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Geomerally the opinion exists that
R/T remains the weak link in ATC
systems. This interface has often led
to deplorable incidents and, sadly
enough, to tragic accidents. Similar
occurrences should be avolided inm the
future. Can we to that effect ocptimize
E/T procedures and techaiques or will
other systems, such as a data link,
ultimately substitute voice communica=-
tions? Many related subjects have been
discussed during the Forum "R/T = The
Vital Link", organized by EGATS and
held at the Motel in Heerlem on April
24 and 25. The Forum provided a plat—
form for discussion between pillots,
controllers and industry with the
objective:

* to become better informed about

mutual problems; and

* to achieve gafer and wmore

efficient operations.

This double issue of INPUT includes
for the larger part a report of this
two—days event, that is it comprises
the full presentations given and some
intereasting parts of the discussion,
although some restriction had to be
imposed here.

Once more EGATS wishes to express
ite sincere appreclation to those who
have supported this initiative, namely
AEG, AMED Bank, Cardion Electronics,
Clement Clarke International, Eurocon—
trol, Fokker, Hamilton Standard Stork,
ELM, LTU, Maastricht Alicvport, HLM City
Hopper;, Philips, Schreiner Airways and
Thomson C5F. In additlon, EGATS would
like te thank the Limburgs Dagblad for
their waluable cooperation in the
production of this report.

Before we go into the meat of the
Forum one other point 1s to be menti-
oned. For several reasons I will cease
my activities as an editor. To all
those who have assisted me in the past:
many thanks! Continuity, however, has
been ensured: Patrice Behier will take
over, assisted by Horman Brown, Joe
Florax, Geoff Gillett and Paul Hooper.
The artist impressions will still be
provided by Martin Germans.

Haoy success!

Qur Buccess....we do gtart early with
Furacontrol!

(VWRITE T DOWINI
Next Copy Deadline:
August 24th.
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Entente Cordiale -

A French Air Force base near Paris
in the sixties... That winter morning I
was assigned a triangle navigation
training £light with "Houstache” on &
Dasgault 312. Moustache was & 48 vears
o0ld half-bald instructor who contrarty
to his name did not wear anmy upper—lip
hair. This surname came from the
Alperian War, where he was one of the
most decorated T=6 pilots and, in
French Alr Force slang, a wery good
pilot is known as a "Moustachu™, what-
ever the hair style.

Ag it was nearly freezing cutside,
Moustache sent me to do the pre-checks
while he went for a cup of coffes.
While I was still inspecting pins and
kicking tyres, MHoustache came back
accompanied by a4 much older gentleman,
dressed in a brasd-new flying suite.

"Eh, vou, come herel™ ... gaild
Moustache, “this 1is general XKXX, he
has to go to England and will use owr
plane. You come along and you will de
your navigation exercise on the return
leg ..."

by Philippe Domogala

“Yes sir!!”™ ... What a change com
pared to our local flights! My enthou-
slasm was, however, diminished when I
found out that the general was acting
pilot=in-command, Moustache co-pilor,
wvhile I was to ride on the fjump seat.
This particular general was a pilot and
he was using this liaison flight to
keep walid both his licence and the
extra money that goes with it. Every-
thing went perfect until we reached the
Channel.

Moustache was well known in our
squadron for his poor mastering of the
English language. He came from Beziers
in the south of France and this town is
known to produce the best rugby team;
its accent is close to incompatible
with the Anglo-Saxon terminology. For-
tunately for him most instructor duties
were done in French. As it turned out
the general, although coming from anot-
her town, shared similar difficulcies
and both of them thought the other one
was fluent encugh to do the R/T.
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When France switched us to London,
there wag a long pause after the proper
frequency was get ... Then the general
used his authority and said: “Well,
Moustache, will you call them?”

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

Suddenly a beautifully sodulated
English woiece filled the cockpit.
“FMO570, good afternocon, squawk A55 and
maintain FL140, eleared to Horchold,
standard routing, report over Lydd”.

“Euhll-l-J RHE!I.'-H-"-

“What did he say”™? asked the
general.

"Euh ... it's OK, he has us under
radar ...", replied Moustache.

After & while the British woice
started again: "FMO570, did you squawk
A337" A short sllence and Cthen
Moustache replied: “Euh ... Londone we
are a Dassault three one EO0 e«

"FHOS D, negativel Squawk, squawk
A331°

aag"

“FM0570, is your transponder out of
gecvice?"”

“Ah! Roger ... no problem ..."

Then he turned triumphally towards the
general: "Their secondary radar is out
of servical”

After further gquestions the London
controller fimally gave wup and we
continued our flight. About 30 minutes
later we heard another disrupting call:
"ess descend to 5000 feest, ONH 997,
call now Horthold on 119,8. Good day!”™

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

Are you sure this was for us”,
asked the general.

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

Upon switching to HNorthold we
immediately heard another beautiful
British wvolce: "... and turn right
heading 030. You are under GCA control,
do not answer my Iinstrectlioms, start
descent with 600 feet per minute and
reduce to 120 knots ..."

“Ah!™ gaid Houstache, “a GCA".

"Ah!" said the general, “"that I can
follow, heading 030, 600 feer por
minute, speed 120 knots!™

"0OKE now, you are intercepting the
centreline, heading 080, you are on
glide path”.

“The  runway is there!™ said
Moustache, "to the lefg!”™

"Continue approach, increase your
rate of descent, slightly above glide
path...”

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

"0Oh! You know the British!"®, said
Moustache, “once I've seen an English
controller of 16 years old! Would you
believe...”

"Ho! Wherel?”

“In Cyprus in 19367,

“Continue approach, still too high,
increase rate of descent ..."

“Still too high", complained the
general, "he wants us below the
electric power lines, ma parole!”, then
turning to Moustache: "I didem't know
you were alse in OCyprus, which
squadron?”

"Euh, here is the threshold!”, sald
Moustache.

"0k, full flaps!”

Tchook! ... Tchook! ... said the
tyres on the concrete.

Continue approach ... you are now
on the glide path”.

"0On the glide path?”, exploded the
general, "but we have already landed!”

At the same moment a beautiful AVRO
passed & couple of feet above us and
landed less than 100 metres in fromt of
us. "Merde!” exclaimed both the general
and Moustache while punching the
brakes.

“Northold, zeecze eceze Foxe Maike
0570, we have just zeen a plane
landinge on the runnaway!”

"Ah! FMO370", replied the control-
ler, good afterncon, maintain 5000 feet
and report overhead for downwind runway
08. Yes, an AVRO just landed, what
about ic?”

Tha genecal then turned Eo
Houstache: "What did he sayl"”
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Opening Speech
by Jan Gordts (President EGATS)

Throughout the short history of
EGATS we have endeavoured to suit our
professional activities to the inter=
national and European nature of this
assoclation. For those not so famillar
with our former finitfatives I wish to
reaind our previcus "Flow Control” and
"Fuel Economy” forums. This time we
have chosen a less spectacular but may=
be more wvital subject and in your
responses to our questionnaire we have
detected a pgenuine dinterest 1o R/T
related subjects. We are therefore glad
to welcome you durlng these two days in
otder to spend some time with the
abstract as well as rthe practical
aspects of RB/T Iin aviation.

Whether we 1like it or not, the
microphone and the headset (or loud=
gpeaker for the less disciplined
amongat uwal) are the tools vwhich enable
steady communications between ground
and aircraft, and though the voices may
gound familiar, the faces sometimes are
not! It is therefore essential that
ground and air people meet on occaslons
like this one, be it only to discover
the real faces corresponding to the
anonymous volces on the VHF channels.
That 1is, of course, 1if the industry
cannot provide us with small wvideo—
screens alongside the loudspeakers yet.

One of our motives, however, to
choose R/T as a forum subject is the
fact that we expect that the traditci-
onal wvolce communications in ATC may
gooner of later become integrated in
the magic world of new technology, so
that our wvolices will become totally
dehusanized and replaced by more effi-
clent electronic data signals! In the
meantime we live and work wich the good
old system and we want to make the best
use of ic; which means that we want to
apply correct ICAQ0 procedures, knowing
that we can also make use of reliable
cquipment .

Whereas a discussion about proce=-
dures only could easily fill two forum
days, we thought that the subject
ghould equally be considered from the
technical side and we find it wvery
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rewarding to see that the speclalized
indugtry have takem a keen interest in
our Initiative.

Indeed, it will be our [irst forum
in which operators and technicians will

be able to contribute and though one
might consider this as a test, we sin-
cerely hope to provoke a real dialogue
between pilots, technicians and
controllers.

An Airline’s Operational Experience in the

Use of R/T -

by Mr Gerard Plukkel
(First Officer B747, KLM)

Radio Telephony .

"R/T = the vical link"?, or should
1 say "R/T, the link we would like to
do without™?; the link to which extinec-
tion could better come scon? I think
the soongr we come close to that goal,
the better. The sconer R/T will only be
a means of redendant communication,
pechaps only In emergency situations,
the safer aviation will become.

Historical developments.

Since ancient times man has
invented and improved the means to make
himself clear or communicate over long
distances, far beyond physical reach of
the person or persons at the receiving
end. From the early smoke signals and
the tomtom, to the primitive nineteenth
century telegraph, via. the Iloud-and-
clear wvolce contacts between Houston
and astronauts on the moon in the late
gixties and early seventies, to the
high speed data-links between present
day commnication centers, man has
tried and succeeded in reaching “the
guy at the other end”.

Aviation obviously developed 1its
own communication systems along gener-
ally the same line, though it may be
too simple to compare the earlier sig-
nal lamps with smoke signals and the
present day HF-radio with the tomtom.
But in aviation we had our times with
steady and flashing red, green and
white lights 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
shorteomings involved.

The weak link.

Means of communications in general
and for aviation inm particular, have
improved drascically. 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
control the techniques, Cthey declde
vwhat to say and how to say 1it, using
valuable time on the precious real
estate of the radiospectrum. ALl im all
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it is a wvery Iinefficient, imperfect
method of exchanging EESEAZTES .
Begides, all this 1is dome by people,
who are concentrating on the performan—
ce of other quite tasking business like
handling a jumbo jet or controlliog a
large number of aircraft in a small
terminal area.

