  
121.5 shall be selected on the second 
set, whenever this set is not used for 
company communication or weather 
reports. 

Mr. Fischer stated that in the six- 
t i e s  h i s  organisation has recommended a 
change to the Ministry o f  Transport to 
i n s t a l l  a VHF radio override. Something 
has to be undertaken to solve the 
problem; a technical solution is 
attainable. It does no t  have to be 
121.5, it could be a discrete a ir  
channel. Captain Leonard further 
explained that  there w a s  no need for 
additional equipment, only a single VHF 
receiver was needed, a small and 
inexpensive item. 

The Development of RIT in International 
~eronautical Communications - 

From Morse to Mode S - by Mr Arnold Field (Aviation Consultant) 

In the early days of the develop- 
ment of aviation no requirement existed 
for coznmunFcation between the aircraft 
and a ground s t a t i o n .  Flying was car- 
ried out within s ight  of the ground or 
water, and information required by a 
pilet was mainly visual. For example, 
navigation was carried out by the 
observation of well-known landmarks and 
the direction of landing a t  an 
aerodrome was judged either from visual 
observation of a windsock or a white 
letter T displayed i n  a signals square. 

The approach t o  land was also by visual 
communication. A green lamp signal was 
an all clear and a red lamp s igna l  
advised the p i l o t  to make another 
visual circuit before attempting to 
land. In extremes, when a red lamp 
signal had not been observed, the  
f i r i n g  of a red Verey l i g h t  usually 
achieved the objective. 

As the numbers of aircraft began to 
increase and the carriage 05 passengers 
began to become a practical method of 
transport ,  the need arose for  a method 

-. . 
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of communication between the air and 
the ground, which had a greater range 
of understanding and would provide a 
safer means of passing in te l l igence  
than was p o s s i b l e  by visual means 
a lone. 

The first of these methods was the 
use of wireless te legraphy,  which 
required the carriage i n  the aircraft 
of a wireless operator and s imi lar ly  
wireless operators on the ground, at 
the various l oca t ions  concerned w i t h  
communication with part icular  flights. 
Messages were passed between the air- 
craft and the ground using the Morse 
code. Letters of the alphabet were 
formed by using a series of dots and 
dashes, following the  long-established 
practice used by seaborne vessels. The 
l e t ters  so formed used an international 
grouping known as the 'Q' code. They 
were usual ly  in groups of three letters 
and their decode was in accordance with  
an  internat ional ly  agreed format. The 
decode had the virtue that the written 
interpretation could be expressed in 
any language, provided the translation 
conformed to the agreed decade. 

The ' Q b o d e  employed a w i d e  range 
o f  aviation expressions and t h e  
addition of the l e t ters  IMI to  a trans- 
m i t t e d  code or group of codes indicated 
they were interrogative , thus the same 
code group could be  used for question 
and answer. For example, an aircraft 
which required a course to Ely t o  reach 
a specific location, would transmit the 
following message to a particular W/T 
ground s ta t ion ,  'QDH IMI', which when 
decoded meant: 

W i l l  you indicate the magnetic 
heading for me to steer towards you 
with no wind. 

An example reply would be in the  form 
QDM 090 1030 - which decoded meant: 

The magnetic heading for you t o  
steer to reach me w i t h  no wind was 
09Q degrees a t  1030 hours, 

Thi s  then was a relatively simple and 
unambiguous method of international 
communication albeit with a somewhat 
limited vocabulary. 

Two major events, however, i n  the  
development of av ia t ion  have combined 
to outdate wireless telegraphy and the 
Q code as an effective method of com- 
munication, other than for use over 
very long distances, which are at 
present beyond the range of the fre- 

quencies used for voice transmissions, 
or  in some of the more remote parts of  
the world. The two events are: 
1. the speed of t h e  vehicle being 

comunicated with (the a ircraf t ) ,  
and 

2 .  the dramatic increase i n  the 
numbers involved. 

To try t o  put this sapid expansion into 
some sort of perspective, from a 'need 
to communicate' point of view, it 
woul hink, assist to refer briefly 
to t elopment of aviation. 

to the advent of the Second 
World War, aviation in Europe was very 
much in its formulative stage. From a 
civil point of view air traffic, as a 
means of communication, was not only 
expensive but was s t i l l  being under- 
taken in a pioneering spirit, and from 
a military aspect the use of afrcraft 
in a defensive and offensive role, as a 
major weapon of war, had still to be 
proved, despite the lessons of a e r i a l  
bombardment learnt i n  the  Spanish Civil 
War. Only on the continent of North 
America had the potential of the use of 
aircraft as a rapid means of communica- 
tion advanced to a stage where regula- 
tion of aircraft f l i g h t s  prompted the 
need for intervention by a ground orga- 
nisat ion to assist i n  the safety and 
econouy of operations.  

The events of the Second World War, 
however, l e d  to a drarnatlc exploitation 
of the use of aircraft, not only as a 
defensive and off ens lve  weapon, but 
also as a means of rapid transporta- 
tion. Following the cessation of hos- 
t i l i t i e s  this expansion continued, 
particularly i n  the role  of c i v i l i a n  
passenger-carrying aircraft, which 
became used increasingly for  commerce 
and also for  pleasure purposes. 

Equally r a p i d  was the expansion in 
the soph i s t i ca t ion  and performance 
characteristics of both c i v i l  and mili- 
tary aircraft, resulting in the fact 
that today the mix of a i r  t r a f f i c  
varies from the l i g h t  executive 
a ircraf t  cruising at 160 knots to the 
wide-bodied jet transport cruising at 
500 knots, and supersonic transport and 
fighter aircraft flying at Mach I plus. 
Additionally, these aircraft, even in 
the field of civil aviation, can vary 
in the climb and descent performance 
from rates of 500 feet per minute to 
rates in excess of 5000 feet per 
minute. 



To try t o  g ive  some idea of the 
number of a i r c r a f t  involved i n  this 
equation, f o r  example, a t  the present 
t i m e  the  London Air Traffic Control 
Centre handles more than 3500 aircraft 
movements a day, over ha l f  of which are 
climbing and descending in the 
congested airspace around London. 
Heathrow Airport, the busiest inter-  
national airport i n  the world, is used 
by 70 d i f f e r e n t  airlines and for  the 
greater part of the day has a t  least  
one aircraft landing or taking o f f  
every minute. Even on the broad waters 
of the North Atlantic Ocean some 500 
a i r c r a f t  cross each day to  and from the 
Nor th  American continent.  

To channel this f l o w  of air 
t r a f f i c ,  and t o  obtain the necessary 
degree of orderliness to separate them 
one from another, requires the 
app l i ca t ion  of t h e  complex s e t  of rules 
and procedures. It i s  not t h e  purpose 
of th i s  presentation, however, to spell 
out the complicated art of controlling 
air traffic which is dealt with else- 
where, but to  refer t o  it only in the 
context a£ the  need t o  'communicate' 
for at present ,  a l l  af  the saph i s t i -  

cated aids at an air traffic control 
officer's disposal finally result In 
the use of a speech c ircui t  t o  issue an 
executive instruction to the p i l o t  of 
an aircraft, for the safeguarding of 
his flight. 

Zt was therefore t h e  urgent need 
for  d irec t  speech between the p i l o t  and 
the controller, rather than through a 
w i r e l e s s  operator, which resulted i n  
t h e  use of radio telephony for voice 
ca-mmunications and the abandonmen-t: of 
wireless telegraphy and the ' Q  " o d e ,  
other than i n  those areas to which I 
have previously referred. 

I t  was, however, clear that as 
aviation had progressed beyond nat ional  
boundaries, was rapidly  developing both 
economically and geographically on a 
world-wide basis, and was by i t s  very 
nature dependent upon the highest level 
of s a f e t y ,  any speech to be used had to 
be unambiguous and clearly understood 
by the mix of n a t i o n a l i t i e s  who could 
be present in any particular airspace 
at any specific time. A further 
inexorable factor in speech under- 
standing was that av ia t ion  w a s  
happening, was rapidly expanding, and 
would not wait upon lengthy world-wide 
debate of well-intentioned sectional 
interests. 

In recognition of the fact that  the 
growth of aviation would promote a wide 
var ie ty  of problems, in addition to 
international communication, a Conven- 
tion on International Civil Aviation 
was held in Chicago (U.S.A.) in 1944. 
As a result a£  this meeting of wsrld- 
wide aviation interests an organisation 
was es tab1 i a h e d ,  called the Provisional 
International Civil Aviation 
Organisation (PICAO). Later, following 
the ratification of the Convention, the 
organisation became the International 
Civil Aviation Organisation (ICAO) and 
today has a world-wide membership 
ranging from the  U . S . A .  t o  the  U.S.S.R. 
and from Iceland t o  Japan. 

The organisation works by consent 
through committees and it is a matter 
f o r  the  concerned part ic ipat ing  states  
to adopt the deliberations of these 
c o ~ t t e e s ,  by inclusion of them i n  
their nat ional  operating manuals, or, 
if appropriate in air legislation. 

It was then t h i s  body, ICAO, who 
applied i t se l f  to the task of intro- 
ducing for aviation a world-wide method 
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of standard speech communciation, to be 
adapted in a l l  airspaces used by incer- 
national f l i g h t s .  In doing s o  three 
main factors had t o  be recognised: 
l. the language used had t a  be 

common; 
2. the pronunciation of words had to 

be common; 
3. a s e t  of phraseologies had to be 

compiled t a  cover as many as 
possible of the standard 
communications essential to control 
the flights of aircraft, taking 
off, en-route, landing, and moving 
on the surface of aerodromes. 
In regard to the language to be 

used it is possibly an historic 
accident that a form of Englfsh 
provided the basis of the standard 
phraseologies. It has to be remembered, 
however, that the U.S.A. even before 
1945 had, due to its economic growth 
and great geographical distances, 
promoted the use of a v i a t i o n  as a means 
of rapid transport, and in doing so, 
had not only developed the techniques 
for the con t ro l  of air traf f ic ,  but had 
been using voice communication via a 
network of company radio frequencies 
for the issue of control instructions 
over long distances. Also amongst the 
greater part of the world's nations who 
were emerging as potential aviation 
users, the English language was 
undoubtedly the one most commonly 
understood. It was therefore possibly a 
case of common sense and expediency 
xather than design which resulted in 
the use of English. 

With regard t o  pronunciation and 
word spelling, an alphabet was devised 
which was designated, as far as 
p o s s i b l e ,  t o  cater for  the difficulties 
experienced by speakers other than 

native English. For example, the word 
' h o t e l ~ o s s e  fits aspirate and is 
pronounced ' o t e l ' .  Another example is 
t h e  word 'Quebec' which when pronounced 
in accordance with the phonetic alpha- 
bet becomes 'Keybeck'. Thus a genuine 
attempt was made to try to cater for 
difficulties in psonunciatlon in those 
areas where known problems existed. 

The standard phraseologies them- 
selves were designed t o  be as simple as 
possible within the constraints of a 
very technical subject, and had to be 
particularly phrased to try to 
eliminate any ambiguity. In this regard 
they have ta be submitted to continuing 
review; not only to prevent any 
liability to misinterpretation, but 
also to keep pace with the changing 
situation resu l t ing  from technologfcal 
growth. An essential element of t h i s  
common usage language is this coati-  
nuing review, and for  aviat ion purposes 
this is carr ied out: by one of the  
working groups of ICAO which comprises 
foreign nationals and representatives 
of the users; that is the pilots and 
the air traffic control officers. 
International agreement is only reached 
af ter  long periods of time. It is not 
perfect, but it works. 

The success of this use of a common 
method of communication f o r  world-wide 
aeronautical purposes can, it is 
suggested,  be attributed t o  four main 
causes. 
1. The need ta safeguard human life - 

the closing speeds  of modern a ir-  
craft can be likened to the 
velocity of a b u l l e t  out of a 
r i f l e ,  approximately 1000 miles an 
hour. Therefore when this is 
related to she three-dimensional 
spider's web of air traffic, i t  



w i l l  b e  readily apparent t h a ~  there 
must b e ,  as far as is reasonably 
possible, no ambiguity in the 
verbal messages which are exchanged 
between the ground and the a i r .  

2. The economic factor - the rapid 
expansion, in particular of c o w  
mercial aviation, would undoubtedly 
have been severely inhibited in its 
growth without the ex i s t ence  of a 
ground organisation capable  o f  
ensuring the safety and expedition 
of air  movements. A basic require- 
ment of such an organisation is the 
capability to relay, rapidly, 
i n t e l l i g e n c e  i n  writ  t e n  and verbal 
form, across the boundaries of 
separate Languages. 

3. The lack of sectional Interests - 
it is t a c t f u l l y  suggested that  a 
well-intentioned concern f o r  the 
preservation of the grammatical 
s tructure  of a particular language 
often inhibits the development of a 
common method of  communication. The 
urgency of the requirement to 
provide a so lu t ion  f o r  the safety 
and expedi t ion  of world-wide 
aviation meant that  sectional 
academic interests and champions of 
particular languages, became a 
secondary consideration. 

4 .  The use of an exist ing language - 
by general consent kt was decided 
t o  use an existing language as the 
b a s i s  for  aviation communications. 
His tor i ca l ly  and geographical ly  a 
form of  English was the language 
most commonly i n  use on an inter- 
national basis, and therefore 
urgency and common sense conspired 
to canfirm its application. 
It is considered t h a t  the s u c c ~ s s  

of the adoption of a common inter- 
national language for aviation, was due 
t o  the will t o  succeed, abetted by the 
f a c t  that  safety of human l i f e  and 
commercial expediency were paramount to 
the bustling growth of a i r  transport 
and the fact  that a permanent: inter- 
nattonal body, the Internat ional  C i v i l  
Aviation Organisation, was in 
existence, for debate on agreement by 
consent .  

indeed, as mentioned earlier this 
afternoon, the exploitation of SSR for 
this purpose is already well advanced. 
SSR as you know permits an a i r c r a f t  to 
be interrogated and information to be 
obtained without recourse to the use of 
R/T speech c ircui t s .  Presently in£ or- 
mation obtained from the aircraft's 
transponder in this manner is generally 
l imi t ed  t o  the aircraft 'S identity and 
t h e  height a t  which it i s  f l y i n g .  

However, because this f a c i l i t y  
exists it i s  a l s o  capable of being 
exploited for  other forms of two-way 
intelligence. You will undoubtedly have 
heard of the term mode S. The S stands 
for selective and in the context in 
which we are considering its a p p l i c a -  
tion, it acts as a data link between 
the aircraft and the ground. As its 
name implies aircraft carrying this 
Mode S transponder can be contacted 
individually without other aircraft 
being involved, which of course i s  not 
the  case when R/T is used. In other 
words the aircraft has an automatic 
private line via the Mode S transponder 
t o  the ground station computer and 
therefore information can be exchanged 
by data transmissions rather than by 
speech circuit. 1 should mention that, 
to be effective, the selective addres- 
s i n g  of the  aircraft in this manner 
requires the a p p l i c a t i o n  of a different 
technique of interrogation of the air- 
craft transponder. 

It will be clear that such a method 
of air-ground communication opens up 
w i d e  horizons,  which are not necessa- 
r i l y  l i m i t e d  t o  a ir  traf f ic  control. 
However, whatever form these cummunica- 
tions may take, it i a  considered v i t a l  
that the princ iple  o f  a world-wide 
standard format, and t h e  symbols and 
phrases to be used, follow a similar 
forum of international agreement as has 
been the case with radio telephony. 

New methods of communication, par- 
t i c u l a r l y  between the air and the 
ground, will doubtless be advanced with 
the advent of modern technology. And 



Discussion .... 
Generally i t  w a s  fe l t  that it would 

be impossible  to replace the voice 
link. Mr. Rahmann remarked that the 
v i t a l  link has proven safe despite i t s  
failures! The question of replacement 
is only a va l id  one, when something 
else has proven very effective. Data 
l i n k  has not yet  developed to  a degree 
of safety equal t o  R/T. 

Mr. Domogala s a i d  that  a l o t  w a s  
mentioned about mode S; i t  i s  particu- 
lar ly  promoted by the FAA and the 
operational target date is 1990 - 1995. 

B u t ,  taking a close look at world 
developments, one can be lucky when a 
radar will be available in Greece by 
1990 - and everyone is flying to Greece 
these days - and in Chaad one expects a 
VHF transmitter not before 1988. 

Captain Vermeulen reminded tha t  
data-link i s  t o  come, although he is 
not entirely happy with it. If a con- 
troller i n  his instructions to the 
pilot increases t h e  pitch of his voice, 
this cannot be seen on a display.  
However, i t  would be of i n t e r e s t  to 
send operational f l i g h t  information via  
data-link; voice communication is to be 
a p p l i e d  for messages which require 
direct compliance. 

The Influence of Noise 
by Dr Masius 

Sound 1s conducted through the ear- 
canal, the ear-drum and t h ~  ear-bones 
into the cochlea where sensitive 
hearcel ls  change vibrations i n t o  nerve 
stimuli. These hear-cells ar very 
important and vulnerable t o  loud noise. 
When you have to stay i n  a noise  
environment for a long time and the 
noise exceeds the 80 dB limit, the 
hear-cells may be damaged and part of 
the hearing may be lost for ever .  In 
other words, noise induced hearing loss 
can be expected if  noise  exceeds during 
a long time the 80 dB limit. 

Young and healthy individuals 
already hear sounds with a pressure of 
20 microPa. or more, whereas nofse 
becomes painful a t  a pressure of 
100,000,000 micropa. or more. I don't 
think that you have such sophisticated 
equipment in t h e  cockpit, but we all 
have it in our head. As it is difficult 
to treat a scale which goes up to 
100,000,000 microPa . ,  w e  use a logarit-  
hmic scale (dBs). A typewriter produces 
a noise of 60 dB, a car 80 dB which is 
60 times t he  n o i s e  generated by a 
ty pewrlter. 

Young and healthy i n d i v i d u a l s  can 
hear sounds with a frequency between 20 
and 20,000 Hz.  When the person gets 
older this scale is narrowed. 

at Work - 
Stekelenburg (Occupational Heaith Officer) 

The speech frequencies extend f rom 200 
- 6,000 Hz. The Dutch telephone company 
for  example uses frequencies between 
390 and 3,400 Hz. 



The result of a hearing test is 
expressed in an audiogram. On most 
occasions the initial noise induced 
hearing loss is found at  4,000 Hz.  
Other frequencies are involved  too in 
case of progressive hearing l o s s .  To 
o b t a i n  an  impression of t h e  p o s s i b l e  
noise induced hearing l o s s ,  t h e  thres- 
h o l d  shifts are c lus tered after correc- 
tion of the expected age related hear- 
i n g  loss. Hearing losses are generally 
not caused by noise ,  when 50% of t h e  
individuals have no hearing l o s s  a£ ter 
application of t h i s  correction. If the 
average hearing loss at 2,000 and 4,000 
Hz is 45 dB or more, there i s  a good 
chance t h a t  difficulties i n  speech  
understanding arise. 

Sound s t imul i  are conducted by the 
c o c h l e a r  nerve i n t o  the brain stem. In 
this way nolse  may i n f l u e n c e  the 
autonomic system, the hormonal system 
and the v ig i lance .  So, differenL 
reactions of e.g. heart and stomach may 
provide an indication that people are 
submitted to noise. 

Work load can be expressed in three 
models: 
L. Classic model, workload versus 

taxability. This model cannot be 
used when you have t o  work with 
your mind. 

2 .  Cybernetic model, feed-back system. 
Thfs model indicates the o p t i m a l  
workload; underload and overload 
need correction. 

3. Stress model, adaptation system. 
("war economy"). Usually you have 
t o  do  much more than you can. Such 
a s i t u a t i o n  cannot l a s t  long and 
w i l l  o therwise  cause s t r a i n  and 
mental or physical exhaustion. 
Concentration at work can be 

explained by the cybernetic model; it 
depends on the  noise l e v e l ,  the  noise 
quality, t h e  task qual i ty  , the 
character of the subject ( i n t r o v e r t /  
extrovert, A-ty pe/B-rype, IQ) and other 
mental load. Noise may increase the 
mental performance by stimulating the 
vigilance of i n d i v i d u a l s  with a high  
IQ. Too much noise and noise with 
d i s t u r b i n g  q u a l i t i e s  r e s u l t  i n  a 
decrease of the mental performance. 

Communication doesn* depend only 
an the n o i s e  exposure level, but also 
on the quality of speech and amplifica- 
tion, the  position of the  speaker, the 

vigilance of the listener, fami l ia r i ty  
with the subject matter, familiarity 
with the language, the quality of 
hear ing  and the use of ear protection. 

Telephone can be used s a t i s f a c t o r y  
a t  noise l eve l s  up to 60 dB; communi- 
cation is satisfactory at noise l e v e l s  
up t o  85 dB. That doesn't mean that you 
can hear everything. The braln has 
quite some memory and need not hear 
very much of a sentence  to f i l l  up the 
rest and to know what: has been said. If 
w e  take a t e s t  for example with foolish 
words, you will be able t o  repeat 95% 
of the  words with a noise level of 60 
dB. When the noise l eve l  increases to 
70  dB only 5% of the words can b e  
repeated, although the  other 95% will 
be investigated by your brain. Most of 
the  times t h i s  works very good, but 
sometimes not! One thinks that one has 
understood the message, while one has 
only made an interpretation which may 
be wrong ! 

Stress at work calls for automatic 
reactions of the body. We can d i s t i n -  
g u i s h  the f o l l o w i n g  reflexes: 
1. Novelty reflex. Head and eyes p o i n t  

at the source of sound; t h e  hearing 
threshold i s  reduced.  

2 .  Startle reflex, e.g. s h o r t  closure 
of the eyes. 

3 .  Alarm reaction (stress model). 
Elevation of the diastolic blood- 
pressure, increase of the heart-rate, 
structure of t h e  bloodvessels, increase 
of the metabolism, reduction of 
perf usian and peristalt ic waves of the 
gastso-intestinal tract, increase of 
the tension of the striated muscles and 
dilatation of the pupils. A t  l ong  term 
t h i s  may result i n  mental disturbances 
and an elevation of the blood pressure. 



Aircraft Calling - by Captain Denis Leonard p a n  Air Services) 

There is a story of a farmer who had a rnule which wouldn't work unless he was 
quite severely urged on with a big stick. H i s  nex t  door neighbour had a mule which 
seemed to work almost by telepathy,  certainly by nothing more than a simple word of 
encouragement. The f i r s t  farmer came t o  his neighbour and said: "can you train my 
mule to work that way"? So they went up to the first farmer's farm-yard, where the 
mule was standing and the neighbour picked-up a huge balk of timber, went up to the 
rnule and with his full s trength  struck the mule on top of the head, knocked him to 
his knees. The farmer protested vigorously and said: "I thought you could train my 
mule without beating him". The neighbaur answered: "Ok', certainly I can, but I've 
got to attract his attention first"! 

The aircraft call sign to t h e  pilot is a means ef attracting his a t t e n t i o n  when 
It comes to his headset. And it is a very important function when he is performing 
o t h e r  tasks on the aeroplane. We hope we don' t have t o  be struck with a large balk 
of timber. We also  hope that t h e  words which come through our headsets will attract 
our attention in a sensible manner and allow us t o  carry on w i t h  our normal tasks a t  
other times, when it is not necessary for us t o  have our attention in the headset. 

Today's paper was presented at a meeting of the U n i t e d  Kingdom Flight S a f e t y  
Committee, 10th May 1983, later printed in the BALPA "Log* and reprinted in the "ICAO 
Bulletin". The author was nominated by IFALPA to participate in the ICAO Study Group 
for the Elimination of Ambiguities in Radiotelephony Call Signs (EARC). 

In recent times an accident was 
narrowly avoided at  a major European 
a t r p o r t  when two aircraft with similar 
call signs lined up at o p p o s i t e  ends of 
the same runway in poor visibility. On 
that particular occasion luck was suf- 
ficient to atop the take o f f  of a jet 
aeroplance while it was s t i l l  on the 
runway so that  i t  d i d  not collide w i t h  
a smaller aircraft  at  the other end. 
No one was hurt. But i n  1982,  luck ran 
out and there was a notifiable accident 
in which a passenger was seriously 
injured when the call sign of a depar- 
ting DC10 was mixed up wi th  a similar 
flight number of another operator. 

Concern about m i s i d ~ n t i f i c a t i o n  is 
not actually new. Air traf f ic  grew at 
a very fast rate following the second 
world war, particularly with the advent 
of the jet aeroplane, and with that 
growth came the sophisticated system of 
Air Traffic Control in wMch one could 
no longer f i l e  a f l i g h t  plan  jus t  
thirty minutes before departure and 
e x p e c t  an in s tan t  and unrestricted 
clearance. The effect of that change 
on airline operators meant that they 
could no longer use the registration 
letters of the aeroplane f o r  flfght 
planning  purposes and the flight nurnber 
became the prime means of identifica- 
tion both for commercial purposes and 
in t h e  air. 

The transition from the old fami- 
liar system to these new numbers was 
not easy. C o n t r o l l e r s  knew many of the 
regular ca l l  signs as particular types 
of aeroplane and also knew many of the 
pilots who flew them. The new flight 
numbers were not popular and soon gave 
rise to problems. By 1966 these 
problems had reached such a level that 
France wrote to ICAO saying that the 
orderly operation of ATC was t h r ea t -  



ened. The COM/OPS Divisional Meeting 
in that year called for some action to 
be taken but no real solutions were 
offered and the call sign confusions 
got worse. In 1968 the flight plan 
system was amended to facilitate the 
introduction of the repetitive flight 
plan and the use  of f l i g h t  numbers 
became even more d i f f i c u l t  t o  drop 
because they were at that time the only 
form of identification known su f f i -  
c i e n t l y  i n  advance of the departure. 
That fact i tself  lead t o  even more use 
of numbers. 

In 1972, a p i l o t  in what was then 
B r i t i s h  European Airway S ,  suggested 
that the l e t t er s  of the ICAO phonetic 
alphabet,  being more distinctive sound- 
i n g  than the numerals, cauld be used as 
a direct replacement for  the flight 
numbers using all twenty s i x  so that  a 
c a l l  s i g n  con ta in ing  the company desig- 
nator followed by three letters could 
produce up to 17,57 6 fdentiffcations, 
f a r  more than the 9999 by the use of 
four decimal digits. The f l i g h t  number 
would be retained for comercial pur- 
poses and the alphabetic equivalent used 
for ATC only. 

That idea was studied by the COM 
Study Group of the B r i t i s h  Airline 
P i l o t s  Association and found to  have 
much t o  commend i t ,  but a l s o  t w o  s ign i -  
ficant defects. F i r s t ,  a 'two le t ter  
designator followed by th ree  other 
letters would in many cases be identical 
t o  a civil registration marking, f o r  
example DABEC. Unless that could be 
overcome, the proposal could go no 
further. The s o l u t i o n  was to place  an 
e x t r a  character, a single numeral, in 
the call sign so as t o  give it a 
distinctive appearance and sound ( e . g .  
Dan Alr BRAVO FOUR ECHO CHARLIE). 

The second point was that the 
letters of a call sfgn equivalent to a 
particular flight number for one company 
would also be used for the same f l i g h t  
number by other a i r l i n e s  so that  the 
similarity would simply be tans£ erred 
into the new system and identical 
numbers would still produce i d e n t i c a l  
call signs. This problem was considera- 
bly  reduced by giving airlines different 
codes, deleting from the alphabet the 
letters of the  company designator. The 
effectiveness of t h i s  solution will be 
seen later .  

With these two d i f f i c u l t i e s  resolved 
the scheme seemed workable. A further 
development offered i t se l f  with the 
choice of the single numeral. Although 
the prime purpose of the numeral was to 
split up the string of alphabetic char- 
acters, the numeral itself could be used 
to give additional information. At 
first the th inking  was t h a t  s ince the 
most ca l l  sign confusions had been 
observed on the domestic services of 
BEA, t h e  numeral could be the first of 
the four digits of the flight number 
indicating the route being flown. The 
c o n t r o l l e r  on the Study Group thought 
t h a t  would be unnecessary and rather 
restrictive if the system was to be used 
to its full potential outside the United 
Kingdom. A better use would be to indi- 
ca te  some of the characteristics or 
performance of the aeroplane itself, 
including the wake turbulence category 
of jet aircraft. 

Having settled the derails, the 
next step was t a  t ry it out. It had 
been proposed as a solution t o  a pro- 
blem particularly affecting BEA and the 
Air Traffic Services office of the air- 
line welcomed the suggestion but unfor- 
tunately the operations s e c t i o n  was not 
interested. Dan Air, also with sche- 
duled domestic services, was i n t e r e s t e d  
and l e t  it be known that from 4th 
October, 1972, those f l i g h t s  would 
operate with the new alpha-numeric call 
signs. Up to that time the company had 
managed to f i l e  standard f l i g h t  plans 
using aircraft r e g i s t r a ~ i o n  c a l l  s igns  
and was strongly resisting pressure to 
enter the stored plan system with 
flight numbers. On that Wednesday 
afternoon, the first flight departed 
from Leeds  to Glasgow as Dan Air B M V O  
THREE TANGO FOXTROT and returned as 
TANGO GOLF. Other services joined the 
nexr day and for four days the system 
seemed to work well in the air and with 
ATC, but on the administrative side i t  
was ev ident  that not enough information 
had been passed out in advance and the 
trial was halted for that to be sorted 
out. 

During the following years a i r l i n e  
traf f tc grew even more rapidly and Dan 
Air actually doubled in s i z e .  The 
problems i n  BEA were at last recognised 
but still there was no acceptance of 
t h e  alpha-numeric form, rather an 
attempt was made t o  use a hybrid system 



in which the second digit of t h e  flight 
number was deleted and an e q u i v a l e n t  
s u f f i x  le t ter  added. 

As a system it was far  from ade- 
quate and created as many d i f f i c u l t i e s  
as  i t  s o l v e d ,  so after  a run  of s i x  
months it also was dropped.  A further 
attempt t o  rev ive  the full alpha- 
numeric trial was vetoed by the 
National A i r  Traff ic  Services on the 
ground that unless BEA took part, the  
results would be of little value, It 
was suggested that an exercise i n  t h e  
ATC simulator would prove the same 
points as a flight trial with greater 
safety ,  but  time on the simulator would 
not be available for another three 
years. The programming of a computer 
to examine the call sign similarities 
of scheduled flights in Europe alone 
was estimated then t o  cost  over 
$ 150,000 without count being taken of 
the rapidly growing charter traffic. 

It was qui t e  obvious that i f  any 
progress w a s  to be made, some hard facts 
and figures would have t o  be produced to 
show j u s t  how great was the problem and 
how well would the alpha-numeric system 
reduce it, if at  all. A t  that t i m e  the 
United Kingdom had introduced the Handa- 
tory Occurrence Reporting system (MOR) 
and among the f i r s t  inputs were several 
cases o f  hazardous c a l l  s ign confusions. 
Research which BALPA had s ta r ted  in 1972 
w a s  expanded and with the assistance of 
IFALPA Member Associations, data were 
col lected also from outside Europe. Even 
before t h i s  col lect ion was completed, 
ICAO had heard of the project and asked 
for details through IFALPA, The moun- 
t i n g  evidence showed clearly that there 
w a s  indeed a serious situation and that 
the alpha-numeric proposal had a very 
good chance of resolving it, but there 
w a s  a reluctance t o  get ICAO involved 
until the  actual extent of the problem 
and its solut ion had been fully 
evaluated by analysis  of the evidence. 
It w a s  apparent that i n  the n o i s y  envi- 
ronment of the f l ight  deck and with even 
only s l i g h t  d i s t o r t i o n  by the R/T, many 
of the numerals were being misheard and 
tha t  flight numbers which seemed clear 
enough on paper were easi ly  confused 
coming through a headset either in 
flight or on the ground. 

The main past of the research was 
conducted by aircrew w r i t i n g  down every 
c a l l  s i g n  as they heard it on a control 
frequency, the times of joining the sec- 

t o r  and leaving i t .  After f i v e  years,  
some 8,000 c a l l  signs had been noted on 
nearly 1,500 ATC sectors, mast of them 
in Europe. On many of these sectors the 
observation was not  complete either 
because the observer had t o  discontinue 
before the aircraft left the frequency 
or because one or more call signs were 
missed or could not properly be iden t i -  
f i e d .  These sectors were discarded and 
the f ina l  analysis was made of nearly 
5,000 ca l l  signs on 800 sectors. 

Obviously the problem of call sign 
confusion would be reduced roughly by 
one half  i f  ha l f  a£ the a ir l ines  used 
the  alphabetic form instead of flight 
numbers, but it would be necessary to 
determine what would be the result i f  
a11 the f l i g h t  numbers were converted to 
the  new form. The f i r s t  results confir- 
med the problem. In the flight number 
form, on an average airways sector i n  
Europe, an observer could find one 
potential call sign confusion every 
seventy five minutes. With a l l  identi- 
fications converted in to  an alphabetjc 
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form, the potential was reduced drama- 
tically t o  only one in every one thou- 
sand one hundred and fourteen minutes, 
an improvement of over 1 4 : l .  If some 
flight numbers were retained the reduc- 
tion in actual confusions should be 
much better than 90%. Unless these had 
been some gross inaccuracies in the 
survey, the potential superiority of 
the system was clearly confirmed as 
sufficient to justify i t s  introduction 
at least on a t r i a l  basis. 

In 1978,  with this evidence avail- 
able, ZFALPA was ready t o  present the 
case to ICAO. The Air Navigation Gom- 
mission requested the Secretariat to 
establish a Study Group and a f t e r  two 
years of correspoadence, the Group m e t  
i n  Montreal in November 1980. The 
Group members were Russia, Japan, 
France, Netherlands, U n i t e d  Kingdom, 
IATA, IFALPA and IFATCA, although 
France d i d  not attend the meeting and 
Russia has made no input a£ any kind. 
The United Kingdom was by then f u l l y  
supporting the proposal. The recommen- 
dations at the end of the meeting were 
that the system should be tried out in 
a simulator and i f  found satisfactory 
there, then also in f l i g h t  by one or 
more airlines. The Group would also 
examine the other existing ,forms of 
call s igns  and i f  appropriate, draft an 
amendment for inclusion Tn Annex 10. 
Such a draft amendment: has now been 
proposed. The review of t h e  other call 
sign forms has not been completed but 
may be necessary before 1987 when all 
airline designators will become three 
l e t t e r  groups. 

The simulator exercise sponsored by 
I C A O  was conducted at O t t a w a  in January 
1981, observed by representatives of 
ICAQ, IFATCA and IFALPA. The object 
was to show whether the new c a l l  signs 
would be usable  in modern ATC systems 
under intensive workload. The f l i g h t  
number to cal l  sign conversion w a s  made 
i n  the  computer of the simulator using 
a program in FORTRAN suppl ied by IFALPA 
and adapted with a COBOL interface 
routine. After only a very short time 
it was obvious that  the contro l l er s  and 
pilots were having little o r  no d i f f i -  
c u l t y  w i t h  the new call signs efther on 
their own or when mixed  with numbers 
and the  way was c l e a r  for a larger 
in-flight trial which Dan Air commenced 
on February 18th, 1982. 

Cathay P a c i f i c  was also showing 
interest in par t i c ipa t ion ,  but the main 
difffculty was that the new form was 
not get incorporated i n t o  ICAO proce- 
dures and so could not be used on 
international flights without the 
consent of the  States overflown. Dart 
A i r  obtained that consent from Ireland 
and The Netherlands but France did not 
reply to the  requests. Without France, 
the trial could not be extended ta 
include the popular routes into 
Switzerland, Spain, Portugal and the 
Canary I s lands ,  rjhich would also permit 
the participation of several other 
B r i t i s h  operators and those from Nort- 
hern Europe. Brymon Airways were ready 
to jofn in the t r i a l  from November 1982 
but hindered by the refusal of the 
British Airports Authority to accept 
these flights at Heathrow, apparently 
under the impression that this new form 
would give them the same problems they 
found with two other non standard forms 
used by British Airways Shuttle and 
British Airtours in which random selec- 
tion of letters in the call signs were 
not predictable  by any simple mathema- 
tical process and therefore not so 
compatible with the airport computer 
systems without very expensive software 
changes. In f a c t  the f u l l  alpha- 
numeric i s  easily handled by computers 
because of its mathematical base and 
there is already a substant ia l  amount 
of so£ tware available in different 
computer languages. 

The German Authorities and Contxol- 
1ers'Associatian d e c i d e d  to carry out 
rheir own simulation. Most regrettably 
there was no consultation I n  advance 
and the exercise conducted in Munich 
was not witnessed by ICAO or IFALPA. 
The report which followed as in several 
respects contradictory t o  the results 
of the Ottawa simulation and t o  the 
flight trials, but the report  also 
described the content and schedule of 
the exercise which would  have been 
almost impossible in reality and a most 
questionable introduction to a new 
system or test of i ts  v a l i d i t y .  It d i d  
agree with the Ottawa observation that 
where c a l l  sign similarities exist in 
any form, confusion does follow. 

I n  April  1983, another tr ia l  
commenced i n  South Africa following 
preparations in which material  supplied 
by Dan Air was used. In that trial, 



there was a much higher proportion of 
traffic using alphabet ic  call signs 
i n c l u d i n g  several aircraft registra- 
tions and there was a very significant 
reduction in similarities shown. 

Out of all this have come some 
s i m p l e  facts. 
L. Call  s i g n  similarities cause 

confusion which can be lethal. 
2. If the similarities are reduced, 

the potential for  confusion is 
seduced and indiscipline becomes 
less significant. 

3. Most: of the objections to the 
proposal before the  trial started 
were speculation which has not been 
supported by the results. 

4 .  The alpha-numeric is usable, though 
the extent  of trial so far i s  too 
l i r n i  t e d  by non operational factors 
to give results w i t h  statistical 
valid1 ty . 
The trial phase i s  now over and the 

future of the project lies with ICAO 
and the air l ines .  If the decision i s  
taken to proceed w i t h  i t ,  t h e  ground 
work has mostly been done and there 
w i l l  be  little cost  involved.  
Appreciation must be expressed of the 
help and co-operation of Dan Air and 
i t s  s t a f f  at a l l  levels, and of t h e  
close liaison with the controllers 
through their Guild. 

A Flight Identification System for Air Traffic 
by Mr Michel Thivant (Air inter) 

Purpose and h i s t o r i c a l  background. 
The automation of a i r  traffic 

services enables the storage of various 
data framing the f l i g h t  p lan  whose 
reference i s  the f l i g h t  identif ica- 
t ion.  Thls  identification through the 
flight number itself is undeniably 
profirable because of its invariabil- 
i ty; however, this system creates some 
important problems to the executive 
office i n  charge of the air t r a f f i c  
control. The increasing number of air- 
lines using this system causes similar- 
i t y  of codes t o  appear. Consequently,  
confusion and errors are more 
frequent. 

Improvements brought by our airline 
i n  1975, quickly turned o u t  to be 
insufficient. This improvement consis- 
ted in the addition of one letter to 
the flight number. The SCTA (Service du 
ContrSle  du Trafic  Agrien), w e l l  aware 
of these problems, w i l l i n g  to solve 
them, urged the French a i r l i n e s  t o  coo- 
perate i n  order t o  work out a system 
which would remove a l l  confusion i n  
f l i g h t  identification. In late 1976 ,  
A I R  LNTER put forward to the SCTA a new 
system which we named "BIGRAM OF ZDEN- 
TIFICATION". This new system is simple 
and most flexible. 

During 1977, after various simula- 
tion~, i t  was adopted by the French 

Administration and allowed to be used 
experimentally on a l l  French domestic 
f l i g h t s  operated either by regional 
a i r l i n e s  or by state authorities and 
important companies (i.e. the  Army, the  
Aerospatiale, etc...). The internatio- 
nal airlines, AF and UTA were excluded; 
such a system could no t  be used outside 
the national borders. In 1978, this 
system was f i n a l l y  adopted. 

THE METHOD. 
Description: 
The flight identification as a 

whole is given by t h e  a i r l i n e  code and 
the last three digits of the flight 
number CO which another two-letter 
code, known as bigram of identifica- 
t i o n ,  is added. 
Example : IT 433 BC. 

The bigrams of idenrification are 
composed of two letters of the alphabet 
excluding the vowels I and 0 ,  as well 
a s  t h e  two-lettercodes used either to 
designate the French carriers or t o  
i d e n t i f y  means of radionavigation 
(except ILS). 
Example : AA-AC-AE etc... 
This system allows about 450 possibili- 
ties. 

The bigrams of identification are 
allocated by the SCTA according to the 
number ef d a i l y  f l i g h t s  and to t h e  



maximum number of flights during each 
airline's most crucial peak hour. The 
bigrams do not follow a logical pattern 
(from AA to AZ) but  are attr ibuted i n  
an aleatory manner (AA, M Z ,  SF, etc  . . . l  
avo id ing  the  use of opposite bigrams 
for the same airline (AB and BA f o r  
example). The a l l o c a t i o n  of bigrams i s  
divided i n t o  two c a t e g o r i e s :  one for  
scheduled flighrs (regular bigrams) and 
one dedicated to  a daily pponctual use 
(JOKER bigram). 