Words and phrases.

For the sake of sgilmpliclty care has
been taken that words and phrases in
R/T each have a distinct meaning, that
thelr sound in pronunciation is clear
in spite of all sorts of interference
on the radiofrequencies used and that
ite phraseclogies are as short as pos-
gible for a clear understanding. That
geems to work, though still with all
sorte of ups and downs. The changes in
the phraseclogy last wvear did not help
either, l.e. up till now, and although
the ideas behind it are sound, it has
not, or at least not yet, contributed
to the conduct of better R/T.

Howadays a4 mix of old and new
phraseclogy plus all socrts of private
inventions are used. A most striking
example is the f[ollowing exchange of
measages of which I was a witness.
0'Hare Tower:

"ELM 612 into position and hold

runway 3IR"
which was read back by the pilot as:

"KLH 612 into position amd walt

runway 3ZR"
whereupon the controller replied:

"Negative KLM, I said into position

and HOLD"™!

Training and mistreatment.

Cockpit-crew members, as well as
alr traffic controllers, have been
selected and trained for their job very
carefully. One of the selection crite-
ria certainly is the possession of a
solid, reliable work discipline.
A pilot flies his alreraft to the book;
standard operating procedures, standarcd
calls, standard all and everything from
crew briefings to checklist reading.
Controllers have thelir own, just as
strict operating procedures, their own
work manuals, thelr own check sessions.

Why then is it that R/T=-procedures
are so easily noistreated? Obviously,
certain things learned during a tral-
ning period fade from memory. But that
is nmot the most important factor. Pro—
bably it is the fact that R/T is the

only way to give some personal colour
to a somtimes boringly standard opera—
tion. Maybe it relieves tension under
sometimes stressfull working condie-
iong. And maybe one just wants to be
popular with the guy down below or up
in the air. More certainty exists with
respect to another human factor, i.a.
sgelective listening. Instead of hearing
what has really been sald, one often
tends to hear what one thinks or
expacts to hear.

In English speaking countries the
own mother tongue tends to make non—
standard phraseclogy easler to creep
into the system. This certainly holds
true for the Unlted S5tates, where nowa—
days &0 many non-standard calls clutter
the frequencies, that one sgometimes
wonders what happened to LCAD= or FAA-
standards .

Difficuleies with the English lan-
guage.

The same problem works the other

way arcund. American and West-European
pilots generally have a better cosmand
of rthe English language than for
instance controllers im South-America,
Asia or even Scuthern Europe.
S0, a5 socon a8 & deviation from the
standard phraseology occurs, the wvital
link is broken. A couple of years ago I
visited the brand new approach control
room and tower at Rio de Janeiro's
Galeao Airport. Of all the controllers
and assistants present, just one or two
were able to converse in English; the
others only just understood and spoke
standard R/T=phraseclogy and 1 wonder
what would happem 1f I had to explain
to one of them that I was circling
overhead with a double hydraulic
failure.

Different languages.

Still a higger problem im areas
like Central- and South America and
Southern Europe is the use of different
languages in ATC. Flying from Amsterdam
to Bome a pllot hears English, French
and Italian speaking contrellers and
fellow=pilots in his earphones. From
Amsterdam to Lisbon ome hears English,
French, Spanish and Portuguese. Let us
not forget about what one hears over—
flying the Canadian province of
Quebec.

I know of a pilot who always
requested a translation of what was
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sald in a non-English language on the
radio. But is that the way to operate?
It is my opioion that the bigpgest mis-=
take ever made in B/T-procedures is the
allowance of a language other than
English.

Trouble spots.

Day and night thousands and tchou—

gands of aircraft are criss—crossing
this earth, from single-engine fuo—
planes to the biggest and fastest Jet
aircrafc.
Sometimes it seems that everything 1is
well organised: the alrcraft well-
equipped, the personnel on the ground
and in the alr well trained, except for
one thing: the comsunication part. And
on top of that, the world is full of
trouble spots, where even the basic
cosmunication requirements are not
melk .

For instance in Bombay, India, a
single controller is handling near to a
hundred widebody jets crossing the Bom=
bay VYOR every night East—-, West—,
Horth= and Southbound in the span of
just an hour and a half to two hours.
The poor man has no radar facilicies.
Everybody 1is screaming for direct 1IHS-
routes, for an higher or leower altitude
or for route diversions to eclircus—

navigate a cumulonimbus.

And when that controller needs to call
an aircraft, he wsually has to call
twice, because In that cacophony nobody
geems te listen anymore. Luckily for
the poor man the VHF-radicreceliver has
its limics; a range of a mere 75 miles.

Blind Broadcast in Africa.

Owver Africa amongst others, IATA-

carriers years ago instituted a still
valld blind broadcast procedure for en—
route traffic, because great doubts
existed about the gquality of the AFTH
like direct speech eircuits. That
procedure made sense to pilots because
they had to operate HF-am and hardly
had any contact at all.
Nowadays VHF-contacts make life easier
for the pliot and he tends to forget
about the necessity of the blind broad-
cast procedure, although the African
AFTH has hardly Aimproved. The VHF-
oparating controller inm Ehartoum still
ig unable to talk directly to the VHF=-
and radar-equipped control room in
Hairobl. And cliosbing out of Kano,
Higeria, northbound, a pilot has to
call HNiamy on HF to get an entry
clearance, because EKano is wunable to
contact its adjacent control center.

The United States is an R/T-problem
in itself for non-U.S5. pilots, especi-
ally when operating in terminal areas.
I can give you many examples, but will
refrain from it now. A taperecording
presented by a colleague of the Dutch
Alrline Pilots'Assoclation will give
you a striking example.

The probable cause.

Because of sloppy R/T, misunder—
standings and language barriers,; airc-
craft have landed on wrong Tunwvays,
even on wrong alrports; alrcraft have
et head-on at the same flight level
and alrcrafc have not arcived at all.
In almost every incildent= or accident
investigation, poor communicaticon =
lack of R/T-discipline - has been named
as at least a contributing factor and
gometimes even as the s0 called
probable cause.

HF-55B

HF-radio iz still another misfor—
tune. It is true that those of us with
experience from the AM-era can say that
858 is a major improvement. But HF in
itgelf does not fit in an age with high




performance jer aircraft 1in which
direct contact with the econtroller is
of utmost importance, iIin which a
request for an sltitude change should
not take 40 minutes to be processed and
answered and 1in which longitudinal
gseparation of up to 175 miles is out of
all proportions.

Stuck with R/T.

But for the present we are stuck
with B/T as the primary means of com=
munciation in aviation. And as long as
we have to live with it we should cope
with 1ts operational problems by main=
taining and improving the technical and
procedural standards; and also by
indoctrinating the personnel Involved
in the use of R/T, to stick to the
bagsic rules and phraseclogies.

The future: Data=link.

For the future R/T perhaps should
be abolished altogether, except for
emergency sltuvations. Some means to do
that are already avallable. In the
United Staces the ARINC ACARS system 1s
operational, reducing by more thanm 60
percent the R/T—-part of the quite high
volume of company radlo traffic, the so
called Airline Operational Control
(AOC). Datalink by communication satel-
lite sghould become the next step, in
which aircraft on long range routes
without radar surveillance at regular
intervals automatically transmit their
positions via satellite to an assigned
control station. ATC-messages can be
transmitted on the return link.

There should be no more erratic
position report reading and read
backs; 0o more time consusing
discussions on the radie; no more
waiting for a gap in the chatter am
clutter to transmit a message.

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

be numercus; just to mention a Few:

* A dependent satellite communicatlon
survelllance system might Thawve
saved the 269 lives aboard KALOUT
in September 1%83; the notion that
navigation satellites only could
have helped hare is not Crue; one
communication satellite with
data=-link capability would have
done the trick or could have.

* The separation over the North
Atlantic and Morth Pacifiec can be

reduced drastically; even Eo a4

point that so many alreraft would

cross 4t almost the same time, that
they would saturate the domescic

ATC-system.

» Hot only could the whole African
airspace be controlled from one
center, even outside Africa if
necessary, but alsc many AFTH-
problems would be solved with one
dedicated comsunication satellite.
0f course 1 reallse that numerous
political obstacles have to be
taken in that regard.

* There would be no probless anymore
with different languages.

* And the biggest of all: Much less
R/T and much less direct and active
involvement of human belngs.

It may sound strange to start off a
forum event that is named "R/T - the
vital link"™ with quite another eonclu=
gion, but it 1is the only one 1 can come
up with: "R/T - let's get rid of it as
ouch and as soon as possible™|
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Discussion....

Mr. Gillett, chairman of the panel,
invited to open the discussion, to keep
the esotions to the minimum and the
facts to the maximum.

Mr. Fischer gqueried whecther R/T
would be eliminated conmpletely and
pointed out that the functions of the
flight crew are related to other tasks.
Whereas it is possible to train someone
as to the technical operation of an
alrcrafe, it should likely be possible
te train goed R/T phraseology.

Mr. Plukkel responded that pilots
are trained according the standards and
that they will apply standard
phraseology. But experience has shown
that one easily falls back to
non-standard; after all, R/T is a means
of human expression.

Captain Leonard explained that he
wasg a mesber of the IFALPA ATS Study
Group that had a conslderable discus=
sion on the new ICAD phraseology, cul-
minating in the instructions to amend
Annex 10. 5till this new phraseclogy is
not implemented worldwide, particularly
in that part of the world which most
deviates from ICAD, the United States.
He asked whether the airlines them
selves have done enough to publicize

the changes that have taken place. To
his knowledge both alrcrews and con—
trollers have not taken on board che
new phraseology to a very great extent
and still the same mistakes are being
made, because the old phraseclogy i1s
being wused. In additiom, Captain
Leonard expressed his concern with res-
pect to the incapability of certain
controllere in wvarious parts of the
world to recelve a message from a pilot
experiencing an emergency .