Taking i n t o  account one movement 
every three minutes, we can expect, 
after a certain period of time, t o  f i n d  
a similar bigrarn according t o  the 
number of p o s s i b i l i t i e s  given t o  t h e  
a i r l i n e .  
For  example : - f o r  24 p o s s i b i l i t i e s  

return after IH12 (AA 
to A Z ) ,  

- for 48 possibilities 
return after 2B24 (AA 
to BZ), 

- for 150 possibi l i t ies  
return after  7H30 (AA 
to GF) . 

It  i s  important to note t h a t  the number 
05 bigsams a l l oca ted  to  the carrlers i s  
n e i t h e r  cumulative in case of regroup- 
ment, nor interchangeable.  The STCA i s  
i s  the competent authority which stu- 
dies each case,  according to the  
criteria listed above. 

Practical  use: 
A bigram i s  added to  each f l i g h t  

number correspanding t o  all commercial 
f l i g h t s  operated within national 
borders, including Corsica; scheduled, 
supplementary and charter f 1 ights  as 
w e l l  as non-ssheduLed and positioning 
f l i g h t s .  THE BIGRAM IS  ALWAYS LINKED 
WITH ITS ALLOCATED FLLGHT NUMBER -- 
regardless any modif icat ion which might 
occur to the f l i g h t  itself except for a 
d e l a y  over 5 hours (ATR INTER).  Techni- 
ca l  and t ra in ing  f l i gh t s  are s t i l l  
i d e n t i f i e d  by the national  r e g i s t r a t i o n  
system (e .g .  F.BUAL). 
a) The stored scheduled f l i g h t s  (RPL) 

are a l l o t e d  a "regular" bigram 
according to a computerized 
classification method. 

b )  The f l i g h t  preparation o f f i c e  i s  
given a number of "JOKER" bigrams, 
which they use most efficiently for  
supplementary, charter and non- 
scheduled flights and also 
positioning aircraft and flights 
with important delay S .  These codes 

l a s t  as long as the duration of the 
flight and can be reused a f ter  
f l i g h t  closure.  
Example : supplementary f lf ght 
IT 8434 n i l1  be i d e n t i f i e d  as 
IT 434 BL; BL being the JOKER 
bigram. 
P a r t i c u l a r i t i e s .  

1. Who is in charge of adding a bigrarn 
t o  a f l i g h t  number? 

Alway S the carrier operating the  
flight. The airline is bound to provide 
the crew with the bigram(s)  t o  be used, 
in due time ( a t  least  2 hours) by t h e  
most appropriate means (message or 
note). In all cases, information is 
sent to the departing terminal and to 
the duty manager of the airline opera- 
t i n g  the a ircraf t  on a regular basis. 
If the information is g iven  by message, 
the  full code w i t h  the phanetical repe- 
tition of the bigram will have to be 
mentioned. 
Example : I T  8335JIT335 CU Charlie 
Uniform. 
2. Very important de lays:  

RPL: If t h e  delay is over 5 hours 
(AIR INTER), the WL fs cancelled and a 
FPL is transmitted using a JOKER bigram 
as identification. 

FPL: We are careful not  t o  take the 
JOKER bigrarn already used on the 
delayed f l i g h t ;  the same rule is 
adopted for a scheduled f l i g h t .  
3 .  In case of d ivers ion  (FPL):  

The original bigsam is still l inked 
with the flight number except when the  
delay is over 5 hours (AIR I N T E R ) .  In 
this case  a JOKER bigram is u s e d .  
4 .  Informing the  C r e w  when us ing  a 
FPL : 

The s i m p l e s t  way t o  inform the crew 
i s  t o  hand over the copy of the PPL to 
them before departure; thus, t h e  depar- 
t ing  terminal has to be the addressee. 
5. Identification for air traffic: 
a) by means of 7 figures, f o r  example: 
IT 532 RD. This code fully appears on 
the air  t r a f f i c  messages and on the 
c o n t r o l l e r s ' s t r i p s .  
b )  the visualization on the radar 
screens i s  provided by a label with the 
simplified i d e n t i f i c a t i o n :  for  example: 
IT-RD . 
c) radiotelephonic conversations com- 
ply with the fo l lowing rules: 

- use of the bigram ident i fy ing  the 
airline corresponding to a phonetical 
code, then, on the f i r s t  c a l l  the 
flight number and last the bfgram of  



identification. 
Example: the flight IT 532 RD, on the 
first contact on a frequency will be  
cal led "AIR INTER 532 ROMEO DELTA". 
Then, when i t  remains on the same 
f r e q w n c y ,  a simplified code "IT RD" 
can be used which f S announced "AIR 
INTER ROMEO DELTA". To avoid confusion, 
t h e  contro l l er  may i n s i s t  upon t h e  
permanent use of the f u l l  code. 

CONCLUSIONS. 
This system does not claim to be 

the ideal solution to all flight iden- 
tification problems. It has, neverthe- 
less, the obvious advantage to increase 
security, avoiding the confusions which 
the nine numerical possibilities have 
led to so far. In addition, this system 
allows a sufficient period of time to 
elapse between two flights which might 
have the same f i n a l  bigram. With AIR 
INTER, our 150 possibilities e n a b l e  us 
to re-use the same code after a five- 
hour-interval only and fo l lowing a very 
d i f f erent  flight number. 

Moreover, a computarized program 
enables us to allocate the most 
suitable regular bigrams in re la t ion  
with each f l i g h t  route, so that the 
last letter of the bigram cannot be 
used before a reasonable time (at least 
30 minutes minimum) within the same 
controlled area. In the same way, on 
re turn  and crossed routes, the last 
letter of the bigram will be mast 
unlikely t o  be found at the same time. 
In a given time, no other flight can 
have t h e  same bigram within  the same 
controlled area. 

Within the air l ine ,  opposite  
bigrams are  not to be found, and there 
is little probability f o r  the last 
Letter of the bigram to be used both at 
the same place and at the same time. 
T h i s  bigram of identification cannot be 
confused with a reference point  t o  two  
letters. 
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Discussion .... 
One of the problems we of ten  m e e t  

as p i l o t s  i s  tha t ,  upon crossing the 
border, a d i f f e r e n t  system applies. 
According t o  Capta in  Vermeulen one only 
finds solutions t o  a particular problem 
in a particular area. Bigram f o r  
example i s  based on f u l l  automation. 
For appl icat ion  throughout the world, 
it has to be realized t h a t  it will take 
at least 20 y e a r s  before everyone can 

app ly  automated systems. We must find a 
global solution. 

Although new c a l l  s i g n s  may find 
implementation, Mr. Domogala queried 
why airlines continue with the1 t 
present call sign allocation systems. 
I n  this respect Captain Vermeulen 
expressed h i s  view that airlines do not 
understand what pronunciation problems 
we have. A s  the p e o p l e ,  ass igned to 
a l l o c a t e  c a l l  s i g n s ,  o f t e n  have no 
pilot- or controller experience, you 
get the impression that you are ta lk ing  
against a brick wall. 

Incident without Accident - A Case Study 
by Mr Ehrhard Hochstejn (Eurocontrol) 

that occurred in the Maastricht air- 
space more than  a year ago. The occur- 
rence was o r i g i n a l l y  r e p o r t e d  a s  a 
typ ica l  example of c a l l  s i g n  confusion, 
but af te r  investigation i t  transpired 
that non-appliance of standard R/T 
phraseology was a main contributory 
cause of t h i s  incident. Fortunately 
this did not result  in an infringement 
of separation standards or an accident. 

The situation. 
Two aircraft, a Gulfstream followed 

by a Boeing 737, were about to enter 
the Brussels ULB via the UG1. The G 2  
w a s  coordinated at  FL370, whereas t h e  
B7 37 was coordinated climbing to FL290 
and requesting FL330. The distance of 
1 5  NM a t  the time of transfer of com- 
munication was increasing as the G2 was 
faster.  I n i t i a l  contac t  was established 
with the following transmissions: 

"Maastricht control, good after 
noon, A l f a  Four  Oscar Alfa A l f a  .,, a t  
three seven zero". 

"Roger s i r ,  we have radar  con tac t ,  
three seven zero, Koksy Spsimont 
Nattenheim and you have an awful 
w h i s t l e  when you are transmitting". 

"Koksy Sprimont Nattenheim, was 
that cleared three seven zero". 

"Yeah, o r  do  you l i k e  higher". "... t h a t  w i l l  do". 
Introduction. "Okay, three seven zero t o  
T h e  following will give you some maintain". 

d e t a i l e d  information of an i n c i d e n t  

INPUT 



This conversation sounds like a 
normal first contact with the aircraft. 
The controller had no doubts that R/T 
contact  was establ i shed with the 62 and 
that this conversation was unambiguous. 
What he did not know, or  d i d  not 
realize, is that: the second and third 
response of the airborne station or ig i -  
nated from another aircraft than the 
one identified af ter  the f i r s t  ca l l .  
The other a i rc ra f t  was an a i r l i n e r  w i t h  
a call s ign sfmilar only i n  one 
respect: an " A l f a "  a t  the end of the 
c a l l  sign. 

What happened ? 
Bath f l i g h t s  were sent  t o  

l laastricht  frequency at  about the same 
time and made their i n i t i a l  ca l l  simul- 
taneously.  Both transmissions l a s t e d  an 
equal period of t i m e .  The response t o  
the  initial ca l l  was picked up by the 
B737, who a l s o  had ca l l ed  Maastsicht 
but couldn't know that his c a l l  sign 
was not heard on the Maastsicht fre- 
quency ... The B737 complied with the 
clearance and continued its climb t o  
FL37 0. 

The E2 pilot rea l i zed  that h a s -  
t r i c h c  already was i n  contact with 
another aircraft  and consequently 
repeated h i s  i n i t i a l  c a l l  when th i s  
conversation was finished. The control- 
ler  was only aware that confusion ex i s -  
ted when he received this second call 
and noticed that the mode C read out of 
the B737 i n d i c a t e d  a climb beyond 
FL290. Before a dangerous s i t u a t i o n  
could arise the controller was able to 
rect i fy  the situation. 

How could this occur? 
Different things have contributed 

to this occurrence. After they had 
l i s t e n e d  t o  the tape recording, some 
experienced controllers concluded that  
the squeal was most probably brought 
about by simultaneous transmissions. 
Eut the sector contro l l er  did no t  have 
such an experience y e t ;  h e  was not 
warned. 

Summarized in his own words the 
opinion of the B737 p i l o t  was given in 
h i s  r e p o r t  t o  t h e  ground station after 
the incldent: 

* y o u  acknowledged ny call and 
cleared me t o  FL370, 

* I read back the clearance 
* and you agreed with it. 

Was the pilot not surprised to ger 
a clearance for PL370? Not at all! The 
pilot's report stated: "we were changed 
to Maastricht with the phrase: for 
h i g h e r  l e v e l  call Elaastricht . Immedia- 
t e l y  prior to  the frequency change w e  
had d i s c u s s e d  the option of climbfng t o  
FL370 and therefore, when w e  were 
offered FL370, we d i d  not think t h a t  
unusual". 

How could t h i s  misunderstand in^ 
have been a v o i d e d ?  

Obviously  one cannot prevent simul- 
taneous transmissions of two stat ions  
i n  t h e  future. To my knowledge no 
technica l  dev ice  e x i s t s  a t  the moment 
that warns either the p i l o t  or the 
c o n t r o l l e r  of such a rare occurrence. 

Annex 10, Volume 2 ,  chapter  5 ,  
para. 5,2.1.6.3.3.3 states: 

"In order to avoid any possible 
confusion, when issuing ATC 
clearances and r e a d i n g  back such 
clearances, controllers and p i l o t s  
s h a l l  always add the c a l l  s ign  of 
the a ircraft  to which the clearance 
a p p l i e s " .  

Both ground and ai rbarne  s t a t i o n  d i d  
not comply with this ru le .  If the 
controller would have used the c a l l  
sign when he responded to the initial 
call, no confusion would have occurred. 
On the other hand, when the p i l o t  would 
have used the c a l l  s i g n  in h i s  acknow- 
ledgement, i t  would have been apparent 
that a different aircraft was answering 
to the clearance. 



After such an incident it is always 
i n t e r e s t i n g  to learn the views of 
p i l o t s  and controllers.  On many occas- 
i ons  it  i s  d i f f i c u l t  to  remember which 
phraseology was used. The p i l o t  
reported: 

"Throughout t h i s  exchange the first 
o f f i c e r  used correct RIT 
phraseology and included the c a l l  
s i g n  on each transmission". 

Unfortunately this d i d  not correspond 
t o  rea l i ty .  

With respect to routes it is werth- 
wile to mention that both flights had 
an identical route through the Brussels 
U I R .  So the route clearance could not 
contribute to an early detection of the 
misunderstanding. 

Only the use of standard R/T 
phraseology would have c l a r i f i e d  the 
situation at an earlier stage, i.e.: 

* include the call s ign  in each 

transmission and 
* do not use abbreviated phrase- 

ology when issuing o r  reading 
back clearances, e.g. "mainta in  
FL370" by the ground station and 
"cont inu ing  climb to FL37O" or 
"leaving FL290 for FL370" by the 
airborne s ta t ion .  

Summary. 
Confusion could have been avoided 

by using t h e  R/T  call sign in the 
issuance and readback of a clearance or 
by using non-abbreviated phraseology. 
The application of correct R/T phrase- 
ology and RJT discipline continues t o  
be an area of concern which merits 
improvement. Pilots and controllers 
must refrain from ambiguous traastuis- 
s i o n s ,  which are subject t o  interpreta- 
tion and could f i n a l l y  lead t o  confus- 
ion and possibly dangerous s i t u a t i o n s .  

Discussion .... 
I t  was proposed t o  send always one 

aircraft at a time to the other fre- 
quency, which is, as Mr. Ra l s t on  
mentioned, a standard procedure, but 
unfortunately not adhered to .  In Mr. 
Plukkel's opinion the f i r s t  answer i s  
the appl icat ion  a£ K/T discipline. 
Further to that it was suggested to add 
the company pref ix  to the call sign i f  
equal numbers are involved (e.g. 
KL665KL) and thirdly it should be a 

h a b i t  t o  inform the p i l o t s  i n  case of 
p o s s i b l e  confusion . 

Mr. Kessels explained that it was 
common practice i n  The Netherlands, 
primarily because of flight safety 
reasons, to visit each military unit 
regularly with a radio l i s t e n i n g  out 
car. In t h i s  way sloppy R/T is brought 
to the light immediately. Prof  ic iencyl  
competence checking takes place i n  the 
United Kingdom at  l e a s t  once a year; 
ordering retraining does occur! 

Linguistic Features of English RIT 
by MS Fiona Robertson (Universite de Franche Comfe, Besanpn) 

First, an explanation why I have 
made a study of the linguistic features 
of RJT.  I am involved in teaching 
avkation English t o  pilots in Air  
Inter ,  the French domestic a i r l i n e .  Air 
Inter pilots usually use @sly French 
f o r  RJT over France, but  since t h e  com- 
pany forms part of Air Charter Interna- 
tional, there are some charter f l i g h t s  
i n  Europe where Engl i sh  is required. 
The company t h e r e f o r e  now provides Eng- 

lish courses to brush up on R/T 
English. 

Before T could devise teaching 
materials for  these courses, I had t o  
define the linguistic content of R/T .  
What is i t ?  I t  certainly i s n ' t  ordinary 
conversational  language, or at  l e a s t ,  
n o t  normally. With a cer ta in  amount of 
perseverance, I managed to track down 
the official texts: ICAO, Annex 10 and 
CAA, CAP413 and l a t t e r l y ,  since January 
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1985, the French DGAC legal text. While 
these texts are very interesting, they 
a r e  not rea l ly  helpful f o r  the teacher 
and serve as works of reference rather 
than working documents. Nobody can 
learn the phraseology from these texts, 
nor were they designed f o r  t h i s  
purpose. A couple of paragraphs from 
DGAC will illustrate this (figure 1). 

T h e s e  d i s j o i n t e d  l i s t s  of alterna- 
t i v e s  have t o  be developed into mini-  
dialogues f o r  start-up and push-back to 
make them I n t o  meaningful exchanges to 
be practised in the classroom. The last 
l i n e  of para. 11.5.4.d - "Expect 
(number) minutes dealy(reason)" - shows 
how many gaps there can be in t h e  
phraseology. What are  the  possible 
reasons? As a language teacher, I need 
to know what k ind  of vocabulary these 
unstated "reasons" encompass, and t h e n  
ensure  that my pupils know t h e  
necessary words. 

After I had perused these somewhat 
disjointed statements of phraseology as 

11.5.3. Mise en route 
F i g u r e  I .  

*a) (emplacement de lqa6ronef) DEMANDE (aircraft location) REQUEST 
MISE EN ROUTE START UP 

*b) [emplacement de lfa6ronef) DEMANDE (aircraft locat ion)  REQUEST 
MISE EN ROUTE, INFORMATION ( ident i -  START UP, INFORMATION (ATIS identi- 
fication ATIS) f f cat ion)  

C )  MISE EN ROUTE APPROUVEE START UP APPROVED 

d )  MfSE EN ROUTE H Iheure) START UP AT ?time ) 

e) P R ~ V C Y E Z  MISE EN ROUTE (heure) EXPECT START UP AT (time) 

f) M I S E  EN ROUTE A VOTRE CONVENANCE START UP AT OWN DISCRETION 

g) PR~VOYEZ DEPART H (heure) MISE EN EXPECT DEPARTURE AT (time) START UP 
ROUTE A VOTRE CONVENANCE AT OWN DISCRETION 

h) CRENEAU A ( p o i n t  significatif E SLOT TIME AT {significant point) 
EKTRE (heurej ET (heure) MISE BETWEEN (time) AND ( t ime) START UP 
EN ROUTE EN FONTION ACCORDINGLY 

I 1 - Fo-ot bnavo vi&/r goclj! . kchu, d&a h i t ,  d d e  &e en /rode, 
' infum&on &a. 



*a) [emplacement de l l a&ronef] DEMANDE l aircraf t  location l REQUEST PUSH 
REPOUSSAGE BACK 

b 1 REPOUSSAGE APPROWG PUSH BACK APPROVED 

c) REPOUSSAGE VOTRE CONVENANCE PUSH BACK AT OWN DISCRETION 

d )  PRl?VOYEZ (nombre) MINUTES DE DELAI EXPECT (number) MINUTES DELAY 
( rai son) (reason E 

Lfast6risgue indique une communication du pilote. 

i t  ought to be, I turned to live 
recordings of p h r a s e o l o a  as i t  
actually i s .  Since I was interested  in 
studying the pilot's needs in English 
R / T ,  I edited tapes recorded in the 
 cock^ ring a flight, cutting out 
a l1 traffic, thus leaving the 
dialoSu= ~ r t w e e n  one p i l o t  and a series 
of control lers .  Below i s  a t ranscr ip t  
o f  the beginning of such a tape 
recorded during a flight from Palma to 
Orly . 
P I L  : SF 8061 Good afternoon. 
CTL : Can you say again your  ca l l  

sign. 
PIL : SE 8061. To Paris Orly expect 

departure a t  17 .10 .  Is there  any 
delay t o  expect? 

CTL : No delay expected at t h e  moment 
s i r ,  call 5 minutes before 
S tart. 

P I L  : Thank you I'll call you back 5 
minutes before. 

P I L  : SF 8061 Good afternoon 5 minutes 
before  start-up. 

CTL : SF Good afternoon and stand-by 
will advise to s tar t .  May you 
confirm your f u l l  c a l l  s ign .  

P I L  : SF 8061 To Paris Orly. 
CTL : 8061 Stand-by will advise, 

CTL : OK 8061 expect; take-off time at 
16.03 cleared to start up at your 
discretion. 

P I L  : SF 8061 I expect departure at 
16.03 correct? 

CTL : That is correct sir, clear to 
s t a r t - u p  at  your di scre t ion .  

PIL : Roger SF.  

Once a certain number of trans- 
cripts of this type were made, it was 

then possible t o  make some sort of 
systematic analysts of the type of 
Language used. One way to approach an 
ana lys i s  of t h i s  kind is to ask what 
makes this type of dialogue different 
from o rd ina ry  conversation or, t o  take 
a more analogous situation, from an 
everyday telephone conversation. Some 
of the distinctive features of RJT 
are: 

1) Elision. A lot of words are 
dropped out, thus giving a 
telegrammat ic kind of 
communication e.g. 
Controller - . . . climb ( t o )  
(flight)(level) 310. 
Pilot - (We are)(climbing) 
( t o ) ( f l i g h t ) (  l e v e l )  310.  
In t h i s  exchange, every item i n  
brackets may be left out.  

2) P r e d i c t a b i l i t y .  The h igh  degree 
of e l i s i o n  is only possible 
because of she high degree of 
predictability. When a friend 
calls on the telephone it may be 
for any one of a large number of 
reasons, whereas when a 
controller calls a pilot or v i c e  
versa the reason i s  highly 
predictable. In other words the 
person listening very probably 
knows what the speaker is going 
t o  say. This predictability 
helps counteract noise and ether 
interference during bad 
reception. 

3)  ~estkicted language. The voca- 
bulary and grammatical struc- 
tures used i n  routine R/T 
exchanges are very l i m i t e d .  

To help me know what should be 
included in teaching material for a 
basic language course in RIT, I decided 
ta investigate irem 3) above. I made a 
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[flight) 06 

Greetings 

g m d  afternoon 35 

good morning 35 70 

clear 

cleared 

contact 

estimating 

descending 8 

go (ahead) 

m a i n t a i n  

report 

Verbs 

leaving 12 'I l7 
reach 

reaching 12 

turn \22 

turning 5 1 

squawking srmawk 1 8 1 1 g  1 

reduce 
8 

reducing 1 
call 

ca.1 l i ~ a y -  1 

Other Words 

q m d  day 23 

gmabye 16 

cross 

crossing l 

proceeding 4 / l0  

s t a r t  

starting 

affirmative 14 

correct 13  

cleara.i!ce 3 2 

left i 9 

right 10 

now 20 

over 28 

heading 20 

runway 2 l 

feet 26 

kno te 19 

take-of f I2 

wind 13 

approaching 8 

change 8 

con£ i n n  7 

land B 

passing B 

passed 1 

word frequency count  on 45 minutes of of occurrences of t h a t  word in 45 
taped flights edited in the same way a s  minutes of continuous exchange. The 
t h e  ~ a l m a / ~ r l ~  flight illustrated above pairs  of verbs reflect  thewinstiuction- 
( f i g u r e  2 ) .  The numbers g ive  the  number readback" t y p e  of dialogue e.g. "climb 



' .. . - climbing . . .". It is interesting these, one of the most interesting is 
to no te  t h a t  pilots seem to avoid that  carried out by Mr. Pierre Falzon 
saying "squawking". who took 20 hours Q£ l i v e  recording in 

These investigations led me to a c o n t r o l  room in France. These recor- 
other studies in t h e  same area. Of d i n g s  are fn 4 parts of 5 hours each, 

Vocabulaire Anglais 

No VOCADULRLRE E f f  O c c  Ban F r e q  Frecum L e x c u m  
* ~ * * s + Y + * * * * * 9 + Y Y * % * * * ; I c Y * * * * Y * * * * * * * * * * * * * * * * * * * * * * * * * ~ * ~  

l lzuel 328 135 l9 7.15 7.15 . 4 0  
2 sr;uawk 242 21 19 5 4 8  1 2 , 5 5  . 8 1  
3 c o n t a c t  2 22 1.3 5.155 97-68 1 . 2 1  
4 flight 186 71 14 4 .  15 2 1 . 7 5  1 .62  
5 bon j our  188 3 19 4 . 0 2  25 .77  2.02 
6 t,o 1 7 7 1 0 8  19 3.95 23.72 2 . 4 3  
7 m a i n t a i n  174 26 18 3.89 33.61  2 . 8 3  
8 r o g e r  137 l 16 3.06 36.67 3.26 
9 goodbye 134 2 14 2,99 39.66 3.64 

18 on 131 4 7  17 2.93 42.57  4 . 0 5  
- - - - - - - - - - - - - - - - - - - _ _ - - 1 1 - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - -  

1 1  you 130 93 18 2.96 45.49 4.4'5 
12 res l eared 182 36 17 2.28 47.77 4 . 8 6  
13 down 92 27 18 2 . 8 5  49.82 5 . 2 6  
1 4  and  84 1 1  15 1.88 51.70 5 . 6 7  
15 c a l l  77 38 14 1.76 53.46 6 . 0 7  
16 up 7 6  26 13 1.70 55.16 6 . 4 8  
17 cleared 73 22 13 1 .  5 6 . 7 3  6.38 
18 proceed  66 28 l #  1 . 4 7  5 8 . 2 6  7.29 
19 back 52 28 14  1.35 59.65 7-69 
28 now 5 6  33 12 1.25 6 0 . 3 8  8.18  --_-_---------------------------------------------------- 
21 ys~.rr  55 4 3  14  1 . 2 9  62.13 8 . 5 8  
2 2  i 5 5  24 13 1.23 53.35 8 . 9 1  
23 a u r e v o i r  50  1 10 1 .12  64.47 9.31  
2 4  heading 4 8  32 10 1.07 6 5 . 5 4  9.72 
25 f o r  4 7  37 12 1 .05  66.59 10.12  
26 c o n f i r m  4 4  4 1  11 .98 47.57 10.53 
27 goodday 43 2 10 .96 65.54 18.93 
28 t h e  38 34 14 a85 69-38 1 1 . 3 4  
29 af f i rmat r v e  35 3 14 .78 70.17 1 1 . 7 4  
3 0  s i r  35 4 14 .78 7 8 . 9 5  12 .15  ---__---------------------------------------------------- 
31 at 34 23 1 1  . 7 6  7 1 . 7 1  12.55 
32  r e p o r t  34  115 12 . 7 6  7 2 . 5 7  12.95 
33 descent 32 23 12 . 7 1  7 3 . 1 8  13.35 
34 i s  30 21 1 1  -67 7 3 . 8 5  13.77 
3 5  descend 29 15 15 . 6 5  74.58 5 4 . 1 7  
36 t u r n  29 18 10 . 6 5  75.15  14.57 
37 speed 27 15 8 .68 7 5 . 7 5  1 4 . 9 8  
35 calling 26 S 11 .55 76.33 15 .38  
39 approach 26 5 7 -58 7G.91  1 5 . 7 9  
40  course 2 5  1'3 S -56 77.47 16.13 ......................................................... 
4 1  i n i t i a l l y  23 19 18 . J l  77.98 16.CB 
4 2  say 29 18 11 . 4 5  73.43 17.00 
4 5  r o u t i n g  L9 14 18 . 4 2  78.35 1 7 . 4 1  
4 4  next, 19 15 8 . 4 2  79.28 17.81  
15 f requency  19 16 8 - 4 2  79.76 18 .22  
46 radar 19 6 9 . 4 2  80 .13  13.62 
47 standard 17 12 9 . 3 8  8 0 . 5 0  I9.03 
48 i n  17 15 7 .38 8 0 . 8 8  19 .43  
49 i n d i c a t e d  17 8 6 .38 8 1 . 2 5  19 .84  
5 0  d i r e c t  16 12 9 . 3 6  81 .62  2 0 . 2 4  --------------------------------------------------------- 

F i g u r e  3. 



d u r i n g  busy and quiet periods,  from 
upper airspace and in a terminal 
sector. A computer analysis was t h en  
made of the  Engl i sh  and the French used 
by the con t ro l l e r s .  The total number of 
itetns of English vocabulary are 247 ,  
while French is 4 6 7 .  If we consider 
that the  average educated native 
speaker of English uses between 2,000 
and 3,000 items of vocabulary, we can 
see t h a t  R/T is indeed a restricted 
form of language. Figure 3 gives the 
first 50 most frequent items in the 
Falzon study . 

Turning to the grammatical 
structures used, I returned to my 
transcripts of 45 minutes of pilot/ 
controller dialogues and collected data 
on the  verb structures. In t h e  table in 
figure 4 t h e  list of occurrence of the  

various tenses and verb forms are 
compared with those of another study 
done by Dodgson on tapes  taken at Leeds 
a i r p o r t .  A comparison gives some i d e a  
of the differences between native and 
foreign speakers of English. The 
figures here r e f l e c t  the  dominance of 
the "instruction - readback" exchange, 
relieved from time to time by t h e  odd 
pol i ce  phrase or t w o .  

Another way to analyse a piece of 
wri t t en  or  spoken discourse is to Fden- 
t i f y  the d i f f e r e n t  language functions 
involved and study the  ways of expres- 
sing each function. In RJT,  a language 
function could be "initial contact" or 

.I . "taxi instructions" or instructions to 
change l eve l" .  In the Falzon s tudy ,  
there are 247 different instances in 
English of "instructions to change 

Fiaure 4 .  SYNTAX DATA IN TERMS COMPARABLE TO ~ D G S O N ' S  

In 45 minutes of t a p  

Tapes pxesented here : 

P a s t  tense 

waslwere + Ving 

P r e s e n t  Perfect 1 

Present Simple 

(is/are) + V + ing 9 1 

I'm - 
was - 
have + to + verb 3 

had -c better - 
can 

could 

should 

may 

would, 'd 

will, 'l1 

sha l l  

INPUT 



l e v e l ' h n d  of the 247 ,  104 are d i f f e -  b i t s  of verb tenses and we'll have it 
rent  messages. The first 50 are  l i s t e d  a l l  wrapped up.  Well, f o r  routine com- 
in figure 5 .  munications that  would seem to be cor- 

On t h e  basis of what has been said rect, but let's consider the following 
so far ,  it would seem that the language extracts (selection of incidents taken 
teacher has a relatively easy task - from "PILOT CONTROLLER ENGLISH" 
teach 250 odd words and some very basic series) : 

Cestion du traf ic  akrien : 

I N S T R U C T I O N S  BE CHANCEMENT DE N I V E A U  

Ne E f Q  Ban Message 
* * + * * i w * * * * * * * + * * * * + * * f * c * * * * * * * Q * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * ~ * *  

1 19 4 e l a a r e d v p f l i g h t  l e v e l  PFL 
2 13 5 ~ecleared down l e v e l  PFL 
3 16 6 e l r a r s d d a w ~ f l l g h t  l e v e l  PFL 
4 13 6 r e c l s a t - e d  dowrr f l fght level BFL 
5 10 6 r .ecleared up f l i g h t  l e v e l  PFL 
6 9 4 r e c  l a a r e d  up l eve1 P F t  
7 7 l descend et I e v e 1  PFL 
8 7 1 r e c l e a r e d  down to f 1 , i g h t  l e v e l  PFL 
9 6 5 c l e a r e d  down l ev e l  PFL 

1B 6 4 recleared down PFL 
11 6 2 c t i r n b r l i g h t  level PFL 
12 5 4 d e s c e n d f l i g h t  l e v e l  PFL 
13 5 2 r e c l e a r e d  up  P F L  
14  4 3 d e s c e n d  level PFL 
15 4 3 c l e a r e d  up I e u e l  PFL 
16 3 2 cleared down PFL 
17 3 3 r e c l e a r e d  l e v e l  PFL 
18 3 3 d o w n t o P F L  
19 3 2 c l e a r e d u p  f l i g h t  l e v e l  P F t  i n i t i a l l y  
20 3 1 up t o  f l i g h t  l e v e l  PFL 
21 3 1 u p f l i g h t  l e v e l  PFL 
22 3 1 cbnt i nue descent f l i g h t  l e v e l  PFL 
23 2 2 r e c l e a r e d  up f l i ght l eve1 P F L  now 
24 2 2 c l e a r e d  f l i g h t  l ewe1 PFL 
25 2 J rec l ea red  at level PFL 
26 2 1 u p t o P F L I n i t i a l l y  
27 2 1 r e c l c a r c d C l i g h t  l e v e l  PFL 
28 2 1 c l imb  f l i g h t  l e v e l  PFL i n i t i a l l y  
29 2 2 cjeared l e v e l  PFL 
38 2 1 d o w n t o f l i g h t  l e v e l  PFL 
31 2 2 descend t o  t h e  f l i g h t  l e v e i P F L  
32 1 1 down P F t  
33 i 1 at l e v e l  PFL 
34 f 1 you a r e  r e c  leared up PFL 
35 1 1 s tart  descent l e v e l  PFL 
36 1 1 you a r e  r e c l e a r e d  down l e v e l  PFL 
37 1 I d e s c e n d  to be l e v e l  PFL level o v e r  BRL 
38 1 1 you are r 'cared dawn level PFL 
39 l 1 you ore  r e c  leared *>p l e v e l  PFL 
40 l 1 c l e a r e d d a w n P F L  i n i t i a l l y  
4: 1 i d c r c t n d  PFL 
4 2  1 l you are r e c  l e a r c d  on l euel PFL 
43 1 1 recl earsd down f l i ght  l ewe1 PFL anyt ime 
4 4  1 E descend now 1 r u e 1  PFL 
45 1 1 c l i m b  l e v e l  PFL 
46 1 i c l i m b P F L  
47 1 1 l e a u e  now PFL 
4 8  i 1 u p P F L i n i t i a l l y  
4 9  1 1 y o u  descend l eve1 PFL 
58 1 1 recleared up l e v e l  P F t  f i n a l  l e v e l  Figurs 5.  



P I L  : Ground J t h e r e  appear(s) t o  be 2 
men and a wheelbarrow the taxiway 
ahead of us .  

CTL : Roger / they should g ive  way t o  
you / if not perhaps you could 
flash your landing l i g h t s .  

PLL : We've done t h a t ,  but they haven't 
moved. 

CTL : Roger / hold position / I'll get 
a control van out t o  them. 

CTL ; Expect start-up in about an 
hour. 

PIL : Couldn'r we start-up earlier 
because w e  have race-horses on 
board and t h e y ' l l  be dead 5 
then ! 

CTL : 1'11 see what we can do but i t ' s  
a b i t  of a rush a t  the moment. 

The normal character is t ics  of R/T 
have disappeared here and all sorts of 
t h ings  t h a t  don't figure on the care- 
fu l ly  compiled vocabulary and structure 
l i s ts  have crept in:  "wheelbarrow" er 
even "race-horses" cannot be very high 
on anyone's frequency l i s t  of vocabu- 
lary and the grammatical subtleties of 
"they should . . . i f  not  perhaps you 
could . . ." or "couldn't we . . . because ... and t h e y q l l  ..." come quite l a t e  i n  
the sy l labus  of the foreign language 
learner. 

The point to be made here is that 
such non-s tandard dialogue occurs not 
due to  lack of discipline, or human 

beings desire to express the i r  persona- 
l i t i e s  on the airwaves, but because 
there * 3 provis ion  in the phrase- 
o logy he unpredictable.  In a non- 
r o u t i  uation, when the p i lo t  and 
controller are probably pre-occupied 
with other things, the R/T phraseology 
offers no he lp  and they are thrown back 
onto t h e i r  own linguistic resources. 
The official texts deals w i t h  the 
s t r i c t l y  routine, including, of course, 
a routine for emergencies, and that is 
a l l .  I f e e l  sure i t  would be poss ib l e  
w i t h  a b i t  of i n t e l l i g e n t  thought and 
application to f i n d  a concise and 
e f f i c i e n t  way to fill this gap. 

I n  conclusian, 3 would like t o  see 
a more effective standardisation of the 
official phraseology. The recent ICAO 
recommendations have given r i s e  t o  at  
least: two s l i g h t l y  d i f f e r i n g  interpre- 
tations, one from the CAA, the other 
from the DGAC (France) .  I would a l s o  
l i k e  to see more consciousness raising 
about the f o l l y  of poor R/T English and 
greater pr ior i ty  given to English both 
at initial training and during in- 
service tra in ing .  

Finally, I hope we might have 
phraseologies presented i n  a more 
complete way giving both sides of the 
d ia logue ,  with a system of language 
able to cope with the unpredictable 
l i k e  wheelbarrows on runways and horses 
likely to expire if the control ler  
i s n '  t cooperat ive. 

Modern Audio Communications Equipment 
by Mr Reinhard Bolnberger (AKG Acoustics) 

For the reason that most of you 
w i l l  not know very much about. AKG, I 
w i l l  g i v e  you a s h o r t  introduction. 

AKG s t a n d s ,  i n  English, for  Acous- 
tic and Cinema Equipment. The company 
was founded more t h a n  35 years ago i n  
Vienna, the p l a c e  of music. This is the 
background of the manufacturing 
programme. Basically we manufacture 
acoustic components which are placed 
into microphones and we have invented 
t h e  first carduit microphone, whTch 
ensures that microphones can pick-up 
under noisy environments "His Master's 
Voice" ! 

Here in Vienna we employ 700 people 
developing all our products, manufactu- 
ring them ourselves and distributing 
them a l l  over the world. We have a 
department for studio microphones where 
we produce and develop condensar micro- 
phones with very sophisticated acous- 
tics. We also have a department for 
Hifi equipment .  You know the H i f i  head- 
phones and pick-up cartridges for turn- 
tab les .  We have also been producing, 
for some years, capsules which should 
replace carbon capsules  used i n  commu- 
nication equipment. 



Research ,  however, has not stopped 
at AKG and in many cases we were the  
f i r s t  on t h e  market with a n e w  d e s i g n .  
I n  the meantime we have patented almost 
1500 inventions. So, it was only a 
question of time before AKG would take 
p a r t  in the aviation market, with pro- 
ducts f o r  audio communications. I n  this 
depar tment  we developed microphones, 
headphones and headsets to be used in 
R / T  communications syBtems, telecommu- 
n i c a t i o n s ,  public address and sound 
reinforcement.  

Our own investigations r e su l t ed  in 
many complaints heard before. Heavy 
headsets, warm ears, poor intensity. We 
have also found out a further interes- 
ting fact, that some of t he se  com- 
p l a i n t s  are based on the ~ i r / B a n d  VHF 
system, this is amplitude modulation 
and for example I can say that i n  1940 
Radio broadcasts had the q u a l i t y  Level 
of t oday ' s  R/T communication. I guess 
t h a t  t h i s  i s  too  poor  an indication of 
microprocessors, compact disc and state 
of the a r t  i n f i d e l i t y .  So I fee l  sorry 
t h a t  today,  there i s  no representative 
of  t h e  radio i n d u s t r y  t o  discuss all 
these problems. 

Here you can see a discussion 
schedule  f o r  a p r e f e r r e d  a p p l i c a t i o n  

area. I n  the h o r i z o n t a l  scale you can 
see the ambiant n o i s e  in dB. In the 
pas t  we heard typewriter noise from 
approximately 50 dB up t o  the th reshold  
of pain, 130 dB. In the vertfcal scale 
you see a scale  of severity of climate 
conditions. T h i s  allows you t o  define a 
p r o d u c t  exactly for the  purpose you 
need. Of ten  I have seen  overs ized  head- 
sets u t i l i z e d  in cabins  of the newest 
g e n e r a t i o n  where t h e  n a i s e  level is 
very low. We wanted t o  improve t h e  
i n t e n s i t y  and there we have to Eight on 
t w o  sides* One is to have the right 
microphone and the other is to have t h e  
r i g h t  earphone t o  c o r r e c t l y  u n d e r s t a n d  
the incoming messages. T h e  microphone 
you need s h o u l d  have "close talk" 
characteristics, it should have "noise 
c a n c e l l i n g  correctors". I can demon- 
strate t o  you r i g h t  now what "close 
talk c h a r a c t e r i s t i c "  means. I f  I speak 
at this distance you can hear a t y p i c a l  
sound, I f  I speak  h e r e ,  very closely, 
it is not only more audible but  you 
w i l l  hear a deeper sound and t h e  deeper 
sound of a man a t  approximately 3001500 
Hz is  n o t  impraving the i n t e n s i t y .  But, 
there i s  another aspect, the masking of 
"pop"noise.  If I pronounce t h e  word 
' p o p u l a t i o n '  o r  I speak 'popula t ion '  
you hear t h e  P i s  masking t h e  f i r s t  
vocals and t h i s  reduced the intensity 
dramatically. That is not the  least of 
the requirements for a microphone. It 
h a s  t o  be less sensitive, it should be 
comfortable also, less sensitive on VHF 
frequencies and to body noise. So, t h i s  
results i n  microphones which are placed 
in front of t h e  mouth, they a re  placed 
more or less in the corner of the mouth 
- this reduces the 'pop' noise. The 
na i se  cancelling c h a r a c t e r i s t i c  i s  done 
by complicated developments and very 
tiny and small things in the capsule 
itself. But, we also have t o  improve 
the  o t h e r  end, t h e  headphone. Normally 
we o f f e r  in our headphones a frequency 
range from 20 Hz up to 18,000 H z  or 
20,080 Hz, the full range which we can 
h e a r .  The ear  modulation is at a range 
of 8 KHz to 9 KHz and you  have a very 
high d i s t o r t i o n ,  jamming and 
scrambling, this has to be cut-off, So, 
we reduce our wide frequency range t o  a 
typical one that allows the l i s t e n e r  to 
listen for a longer t i m e  wi thou t  
stress.  