Another matter for discussion was
ralsed by Mr. Gillett: are we aware of
the problems we have with procedures
and phraseology? Hr. Rahmann had the
opinion that there were only problems
with non=phraseology. This wview was
supported by Captaln Leonard; there are
no problems as lonmg as one uses Cthe
standard phraseoclogy. In procedures and
phrageolegy a compromise has been
achieved, acceptable to both pilots and
controllers. It is the implementation
of the procedures which has to be
tightened up. If we can achleve that we
certainly come a long way to achieve
safaty!

Mr. van Hoogdalem remarked that R/T
phraseology was boring in itself. On
certain occasions one has to step aside
from standard phraseology to draw the
attention of the other party.

R/T, the Faltering Link -

Radio-telephony is a poor method of
communication between parties, but -as
with democracy= it is the best avall-
able under the circumstances of avia-
tion. Yet in the 1light of the basic
philosophy that governs aviation,
whereby risks are scientifically inves-
tigated and reduced to acceptable num—
bers, it is a paradox that for a large
=and worse: an increasing- amount,
aviation relies heavily on communica-
tion by wvoice and ear.

The growing amount of errors Iindu-=
ced by this sort of communication has
never been subject of a complete inves—
tigation. We have improved in the tech-
nical field in small bits, apparently
not with the Iintent of improving the
qualicty of communication (i.e. elimina-
tion of misunderstandings) but with the

by Mr H.M. Vermeulen (VNV)

intent of augmenting the quantity (more
messages per time-unit) and thereby
adding to the confusion.

Some technical problems like fre-
quency blocking and overload are the
subject of later presentations. Let me
pause for a moment on the method of
exchange of messages between two brains
and let us not forget that the brain is
the least understood part of the human
body and no computer has been made with
a shadow of the capabilities of the
human brain. Perhaps fortunate, because
we need some sort of certalnty 1In
life.

Since the curse of Babel was upon
us, we struggle with thousands of dif-
ferent languages. But even before that
time we have been uanble to exactly
translate what goes on in our brain. To

NPT
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compensate we uge body-language, face=
expression and we explain wvhat we do
not mean to give the other party the
Eﬁﬁhttunity to plck out another choice.
The worst habit, however, is that we
gay things completely wrong and most of
the time we are understood in spite of
that. If, however, we have to translate
these controversies into another
language, a5 manoy of us have to do,
then the problems of understanding are
suddenly multiplied.

A further complication is that
countries have different lawvs, in spite
of the comeendable efforts of ICAD.
This means that certain phrases have a
legal meaning which is not understood
by foreigners. To give a dally example:
when we are cleared for a wvisual
approach in the United States, it means
that we are not separated from other
traffic, that we do not get wake turbu-
lence separation, that we do not get a
watning of the IL5 not Dbeing on
standard, etecs.. These things are not
known by most pilots. We may get infor-
mation =given with the best intentlons-—
which confuses the pilot, like: "watch
for wake=turbulence”. I once started
immediately a 360 turm on final to the
dismay of the controller, who told me
after 1 rcesponded to his query that 1
had & miles separation. Why then the
warning? Is the pilot supposed to do
gomething with the information or not?

It is obvious that the use of R/T
gives the users a great disadvantage
ovar face to face conversation, while
an international aspect adds further to
the misleading of the brain.

Whilea communicating, both parties
must strive towards claricy with the
least possible wvords; we must assume
that both parties have the same goal.
This last necessity may lead to another
unwanted though frequently appearing
syndrome, resulting inm the fact that we
often hear what we want to hear and see
what the brain suggests there is
(gelective hearing as referred to by
Mr. Plukkel). An example is a coantrol=
ler telling che pilot that there is a
trimotor, 11 o'clock, 3% miles. The
pilot, seeing a speck in that region
affirms and the controller assumes chat
the pilot will take care of his
geparation. This is & most dangerous
gituation on several counts:

1. Most people do not realise what a

human being can detect at a

distance of 6,3 km (3§ NM).

Certainly mnot whether It 1s a

trimotor or which company it 1is.

2: There is no way a pilot can assess
distances with his eyes Cthrough
lack of background.

3. It 1is assumed that a pilot has
nothing else to do but to look
outside and enjoy the scenarcy.

4. It is also =-wrongly— assumed that,
once in sight, the subject remains
in sight.

We must realise cthat there is a
difference between a radar screen With
mode C and the husan eye directed by
the human brain. Both, the pilot and
the controller frequently talk about
two different targets while each
assumes that it is the same. The pilot
lacks the secondary msode.

ICAD, already struggling with the
problem that officially there i1is no
agreed common language = though 1 must
admit cthat 1 have always been under—
stood with some form of English all
over the world, be it with different
delays— has tried to bring some order
in the chaos. But it is like a bowl of
rice: stactlstically several grains must
be pointing in the same directlom,
however, I am not able to find them .

IMPLT
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Urged by States, operators and
userse LCAD finally agreed to review
outdated Annexes. A Secretarial Study
Group started on l4th May, 1979, and
it took 60 months before the amendments
to Annex 10 and the PANS/RAC became
applicable. It cannot be denied that
improvements were made, but it 1s scill
a mystery why a radar controller has to
ask the pilot whether his gear is down
and locked, while he has some four
different warnings Iin the cockplt for
that occurence and none for a too low
approach speed (which kills people).

Let us take a little time to look
at their ultimate wisdom, it is deser—
ved because it does not happen wvery
often that lawbreakers make the law. A
rather considerable change in philo-
sophy took place almost unnmoticed: the
basic introduction of the “ATC-
instruction®. By paradox there is no
definition of the term 'instruction'
being published, but you have noticed
that the use of the word CLEARANCE and
CLEARED has been restricted to very few
occasions, e.g. take-off, landing,
approach and airway clearance. Start
up, taxi, line up, climb or descent are
no longer clearances, but instructions.
Instruction, of course, to make things
perfectly clear, that can be refused to
be carried out by the pilot.

The review of the phraseologles was
based on being clear, concise and unam=
biguous..... & rather difficult task,
particularly in the English language.
The result is that today for overshoo-
ting you GO AROUND and when you go
around you Thave to MAEKE ANOTHER
CIRCULIT. When you are READY FOR DEPAR-
TURE you cannot be cleared for depar—
ture, but you are CLEARED FOR TAKE-OFF.

Misunderstandings in given clear-
ances, instructions and other messages
are rather frequent. On both sides the
“receive what you expect to hear syn-
drome” has been a cause of many acci-
dents. This is particularly true when
the language is pronounced in a pecu-
liar way and the absurdity that some
air traffic officers seem to think that
the pronunciation 1s improved |y
talking faster, thereby putting the
horse behind the cart. This product of
ICAD 48 certainly an Improvement,
though 4t will take several years
before there 1s a worldwide  use.

However, it covers only a part of the
communication.

Making a full list of all the weak
spots in R/T will take too much of our
time. We are all familiar with call
sign confusion, the use of several
frequencies by one controller covering
and transmitting on different sector
frequencies, the complete inadequacy of
the use of HF-frequencies and the coup—
led absurdity to have a pilot-communi-
cator link instead of a pllot=control-
ler link: In the present technological
era it is inexcusable that there are
gtill mno plans for a worldwide VHF-
coverage. Lt i1s even worse that large

parts of the world have, ln theory, an
ATS5-gystem of some sort, but im fact

these systems do not functlionm and air—
craft operate in environments without
record of thelr movements at all, let
alone some form of order. The only ones
worcy ing about that are the pilots. The
rest seems to thionk that if you don't
react to obvious problems, they go
AWaY . I oparticularly wsention the
largest part of Africa; the Inpdian
Ocean and parts of the Far East.

It is perhaps significant cthat
forums as this one take place in areas
where the only problem seems to be the
increase of traffic. It seems that well
organised bodies worry about small dark
gpotse and refinement of thelr system
rather than lmprovement. That 1is a com—
fortable position. But the pilot is
like a highly sophisticated man equip-
ped with electric shaver, toothbrush
and calculater suddenly =without
warning= thrown in a dark jungle and
expected to function equally perfect.
He 1s even not supposed to take any
extra fuel. It makes one wonder about
the logic of mankind.

The question comes up repeatedly:
what can be done to improve the Iinade-
quate method of interference in flights
of machines worth the equivalent of a
large factory. Quite a few measures are
g0 obvious, which is perhaps the reason
why they have not been implemented as
yet. But certaln dimpopular measures
have to be taken. It is clear to every-
one that in an area like Chicago ingls-
tence wupon read-back procedures will
result imn a lover acceptance rate,
unless the capacity 15 Iincreased by
adding parallel runways. But how often
can you do that. Or is a read=-back in a
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busy complicated area, where amy small
ercor can result in a8 disaster, of less
importance than in a tranquil area.

Apart from the overload iIn trans—
missions and answers, the present day
tworman cockpit shouwld be spared this
continuous interference requiring lome-—
diate attention. Often for messages
that could have been handled at another
time and frequently for unnecessary
MEBRARES . This aspect is safety—
relaced, because it interferes with
cockpit procedures and discipline. It
is beyond comprehension that Lagos afir-
port (and others) require am “alrport
in sight” message before a landing
clearance can be issued. The gquestion
of alrport sighting is asked everywhere
in the world at crucial times and nobo-
dy has been able to give me a reason,
let alone to prove the essence of that
information. The result is that the
answer 1s the most used lie on the
R/T.

It is obvious that a reduction in
the amount of R/T is called for. As Mr.
Flukkel said, there can be no communi-
cation error when there is no communi-
cation. Yet, having experienced the
reassurance of waluable assistance on
the other side of the mike, I hasten to
add, that we cannot do without BR/T
communication. But we must wmoderate.
Don't communicate when it {8 not neces-
sary. Tell us that we are cleared for
an ILS-approach. The pilot 1is much
better equipped to intercept the beam
than the controller, so the need for
radar wectors should be limited to a
need to provide separation. Im the
overcrowded tape we heard a demand to
increase speed with 10 knots for 1
inute. This results in an extra gain
of 300 meters. It is the kind of inter—
ference nobody needs.