In t h e  p a s t ,  if one listened i n  a 
noisy environment one would become 



FOR KRISSAKE FIONA, 
GET YOUR FOOT OFF 

THE R/T  BUTTON!! ... 

stressed w i t h i n  a short t i m e .  Now you 
w i l l  ge t  the information understanding 
it better in an improved acoustic 
situation. If the environmental noise 
is approximately 60 dB,  and you hear a 
message of 60 dB you w l l l  h a r d l y  under- 
stand it .  The ideal difference between 
signal and "noise" is at m i n i m u m  15 dB, 
best  would be 20 dB. If you a r e  working 

in a cockpit and the noise there is 90 
dB you  should have a signal measure of 
110 dB to understand all t h e  words in 
the message. But, t h i s  i s  t o o  loud. You 
have t o  reduce the ambiant n o i s e  in t h e  
ear and t h e r e f o r e  you should wear ear- 
cups. Earcups have to reduce by 25 - 30 
dB the ambiant noise and then you can 
shoot in a signal of 80185 dB then you 

INPUT 



have t h i s  difference between signal and 
n o i s e .  Earcups which reduce this 
ambiant noise  so much are inconvenient 
because they must be of heavy material 
c l o s e  t o  the ear. You will feel warm 
and sweaty within a short time. So, we 
recommend you understand exactly where 
you are working in order that you take 
only the product which i s  suitable for 
your working conditions and not more. 
What can also be done to improve inten- 
sity i s  t o  offer an amplifier for  the 
microphone with squelch electronf cs. 
This  i s  a vo i ce  control led e l ec tron ic  
system which,  when you stop sending 
messages through the microphone, the 
amplification is drawn down i m e d i a t e l y  
to within  1 microsec. When you start to 
speak, the amplifier turns up t o  a 
ce r t a in  l e v e l  and holds i t  there w h i l e  
you speak. So,  in the air and on the 
ground you w i l l  not have the background 
noise during your transmissions. It i s  
a l s o  possible to use an amplifier for 
the ear capsules which l i m i t  the signal 
to a certain level, thus peaks do not 
appear and i f  the volume reduces i t  
stabilises t h e  l e v e l  which h e l p s  you to 
have a intelligible conversation. 

A second target was t o  improve the 
wearing comfort. The best way to do 
t h i s  is to reduce the weight. That can 
be done w i t h  high technology and with 
very durable materials. We are using an 
automatic headband which enables you t o  

set up the headset without adjusting 
i t .  Also, a flexible boom which you can 
easily adjust the microphone to the 
right place is very important. The com- 
plete headset should enable a l l  parts 
to be serviceable. 

To draw t o  the end of my lecture I 
w i l l  g i v e  you a message that w e  i n  the 
acoustic industry have been using for a 
long  time. With very sophisticated 
products and acous t i c s  i n  our equipment 
I do  no t  think you will hear the 
difference between the transmitted 
signal and the o r i g i n a l  signals i n  t h i s  
type of headphone and microphone. l 
will say t h a t  the  only way t o  improve 
R/T communication dramatically i s  by 
greater changes in the Air Band VHF 
system and in the  radio equipment. 

F i n a l l y ,  I w i l l  g i ve  you some 
information on AKG products. Some of 
our capsules are completely produced by 
microprocessor controlled robots. This  
enables us to give a very high quality 
l e v e l .  We have an independent quality 
department which works with military 
standards. Some of our capsules have a 
quality level which NASA approved for  
the Space S h u t t l e  missions.  These 
capsules you can have right now on 
ordinary headsets. 

For the moment w e  are working on 
two microphones and voice recognition 
so we are preparing for  the future. 

I thank you for your attention. 

Blocked Frequencies and Simultaneous 
Transmissions - 

Now we are going to l i ve  one of the 
nightmares of many controllers. That i s  
the "blocked frequency " nightmare. Why 
a nightmare? Because a blocked frequen- 
cy deprives you of the only tool that 
permits you to address the aircraft: 
the VOICE communication. All other 
tools available to a controller - 
radar, telephone, computer image, 
f l i g h t  plans, transponder replies, 
al t i tude  coding, etc.  - are only acces- 
sories that enable you to do your job 
better and more e f f i c i e n t l y .  But the 
failure of one of them will not prevent 
you to work. 

If you p e r m i t  me an audacious corir 
parison: R/T communication is as vital 

by Philippe Dornogala (EGATS) 

to a controller as the wings af an 
aeroplane are vital t o  a pilot. Loss of 
RIT can be caused by mechanical or 
technical failure but the vast majority 
of the cases a t e  caused by the "blocked 
frequency" effect. I w i l l  not expand on 
the technf cal or mechanical aspects, L 
am not  a specialist in the matter. But 
the consequences of a l o s s  of R/T are 
always a major problem and cad lead to 
a d i s a s t e r ,  regardless of  the  amount of 
traffic you have. 

YES, BLOCKED FREQUENCIES DO AFFECT 
SAFETY E 

With 2 aircraft or with 25 aircraft on 
the frequency. And I will demonstrate 



t h i s  to  you by taking 2 examples that 
happened,  one in A f  sica i n  1981 and the 
other one here in Maastricht in 1982. 

EAST A F R I C A ,  middle of the afcer- 
noon. A DC8 and a DC10 on ZNS tracks, 
both  a t  FL350, 200 W apar t  in two 
d i f f e r e n t  countr ies .  The DC10 was coor- 
d i n a t e d  at Fe350 with, what we w i l l  
c a l l  f o r  example ZULU CONTROL, and 
transferred 50 W prior t o  t h e  border 
but still outs ide  VHF coverage of ZULU. 
The D C 8 ,  controlled by ZULU, was to be 
descended t o  FL330 opposite before ABY 
due to the  DC10. 

However, when the  ZULU c o n t r o l l e r  
w a s  about t o  instruct the DC8 t o  
descend, he realized tha t  the frequency 
w a s  blocked and t h a t  he could n o t  get: 
through . He tried to contact the DC8 
on 121,5 but unfortunately the  emergen- 
cy f requency w a s  unserviceable i n  t h i s  
centre.  Subsequently the c c n n t o ~ l e r  
t r i e d  t o  phone the a i r p o r t  control 
tower (25 Km away) in order to ask h i s  
colleague t o  c a l l  t h e  DC8 on 121,5 .  But 
t h e  TWR c o n t r o l l e r  was busy on HF w i t h  
a headse t  and d i d  not hear the tele- 
phone. The TWR controller was a lone  for 
t h e  afternoon duty, unfor tuna te ly  not 
a n  abnormal s i t u a t i o n  in Africa. 

A VOR l 

200  NM 

- H - -  

/ 
4 

L i m i t  VHF 
coverage ZULU 
c o n t r o l  

The r e su l t .  
The aircraft passed exactly on top 

of each other still at the same f l i g h t  
level .  The GPWS of the  DC8 warned and 
the r a d i o  altimeter registered 30 fee t .  

What caused t h e  blocked frequency? 
On a previous flight of the DC8 a 

check p i l o t  had used the observer seat 
behind the captain and bo th  VHF 1 and 2 
w e r e  s t i l l  "ON". During the flight the 
captain had put h i s  b r f e f c a s e  on t h e  
observer  seat and due t o  vibrations t h e  
case finally touched the transmit-key 
and kept  it in "transmittw position. 

Now we w i l l  take a t y p i c a l  W S -  
TRICHT BRUSSELS WEST SECTOR Summer 
situation. 23 Aircraft occupy the- f re- 
quency , which represents medium t o  h i g h  
t r a f f i c ;  no th ing  excep t iona l  f o r  t h i s  
sector i n  the summer. 
There are four major conf l i c t  areas, 
i.e. 
1. t h e  crossing o f  UG1 and UA5, 
2. GATTA intersection, 
3 .  NICKY DVOR, 
4 .  KOKSY DVORTAC. 
Of these 23 aircraft, 16 are climbing 
or descending, which is 70% of the 
t r a f f i c  in the sector - also a t y p i c a l  
situation - and 4 p a i r s  of aircraft on 



a heading, also normal, if not  low in 
propo r t i on  t o  this type of traf f ic .  

Suddenly  a t  12.00 hours: THE 
FREQUENCY WAS BLOCKED ! A constant car- 
rier wave, no transmission p o s s i b l e  and 
a loud  whistle f i l l s  your headset when- 
ever y o u  t r y  to transmit. 

We will now devote our attention to 
s i x  aircraft:  

Nr.1: FL270, because of para l l e l  
t raf f ic  locked on heading. 
Next a c t i o n  planned: turn 
right to regain track and 
climb when c lear  of traffic. 

2 and 3: two aircraft  inbound 
t o  Amsterdam on parallel 
heading. One descending to 
FL230, the other one to FL260 
with a rate of descent of 
l500 ft or more in order t o  
be below Nr . 5 at  FL280. 

Nr.5: a normal overflight to the 
United Kingdom at FL280. 

Nr .6 : a flight from Scandinavia to 
Paris a t  FL290. 

Nr.4: an inbound to Amsterdam, 
descending i n f t i a l l y  to FL290 
because of Nr. 5 a t  PL280. 

Next action planned: a f t e r  
crossing Nr.5, descend t o  
FL240 in order to be above 
Nr.2 and below Nr.3 a n d  
N r . 6 .  

BECAUSE OF THE BLOCKED FREQUENCY ALL 
CONTROLLER ' S "PLANNED ACTIONS " CANNOT 
BE TRANSMITTED TO THE PILOTS AND THE 
REAL PROBLEM STARTS. 

WHAT HAPPENS AT THE CONTROLLER 
SIDE? 

The frequency is blocked! Collea- 
gues  In adjacent sectors are immediate- 
ly informed t o  send no more traffic. 
The cdntroller tries to blast through; 
it does not h e l p .  The assistant is 
answering l telephone calls and 
advises r a p i d l y  all adjacent  c e n t r e s  to 
send no more t r a f f i c .  

30 seconds later: The controller 
opens the spare frequency and asks h i s  
ass i s tan t  to monitor this new f r e q u e n -  
cy. He then realizes fully the danger 
of the two potential conflicts over 
NIK. Too many a i r c r a f t  on the 
frequency, impossible to locate the 



culprit. He then tries to call on 
121,5. Nobody answers. 

An  additional 30 seconds have pas- 
sed: The a i r c r a f t  a t e  getting c l o s e r  to 
NLK. We still cannot warn them of the 
danger and start praying that the 
blockage will soon come to an end. The 
controller tries to break through again  
and cal l s  Nr.4; he MUST descend! Maybe 
the  Scandinavian f l i g h t  has the judge- 
ment t o  tetutn t o  t h e  Amsterdam fre- 
quency. Give a c a l l  t o  Amsterdam; t e l l  
them to descend the flight immediately 
to FL280 if it comes. 
T i m e  elapses . . . the  frequency remafns 
blocked . . . 

WHAT HAPPENS IN THE A I R  DURING THAT 
TIME? 

Aircraft nr.1 : 
Firs t  Officer : what should we do now? 
Should we maintain this heading, it 
takes us far from our r o u t e  ... 
Captain : it was qui t e  busy before the 
break-up, let ' s continue. 

Aircraft  nr.2 : 
Captain : No problem, we are almost i n  
Amsterdam anyway ! 

Aircraft nr.3 : 
First Officer  : 1 do no t  think we 
should keep the heading, our traffic is 
well in front of us now ... 

Aircraft nr.4 : 
First Officer and captain: (2-men cock- 
p i t  conf igura t ion)  s t u d i e d  the approach 
charts ,  discussed the procedures and 
never noticed t h a t  the frequency was 
blocked. 

Airc ra f t  nr.5 : 
Captain: it does not  affect  us, we are 
cruising and only requesting descent i n  
25 minutes.  

Aircraft nr.6 : 
F i r s t  Officer : s h a l l  we switch back t o  
Amsterdam frequency ? 
Captain : No, it's only a blocked f re- 
quency, it happens all the time, it 
w i l l  s t op  short ly  . . . 

AND NOW. 
A f t e r  3 minutes the situation ends 

up with two potential mid-air colli- 
sions. The controller could do nothing 
but watch. Aircraft nr. 1 could not be 
turned back to h i s  route;  aircraft 
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nr.  4 could no t  be descended a f t e r  the 
c ros s ing .  Af tes 2 minutes of blocked 
frequency t h e  situation was srill 
so lvable  ( w i t h  a n  expeditious descent 
or a turn of 30 or  40 degrees), bu t  
a f t e r  3 minutes . . . 

THIS IS WHAT HAPPENED. 
I n  r e a l i t y  the aircraft missed each 

other by 6 and 4 miles respect ive ly .  So 
there was no real risk of c o l l i s i o n .  It 
was PURE LUCK t h a t  this minimal separa- 
t i o n  was maintained. As a cont ro l l e r  I 
d o  not want t h i s  to happen again, but I 
know it might. A s  a p i l o t  I cannot  
accept such a s i t u a t i o n .  A s  a passen- 
ger, if I knew a l l  t h i s  was poss ib l e ,  I 
would be scared. 

So what can we do? The solution is 
e i t h e r  TECHNICAL (can we prevent fre- 
quencies to be blocked?) or PROCEDURAL 
(can w e  i n t r o d u c e  a special procedure 
t o  be a p p l i e d  u n i v e r s a l l y  in case of a 
blocked frequency ) . 
IFATCA w a s  involved, mainly through SC 
I. Here i t  was concluded that  s tuck  
t ransrni tters lead to DANGEIiOUS 

SITUATIONS and require resolution.  
Capta in  E l l i s  w i l l  t e l l  you a l l  about  a 
p o s s i b l e  t e c h n i c a l  solution. With 
respect t o  procedural solutions IFATCA 
studied the following options in 
particular. 
1. PILOTS SHOULD MAINTAIN A WATCH ON 
121,5. 

P i l o t s  are reluctant to apply this 
procedure. It is argued that  the use of 
121,5 for t h i s  purpose is incorrect: a 
jammed transmitter is not a true emer- 
gency. Besides ,  121,5  i s  no t  available 
in a l l  p a r t s  of the world. 
2 SPECIAL GUARD FREQUENCY m 

If  121,5 is neither desirable nor 
available one could e s t a b l i s h  a special 
GUARD frequency on a r e g i o n a l  basis. 
But lack  of available frequencies c o r  
b ined  with t he  required standardisation 
i n  a l l  ICAO r e g i o n s  seems t o  be a 
ser ious  problem. 
3 .  AUTOMATIC REVERSING TO PREVIOUS 
FREQUENCY. 

This also gives a l o t  of problems: 
first it cannot be a p p l i e d  on a warld- 
wide basis because of the limited range 
of the  VHF ground t r a n s m i t t e r s  and 



poss ib ly  some a i r c ra f t  have n o t  been c a l l s ,  it i s  most unlikely to a p p l y  
working a previous frequency . F i n a l l y ,  this procedure. 
a sudden increase  of R/T load by For a11 these reasons non= af  t h e  
unplanned a d d i t i o n a l  calls could cause procedural solutions w a s  considered 
ser ious  problems i n  a busy sector. suitable for  recommendation on a world- 
Combined w i t h  t h e  fact t h a t  the w i d e  basis. Therefore a technical 
controllers will have no j u r i s d i c t i o n  solution is probably the best one. 
in the area from where t h e  aircraft 

The Contran Solution 
by Captain Dere k Ell is (Singapore Airlines) 

INTRODUCTION 
Thank you, ........ for your intro-  

duction. I ' m  reminded, once again, how 
fortunate I have been t o  have flown 
some of the finest aircraft ever b u i l t ,  
I n  fact the type which I am currently 
associated which could well be the 
f i n e s t ,  apart perhaps from my Moth. 

Before g e t t i n g  into t h e  'meat '  of 
my paper I believe I ought to clarify 
my pos i t i on  i n  this exercise. Nigel 

Corrigan has come up with what I 
believe to be, potentially, a very real 
contribution t o  f l i g h t  safety ,  Like 
all i nven to r s ,  although he f i g h t s  shy 
of the word, he  assumed that  the end 
users of his i d e a s ,  in this case the 
airlines, would beat a path t o  his  
door. 

He will be the f i r s t  to tell you  
that the path t o  his door  is s t i l l  
overgrown. This is where I came in. 
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After many years of being on the other 
side of the fence, as far as a i r l i n e  
management is concerned. I believe I 
have something to off er t h i s  project, 
n o t  only in terms of presenting it from 
the view point of an active p i l o t ,  but 
also looking a t  the  stark real i t ies  of 
"What do the air l ines  ge t  for  their 
dollar". But we'll get back to that 
later. 

Nige l  Corrigan belfeves thar the 
VHF system is  not a l l  that i t  could be 
and from what we have heard so  far  i n  
this Forum he i s  no doubt correct in 
this thinking. He's convinced me; in 
fact he advised me to placard my VHF 
t r a n s m i t  s w i t c h  w i t h  a small n o t i c e ,  
"Caution-correc~ use of this system 
could be hazardous t o  y o u r  hea l th" .  

So far  I%e fought shy of the 
n o t i c e ,  but,  apart from t h a t ,  l e t  m e  
tell you why I agree with him. 

RJT - THE VITAL L I N K  
R/T - The vital link. Whilst no- 

of  aLn 
am rl 

em whi . - 

one would argue with designating RJT 
communications a "vi ta l  l i n k ' " ,  what 
should be questioned is the frequency 
w i t h  which the "vital l ink" i s  inter- 
rupted, broken or otherwise interfered 
with in the course of routine but vi ta l  
communication, and t h e  extent to which 
t h i s  interference can be considered an 
irritation on the one hand, and down 
r i g h t  dangerous on the other. 

I am not referring t a  ,interference 
caused by atmospheric static, that was 
eliminated with the introduction of 
modern VHF communications. Neither am I 
refer o a break-down of communi- 
ca t i o i  3ed by unreliable equipment. 
Today equipment has reached a 
s t age gendary reliability. 

I kg to an interference 
probl, growing in intensity. 
A problem which nas been established t o  
be a cont r ibu tory  cause of numerous 
serious accidents, a cause of cauntless 
incidents, an interference which I find 
these days I encounter at some stage of 
every flight I make, and which I, as an 
Airline P i l o t ,  consider t o  be an out- 
r i g h t  ? 

I £ e r r i n g  t o  the growing pro- 
blem or rne disruption of the "v i ta l  
l ink"  caused by the c o n f l i c t  of Simulta- 
neous Transmissions. 

How often do I hear an A i r  Tra f f i c  
Controller say to a pilot "Please listen 
out before you transmit"? If only the 

problem was so simple to resolve. Such 
a comment is really a waste of time 
because pilots do l i s t e n  out before 
transmitting and no pilot deliberately 
transmits into an a c t i v e  frequency. If 
anyone feels like challenging that 
statement I would respond by asking what 
on earth a pilot would expect to gain by 
such a de l ibera te  transmission. He, a£ 
all people, knows only t o o  well that the 
r e s u l t  of such action will r e s u l t  only 
i n  a loud squeal and the necessity for 
all concerned to restart the communi- 
cation process all over again. It would 
be bad enough if that were the only 
consequence but regrettably such occur- 
rences can, and have led to misunder- 
s tood  c learances ,  sometimes w i t h  tragic 
results. 

So if everyone, p i l o t s  and control- - 
lers  exercise perfect BIT discipline, 
how is it that  we  experience so many 
conflicting transmissions that the Ame- 
ricans have even started using new, and 
i n  the ir  a p t  say,  entirely d e s c r i p t i v e  
terminology. "Say again you were step- 
ped onm'* 

The problem i s  q u i r e  simple to ex- 
p l a i n .  When any p i l o t  or controller 
commences a transmission he bel ieves  t h e  
frequency is clear. What he cannot 
cater for, and up till now no-one has 
bothered to try to cater for, is t h a t ,  
at the moment someone initiates a trans- 
mission, someone else, somewhere e l s e ,  
has the same idea. Both communicators 
listened out ,  both were satisfied that 
the frequency was clear, both transmit- 
ted. Result, at the very least, "say 
again, you were s t e p p e d  on". 

You may w e l l  ask if L am now going 
to recommend that everyone l i c ensed  to 
press a transmitter key shauld a l s o  be 
required t o  qualify i n  te lepathy ,  or 
extra sensuary perception,  or whatever. 
I might have been inclined to ask a 
similar question myself had it not  been 
for an event of a couple of years ago, 
and I will digress for a little 
hi s tory .  

Jus t  over three years ago a promi- 
nent British Airline made me an o f f e r  I 
could  not refuse, and,  wi th  some re- 
grets  I parted company w i t h  the Concor- 
de and went to fly 747 S in Singapore. 
Soon after becoming established there I 
met a B r i t i s h  a v i o n i c s  engineer who had 
been s o  moved by t h e  Tenerife  accident 
that  he d e c i d e d  t o  use his undoubted 



a b i l i t i e s  to h e l p  make sure such an  
accident couldnk happen again. His 
name i s  Nigel Corrigan and he  just 
cou ldn ' t  understand how it was t h a t  580 
people could lose the i r  lives from an 
accident in which one of the major con- 
tributory factors was a misunderstand- 
ing due to a blocked transmission. How 
could rhe problem of blocked transmis- 
sion be overcame? l 

The principle of t h e  device which 
is now available and provides a solu- 
t i o n  to this problem is quite simple. 
It assumes that when two h igh ly  d isc ip-  
lined operators d e c i d e  to transmit into 
an open channel ,  and simultaneously 
press t he i r  t r a n s m i t  buttons, i t  i s  
most unlikely that when measured in 
terms of mil l i seconds  the two transmis- 
s i o n s  commence at: prec ise ly  the same 
instanr. They are i nva r i ab ly  separa ted  
by a time interval too small ro  notice 
but which can be de te rmined  electroni- 
c a l l y ,  and measured i n  milliseconds. 

So came about a device which has 
become known as the CONTRAN UNIT. It's 
small, it's light, it's reliable, it's 
inexpensive and it resolves a known and 
dangerous aviation problem. 

When I f lrst  met Corrigan h i s  
designs were a l l  on paper. An ac tua l  
unit d i d n ' t  exist. It was theory, 
drawings, paper explanations. It: 
couldn't be seen working because a unit 
didn't exist. No one was interested in 
supporting this cranky guy in Singa- 
pore,  China. I admit to some cynicism 
myself at that time. 

Eventually -a prototype was cobbled 
up. It's full of soldered ja inrs ,  
s p r i n g s ,  bellcranks, cog wheels and all 
sort of junk. But in an avionics work- 
shop i n  Singapore i t  was connected t o  a 
VHF t r a n s m i t t e r  and I can c l a i m  to  be 

t h e  first airline p i l o t  i n  the world to 
use it. Having tried it I resolved that 
I would certainly n o t  be the only one. 

At f i r s t  we tried t he  unit using a 
workshop frequency and simulated other 
aircraft ' s transmissions using hand held 
t ransceivers .  So i m p r e s s i v e  was this 
experiment that L did something that 
might c u r l  you hair. I tuned t o  the 
f requency  of t h e  l oca l  a i r f i e l d  tower, 
w a i t e d  until a n  a i r c r a f t  called f o r  
landing clearance and d e l i b e r a t e l y  pres-  
sed ny transmitter key. I k e p t  the key 
pressed beyond the aircraft's transmis- 
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s i o n  and through the tower controller's 
reply. Not only did I not conflic~ w i t h  

but throughout I heard with abso- 
c l a r i t y  t h e  communications of both 

L,,= dircraft  AND the tower contro l l er .  
No one m i s s e d ,  misheard c nderstood 
anything. Yet 1 h e l d  a It key to 
transmit position t h r ~ u g ~ . ~ , , ,  and I did 
have a serviceable transmitter. 

What th i s  device does i s  t a  continu- 
ously monitor the act iv i ty  of the VHF 
receiver to which it is attached. The 
instant the frequency becomes live, i t :  
cuts the transmit line of i t ' s  associa- 
t e d  transmitter. If both transmissions 
are from transmitters equipped wf th the 
u n i t ,  t h e  one which becomes active first 
is the one t o  transmit, and the l a t e r  
one, measured by an interval which can 
be as low as 5 milliseconds, does NOT 

n i t ,  and as it remains on receive 
it's operator  hears everyrh ing  

is taking p l a c e  i n  s p i t e  of keying 
n l s  ' m i c ' ,  and can t h en  transmit when 
the frequency is clear. 

Now i t ' s  l i k e l y  that many of you 
will be jumping at t h e  chance of 
pointing out that a pilot may well have 
a need to transmit d e s p i t e  an emission 
already taking place and t h e  C O N T m  
UNIT w i l l  make this imposs ib le .  For 
example there may be an open mike on the 
frequency which an aircraft or 
contro l l er  would wish to try to break 
through in an a t t e m p t  to communicate. 

To cater for this situation a double 
key ac t ion  has been built into the 
design and the second of two rapid key 
act ions  will override the C O N T W  and 
will allow the operator to transmit.  

To clarify t h e  operation of this 
double key over-ride, as I sa id ,  the 
second of two consecutive key actions 
will over-ride the CONTRAN. How t h i s  is 
achieved i s  that every time the press to 
talk key i s  released the CONTRAM i s  made 
inactive Ear csae h a l f  second. So let's 
assume that a situation arises where a 
crew, al though the channel is busy, 
feel that a transmission from them may 
avert  a dangerous situation from deve- 
loping. They key once, release, and 
immediately key again. If the second 
key is w i t h i n  the one half second 
'window', then they will go to transmit 
even though the channel is active.  

click - click - speak 

Now you're going to point out that  
this f a c i l f t y  can be used on all occa- 
sions an operator wishes to transmit, 
rendering his CONTRAN ineffective and 
enabling his transmission to  go out 
regardless. TRUE. But i n  that s i tua-  
t i o n  we are i n  a regime of t o t a l  RJT 
indiscipline which I don' t believe 
exists. An operator inclined to behave 
that way can do so right now. 

The double key feature also incor- 
porates another safeguard. You might 
be inclined t o  ask, "Could not an 
operator hold his key depressed  so as 
to ensure transmitting as soon as the  
preceeding transmission terminated, and 
thus befng next i n  the queue?" No he 
couldn't. His key must be released and 
operated again before a transmission 
takes place. 

There is another communication 
problem which, although F t  doesn't 
occur with the frequency of blocked 
transmissions, when it does occur it ' S  

just as big a p e s t  and can lead to 
equally dangerous s i t u a t i o n s .  It ' S  the 
problem of t h e  stuck microphone. It's 
insiduous i n  t h a t  everyone on the Ere- 
quency knows about it except the cul-  
p r i t .  To h i m  the channel i s  remarkably 
quiet and peaceful. To everyone else 
i t ' s  useless. 

So in tackling the Conflict Trans- 
miss ion  problem, Corr igan  a l s o  addres- 
sed the Unintentional Transmission 
problem. This was a l s o  successfully 
resolved and hence the name CON TRAN 
U N 1  T was evolved. C O N f l i c t  TRANmis- 
sion, UNIntentional Transmission. 

How t h i s  aspect of the CONTRAN UNIT 
operates is that it monitors 
transmftcer operation and, after a pre- 
determined period, say 15 seconds, It 
brings up an advisory light on the 
pilot's warning annunciator panel.  It: 
does NOT stop or interfere with the 
transmission 
in any way because the ~ r o l o n g e d  trans-  
mission may i n  f a c t  be deliberate, such 
as communicating a defect list on com- 
pany frequency for example, but it 
alerts the operator that he fs trans- 
mit t ing  just i n  case it i s  NOT 
deliberate. 

The CONTRAN U N I T  has been b u i l t  to a 
desfgn specification that  w i l l  ensure a 
h i g h  srandard o f  maintenance free rel ia-  
b i l i t y .  That i s  not enough, however, 
and the system must provide fail safe 
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c a p a b i l i t y .  If a CONTRAN U N I T  should go 
unserviceable, the associated Transmit- 
tes/Receiver will continue t o  operate  in 
exactly the same mode a s  a u n i t  not 
equipped wi th  C O N T W .  

One question which has been put  
against the v i a b i l i t y  of the CONTRAN is 
this. In nosntal exchanges between an 
aircraft and ATC a response from one 
party can be i n i t i a t e d  p r i o r  to the 
preceeding party actually releasf ng his 
'key' . I f  you try t h a t  with a CONTRAN 
you ai l1  s i m p l y  f emain on receive. The 
question is, "Will this riot slow down 
'snappy' exchanges"? The f a c t  of t h e  
matter is that t h i s  is exactly what we 
want t o  do.  

Consider an every day s i t u a t i o n  w i t h  
a n  aircraft expect ing a clearance to 

' cross an active runway. It might: go 
something like this ... 

"'ATC .... Golf Mike is cleared to 
cross the active, behind the depar- 
t i n g  DC10". 

Golf Mike has heard what he wanted t o  
hear, up t o  the  word a c t i v e ,  which he 
thinks is the end of the message, and 
keys h i s  mic to respond. He hears nat- 
hing about a DC10, but his response 
coincides nicely with the end of  the ATC 
message. And what does rhe c o n t r o l l e r  
hear when he does release h i s  key .... 
perhaps only the words "Golf Mike". 
Another a ircraft  intervenes and by the 
t i m e  ATC gets back to Golf Mike for a 
correct read back . . . . exactly, h e ' s  
crossing an active runway without a 
clearance. If t h e  CONTRAN does s low 
down these 'snappy ' responses then 1 
feel that it has achieved its a i m .  

I shall shortly be inviting 
questions but it may be useful  t o  wind 
up by anticipating a number which have 
been asked previously.  

Question 1: 
Good R/T discipline should prevent  

simultaneous transmissions. Why is it 
necessary t o  introduce an automatic 
device to achfeve what i s  already being 
pract i sed  by professional  pilots? 

Answer 1: 
Even perfect R/T d i s c i p l i n e  cannot 

prevent conflicting transmissions. 
Consider t w o  p i l o t s  who both wish to 
transmit, both listen out into a clear 
channel and d e c i d e ,  qu i t e  correctly, t o  
begin a transmission. They may be 
parked next to one another or flying 

f i f t y  m i l e s  apart.  Whose f a u l t  i s  the 
resulting squeal? No one is to blame 
since both pilots acted i n  the best  
profess ional  manner. No pilot will 
deliberately transmit on top of 
existing radio traf f ic  unless he has a 
very good reason for doing so. He is 
operating on a discrete frequency and 
any information on that  frequency will, 
at one level or another, be of interest 
t o  him. By creat ing  a conflict trans- 
mission he i s  denying himself that 
information. 

Question 2: 
One criticism which has been level- 

led at the concept involves aircraft at 
altitude being overridden by reception 
of  distant stations they are not actu- 
ally using. Will this not create pro- 
blems? 

Answer 2: 
Not at a l l .  Simultaneous transmis- 

sions only become a safety hazard when 
aircraft are close to one another ,  far 
example when taxiing on departure or 
landing,  or converging on a traffic 
control area. Received signal strength 
is high  in these s i t u a t i o n s  and the 
s e n s i t i v i t y  of the  CONTRAN will recog- 
nise these high levels but not the much 
weaker altitude overlap signals. 

Question 3 :  
To be totally effective it would 

seem that every aircraft would need to 
be equipped, yet you have said that any 
one equipped aircraft gains an advan- 
tage over others. Why is t h i s ?  

Answer 3:  
The secondary function, warning of 

an onboard 'stuck mic" is an obvious 
advantage to any f l i g h t  crew. The pri- 
mary function, t ha t  of preventing inad- 
vertant simultaneous transmissions, 
only operates when the f l i g h t  crew has, 
i n  error,  attempted to  transmit i n t a  a 
busy frequency. As mentioned previous- 
ly, the CONTRAN automatically prevents 

t h i s ,  and the crew, instead of creating 
a c o n f l i c t  transmission, can monitor the 
message, which may contain information 
vital t o  t h e i r  safe operation. The CON- 
T U N  cannot prevent another nonequipped 
aircraft from coming i n  a f t e r  one which 
i s  so equipped, but  a crew using CONTRAN 
i s  assured that, when they began a 
transmfssion, the frequency was not in 
use. 

Question 4: 
On the technical side, the CONTRAN 

is d e s i g n e d  t o  be wired into existing 



avionics junction boxes to become a per- 
manent part of installation. Will this 
not introduce commonality problems with 
existing a i r l i n e  equipment? 

Answer 4 :  
Not  a t  a l l .  The CONTRAN operates by 

m o n i t o r i n g  signals already ava i lab le  
w i t h i n  the a i r c r a f t  wiring, s u p p l i e d  by 
the standard VHF transceiver. A minor 
wiring change i s  required but the ARINC 
specification, to whfch the a i r c r a f t  
w i l l  have been cons t ruc t ed ,  is not af- 
fected.  Once installed, t h e  CONTRAN 
w i l l  operate without any onboard adjust- 
ments, or any consideration being given 
to other equipment compatibility. 

Question 5 :  
Would introduction of yet another 

unit lower the r e l i a b i l i t y  of the VHF 
system? 

Answer 5: 
The circuitry of the CONTRAN i s  ea- 

s e n t i a l l y  a small part of the most r e l i -  
able section a5 standard transce ivers ,  
which a r e  currently operating f a r  above 
6000 hours be fo re  a defect causes remo- 
v a l .  There is no reason why the CONTMN 
should not exceed t h i s  figure several 
times over. 

COST 
One obvious question i s  - how much - 

and now we come back t o  t he  d o l l a r s  Z 
mentioned e a r l i e r .  If the trials prave 
succesful and the CONTRAPa goes into pro- 
duction, cert i f i ed  units, with a three 
year exchange warranty should be avai- 
l a b l e  at w e l l  under 1 ,000 dollars.  To 
put that  i n t o  perspective, an a i r l i n e  
operating around 50 aircraft can equip  
its e n t i r e  fleet f o r  the cost  of one INS 
nav unit. I n  fact the CONTRAN UNIT w i l l  
be cheaper than the VHF antenna it i s  
l i s t e n i n g  to. For those of  you who pre- 
fer to  use figures related t o  the cost  
of fuel, a few minutes fuel burn i n  a 
7 4 7  corresponds t o  the c o s t  of t h e  3 
CONTRAAs it will need, and as any equip- 
ped a i r c r a f t  will never suffer delays or 
go-arounds due t o  its own 'stuck-mic' o r  
i t s  own simultaneous transmission, who 
knows, the CONTRAN could w e l l  pay for 
itself t h e  day after installation. But 
try convincing your accountants of that- 
one ! 

EXAMPLES OF DOCUMENTED SIMULTANEOUS 
TRANSMISSIONS 
1, Take off  on another aircraft's 

clearance. 

The controller called '762 line up 
runway 12 and hold', followed 
immediately by '257 line up runway 
16 and holdf . H e  then c a l l e d  '7 62  
cleared for take off wind 1 L O  at 2 
knots' . 257 assumed, i n c o r r e c t l y ,  
that the  clearance i s sued ta  7 6 2  
was f o r  him. H e  acknowledged 
receipt of the clearance but f a i l e d  
to assure himself that  the channel 
was not occupied by another 
s t a t i o n .  A t  the t i m e  257 began his 
read back the frequency was already 
i n  use by 762 who was reading back 
the  same clearance. The message 
from 257 was complete ly  blocked 
out, only the  words 'take o f f '  
could be heard on the recorder 
immediately following the end o f  
762s transmission. 
The contro l l er  d i d  no t  no t i ce  the 
simultaneous transmission because 
the  message from 7 6 2  was not 
dis tor ted  or interupted and was 
c l ear ly  audible.  He d i d  not 
realise the significance of the two 
additional words stuck on the end 
of 762s read back. Both aircraft 
began t h e i r  t a k e  off  run, 762 on 
runway 12 ,  and 257 on runway 16. 
257 crossed ahead of 762 as they 
were both climbing out. They don't 
come much closer than t h a t ,  and a l l  
because of an innocuous simulta- 
neous transmission. 

2 .  Landing without clearance. 
A Boeing 737 requested a downwind 
landing on runway 18. This request 
co inc ided  w i t h  a Tower trans- 
mission. His second request 
unfortunately, also coincided with 
another Tower transmission 
containing his landing clearance, 
which he obviously couldn't hear. 
He continued with h i s  approach and 
landing on 18. After touch down he 
was advised that a second 737 was 
l i n e d  up f o r  take off on 36.  
Twa inc idents  which were seconds 
from becoming disasters, with the 
p o t e n t i a l  for perhaps 400 deaths 
and four aircraft des troyed .  

EXAMPLES OF DOCUMENTED ' STUCK-MICS ' 
For f i f t e e n  minutes the  crew of an 

L1011 were cut off from ATC, the reason, 
a Fl ight  Manual had s l i p p e d  aga ins t  the 
Observers Audio selector panel and was 
depressing the Transmit awitch. 
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Only t e n  days previously another 
Triscar,  of the  same a i r l i n e  blocked out 
London Radar communications f o r  several 
minutes due to  a fault in the F i r s t  
Officer's Audio panel causeing any 
selected VHF to go to permanent 
transmit . 

But it would be hard to b e a t  the 
British Airways 747 of August the 8th 
l a s t  year, when all t h r e e  VBFs went to 
permanent transmit, apparently of their 
own accord. No fault was found by 
engineering, but the crew is no doubt 
wondering when next it will appear. 

CON CLU S ION 
For those  of you who may f e e l  that  

t h e r e  really i s  no problem it may be 

worthwhile t o  end by quoting the 
American Air Line P i l o t s  Association, a 
body of people which is looking very 
carefully into the whole subject, 

In their house magazine for August 
' 8 4  they said: 

"Whatever the so lu t ion ,  ode thing i s  
certain: cammunications interference 
remains a s e r i o u s  air safety problem 
that no one i n  the a i r  transporta- 
tion industry can af ford  to ignore. 
As long as p i l o t s  key microphones 
and talk ta the ground, and to each 
other, the need f o r  vigilance,  AND 
FOR CORRECTIVE TE CHNOLOGY , wi l1 
shadow flight crews and their 
precious cargoes " . 

Discussion .... 
Captain Leonard complemented 

C O N T U N  on the e x c e l l e n t  sort of devtce 
which seems to fulfil1 a lot of our 
requirements. In t h i s  view the fltting 
of mechanical or electronic devices 
such as these into aircraft should be 
supported, to overcome what we all 
recognized as to be quite a serious 
problem. The incident which was mentio- 
ned in his presentation "Aircraft cal- 
ling" had within it a simultaneous 
transmission, acknowledging a take-off 
clearance, whi l s t  the aircraft were 
l i n e d  up at opposite ends of the same 
runway. Sheer luck h e l d  off a  
disaster! 

In reply to Captain Leonard's ques- 
tkon when a p i l o t  knows t h a t  h i s  trans- 
mission is not modulated, Captain Ellis 
said that he would only transmit when 
another transmission takes place. So 
when he presses his key he will hear 
the other transmission. There is no 
need for a device that tells us that we 
are not going out; after all there is 
no s i d e  tone and nothing is heard in 
the earphones. 

Mr. Rahmann asked why this device 
couldn't be introduced immediately. 
I n t r o d u c t i o n  can not t ake  place before 
a n  evaluation has been made. Until now 
only one DC9 has a wiring modif ica t ion  
ins ta l led .  The question arises: "Who 
w i l l  accept another evaluation u n i t ? "  

M r .  F i s che r  expressed his view that i t  
was very important, i n  the interest of 
safety, t o  evaluate as soon as 
possible. It was also made clear that 
ground stations should be equipped as 
well. 

Mr. Green mentioned that frequen- 
cies are protected £er s p e c i f i c  ranges. 
If a d i s t a n t  call would break through, 
would it then be impossible to traas- 
mit? In reply it was said that simulta- 
neous transmissions are only a safety 
hazard when the transmitting stations 
are close to each other. The signal 
strength of weak d i s t a n t  c a l l s  i s  
disregarded by CONTRAN. 

During the forum it also appeared 
that no provision was made for blocked 
frequencies in the company manuals. 

Mr. Gillett concluded t he  panel 
session w i t h  the statement chat the 
vital, faltering, weak link needs 
considerable technical improvement. A s  
there are no authorit ies  who see in to  
t h i s  vital problem, we have t o  take our  
own i n i t i a t i v e s  to find a solution. 
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Forum Conclusions 
We were together for t w o  days naw. 

The subject was Radio Telephony. We 
have aimed t o  +wide- a dialogue 
between the user and t h e  industry. W e  
had h p o s s i b i l i t y  t o  discuss many 
interesting subjects such as t h e  hisro-  
ry and development of R / T ,  t h e  use of 
R/T  and probable def ic iencies ,  call 
s ign confusion and possible solutions 
and the linguistic f e a t u r e s  a f f e c t i n g  
RJT communication. We were a l s o  a b l e  t o  
form a n  idea of medical a s p e c t s  and the 
i n f luence  of noise, and of possible 
hardware s o l u t i o n s .  Finally a scenario 
with a blocked f sequenq and sirnultan- 
eous transmissions illustrated how 
quickly we can reach an unsafe s i t u a t -  
ion. A p o s s i b l e  s o l u t i o n  was shown t o  
u s  by C a p t a i n  E l l i s .  

Although i t  i s  i m p o s s i b l e  t o  high- 
l i g h t  a l l  aspects we deal t  wi th ,  1 will 
a t tempt  t o  summarize t h e  wide spectrum 
t h a t  was provived t o  us .  It i s  useless 
t o  say t h a t  t h i s  represents only an ad- 
hac compilat ion of  all material  covered 
in the pas t  hours. 