The overload of existing [requency
channels taken into account, rthe new
technology applied in cockpits = resul-
ting 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
flight level, will make most standard
telephony calls superfluous.

Tomorrow's technology considers an
improved 55R system and if the trials,
which are now conducted in the
Eurocontrol Member States (U.K. and
France) and in the United States, are

going well, we may see the steadily
growing use of 55BE mode 5 as from 1990,
The United States foresee that from
19921 onwards each new or replaced SSR
station will be mode 5 equipped. One of
the features of this system is its
communciation capability by means of a
data  link. A perfect two  way
communication link between a controller
and each individual aircraft or group
of aircraft. The transsitted data could
be displayed to the pilot and
controller alike.

This new technique, which is still
in the development phase has the
technical capabllity to provide the
pilot with a traffic display. All
aircraft operating a transpoander and
within a predetermined block of
alrspace could be made wisible to the
pilot bringing him completely back im
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
bagis. Many possible applications can
be thought of, but restricting our=-
selves to the topic of this meeting it
can probably produce the information
the pilot requires to operate im an
environment of growing traffic density,
whilst less Iinformatiom reaches him
through his ears. R/T will never disap-
pear, but a data link may ctake over
progressively a growing number of i1ts
vital functions.

Finally a word of caution to the
laymen, passing judgement after liste-
ning to tape-recordings of R/T conver-
sations, which have been sixed, cleaned
and exposed to other sophisticated
treatment. We, che users, don't have
all these gadgets, we cannot postpone
decislons, we cannot consult others. We
do a surprising good job, considering
the inadequate tools provided by the
burcaucrats and providers. We could
improve on it 1f they consult us before
they come up with new rules and
systems.

Perhaps in the end they will admit
that the vitality of R/T is less vital
than the vitality of mankind. That our
existence depends on good communication
in the widest sense of the word, in the
desire to understand, in the will to
help, the inclination to forgive and
the need Lo care.
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Discussion....

Quoting  Churchill  Hr. Gillett
remarked: “the United States and Great
Britain are two great countries divided
by one common language”. This was quite
well illustrated by a sample of what
you can hear in the cockpit:. An actusal
tape recording (Chicago), provided as
an introduction to the speech of Cap-
tain Vermeulen, highlighted the diffi-
culties we usually encounter when we
tey to communicate.

Mr. Ralston commented cthat adr
traffic controllers labour wunder the
necesslty to put gquestions. Although it
is 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 cut for example. In reply
Captain Vermeulen sald that there is no
legal ground for reporting the runway
in sight. You can loose sight the next

moment; 1t only means thaet you had che
runway in sight five seconds ago.

With respect to a device which
could possibly limit a transmission to
15 seconds and thereafter automatically
cut out the transsission, it was gener—
ally felt that such technical limica—
tions should not be made.

Unanimously one agreed that only
one language should be used for commu=
nication. Mr. Arcangeletti pointed out
that It was recommended that the ATC
centte decides on the language to be
uged. Long term ICAD policy, however,
i1s directed towards the isplementation
of English (& slow process though!).

Mr. Gillett reported that once a
check captain was advised never to ask
for a repeat clearance; he therefore
Instructs his pilote not to ask for a
repeat clearance. For once and for all
this misconception was corrected: if
any pilot, at any time, anywhere, is in
any doubt about the contents of an ATC
clearance, he should request a clari-
fication.

Headset Hardware -

This presentation is to give some
general outlines of the conslderations
taken when designing and developing a
general purpose headset suitable for
uge with Alr Traffic Control Systems
and other uses.

A& headset has a special aspect in
that it is a plece of equipment which
is worm by the user and because of
this, special demands are made on the
deslign which are not common to other
equipment. A headset 1s not designed
for a particular user, rather the users
requirements are taken into acecount
when designing a headset. This may
sound confusing but certain parameters
are common to all users and this set of
basic 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 wvoice through
the mouth. This dictates that it is
sensible to have the receivers (or
receiver) close to the ears and the

by Mr John McMNaughton

(Clerment Clarke International Lid.)
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microphone close to the mouth. It is
well known that the population have
infinitely wvariable facial features and
g0 it is necessary to make these posi-
tions adjustable without too such dif-
ficulty. There must alse be a supply
lead to the headset. Add to this the
requirement that the headset must sit
on the head without external =eans of
support and that the wuser sust have
freedom of head movement and vislion and
the basiec parameters of the product are
established.

Now we can conglder specific user
requirements. What are the major
requirements of the user, particularly
in Alr Traffic Control? Although all
the following f[actors are isportant, we
will consider some more deeply than
others as they may not be so obvious.

1. Wearer comfort.

This 1is reasonably obvious. Any
user who wears a headset for long
periods knows that even minor discom—
forts will eventually lead to extreme
annoyance. This affects the performance
af the user and may alienate him from
the product. Specifically, it is lmpor—
tant to avoid excessive pressure of the
receiver housings around the ear. This
is a common complaint in high attenua-
tion headsets (ear defender tvpes), but
in lighter headsets less tension is
needed in order to retain the headset
in position. Also, contact of the ear
lobes with cthe ineide of the receiver
housing 1is dirritating. Large and
inflexible downleads (which wusually
connect to one earshell) cam restrice
head movement or cause the headset to
move on the head.

Earpad pressure, then, should be
adequate to retain the shells in a
posiction over the ear anod yet oot too
great to cause discomfort. The ear—
shells should have large comfortable
pads which adequately clear the ear—
lobes or, alternatively, sit on the
e¢ars. The shell itself should be able
to swivel to accomodate the wvarying
contours of the side of the head. The
microphone should be easily accessible
in front of the mouth, and once set in
position should stay there untll
forcibly moved by hand.

2. Light weight.

Of course, the lighter the headset,

the better. This factor is an extension
of wearer comfort. Most headsets are
manufactured mainly in injection moul-
ded plastic. However, where special
requirements need to be met = such as
high ambient noise attenuatiom - this
can sometimes require heavier construc-
tion. For a general purpose headset,
however, weight should be kept to a
oinimum.

3. Ambient attenuation.

The reason for attenuating ambient
noise is to ensure that the received
information, the signal, is intellig—
able and clear and not confused with
other audible noise. However, it is not
right to demand that every headset has
the highest possible asblent nolse
attenuation. There are two major
reasons for this. Firstly, high noise
reduction can give a feeling of iscla-
tion and repression, particularly when
the user is subjected to the condition
for long periods, and this can affect
the users mental condition and perfor-
mance. Secondly, on occasions, the
wearer requires to hear external cosmu-
nications from audible warnings or from
his ecolleagues. Under these circumstan—
ces high attenvation ctype headsets
would require the user to be shouted at
and subseguently to remove at least one
earshell in order to hear properly. It
follows then, that a judgement needs to
be made on the amount (if any) of
amblent nolse attenuation required.

Generally, amblent nolse attenua=
tion is expressed in dB's. To evaluate
attenuvation & nolse 1is gpenerated of
known strength and frequency and a sig-
nal received from a sensor (a4 microp—
hone) usually coupled to an artificial
ear. Then the earshell/housing is
placed over the sensor with a sealing
force of approximately 0,5 kg and with
the same level of ambient nodlse the
gensor output is agaln mseasured. The
difference of the two readings is obvi-
ously due to the earshell attenuation.

There are other attenuation tests
which are more subjective (ASA 224.22
etc... BS 5108 1974) and vield sore
detailed results if this Is needed.
Generally, though , the comparison
method has proved adequate for general
purpose headsets. A "white noise” test
(noige comprising of all frequencies
ACTOSS the audible spectrum at

INPUIT



17

approximately equal energy lewvels) is
also useful.

What determines the abllity of an
earshell to attenuate noise? Generally
it is a combination of shape, construc—
tion, materials and mass. An earshell
will conduct and resonate eagily 1ts
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 shell (for example, on
military aircrafc 400 Hz could be a
prevalent component of amblent nolse).
By stiffening the construction (by
using more rigld material, or introdu=
cing ribs inte the shell) the dominant
natural frequency is ralsed. 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 is an
element of art and luck in arriving at
a good shell which mests regquirements.

Molge emanating from a gource is
propagated in spherical waves. If these
vaves strike a surface whose curvature
iz similar to the wavefront, the enecgy
trangmitted to the surface 1is large.
Hence it 1is sensible to avolid gentle
concave outside curves on an earshell,
and restrict the shape to coovex
curves. Thankfully, the functioms of an
earshell lends itself easily to this
requirement. Beflection of sonic energy
compliments absorptliom 1n  achlieving
noise attenvation. Greater amounts of
material will not only stiffen the coo=
struction, but enable more energy to be
absorbed. However, serious conslidera-
tion eust be given to the welght
aspect. Combinations of materials can
reduce noise transmission dramatically,
but here again, weight and cost are
regtricting factors.

All these considerations are made
when designing the earshell, which is
possibly the most obvicusly influentlal
component to the user.

4, Cost.

Gross cost, which includes develop-
ment and sales cost as well as
material, component and productlon
costs, 1s 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 throvghout the design pro—

cesgs. But final specificatiom and gua-
lity should not be sacrificed solely on
grounds of cost.

There 1is scme truth (though not
total truth) iIin 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 1t could be said
that 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
greater cost in the long run - through
shorter life, more costly service and
possibly reduced user performance.

5. Reliability.
An extremely i{mportant considera-

tion. This aspect of the product cannot
be totally divorced from performance.
The wery existence of bodies such as
the F.A-A. and C.A.A. are testament to
the importance placed by users on qua-
lity and reliabilicy. And rightly so.
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Headsets for any useé, if they are
to be classed as qualicy products, must
at least meet the minimum requirements
of those bodies governing the users.
Some designers s8tlll regard these
bodies anmd their certifications as
hinderances. In fact they are alds to
the designers and manufacturers, and
certificacion of a headset is assurance
that it has been extensively type-
tested to rigid specification.

6. Serviceabllity.

Generally speaking, serviceability
iz a secondary consideration, but
important none the less. If a headset
has been well designed and well made
then servicing requirements are pgener—
ally minimal. However, expensive items
which cannot be serviced are costly to
replace, so it is evident that service-
abllity and replacement of components
should be made as simple as possible
without adversely affecting the other
more important  aspects described
previously and subsequently.