I n  the a v i a t i o n  world we depend, 
amongst others, on communication. P i l o t  
and controller must be able t o  communi- 
c a t e  with each other. Without R/T and 

by Rob Bootsma (EGATS) 

the  aircraft c a l l  s i g n  as e s s e n t i a l  
tools we would be unable t o  perform our 
tasks. But t h e s e  t o o l s  g ive  rise t o  a 
mu l t i t ude  of problems. Both controller 
and p i l o t  work in an environment almost 
t o t a l l y  dominated by alpha-numerics 
( radar  v e c t o r s ,  flight levels, speeds,  
frequencies, and so on). Lt is n o t  
difficult t o  understand t h a t  i n  t h i s  
situation errors can occur.  RJT q u a l i t y  
and extraneous noise contribute to the 
r e a d a b i l i t y  and pronuncia t ion  
differences may i n f l u e n c e  the 
i n t e l l i g i b i l i t y  of a message. Moreover, 
the man ( o r  woman) in the  air and the  
one on t he  ground may execute several 
actions s imul taneous ly  (at t e n t i o n  t o  
the frequency may d i s t r a c t  from other 
func t ions ) .  Particularly in rhese 
circumstances we are confronted w i t h  
what was  referred to as "selected 
hearing". It i s  q u i t e  p o s s i b l e  that one 
hears what one wants t o  hear. 

I s  there  a s o l u t i o n  f o r  this mult i -  
tude of constraints? The forum started 
w i t h  the proposal t o  abandon R/T as a 
main t o o l  o f  communication. During t h e  
course of yesterday afternoon i t  soon 
transpired,  however, t h a t  i t  w o u l d  be 
impossible to do without  R/T; i t  shou ld  
b e  r e t a i n e d  as t h e  v i t a l  l i n k .  It was 
stressed many times that R/T o f f e r s  the 
p o s s i b i l i t y  t o  add something t o  a m e s -  
sage. Captain Vermeulen s a i d  clearly: 
" t h e  p i t c h  of a voice may a t t r a c t  t h e  
a t t e n t i o n  of t he  person a t  t h e  o the r  
end of t h e  Link". 

Mr. Field has pointed out tha t  
there is a movement towards Mode S ,  but 
t h e  ques t ion  remains: what language 
should be used when w e  a v a i l  ourselves 
of a data l ink? Is there a guarantee 
that th i s  printed message i s  interpre- 
t ed  correctly by the p i l o t ?  O r  i n  situ- 
ations requiring immediate follow-up, 
is there a guarantee t h a t  the pilot 
treats the message fmmedlately? We can 
reach only one conclusion, d e s p i t e  
human factors: KEEP THE VITAL L I N K !  

The questionnaire revealed tha t  
b o t h  pilots and controllers have no 
problems with procedures and phraseolo- 
gy. However, it was commonly understood 
that we had problems w i t h  the  applica- 
tion of non-standard phraseology and 



procedures .  Miss Robertson mentioned 
a l r e a d y  that in certain circumstances 
one is thrown back to the use of normal 
language; no standard phraseology 
exists here. Nevertheless w e  should use 
s t a n d a r d  phraseology on many other 
occasions; there is a need for discip- 
line. The used phrases have to be 
clear, concise and unambiguous. 

S t i l l  under no c i r c u m s t a n c e s  we 
will be able t o  give  a complete answer! 
We have t o  keep in mind that all pos- 
sible solutions only offer a partial 
solution. But still, whatever s o l u t i o n  
we may f i n d ,  it should be applied 
worldwide. There is a need for  ONE 
STANDARD FORMALISED LANGUAGE ! It would 
prec lude  many potential i n c i d e n t s  and 
accidents. A t  this point I would l i k e  

Written Comments.... 

Air Traffic Departure Clearances 

There is one area of Air Traffic 
Departure Clearances which causes 
unnecessary confusion and which I 
experienced y e t  again l a s t  Sunday at 
Tel Aviv. I refer to the  pract ice  of 
quatlng a s p e c i f i c  SID and then guali- 
f y i n g  i t  with  clearance t o  a f l i g h t  
l e v e l  o r  a l t i t u d e  d i f f e r e n t  from that 
conta ined  in t h e  SID. This prompts the 
crew t o  query whether the clearance to 
this d i f f e r e n t  flight level is  unres- 

' t r i c t e d  o r  no t .  The s p e c i f i c  example: 
"Dan A i r  5687 i s  cleared to Munich via 
flight plan route, SID six, FL100, 
squawk 5267".  

As SID s i x  g ives  a block height of 
FL90 t h i s  clearance was queried by the 
crew with the question: "Confirm unres- 
tricted t o  FLlOO"?, t o  which the answer 
came: "No, conform with flight level 
contained in SID". This  at best is con- 
fusing, wasteful of radiotime and at 
worst, i f  unqueried by the crew, highly 
dangerous. 

I would t h e r e f o r e  l i k e  t o  see ATC 
never give a clearance to a level 
higher  than that contained in the SID 
unless prefixed by the word "unrestric- 
t e d " .  Information given i n  the case 
quoted above is supesfluous, misleading 
and potentially dangerous. 

to make a remark. Annex 10 does require 
us to add the call sign to t h e  
c l e a r a n c e  i n  o r d e r  t o  avoid possible 
confusion. However, for proper action 
one has t o  d e t e c t  and t o  be aware of 
t h e  f a c t  t h a t  confusion might occur. 
But was t h a t  the case i n  the example 
given this afternoon? After a13 the 
call s i g n s  d i f f ered  completely except 
the "A" at the end of t h e  call sign, 

Id conclusion it can be said that 
as long as VHF vo ice  comunc ia t ion  is 
used as a pr imary  means of communica- 
tion, confusion and misunderstandings 
will continue to exist. Nevertheless we 
should s t r i v e  f o r  o p t i m i z a t i o n  as much 
a s  poss ib l e .  Constant vigilance of b o t h  
pilots and c o n t r o l l e r s  may c o n t r i b u t e  
t o  improve air safety. 

Captain K . A . C .  Goldring. 
(Daa Air Services). 
25.04.1985. 

Blocked Frequency .... 
When T have a blocked frequency 1 

get an a i r c r a f t  which fs on another  
frequency and i n  the vicinity of my 
sector to broadcast on ny blocked fre- 
quency, requesting all aircraft to 
transfer t o  a standby frequency. T h i s  
has t h e  advantage of leav ing  the o r i g i -  
n a l  frequency blocker on the blocked 
frequency . 

The reason that L follow this 
procedure i s  because I have o f t e n  noted 
when I had a blocked frequency, that 
a i r c r a f t  could break-through and if in 
the v i c f n i t y  of my transmitter I was 
able t o  broadcast through the  frequency 
blocker. It therefore seemed to me that 
an aircraft would have a b e t t e r  chance 
of breaking through a frequency block 
than a ground transmission. This has 
proved correct and anytfme I have used 
t he  above procedure it has always 
worked. 

John Doyle. 
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The Tenerife Disaster 

This unnecessary event was used by 
several speakers at the R/T Symposium 
t o  emphasise their particular presen- 
ta t ion .  This i s  my view which has never 
changed. 

The i n d i v i d u a l  primarily respons- 
ible, w i t h o u t  doubt, was the  Airport 
Direct or. 

The p o s t  of director, i n  any 
business, embodies one prime duty, 
above all others, of thinking forward. 
Planning against events that may never 
happen or perhaps only once in a l i f e  
time. 

In the  case of t h e  Tenerife North 
af rport,  the Director must have known 
what aids he had or d i d  not have. He 
must have had p l a n s  should any of these 
aids fail but, above a l l  else, he knew 
that Tenerife had weather that was 
unique to Europe if not te the world. 

Where else do clouds sit on part of 
the runway g iv ing  100 metres of visibi- 
lity w i t h  the other two-thirds of 
runway having PO kilometres o r  more? 
Where else can the visibility change 
from 100 metres to 10 kilometres i n  a 
f e w  seconds as the cloud lifts? Where 
else, before the ILS w a s  i n s t a l l e d ,  d i d  
one have an approved procedure of 
letting down over the sea t o  below the 
height of the airfield and then climb- 
i n g  up t o  land keeping just below the 
cloud which followed the contour af the 
land  sloping down from the airfield to 
the coast? 

This uniqueness was known t o  those 
who operated regularly t o  this airport 
and certainly t o  those who administered 
the air f ie ld .  I t  would not be known to  
p i l o t s  operating there for the f i r s t  
time. This would app ly  to the KLM and 
PA p i l o t s .  

Any commonsense forward thinking 
would have concluded that one day Las 
Palmas would be closed and all traf f ic  
d iverted  t o  Tener i fe  North where apron 
parking would be insufficient compel- 
ling the use of part of t h e  taxy-way. 
Now add t h e  unique weather! 

Directors think forward about these 
problems, hold meetings and formulate 
p l a n s .  At Tenerife Norsh there would be 
more reason t o  do s o  than a t  any other 
a i r f i e l d  I know. 

The solution, without ground move- 
ment radar, i s  t o  instruct t h e  f i r s t  
a i rc ra f t  to backtrack the runway and 
cal l  when i t  has the second aircraft in 
s i g h t .  The second aircraft  would also 
be  instructed t o  call when it had the 
f i r s t  a i r c r a f t  in sight. When both have 
reported then the f i r s t  departs. One 
could also employ a mobile van w i t h  a 
landline to the tower plus  green and 
red aldis lamps. 

If the director had i n i t i a t e d  such 
a plan,  practiced it every six months, 
issued appropriate instructions, then 
the day he had too many aFrcraft and 
cloud on the ground his staff would 
have had an approved plan t o  work t o .  
It  is called duty p l u s  cornmansense. 

Signed: 
an old/not so bold  p i l o t .  

Children of the Airways by Ena Kendall 

Charities and appeals sometimes seem so distant from us Controllers, e s p e c i a l l y  
in outposts such as Maastricht U . A . C .  

However, when you hear of a "Lady" in our own a v i a t i o n  f r a t e r n i t y ,  supporting an 
orphanage in Dhaka, between flfghts!! it becomes a l i t t l e  closer t o  home. 

This "Lady" i s  one of "us" and I hope that when you have read t h i s  article you 
will join me and support her endeavours. 

If you decide t o  h e l p  you wfll f i n d  t h e  address at the end of the article. 

Roger Bartlet  t . 
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Stewardess P a t  Kerr is often ribbed 
by fellow cabin crew members as the 
Mother Teresa of British Airways, a 
tease she a c c e p t s  good-naturedly i f  a 
t r i f l e  wear i ly .  Three years ago, she 
and some colleagues on the twice-weekly 
B r i t i s h  Airways TriStar run to Dhaka, 
c a p i t a l  of Bangladesh, s tar ted  to take 
some of the  ted ium out of their four- 
day stopovers by helping a t  a l o c a l  
orphanage. The b icyc l e  rickshaw men 
touting for trade o u t s i d e  the city 'S 
main hotel can scarcely have known 
t h e i r  luck as a lucrative new avenue of 
business opened up,  ca r ry ing  a i r l i n e  
crew and their suit-cases f i l l e d  with 
c l o t h e s ,  toys and medicaments on t h e  
10-minute johrney t o  the orphanage. P a t  
has  synthesised the operation from the  
beginning, p u t t i n g  not only her 

I e n e r g i e s  i n t o  it but also her heart. To 
Jahangir, Srithi, P r a d i p ,  Dula l ,  Habib, 
Rina,  Babul,  Panna, Lucky and 4 7 0  o t h e r  
c h i l d r e n  crowded i n t o  t w o  shabby, 
flaking Indo-Edwardian c o l o n i a l  buil-  
dings  on either s i d e  of a dusty lane 
o f f  lndira Road, s h e  has become ' P a t  
Mummy ' . 

'Mummy' is a fairly indiscriminate 
term - i n  o the r  parts of the sub- con- 
tinent, ' a u n t i e T  tends  to be more cm-  
mon - a p p l i e d  by c h i l d r e n  to whites, 
including, to their discomfiture, men. 
But Pa t  Mummy is c l ear ly  someone 
special. When she a r r i v e s ,  no longer i n  
her  British Airways lightweight uniform 
of a few hours previously but wearing a 
s i m p l e  s k i r t  and t o p  in cheap 
Bangladeshi cotton, she is besieged by 

' children fighting t o  be noticed, hands 
waving, c l u t c h i n g ,  touching, grabbing 
a t  her w a i s t ,  smoothing h e r  blonde 
hair. 

Some would be overwhelmed by the 
onslaught; she c o n t r o l s  it, able t o  
make each c h i l d  feel  t h e  only one i n  
the world, using names, l i s t e n i n g  
intently, joking with them i n  Bengali. 
For the i r  sake, she has l e t  her hair 
grow, because long hair i s  important in 
t h i s  part of the world,  and affects 
t h e i r  idea of her. They n o t i c e ,  and get 
u p s e t ,  even if she has the end6 
trimmed. She f i n d s  herself  searching 
f o r  lice before  ty ing  it up. 'That's  
n o t  a bad t h i n g  t o  have t o  do - it 
keeps you close t o  t h e i r  r e a l i t y ' .  

Even so, lice do no t  rank a l l  t h a t  
h igh  i n  the reality scale when the cem- 

petition includes severe malnutrition, 
diarrhoea in its many forms from 
shigella to  amoebic dysentery , rank- 
smell ing ear complaints ,  worms, 
scabies ,  and a devil dance of cross- 
in£ eccion,  made worse by overcrowding: 
and there i s  always pressure to take in 
just one more. As P a t  and I talked in 
the garden - a square  of dried-out 
grass, surrounded by palm, oleander  and 
mango trees - the chokidar (watchman) 
ran up to ask her to deal with a woman 
at the gate .  The woman, i n  a shabby 
sari, was crying b i t t e r l y  as she begged 
for her l i t t l e  g i r l  t o  be taken i n .  ' I f  
t h e  c h i l d ' s  i n  r e a l  need, no matter how 
crowded we a re ,  we take i t , '  Pat s a i d .  
'There i s n ' t  much p o i n t  i n  us b e i n g  
here i f  we don't, is t h e r e ? '  

Far starving families t he  orphanage 
i s  t h e  l a s t  hope f o r  the i r  chi ldren,  
many of whom are not in fact orphans.  
T w i c e  i n  t h e  last 12 months, Bangla- 
desh's rice crop has been lost through 
flooding and the early-warning signs of 
famine, cat t le  being so ld  and country 
people moving i n t o  t h e  towns, have 
appeared. Half t h e  100 m i l l i o n  popula- 
t i o n  are l a n d l e s s  l aboures ,  10 million 
do not even have a roof over their 
heads and hang on t o  l i f e  by the 
f i n g e r t i p s .  

Before Pat became invo lved  w i t h  the 
orphanage i n  1981, the glimpses of 
s t r e e t  l i f e  s h e  had already had away 
from the westernised cocoon of the 
hotel had d i s t u r b e d  her. Once, walking 
i n  o l d  Dhaka, she s a w  a young mother 
suddenly start pounding her baby's head 
with a stone to make it cry so  that P a t  
would choose her f o r  baksheesh ou t  of 
the seething competition. This  i n c i d e n t  
a f f e c t e d  her  deeply. 'I vary between 
being an agnostic and an atheist: and 
being o u t  here has  confirmed my f e e l -  
ings. Some of the people  have such rot- 
t en  lives, e s p e c i a l l y  t h e  women, s o  if 
you're only going to l i v e  once, you 
have to help  everybody make the b e s t  of 
i t t .  

She was born i n  the small Cornish 
town of Lostwithiel, is an occupational 
therapist  by training and joined 
Bri t i sh  Airways ( t h e n  BOAC) about 11 
years ago. Flying d u t i e s  normally take 
her t o  Dhaka about t w i c e  a month and 
she has spent s ix months on unpaid 
leave working a t  the  orphanage, which 
was opened w i t h  1 2  children i n  1976 by 
a stnall  Canadian-based charity called 
Families f o r  Children. 



From the start, Pat l iked i t s  
s t y l e .  'There was a feeling anybody 
could help.  Most cabin crew are quite 
highly qualified in one way or another 
- teachers, nurses, physiotherapists - 
and a lot of them agreed to come in to 
use their experience, to spend their 
leaves here. One of our engineers 
he lped  m e  build a system of sewers, 
o t h e r s  have repaired damaged machinery, 
like our tumble-drier'. 

Money to support the orphanage 
comes from private sponsors i n  America, 
Canada and Britain and every single 
penny goes directly t o  the children and 
their care, none t o  expatriate  admini- 
strat ive costs. The children are looked 
after by 120 or so Bangladeshi s ta f f ,  
who include 1 Q Q  ayaha, 30 of wham are 
on duty  at any one time, three nurses, 
nine  or t e a  teachers, 'a doctor who 
comes in six days a week and Mr. Dass, 
office manager and driver of the orpha- 
nage's only o f f i c i a l  transport, a 
clapped-out ' 30year old Vauxhall 
Victor: during i t s  frequent break-downs 
s ick babies attached t o  drips have to 
be rushed t o  hosp i ta l  i n  bicycle rick- 
saws. Volunteers from the supporting 
countries come t o  Bangladesh a t  their 
own expense and work a t  t h e  orphanage 
for  nothing for three to  six-month 
stints. 

Jackie Edgar, 22, from Leatherhead, 
Surrey, a children's nurse trained at 
Great Ormond Street  Hospital  i n  London, 
who had arrived two weeks previously, 
had got  through her culture shock and 
homesickness and was laughing off the 
painful blotched redness of her face 
and neck caused by mosquito b i t e s ,  'The 
plight of the children completely and 
u t t e r l y  shocked m e ' ,  she said. 'The 
worst thing is the malnutrition, babies 
come in absolutely dehydrated. I t  takes 
ages f o r  them t o  recover because they 
usually have other medical conditions. 
'Nine have d i e d  since Christmas, inclu- 
ding two since t h i s  article w a s  
wri t ten .  

About 150 babies and children up to 
three years occupy one house. Wooden 
c o t s  are jammed i n t o  rooms wfth peeling 
walls and bare stone f i o o r s .  Most of 
the children are naked, some have 
shaven heads glistening with the y e l l o w  
p u s f i l l e d  blisters of scabies, treated 
wfth the scabies l o t i o n  brought over by 
cabin crews. A 1 1  of them clamour f o r  

affection and attention, and the ayahs 
have t o  be t o l d  to  make a fuss of them, 
especially the  ch i ldren  who s i t  i n  cor- 
ners, rocking backwards and forwards, 
knocking their heads against the w a l l ,  
a classic symptom of emotional depriva- 
tion. D e s p i t e  their childhood b a t t l e s  
against disease and deprivation, they 
grow i n t o  children of remarkable physi-  
cal beauty and appeal, vital and well- 
mannered. 'Technical ly,  we' re doing 
everything wrong. They're brought up en 
masse, not i n  s m a l l  groups, but it's a 
very happy place. They g e t  security, 
more a f f e c t i o n  and education than they 
might have otherwise ' ,  Pat said. The 
f i r s t  arrivals of the  1970s are now 
growing up and a new range of problems 
i s  looming. 

Lakhi, who l i k e s  t o  anglicise her 
name to Lucky, is 12, and is taking 
special subjects at  the orphanage 
school so that she can do a nursing aid 
course when she is 16.  Nursing jobs 
of fer  r e s i d e n t i a l  accommodation so  
Lakhi has an alternative to marriage, 
usually t h e  only option for  a g i r l  who 
can't move out on her own. 'Obviously 
w e  never push them o u t ' ,  P a t  said, 'but  
if they have any r e l a t i o n s ,  we keep i n  
touch with them. G i r l s  have t o  have a 
dowry, that  means enough cash to buy 
some cooking p o t s  and a new sar i ,  and 
w e  g ive  them the  money ' . Two have been 
married from the orphanage. 

So far, Pat b e l i e v e s ,  a i r l i n e  
involvement has made l i f e  a t  the 
orphanage pleasanter. 'But  our biggest 
piece of help i s  y e t  t o  come'". This i s  
no less than the building of a new 
orphanage out s ide  the city, a project 
British Airways is now backing o f f i c i -  
a l ly  a f t e r  a letter P a t  wrote to  Lord  
King, the chairman. The aim i s  to r a i s e  
5: 300,000, Largely among a i r l i n e  staff, 
though outside h e l p  w i l l  be welcome. 
The appeal i s  an urgent one because the 
leases on the present houses run out in 
two years ' t i m e ,  Pat has already found a 
s i t e  s ix  miles east of t h e  c i t y  and has 
embarked on the Byzantine bureaucratic 
process of buying f t :  as the favoured 
investment of the new class of hlgh 
wage-earners in the Gulf oil s t a t e s ,  
land is expensive, from P 4,000 t o  
6: 10,000 an acre. Brit ish Airways 
archi tec t s ,  legal staff and accountants 
are now g i v i n g  advice, stewardesses 
Maura McDonagh and Airdrie Arms trong 
have been seconded to run the London 



end of the appeal and P a t  Kerr herself 
h a s  been 'dislocatedf from the schedule 
until next September so that she can 
spend more time in Dhaka. She has 
become a n  integral link in the chain of 
command between the founder Sandra 
Simpson, in Canada, the orphanage and 
British Airways. Does s h e  eves see her- 
self devoting her whole time to the 
children? 'The answer is no. I can do 
them far more good w i t h i n  the a i r l i n e  
than I could outside'. 

Sometimes she worries because 
everything in the Dhaka orphanage seems 
a bit dirty and di-ngy, but the other 
day she v i s i t e d  Mother Teresa's home 
Ear the d e s t i t u t e  d i s a b l e d  i n  Bombay. 
'Ours is like a luxury h o t e l  compared 
with the conditions they have to work 

in: it's almost reassuring t o  see some- 
one having more problems. You have to 
accept you can only do your b e s t .  WeT re 
no sa in ts ,  only o r d i n a r y  peop le  trying 
to h e l p ' .  

(Anyone who wishes t o  contribute to t h e  
B r i t i s h  Airways appea l  should contact 
t h e  Dhaka Orphanage Fund, T r i S t a r  House 
i n  27 Heathrow Airport, Houston, 
Middlesex TW6 2JR .  Cheques should be 
made  payable to Dhaka Orphanage 
( B r i t i s h  Airways Fund).)  

(Reprinted with the kind permission 
from the Observes Magzine, 17 th  March, 
19851. 

Confidential Human Factors Incident 
Reporting (CHIRP) 

D e s p i t e  sophisticated technical equipment and elaborate personnel training, 
situations like: "I was lucky nothing happened t h i s  time!" continue to occur. As you 
a l l  know, these situations are not unique. It is very l i k e l y  t h a t  a very similar 
situation s u r p r i s e s  somebody else. If t h e  reason of the  i n c i d e n t  was a technical 
fault, it is very easy to make a repor t  and trigger corrective ac t ion .  However, if a 
human factor was Involved the situation is almost cerrainly suppressed until it 
becomes fa ta l .  

In order to get feedback of normally suppressed incidents the Confidential Human 
Factors I n c i d e n t  Reporting system (CHIRP) h a s  been made a v a i l a b l e  t o  Brirish pilots. 
The participation of UK ATCOs is presently under discussion (TRANSMIT July 1984 p. 
31). Also,  dangerous situations which happen to others could be brought into 

l d i s c u s s i o n  w i t h o u t  o f f e n d i n g  a colleague. The Dutch pilots use an e l e c t e d  
"Vertrouwensteam" f o r  these purposes. They include as well human relation problems. 
Wouldn't such a system be u s e f u l  f o r  Eurocontrol. The technical committee of EGATS 
would l i k e  to hear your opinion and proposals .  

The following ar t ic le  of Roger GREEN, principal psychologist at the RAF I n s t i t u t e  
o f  Aviation Medicine, g i v e s  a detailed description of CHIRP. 

After any aircraft accident  it is 
passible to find somebody to tell you 
t h a t  " i t "  nea r ly  happened t o  them. The 
t r i c k ,  of course, is t o  get them to 
t e l l  you that "it" near ly  happened t o  
them before  t h e  accident, and t h i s  i s  
t h e  t r i c k  which all incident reporting 
schemes set  ou t  t o  perform. If "it" is 
a technical defect, then the problem is 
not t o o  great as m o s t  p i l o t s  w i l l  
h app i l y  r e p o r t  such an event .  If, 
however, "it" is a pilot's own mistake, 
reporting it is clearly q u i t e  a 
d i f f e r e n t  matter. 

Many p e o p l e  (especially p i l o t s ? )  
f i n d  it hard to admit t h e i r  mistakes 
even to themselves - how much more 
d i f f i c u l t  i t  must be t o  report a m i s -  
take  to the airline which pays you or 
t h e  CAA which licences you. You must 
have a lot of faith in the understand- 
ing of your employer and have a very 
a l t r u i s t i c  spirit to report your 
mistake if you f e e l  that t h e r e  is  some 
balance to be drawn between the 
possible negative effects that such a 
report migh t  have on yourself  and the 



general good which may r e s u l t .  
I think that there is another 

reason, though, why few human errors 
are reported at t h e  moment. If you 
look closely at  t h e  sort;s of mistakes 
that cause accidents they are of ten 
small, even trivial errors. They seem 
large only when they are followed by a 
catastrophe: i f  they aren't they are 
immediately forgotten. Bow can you get 
the pilot who nearly retracted ' the 
slats too early t o  imagine what the 
r e s u l t s  of his error might have been 
and report i t? 

The so lu t ion  t o  these problems 
which you, the reader, w o u l d  probably 
suggest i s  to set up a new, confiden- 
tial scheme to which p i l o t s  would be 
encouraged t o  report their mistakes and 
t h i s  i s  just what has now been done. 
I t  i s  being sponsored by t h e  CAA but i s  
i s  run completely independently a t  the 
RAF I n s t i t u t e  of Aviation Medicine 
(IAM). By the f irst  of December all 
commercial p i l o t s  and f l i g h t  engineers 
should have received a reporting form 
and a note explaining the new system. 
The basic idea i s  that: p i l o t s  w i l l  b e  
encouraged to send in brief reports of 
the  errors which they commit, or see 
committed, to a c e l l  of just  three 
people a t  the IAM.  My credent ia l  for  
running the scheme i s  that, over t h e  
past ten years, I've been invo lved  in a 
s tudy which has looked c lose ly  at the  
human factors problems which caused 
nearly a hundred RAF and civil 
acc idents .  Roy Skinner and Phil Hayes 
are  t h e  other two members of the  team 
wha could, in the best sense, be refer- 
red to as old p i l o t s .  Although between 
them they have a broad aviation exper- 
ience, none of us pretend t o  be 
experts .  We have, for example, very 
little knowledge of a i r  taxi or h e l i -  
copter o p e r a t i o n s .  W e  regard ourselves 
mainly as a postbox to receive your 
reports, disidentify them and pass on 
the meat to somebody who can do some- 
t h i n g  about it. This might mean 
a l e r t i n g  the CAA t o  a problem, advising 
the operators of a cer ta in  a l r c r a f t  
t y p e  o r  even having a word w i t h  BALPA. 
However, most good might cone from such 
a system by pub l i sh ing  the  i n c i d e n t s  
(disidentified, naturally) and thus 
feeding  back the information t o  l i n e  
p i l o t s .  We intend t o  do t h i s ,  but how 
o f t e n  we do so will depend to some 
extent on how good the response i s  t o  

the scheme. I hope t h a t  we w i l l  be  
a b l e  r o  mail such feedback t o  all 
commercial flight crew, but as there 
are around 10.000 of you out there I'll 
have t o  d o  some fast ta lk ing  to  find 
even the cost of the stamps. 

We f u l l y  realise that for a system 
like this to work you have to trust us 
t o  honour the promised c o n f i d e n t i a l i t y .  
We d o  ask on t h e  form that someone 
making a report should give  h i s  name 
and address, but th i s  i s  simply t o  
enable us t o  con tac t  him i n  case there 
is something about his report  which i s  
not clear. As soon as we are happy 
with the report the name and address 
section of the form w i l l  be detached 
and set back, as a receipt, t o  the 
reporter.  We will keep no record of 
it. This is as much for our protect ion  
a s  yours as i t  means t h a t ,  i n  the un- 
likely event that we are pressed by 
some heavy-handed lawyer to reveal 
d e t a l l s  of a specific report, we cad 
claim, totally honest ly ,  that we have 
no way of ident i fy ing  individual i nci- 
d e n t s .  

The other people who have t o  t r u s t  
us, of course, are the operat ing  com- 
panies  and this i s  perhaps not qu i t e  s o  
easy. They may have reasonable reser- 
vations about t h e i r  pilots reporting 
mistakes outside the company. One air-  
l i n e  suggested t o  u s  that the re lat ion-  
s h i p  between p i l o t s  and management on 
matters like t h i s  is a d e l i c a t e  one 
which they felt they had jus t  about got 
r ight  and they were concerned that some 
new scheme might upset  i t  a l l .  On the 
o t h e r  hand, many operators have given 
total and unreserved support.  We are 
sensitive t o  these problems and are 
anxious t o  have the operators on our 
side because w e ' d  l i k e  them t o  l e t  us 
use t h e i r  crew-rooms t o  make our forms 
ava i lab le  t o  you. We obviously don' t 
want t o  upse t  any existing applecarts, 
but we do think that i t  is important 
that p i l o t s  should have somewhere t h a t  
they can report an incident which may 
be embarrassing t o  them, secure i n  the 
knowledge t h a t  such a disclosure w i l l  
have no personal repercussions. Thus 
we expect t h a t  t h e  inc idents  reported 
t o  us will be the incidents which are 
not at present being reported.  We are 
s e t t i n g  out not t o  supplant any 
existing schemes but to do whatever we 
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can t o  supplement them. 
One question that has been asked by 

a number of people i s  what sor t  of 
report we are expecting t o  r e c e i v e .  
Clearly we don't want t o  receive 
reports of t echn ica l  defects, these are 
already dealt w i t h  quite s a t i s f a c t o r y  
by the CM Occurrence Reporting Scheme. 
What we would l i k e  t o  hear about are 
those inc ident s  where you make a 
mistake and you can s e e  that the d e s i g n  
of a p i e c e  of kit, the nature of an 
operating procedure, o r  perhaps the 
relationship on t h e  f l i g h t  deck made it 
easy for you to make that error. Even 
i f  you feel  that  you made t h e  mistake 
f o r  no apparent reason we'd s t i l l  like 
t o  hear about i t  as you never know, we 
may get several people independently 
reporting the same sort of apparently 
unaccountable error and t h i s  should be 
sufficient t o  S ound off  an 
a tcent ionge t t er  f o r  us. 

You probably know that there are 
already schemes like t h i s  in  the States 
IASRS) and in the RAF (CONDOR), and 
they do seem t o  be working w e l l .  This 
scheme could probably do with a snappy 
name too ,  and Confidential Human 
Factors Incident  Reporting (Procedure?) 
does lend i t se l f  to "CHIRP", though you  
may have noted Roger Bacon's observa- 
t i o n  in h i s  column in Flight that  
"chirp" does sound a b i t  like "squeal" 
and "grass".  If it does, then t h a t ' s  
bad luck,  because this scheme has been 
conceived with the best intentions and 
we three who are going t o  run i t  are 
determined to give it our best sho t .  
Even so, the success  of the project  
clearly depends an you. It is p i l o t s  
and engineers who will contribute to 
the scheme and i t  i s  they who w i l l  
principally benef i t .  I hope that 
between US WE can make i t  work, and if 
it does, I am convinced (as Sir Robert 
Mark says) that CHIRP r e p r e s e n t s  a 
major c o n t r i b u t i o n  t o  f l i g h t  safety. 

* In 1985 IFATCA gained three new 
members, v i z .  Antigua/Barbuda ( t o  your 
atlas p l e a s e ! ) ,  San Salvador and 
Swaziland, but also lost three: Peru, 
Sudan and Venezuela (which d i d  not pay 
f o r  the  l a s t  two years). S r i  Lanka and 

Mexico had not paid  e i ther ,  but have 
asked for  s p e c i a l  ar rangements  which 
were accepted.  

* Uli Windt from Bremen ACC replaces 
Ian Finlay (UK) as Vice Pres ident  
Administration. 

* Among orhers  t h e  new phraseology 
was discussed i n  the Technical C o m m i t -  
tee.  The ICAQ representative stated 
that: "radar contact" was replaced by 
"identified" and not  by '"radar 
i d e n t i f i e d " .  

* In 1987 a l l  a i r l i n e s  w i l l  use 
three-lett  er ins tead of two-letter 
designators. 

* Simlt aneous transmissions and 
blocked frequencies were a l s o  d iscussed  
a t  length. No solution, neither 
procedural (monitor 121,5 or a special 
regional  guard frequency) nor technical 
(override receivers, CONTRAN), was 
considered suitable. 

* The United States j u s t  ordered 137 
(yes, one hundred and thirty seven!) 
made "S" radar stations. In Europe mode 
"S"  simulation w i l l  take place i n  
Brgt igny between 3 - 28 June 1985. 
Things are moving q u i t e  fas t !  
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* IFATCA s t i l l  ha S strong 
reservations with respect to a 
reduction of l a t e r a l  - and longitudinal 
separation, as proposed by ICAO. 

* A t o p i c  of prime in te res t  t o  EGATS 
- early retirement - was d e a l t  w i t h  in 
t h e  Professional Committee. IFATCA is 
in favour of early retirement f o r  ALL 
control lers  and a recommendation to 
t h a t  effect was accepted unanimously 
(so  as well by GATCO). 

* An XCAO plan, called "contingency 
measures", provides for the delegation 
of airspace of one State t o  another i n  
case of a crisis. IFATCA has shown 
s r rong  concern about this p l a n  and its 
possible consequences. 

* The controller's l e g a l  liability 
is another immense topic s t i l l  being 

studied by IFATCA, i n  which EGATS 
a s s i s t s  through Ted McCluskey. 

* Conclusion. The conference had an 
excellent workhg atmosphere. Kees 
Scholts and Gert Horsrnan represented 
EGATS in Committee A ,  Jan van Eck i n  
Committee B ,  and Fred L e  Noble and 
A p p i e  Bonne i n  Committee C with T P ~  
McCluskey and Jurgen Ellerman as 
he lpers .  I was responsible for t h e  
overall coerdination. The social side 
was quite pleasant as well d e s p i t e  the 
weather: yes, it can rain in Greece! 
Next conference: San 3 e s 6 ,  Costa Rfca. 

* On the r e t u r n  leg m o s t  of the dele- 
gates stopped for one night in Budapest 
where we were welcomed warmly by the 
controllers. Fraternity among control- 
lers still exists: IFATCA proves it. 

Philippe Domogala. 

Appendix 1 LIST OF EXTERNAL PARTICIPANTS 

Company/Organisation Country Name Function 
-------------- _____l____l_____ ____I_______________--_-- 

Advisory-Group Air European Fischer F .  President 
Navigation Services 

Aero Lloyd West-Ge rmany Fast, U. Captain 
Gagelmann, E .  F i r s t  O f f i c e r  
Odebrecht , G .  F i r s t  Of f i cer  
Wir th ,  G .  First O f f i c e r  

Air Belgium Belgi urn Rikir,  G. Chief Pilot 

Air Europe L t d .  United Kingdom Nut ta l l ,  J .  Deputy Chief Pilot B737 
Baldock, G. Chief Pilot B757 

Air  Inter France Thivant, M. Head of F l i g h t  Logistics 

A . K . G .  Acoustics Austria Bolnberger,  R .  P r o d u c t  Manager 
Gm bH de Ruigh, P. Director Dutch Agency 

Amateur Radio Operators The Netherlands Moeshart, H. 
Maes, F .  
Hovers, H. 

Association Psof es- France 
aionnelle d e  la 
Circulation Agrienne 

Thoumazeau, J .F. Air Traffic Controller 

Austrian Airlines Austria Bohn, M. Captain 

Belgian Guild of Air Belgium Schodts, E. Vice-President 
Traffic Controllers 
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~om~any/Organisation Country 

B r a a t h e n s  SAFE A/S Norway 

Name F u n c t i o n  
--m-------h----- ......................... 
Lassen, A .  ~ a ~ t a i n / F l f g h t  I n s t r u c t o r  
Angerno, A. c a p t a i n / P l i g h t  Instructor 

B r i t a n n i a  Airways L t d .  United Kingdam McDougal l, R. Operations Direc to r  
Sharp les ,  C. Chief Train. Captain B7 37 
Myles, R. Captain 

Britisch Caledonian United Kingdom 

Brit. Midland Airways United Kingdom 

Busy Bee af Norway A / S  Norway 

Barker, D. Captain 

Forman, I. Deputy Fleet Manager F27 

Spockeli, G. Chf e f  P i l o t  B7 37 
Knudsen, J, Captain 
Larsen,  C.L. Captain 

Clement Clarke Inter- United Kingdom 
n a t i o n a l  L r d .  

McNaughton, J .  Chief Designer 
H a l l ,  W.F. Senior Developm.Engineer 

Cackpit(Gerrnsn P i l o t s  West-Germany 
g Association) 

KrEger, U. Member ATS Study Group 

Condor F l u g d i e n s  t GmbH West-Ge many DBhler, H. Check C a p t a i n  

Contran Singapore Corrigan, N. Chief Designer 

Cros sai r S w i t z e r l a n d  F o r s t e r ,  M. Flight Operations/ 
ATC Relatf ons 

Dan Air Services Unf ted Kingdom Leonard, D. Cap ta in  
Willis, R. Operations Manager 
Goldring, R.  Captain 
Marks, C. Operations Supervisor 

Eloranta, 5 .  Assistant Chief Pilot DC-9 F i n n a i r  Finland 

Flugs icherung-Sys tew West-Germany 
Bera tung 

F i sche r ,  H. Air Navigation Services 
Consultant 

Govaerts, C. Tactical Coordinator/ 
F l i g h t  Opera t ions  

' Fokker The Netherlands 

German Air Traffic Wes t-Germany 
Controllers Association 

Fischbach, W. Technical Mat t e r s  
Sturnbaum, U. Technical Matters 

Guild of A i r  Traf f ic  Unfted Kingdom 
C o n t r o l  Officers 

Stock, C. Director-Technical  
Green, E. President 

Hapag-Lloy d Flug GmbH Wes t-Germany Behrendt , B. Chief P i l o t  

International A ~ r a d i o  United-Kingdom 
Ltd-Data Communications 

Fox, A. Div.Manager Voice Systems 
Mouradian, R .  Sales Controller 

Arcangeletti, W. Technical ~ f f i c e r / C O ~  International Civil France 
Aviation Organisation 

KLM Royal Dutch The Netherlands 
Airlines 

de Bos, R. Communications and Navf- 
g a t i o n  Advise r  

Plukkel, G. First Officer B7 47 



Company/Organisation Country 
--------------v------- -------------- Name 

-A-------------- 

Osterlund, H. 

Funct ion  
---------------h--------- 

Linjeflyg AB Sweden Manager Flight Procedures 

LTU Lufttransport- Wes t-Germany 
Unternehmen KG 

Achenbach, G. International/ATC 
Relations 

Luf thansa West-Ge rmany Francke, J . 
Rahmann, H.  

Captain 
F i r s t  O f f i c e r  

Martinair  The  Netherlands Captain 

MeAlpine Aviatiofi United Kingdom Minshaw, D. Captain 

Manarch Airlines Ltd. United Kingdom Richardson, P .  Chief P i l o t  

Nationale Luchtvaart The Netherlands 
School 

Minol i ,  J. 
Nolke, E .  
Be l s loo t ,  E. 

Chief Instructor 
Instructor 
Chief Synthetic  Training 

NLM City Hopper The Netherlands 

Orion Airways Ltd. U n i t e d  Kingdom 

Philfps Aviation The Netherlands 

Plessey Displays L t d .  Uni ted Kingdom 

Marijnen, H. Captain F27 

Marvin, J. Deputy Chief P i l o t  

Blonden, F. First Off icec 

Gardner,  M. 
Field, A. 

General Sales Manager(ATC) 
ATC Services and Systems 
Consultant 

Royal Netherlands The Netherlands 
Air Force 

Kessels, P. L t .  K o l .  

Rijksluchtvaartdienst The Netherlands de Lange, J. 
van de Heuvel, R.  

Assistant Controller 
Air Tra f f i c  Contro l le r  

Sabena Belgium 

Singapore Airlines Singapore 

Sterling Airways Denmark 

Marien, M. Chief Pilot 

Captain 

Chief Pilot DC-8 
Chief of School Train ing  

Krist iansen, E .  
Petersen,  E .  

Stichting Bedrijfsge- The Netherlands 
zondheidszorg - Zuid 
Limburg 

Stekelenburg, M. Occupational Health 
O f f i c e r  

Trans European Airways Belgium Sobry,  L. 

Claes, D. 

Dikkers, B. 

Robertson, F. 

CaptainlSupervisor Air Bus 
A-300 
Capta in / Ins  tructor B7 37 

Transavia Holland B.V. The Netherlands F i r s t  Officer 

Universitg d e  Franche France 
Compte, Besangon 

E n g l i s h  Language Teacher 

Vereniging van Neder- The Netherlands 
lands e Verkeersvliegers 

Vermeulen, H .  Adviser International and 
Technical Affairs 
CaptainlATC Study Group 
Board Member 
Board Member 

Lee, N. 
van Beek, W .  
Bakker, L .  