7. Appearance.
Appearance, although  important,

sust be of secondary prioricty. The per—
formance and ergonomics of the headset
must not be compromised because of
appearance. However, users will much
prefer to wear (and to be seen to wear)
an attractive headset rather than some
ugly, functional ©beast. Although a
headset 18 a basie prodeuct with litcle
gscope for innovationm, a clever designer
can deliver a product which is
aesthetically pleasing and attractive
to the uwser. A good looking product
will always create a good Initial
impression both with the purchaser and
the user which helps in the subsequent
user environment.

B. Performance.

Ferformance 1z of primary Iimpor=
tance. If any headset does not perform
well then 1t is nmot & good headset.
What constitutes good performance? Good
performance is satisfying the needs of
the user in the way the user requires.
Requirements vary greatly from user to
user. In broadcascting, for examsple,
spaech audio quality is essential. In
helicopters and in high noise ground
use, nolse reduction both at the
earshells and at the microphone Is
essential.

Usually, a headset will consist of
two receivers, one for each ear; and
one microphone. The receivers and
microphone must be electrically and
acoustically compatible with the equip-
gent on which it is used. Because of
the wvarying requirements and environ—
ments, and also the different types of
radio equipment, it follows that there
are available several different uses
and environments.

MICROFHORES .
We will consider five commonly used

types of microphone:

a) Balanced armature:
In this type of microphone Cthe
armature 1s moved by the diaphragm
in a permanent magnetic field. Its
frequency response  is rising
sharply from the lower frequencies
with ‘a broad peak falling off
sharply in the higher frequencles.
Nolse cancelling is moderate.

b) Moving iron (magnetic):
Similar to the balanced armature in
principle but generally with one
field coll instead of two. Usually
the frequency response Is simllar
to the Lalanced armature except
that the peak is sharper around the
mid=-frequencies (lKHz - ZKHz). The
nolise cancelling characteristics of
these two mics 1s assisted by the
fact that the response is poor at
either ends of the acoustic
spectrum. Sensitivicy [output
levels) and “speech qualicy” is
relatively poor.

e} Hoiving coll microphone:
This microphone has mch flatter
responseé over Lthe speech range
(greater dynamic range). Hence
sensitivity and "speech quality” is

good. Construction is more
{ntricate and hence the cost is
higher.

d) Electret mic (Condenser mic):
Generally this type of microphone
has a higher electrical impedance
than thoge previously mentlioned.
This microphone has a [lat response
over an increased range. The sen—
sitivity is comparatively high and
"speech  quality” is usually
excellent. They can be made wvery
small but good quality microphones
of this type tend to be expensive.
Noise cancelling range is extended.
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It 1s not subject o magoetic
interference, 8o magnetlec screens
are not normally required.
2} Carbon microphone:

This type of microphone consists of
carbon granules in a container
which is attached to the diaphragm.
This diaphragm regsonates in
sympathy with the wvolice signal and
compregses the carbon granules. The
effect of this 1s to Increase and
decrease the resistance ¢to a
supplied direct current. Very early
principle but still in use with
gome refinements. It has very low
cost and its output is high but its
“speech quality” is poor.
Distorticen 1s relatively  high,
thermal nolse (granules arcing) can
be present, granule packing can be
unpredictable and can vary. Noise
cancelling is very effective. Holse
cancelling is achieved generally by
equalising sound (noise) pressure
levels either side of the diaphragm
go 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 receivers
can be used az microphones, although 1t
is impractical to use wmicrophones as
sarphones for several reasons.

Mormally ear receivers are of the
rocking armature type. These are reli-
able, robust and strong; but response
is limited up to approximately 3.5 KH=z.
This will adequately cover the speech
range. Moving coil type earphones have
fmproved response but can ke less
robust and reliable wunder harsch
conditions. This sitvation, however, is
improving.

All the above components which
consist the headset must be matched inm
impedance to the equipsent on which it
is being used.

Summary .

Ultimately, the designer is merely
the conveyer of the users wishes. These
wishes, needs and wants become che
aessential bare bones of the product
specification to which the designer
works. Mo product is worthwhile unless
the users buy it and they will not buy
it if it does not meet thelr needs.

It is imperacive, therefore, that
you, the wuser, state clearly your
requirements and preferences; and where
necessary your criticisms of existing
gystems. The manufacturer will always
listen and Iincorporate dominant user
observations in continwally developing

products, leading 4inevitably to a
closer harmony  between user and
equipment .

Deficiencies in R/T - The ATC Viewpoint

I am supposed to be talking about
the wrongs of R/T today. HNow 1f 1 was
talking about ecall sign confusion or
the use of frequency separation I might
find it a lot easier, because, 1
believe, that it's the techniques that
are used rather than the actual words,
that are more often at faulct. We have
all heard the garble, the gabble and
the clipped transmissfions that have led
to misunderstandings or confusion.

Before I talk about the current
gltuvatfon I ought to wmention my
interest in this subject and my back-
ground. Before I got involved in ATIC,

by Mr "Edge” Green {GATCO)

I was a user/receiver, having been
civil aircrew for ten years. 1 clear-
ly remember ICA0 waltzing between
Juliet and Jig and back to Juliet in
the mid-fifties. In the early sixties
I worked for the USAF and learnt that a
‘roller' was the same as a 'touch and
go' and then joilned the Miniscry where
L discovered an 'overshoot' was the
gamE a8 a "go around'. 1 was now a
user/transmicter!

Hy interest was really sparked when
I started to represent IFATCA on the
LFALFA ATS Study Group. 1 discovered
there that pilots and controllers
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really did want to understand each
other and that both organisations had
very slmilar objectives. All credit to
IFALPA who took the lead and organised
a tripartite working group consisting
of IATA, practising plilots and con—
trollers. The idea was that in the
face of & concerted approach by the
three organisations, ICAD would have Lo
listen to what we were all saying. In
fact about this time ICAD was beginning
to realise that something had to be
done to try and sort ouwt the chaos that
was creeping in all round the world.
Unfortunately the tragedy of Tenarife
occurred, perhaps due in some part to a
hint of R/T confusion? Too late to
help those unfortunate victims but not
to try and get some standardisacion
into cthe system.

It became apparent to ICAD that in
1977 the size of the task was such that
it could not be completed Eor the
expanded Annexes 2 and 11 about to be
issuad.

Accordingly, on 15 December, 1977,
the Air Havigation Commission (8G6-26)
agreed to include in the ANCPF a new
separate task concerning RIF phrase-
ologlies.

The European Alr MNavigation Plan-
ning Group C(EANFG) at 1its Eleventh
Meeting in October 1978 reviewed those
agpects of RITF phraseclogy associated
vith missed approach, as a consequence
of which it became apparent that there
were other areas causing concern Cto
pilots and that the present arrangesent
for the publication of RIF procedures
and phraseclogies in a number of ICAD
documents was nof a spatisfactory one.
The relevant section of the EANPG/L1
RBeport reads as [ollows:

"DEFICIENCIES IN RADIOTELEPHONY

PROCEDURES

BEegarding the question of radio-
telephony mentioned, the Group had
before it a paper presented by the
United Kingdom Hember which
outlined difficulties that had been
encountered, both by operators and
air traffic controllers because of
present ambiguities in the
phraseclogy to be used in case of a
missed approach.

In dealing with this subject, the
GCroup was advised of the fact that
it was already inteonded to inscribe
the entire subject of radiotele

phony procedures in the work pro-

gramme of the Air Navigation
Commission. It was also noted tchac
the case quoted in the paper of the
United Eingdom Member was not the
only point causing concern to
pilots, operators amd ATC; and for
this reason the subject of radic=
telephony was at present being
studied actively by IATA and
IFALPA, the latter with contribu-—
tions from IFATCA".

The review of the specific diffi-
culties encountered with radiotelephony
procedures relatced to missed
approaches, rapidly revealed that the
EANFG would not be in a position Eo
make any specific contribution to this
subject because of 1its evident world-
wide implications, both from the point
of wview of languages used in aviation
and habits of both pilots and control-
lers. It was, however, found Cthat,
when dealing with the subject of radio-
telaphony within ICAD, it would be
desirable, for safety reasons, to give
priority consideraticon to radioctele=-
phony procedures related to the caxi-
ing, take-off, approach and landing of
alrcraft because of experience had
gshown that ambiguities in the language
uséd by both pilots and controllers
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during these stages of flight could
have the most serious conseguences.

In additiom, the EANPG also noted
that the present arrangement for Che
publication of ICAD provisions relating
to radiotelephony procedures wvere not
the most satisfactory ones (distribu—
tion over a number of ICAD documents,
ete...), and although some phraseology
was specified for controllers no effort
had so far been made to develop phrase-
ology to be used by pilots to cover at
least the more routine communications
to be made by them. This latter aspect
was felt to be particularly important
with the continuing growth of IGA
operations and the problems posed by
some pllots engaged in such operations
and having only limited experience in
the use of radiotelephony.

Finally, the Group felt that, in
the intervening period until ICAD had
completed 1ts work on this subject, it
would be useful to draw States'atten=
tion to this matter, requesting them:
(a) to pay particular attention to it

during training of both pilots and

controllers:

and
(b) where necessary, to review their

existing provisions in this

respect, drawing on the experlence
gained by other States as
appropriate.

As a result of the deliberations
the following conclusion was reached.
CONCLUSION 11/28: REVIEW OF RADIOTELE-
FHONY PROCEDURES
That:

(a) ICA0O undertake, as a matter of
urgency, & complete review of the
existing provisions regarding
radiotelephony with a wiew to
eliminating existing ambiguity and
daveloping a standard phraseology
for use by both pilots and ground
personnel;

(b) in undertaking work mentioned in
(a}) above, L[CAD give priority to
the development of those aspects of
radiotelephony procedures related
to taxiing, take-off, approach and
landing of aircraft.

{c) in conducting this work, ICAD seek
to obtalin fullest cooperation from
representative user organisations
in order ko ensure that dally

practical experience 1is reflected
in the work;
and

{(d) consideration be given to the
development of a self-contained
manual on radiotelephony procedures
addressed to both pilots and
controllers and covering all aspects
relevant to the use of radiotele-
phony (operating practices, compo—=
sicion of mERSAZES and thelr
formulation)!

On 19 October 1978, the Alr Haviga-
tion Commission (B9-8) noted the EANPG
Conclusion and requested the Sceretary
to study the method by which a review of
the air-ground radiotelephony provisi-
ong, including phraseologies, called for
in the Conclusion should be undertaken.
The description of the ANCF Task refer—
red to above was subsequently wmodified
to read:

"Review and wupdating of the alrc—

ground radiotelephony provisions

including phraseologies, in relevant

I1CAD documents with a wview to eli-

minating existing ambiguities and

developing a more comprehensive set
of standard phrases for use by
pilots and ground personnel”.

Invitactions to send an expert were
gent to the Crechoslovak Socialist Repu-
blic, France, Japan, Spalin, Switzerland,
Union of GSoviet Soclalist Republics,
United Kingdom and United States, toget-
her with the International Council of
Afrcraft Owners' and Pilots'Associations
{LADOPA), the International Air Transport

Travelling at home and abroad l
For individuals and groups
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Asgociation (IATA), the Internatiomal
Federation of Alr Line Pilots'Associa-
tions (FALPAY and the International
Federation of Afr Traffic Controllers’
Assoclactions (IFATCA).

Czechoslovakia failed to contributce
and the USSR contributed through exis-
ting ICAD staff; otherwise everyome else
responded.

The Study Group started work im 1979
and reviewed most of the material in
PANS-BAC and Annex 1l and as 1 repre—
sented IFATCA cthroughout this period I
can share the blame or credit for cthe
standardisation of "Go-around’ ar
'Affirm' or the introduction of 'vacate’
which as you all know was brought in
last HKovember = some five years after
the Study Group started work!!

Jugst a little bit now about how that
Study Group worked. Most of the uvseful
contributions that were made in the
Study Group were made by practising
controllers or pilots, the dally users
of R/T. We were also the people that
identified some of the then current
problems. A significant exception to
this was the USA whose FAA represen—
tative tended to look in the Manual to
see what the correct phraseclogy should
have been, rather than what was cur-
rently being used. Even after all this
work the FAA failed to meet the common
implementation date. Whilst 1 appreci-
ate that even now there are quite a lot
of 'Americanisms' in current R/T a FAA
representative with more recent expe-
rience would have ensured, such useful
items as 'radar contact' and ‘pilots
discretion' could have been incorpora-
ted into everyday use. For me 1t was a
great opportunity lost.

0f course the Study Group's recom—
mendations had te go through the Adr
Navigation Commission (ANC) anmnd I
regret to say that whilst they were
prepared to accept 'willy nilly' com—
plicated technical specifications when
it came to R/T phraseclogy, & subject
they could all understand, they all
became instant R/T experts! They
debated at length much of the ground we
had already covered, often coming Cto
the opposite conclusion to the one
reached by the Study Group! The repre-
gentacive of the United Kingdom ({a
former colleague of mine) was propably
the worst offender - persuading the ANC
to reinsert the phrase 'Go Ahead' in
place of the Study Group's 'Pass your

message' In spite of the fact that we
had documented hundreds of airfield
ineidents caused by this term. Another
exanple was the loss of the word 'hund-
red' which the Study Group tried to in—
troduce, [ cannot see any reason why
it should not be posslble to refer to
35300 ft, as "Three five hundred...”!
From sy point of wview, when usiog 500
foot levels, this would be wery help-
ful. One always seems to be extremely
busy when the Met=-report contains
geveral ecloud groups at odd levels.
Hundreds would help out, 1if only to
minimigze the risk of muscular spasms in
the jaw after reading the tenth 'zero'
out. Seriocusly, 1 cannot see that 1t
iz a word which could be easily confu=
sed with any other, and would have wel-
comed the chance to use {it. I am
afraid every day we still  Thear
twentyfive hundred transmitted as an
altitude.

These are still deficiencies that
we are left with and still need tidying
up.

Interestingly, much of the R/T dis-
cussions revolved around other defiml-
tions, for example when do you call long
final, final or short final - 1 suppose
a lot depends on the aircraft you're
Elying. The outer marker is probably
long final for the Cessna and short
final for Concorde!

Whilst 1 appreciate that many will
not like words like 'vacate' or 'affirm’'
they are really no more than code words
similar to ‘squawk' and have specific
meanings te aviation orientated person—
nel. 1 have to say that 'line up and
walt' is my current unfavourite phrase
but it is better than 'line up and hold'
which in Japanese always came out as
"line up and roll!' Incidentally the
Study Group recommended 'line-up' with-
out any triemings, ‘'and wait' was
another ANC insertion.

From world-wide reaction to the so-
called new phraseology most has been
favourable with one or twoe notable
exceptions. 1 believe South Africa 1s
very much opposed to much of the new
phraseology -

It was particularly diffieult for
the group to make a decision on whether
to suppert 'go around' or 'overshoot'.
The group opted for 'go around' because
there was evidence that it was galining
favour and well over 50X were already
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using it. It was alo particularly
favoured by the pilots'organisacions.
FPerhaps of more significance was Cthat
the group was unanimous in its opinion
that whether it was 'go around' or
'overshoot' there should cnly be one
phrase.

In =y opinion the worst phraseology
apart from 'go ahead' 1s now the condi-
tional clearances used iIn aerodromes
such as 'SK 941 behind the landing DCI
line up behind'. I agree it's wvery
untidy but if we had not adopted this
phrase then we would probably have lost
it altogether as IFALPA was bitterly

opposed to any conditiomal clearances
believing that they were inherrently
ungafe.

To eonclude 1 do not believe that we
have too many deficlencies left. The
words themselves must be clear, concise
and unambiguous. Most important of all
standardisation world-wide is essential.
Lf we have a deficiency it is the fai-
lure of ICA0 to make phraseology a
“standard” and for them to insist that
States cowmply or file a difference.
Don't let's have another Tenerife before
further action takes place.

| know you believe you
understand what
| said, but | am not sure
if you realize that what
you heard is not what |

you think

meant.
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Discussion....

The question whether one considers
that the emergency frequency 121.5 or
243.0 should be used in the event of
logs of contact on normal ecivil ATC
channels resulted in many reactions.
According to Mr. Rahmann 121.5 was used
for other purposes, not for emergen-
ciea. It was therefore impossible to
monitor the normal frequenmcy correctly
if listening te 121.5 as well.

Ve aod
\\

75 \H//’\\

Captain Leonard fully sympathized
with the idea of improper use of 121.5.
ICAD states that 121.5 shall be monito-
red in certain designated areas, speci-
fically wunpopulated areas such as
deserts and over oceans. It 1s also
recommended that 121.5 should be moni-
tored at other times when the equipment
of the alrcraft so permits. Within
IFALPA it was concluded to recommend
that it should always be monitored at
other times; the equipment of aircraft
should not be a limitation to allow the
monitoring of 121.5. It was Captain
Leonard's opinion that airline training
procedures should be amended im that
121.5 shall be selected on the second
set, whenever this set Is not used for
CoRpany communication or weather
CEports.

Mr. Fischer stated that in the six-
ties his organisation has recommended a
change to the Ministry of Transport to
install a VHF radic overrlde. Something
hat to be undertakemn to solve the
problem; a techanical solution is
attainable. It does not have to be
121.5, it could be a discrete air
channel. Captain Leonard furcther
explained that there was no need for
additional equipment, only a single VHF
receiver was needed, A small and
inexpensive lcem.

The Development of R/T in International
Aeronautical 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 communication between the aircrafc
and a ground station. Flying was car-
ried out within sight of the ground or
wvater, and Information required by a
pilor was mainly wvisual. For example,
navigation was carried out by the
observation of well-known landmarks and
the direction of landing at an
aerodrome was judged elther from visual
observation of a windsock or a white
letter T displayed in a signals square.

The approach to land was also by visual
comzunication. A green lamp signal was
an all clear and a red lamp signal
advised the pilot to make another
visual ecircuit before attempting to
land. In extremes, when a red lamp
signal had net been observed, the
firing of a red Verey light usually
achieved the objective.

As the numbers of aircraft began to
increase and the carriage of passengers
began te 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
gafer means of passing intelligence
than was possible by visual oeans
alone.

The first of these methods was the
use of wireless telegraphy, which
required the carriage in the alrcraft
of a wireless operator and similarly
wireless operators on the ground, at
the wvarious locations concerned with
communication with particular flights.
Messages were passed between the air=
craft and the ground using the MHorse
code. Letters of the alphabet were
formed by uwsing a series of dots and
dashes, following the long-established
practice used by seaborne vessels. The
lecters go formed used an international
grouping known as the 'Q' code. They
vere usually in groups of three letters
and their decode was In accordance with
an internationally agreed format. The
decode had the wvirtue that the written
interpretation could be expressed in
any language, provided the translation
conformed to the agreed decode.

The 'Q' code employed a wide range
of aviation expressions and the
addition of the letters IMI to a trams—
mitted code or group of codes indicated
they were interrogative, thus the same
code group could be used for questlionm
and angwer. For example, an aircraft
which required a course to fly to reach
a specific location, would transsit the
following message to a particular W/T
ground station, "QDM IMI', which when
decoded meant:

Will you dindicate cthe magnetic

heading for me to steer towards you

vith no wind.
An example reply would be in the form
QDM 090 1030 - which decoded meant:

The pagnetic heading for you to

steer to reach me with no wind was

090 degrees at 1030 hours.

This then was a relatively simple and
unamblguous method of international
communication albeit with a somewhat
limited wocabulary.

Two major events, however, in the
development of aviation have combined
te outdate wireless telegraphy and the
) code as an effective method of com-
munication, other than for use over
very leng distances, which are at
present beyond the range of the fre-

quencies uvsed for volce transmissions,

or in some of the more remote parts of

the world. The two events are:

1. the speed of the wehicle being
communicated with (the aircrafc),
and

2. the dramatic Increase iIin the
numbers involved.

To try to put this rapid expansion into

some sort of perspective, from a "meed

to communicate' point of wview, it
would, I think, assist to refer briefly
to the development of aviation.

Prior to the advent of the Second
Warld War, aviation in Europe was wvery
much in its formulative stage. From a
civil point of view air traffic, as =&
means of communication, was not only
expenslve but was still being under-
taken in a piloneering spirit, and from
a military aspect the use of aircrafc
in a defensive and offensive role, as a
major weapon of war, had still to be
proved, despite the lessons of aerial
bombardeent learnt in the Spanish Civil
War. Only on the continent of HNorth
America had the potential of the use of
alrcraft as a rapid means of communica=
tion advanced to a stage where regula-
tion of alrcraft flights prompted the
need for intervention by a ground orga=-
nisation to assist in the safety and
cconomy of operations.

The events of the Second World War,
however, led to a dramatic exploitation
of the use of aircrafc, not only as a
defensive and offensgive weapon, but
also as a means of rapid transporta-
tion. Following the cessation of hos—
tilities this expansion continued,
particularly im the role of civilian
passenger—carcying alrerafk, which
became used Increasingly for commerce
and also for pleasure purposes.

Equally rapid was the expansion in
the sophistication and performance
characteristics of both civil and mili-
tary aircraft, resulting in the fact
that today ¢the mix of air traffic
varies from the light executive
aircrafet cruilsing at 160 knots to the
wide-bodied jet transport cruising at
500 knots, and supersonic transport and
fighter alrcraft flying at Mach 1 plus.
Additionally, these aircraft, evean in
the field of civil aviation, can wvary
in the eglimb and descent performance
from rates of 500 feet per minute Eto
rates in excess of 5000 feer per
minute.

INPUT



26

To try to give some idea of the
nuaber of alreraft involved in this
equation, for example, at the present
time the London Alr Traffie Control
Centre handles more thanm 3500 airvcraft
movements a day, over half of which are
climbing and descending in the
congested airspace around London.
Heathrow Airport, the busiest inter-
national airport in the world, is used
by 7O different airlipes and for the
greater part of the day has at least
one aircraft landing or taking off
every minute. Even on the broad waters
of the Horth Atlantic Ocean some 300
alreraft eross each day to and from the
North American continent.

To channel this flow of air
traffic, and to obtain the necessacy
degree of orderliness to separate them
onE from ancther, requires the
application of the complex set of rules
and procedures. It 1s not the purpose
of this presentation, however, to spell
out the complicated art of controlling
air traffic which is dealt with else-
where, but to refer to 1t only in the
context of the need to 'communicate’
for at present, all of the sophisti-

cated aids at anm air traffic control
officer's disposal finally result in
the use of a speech circult Co lssue an
executive Instruction to the piloc of
an alrcraft, for the safeguarding of
his Elight.

It was therefore the urgent need
for direct speech between the pllot and
the controller, rather than through a
wireless operator, which resulted in
the use of radio telephony for woice
communications and the abandonment of
wireless telegraphy and the 'Q' Code,
other than in those areas to which I
have previously referred.

It was, however, clear that as
aviation had progressed beyond national
boundaries, was rapldly developing both
economically and geographically on a
world-wide basls, and was by ite wery
nature dependent upon the highest level
of safety, any speech to be used had to
be unambliguocus and clearly understood
by the mix of nationalities who could
be present inm any particular airspace
at &ny specific time. A furcher
inexorable factor in speech uwnder=
standing Was that aviation Was
happening, was rapldly expanding, and
would not walt wpon lengthy world-wide
debate of well-intentioned sectional
interests.

In recognition of the fact that the
growth of aviation would promote a wide
variety of problems, in additien to
international communication, & Conven=
tion on International Civil Aviation
was held in Chicago (U.5.4.) in 1944,
At a result of this meeting of world-
wide aviation interests an organisation
was established, called the Provisional
International Civil Aviation
Organisation (PICAD). Later, [ollowing
the ratification of the Convention, the
organisation became the International
Civil Aviation Organisation (ICAD) and
today has a world-wide oembership
ranging from the U.S5.A. to the U.5.5.R.
and from Iceland to Japan.

The organisation works by consent
through committees and It 1s & matter
for the concerned participating scates
to adopt the deliberactions of Cthese
committees, by Inclusiom of Chem in
their naticnal operating manuals, or,
if appropriate in alr legislation.

It was then this body, ICAD, who
applied itself to the task of intro—
ducing for aviation a world-wide method
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of standard speech communciation, to be

adopted In all alrspaces used by inter—

national flights. In dolng so three
main factors had to be recognised:

1. the language wused had ¢to be
COmmOn;

2. the proaunciation of words had to
be common;

3. a set of phraseologies had to be
compiled to cover as m@many as
possible of the standard
communications essentlial to control
the flights of aircraft, taking
off, en~route, landing, and moving
on the surface of sercdromes.

Im regard to the language to be
used it is possibly an historic
accident that a form of English
provided the basis of the standard
phraseologies. It has to be remembered,
however, that the U.5.A. even before
1945 had, due to 1its economic growth
and great geographical distances,
promoted che use of aviation a8 4 means
of rapld trangport, and im dolng so,
had not only developed the technlques
for the control of air traffic, but had
been using wvoice communication wvia 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 omeTging as potential aviation
ugsaers, the English languagea Was
undoubtedly the one most commonly
understood. It was therefore possibly a
cage of common sense and expediency
rather than design which resulted in
the use of English.

With regard to pronunciation and
word spelling, an alphabet was devised
which was designated, as far as
possible, to cater for the difficulties
experienced by speakers other than

native English. For example, the word
"hotel' loses its aspirate and is
pronounced "otel'. Another example is
the word '"Quebec' which when pronounced
in accordance with the phonmetic alpha-
bet becomes '"Keybeck'. Thus & genulne
attempt was made to try to cater for
difficulties in pronunciationm Im those
aregs where known problems existed.

The standard phraseologies them=
gselves were designed to be as simple as
possible within the constraints of a
very technical subject, and had to be
particularly phrased £ ECy Eo
eliminate any ambiguity. In this regard
they have to be submitted to continuing
review; not oaly to preveat any
liability to misinterpretation, but
also to keep pace with the changing
situation resulting from technological
growth. An essential element of Chis
common wsage language 1s this contcil-
nuing review, and for aviation purposes
this i1s carried out by one of the
working groups of LCAD which comprises
foreign natlionals and representatives
of the users; that is the pilots and
the air craffic control officers.
International agreesment 1s only reached
after long periods of time. It 1is not
perfect, but it works.

The success of this use of a common
methed of communication for world-wide
acronautical pUrposEs can, it ia
suggested, be attributed to four main
CAUSES .«

1. The need to safeguard human life =
the closing speeds of modern air=
craft can be likened Eto the
valocity of & bullet out of a
rifle, approximately 1000 miles an
hour. Therefore when this 1is
related to the three-dimensional
spider's web of air traffic, it




will be readily apparent that there

must ba, as far as is reasonably

possible, no ambiguity 1o the
verbal messages which are exchanged
between the ground and the air.

2. The economic factor - the rapid
expansion, in particular of com—
mercial aviation, would undoubtedly
have been severely inhibited in its
growth without the existence of a
ground organisation capable of
ensuring the safety and expedition
of alr sovements. A basic require-
ment of such anm organisation is the
capabilicy to relay, rapldly,
intelligence in writtem and verbal
form, across the boundaries of
geparate languages.

3. The lack of sectional interests =
ie is ctactfully suggested that a
well-intentioned concern for the
preservation of the grammatical
structure of a particular language
often inhibits the developsent of a
common method of commonication. The
urgency of the requirement to
provide a solution for the safety
and expedition of world-wide
aviation meankt that sectional
academic interests and champions of
particular languages, became a
secondary consideration.

4, The use of an existing language -
by general consent 1t was decided
to use an existing language as the
basis for aviation communications.
Historlically and geographically a
form of English was the language
most commonly in use on an inter=
national basis, and therefore
urgency and common sense consplired
to confirm its application.

It is considered that the success
of the adoption of a common inter—
national language for aviation, was due
to the will to succeed, abetted by the
fact that safety of human 1ife and
commercial expediency were paramount Lo
the bustling growth of air transport
and the fact that a permanent inter—
national body, the Internacional Civil
Aviation Organisation, was in
existence, for debate on agreement by
consent .

New methods of communication, par-
ticularly between the air and the
ground, will doubtless be advanced with
the advent of modern technology. And

indeed, as mentioned earlier cthis
afternoon, the exploitation of 585K for
this purpose is already well advanced.
55R as you know permits anm aircraft to
be interrogated and information to be
obtained without recourse to the use of
R/T speech circuits. Presently infor-
mation obtalned from the aircraft's
transponder in this manner is generally
lisited to the aircraft’'s identity and
the height at which it is flying.

However,  because this faellity
exists it 1s also capable of being
exploited for other forms of two-way
intelligence. You will undoubtedly have
heard of the term mode 5. The 5 stands
for selective and in the context in
which we are considering ics applica-
tion, it acts as a data link between
the alrcraft and the ground. As its
name 1implies aireraft carrying this
Mode & ctramsponder can be contacted
individually without other aircraft
being involved, which of course is not
the case when R/T is used. In other
words the aircraft has an automatic
private line via the Mode § transponder
to the ground station computer and
therefore information can be exchanged
by data transmissions racther chan by
gspeech circulc. I should mention that,
to be effective, the selective addres=
sing of the alrcrafr in this manner
requires the application of a different
technique of interrogation of the air-
craft tramsponder.

It will be clear that such a method
of alr-ground communication opens up
wide horizons, which are not necessa-
rily limited to alr ctraffiec control.
However, whatever form these communica-
tions may take, it is considered wital
that the principle of a world-wide
standard format, and the symbols and
phrases te be used, follow a similar
forum of international agreement as has
been the case with radio telephony.




29

Discussion....

Generally 1t was felt chat it would
be imposslible to replace the volce
link. Hr. Rahmann remarked that Ethe
vital link has proven safe desplte its
failures! The question of replacement
is only & walid one, when something
else has proven very effective. [Data
link has not vet developed to a degree
of safety equal to R/T.

Hr. Domogala said that & lot was
mentioned about mode 5; it is particu—-
larly promoted by the FAA and the
operational cargect date is 1990 - 1995.

But, ¢taking & close look at world
developments, one can be lucky when a
radar will be available in Greece by
1990 = and evervone is flying to Greece
these days = and in Chaad one expects a
VHF transmitter not before 1988.

Captain Vermeulen reminded cthat
data=link is to come, although he is
not eatirely happy with it. If a con—
troeller in his instructions to the
pllot imcreases the pitch of his volce,
this canmot be seen oo & display.
However, 1t would be of interest to
gend operational flight information via
data=link; voice communication is to be
applied for messages which require
direct compliance.

The Influence of Noise at Work -

by Dr Marius Stekelenburg (Occupational Health Officer)

Sound is conducted through the ear-
canal, the ear-drum and the ear-bones
{nte the cochlea vwhere sensicive
hearcells change vibratlons into nerve
gtimuli. These hear-cells ar very
important and vulnerable to loud noise.
When you have to stay in & nolse
environment for a long time and the
nolse exceeds the B0 dB limit, the
hear-cells may be damaged and parct of
the hearing may be lost for ever. In
other words, noise induced hearing loss
can be expected if nolse exceeds during
a long time the B0 dB limic.

Young and  healthy individuals
already hear sounds with a pressure of
20 miecroPa. or more, whereas noise
becomes painful at a pressure of
100,000,000 microPa. or more. I don't
think that you have such sophisticated
equipsent In the cockpit, but we all
have it in our head. As it is difficult
to treat a scale which goes wp Eto
100,000,000 microPa., we use a logarit-
hmic scale (dBs). A typewriter produces
a8 nolsge of 60 dB, & car 80 dB which is
60 times cthe noise generated by a
typavriter.

Young and healthy individuals can
hear sounds with a frequency between 20
and 20,000 Hz. When the person gets
older this scale iz narrowed.

The speech frequencies extend from 200
= 6,000 He. The Duteh telephone compamy
for example uses frequencies between
300 and 3,400 Hz.
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The result of a hearing test is
expressed in an audicgram. On most
occasions the initial nolse induced
hearing loss 1is found at 4,000 Hz.
Other frequencies are involved too in
case of progressive hearing loss. To
obtain an impression of the possible
noise induced hearing loss, the thres—
hold shifts are clustered after correc—
tion of the expected age related hear—
ing loss. Hearing losses are generally
not caused by noise, when 50% of the
individuals have no hearing loss after
application of this correction. If the
average hearing loss ac 2,000 and 4,000
Hz is 45 dB or more, there is a good
chance that difficulties 1in speech
understanding arise.

SGound stimuli are conducted by the
cochlear nerve into the brain stem. In
this way nolse @may Influence che
autonomic system, the hormonal system
and the wvigilance. S0, different
reactions of e.g. heart and stomach may
provide an indication that people are
submicted to noise.

Work load can be expressed in three
models:

1. Classic model, workload wversus
taxability. This model cannot be
uged when you have to work with
your mind.

2. Cybernetic model, feed-back syscem.
This model Iindicates the optimal
workload; underload and overload
need correction.

3. Stress model, adaptation system.
{"war economy”). Usually you have
to do much more than you can. Such
a4 situation cannot last long and
will otherwise cause strain and
mental or physical exhaustion.
Concentration at work can be

explained by the cybernetic model; it

depends on the noise level, the nolse
qualicy, the task quality, the
character of the subject (introvert/
extrovert, A-type/B-type, IQ) and other
mental load. Noise may dncrease the
mental performance by stimulating the
vigilance of individuals with a high

I3, Too much noise and nolse with

disturbing qualities result 1Iin a

decrease of the mental performance.

Communication doesn't depend only
on the noise exposure level, but also
on the gquality of speech and amplifica—
tion, the position of the speaker, the

vigilance of the listener, familiarvicy

with the subject matter, familiacicy

with the language, the quality of
hearing and the uvse of ear protection.

Telephone can be used sacisfactory
at noise levels up to 60 dB; communi-
catlon 1s satisfactory at noise levels
up to B5 dB. That doesn't mean that you
can hear everything. The brain has
quite some memory and need not hear
very much of a sentence to [{11 up the
rest and to know what has been said. If
we take a test for example with foolish
words, you will be able to repeat 95%
of the words with a noise lewvel of &0
dB. When the noise level Increases to
70 dB only 5% of the words can be
repeated, although the other 95% will
be investigated by your brain. Most of
the times this works wery good, but
gometimes 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 distin-
guish the following reflexes:

1. Hovelty reflex. Head and eyes point
at the source of sound; the hearing
threshold is reduced.

2. G&tartle reflex, e.g. short closure
of the eyes.

3. Alarm recaction (stress model).

Elevation of the diastolic blood-

pressure,; Iincrease of the heart-rate,

structure of the bloodvessels, Increase
of the metabolism, reduction of
perfusion and peristaltic waves of the
gastro~intestinal ¢tract, Iincrease of
the tension of the striated muscles and
dilatation of the pupils. At long term
this may result in mental disturbances
and an elevation of the blood pressure.

INPUT
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Aircraft Calling -

by Captain Denis Leonard (Dan Air Services)

There is a4 story of & farmer who had a sule which wouldn't work unless he was
quite severely urged on with a blg stick. His next door neighbour had a mule which
seemed to work almost by telepathy, certainly by nothing more than a simple word of
ancourdgement. The first farmer came to his neighbour and said: “can you train my
mule to work that way™? So they went up to the first farmer's farmyard, where the
mule was standing and the neighbour picked-up a huge balk of timber, went up to the
mule and with his full strength struck the mule on top of the head, knocked him to
his knees. The farmer protested vigorously and said: "1 thought you could train my
mule without beasting him". The neighbour answered: "0k, certainly I can, but I've
got to attract his attention First™!

The alrcraft call sign to the pllot is a means of attracting his attention when
it comes to his headset. And it is a very important function when he is performing
other tasks on the aeroplaneé. We hope we don't have to be struck with a large balk
of timber. We also hope that the words which come through our headsets will attract
our attention in a sensible manner and allow us to carry on with our normal tasks at
other times, when it is not necessary for us to have our attention in the headsetr.

Today's paper was presented at a meeting of the United Kingdom Flight Safety
Committee, 10th May 1983, later printed in the BALPA “"Log"” and reprinted in the “ICAD
Bulletin . The author was nominated by IFALFA to participate in the ICAD Study Group
for the Elimination of Ambiguities in Radiotelephony Call Signs (EARC).

In recent times an aceident was The ctransition from the old fami-

narcowly avolded at a major European
airport when two aircraft with similar
call signs lined up at opposite ends of
the same runway in poor visibility. On
that particular occcasion luck was suf-
ficient to stop the take off of a jet
aeroplance while it was still on the
runway so that it did not collide with
a smaller aircraft at the other end.
Mo one wag hurt. But in 1982, luck ram
out and there was a notifiable accident
in which & passenger was seriously
injured when the call sign of a depar-
ting DCI0 was mixed up with a similar
Elight number of another operator.

Concern about misidentification is
not actually new. Air traffic grew at
a wery fast tate following the second
world war, particularly with the advent
of the Jet aeroplane, and with cthat
growth came the sophisticated system of
Alr Traffic Control in which one could
no longer file a flight plan just
thirty @minutes before departure and
expect an Instant and unrestricted
clearance. The effect of that change
on airline operators meant that they
could no longer use the registration
letters of the aeroplane for flighe
planning purposes and the flight number
became the prime means of iIdentifica=
tion both for commercial purposes and
in Ehe air.

liar system to these new numbers was
not easy. Controllers knew many of the
regular call zigns as particular types
of aeroplane and also knew many of the
pilots who flew thes. The new flight
numbers were not popular and scon gave
rise to problems. By 1966 cthese
problems had reached such a level that
France wrote to ILCAD saving that the
orderly operation of ATC was Cthreat-

LEONARD
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ened. The COM/OPS Divisional Meeting
in that year called for some action to
be taken but no rteal 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 wse of flight numbers
became even @more difficult to drop
because they were at that time the only
form of identification known suffi-
clently in advance of the departure.
That fact itself lead to even more use
of numbers.

In 19/2, a pilot in what was then
British European Airways, suggested
that the letters of the ICAD phonetic
alphabet, being more distinctive sound-
ing than the numerals, could be used as
a direct replacement for the [light
numbers using all twenty six so that a
call sign containing the company desig
nator followed by three letters could
produce up to 17,576 {identifications,
far more than the 9999 by the use of
four decimal digits. The f[light number
would be retained for commercial pur—
poses and the alphabetic equivalent used
for ATC only.

That idea was studied by the COM
Study Group of the Bricish Alrline
Filots Assoclation and found to have
much to commend it, but also two signi=
ficant defects. Firet, & 'two letter
deasignator followed by three other
letters would in many cases be identical
te a civil regiscracion marking, for
example DABEC. Unless that could be
overcome, the proposal could go no
further. The solution was to place an
extra character, a single numeral, in
the call sign so as to give it a
distinctive appearance and sound (e.g.
Dan Air BRAVD FOUR ECHO CHARLIE).

The second point was that the
letters of a call sign equivalent to a
particular flight number for one company
would also be used for the same flight
number by other alrlines so that the
similarity would simply be tansferred
inte the new system and identical
numbers would scill produce identical
call signs. This problem was consldera=
bly reduced by giving airlines different
codes, deleting from the alphabet the
letters of the company designator. The
gffectiveness of this solution will be
sean later.

With these two difficulties resolwved
the scheme seemed workable. A further
development offered i1ctself with the
cholce of the single oumeral. 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 thinking was that since the
most call sign confusions had been
observed on the domestic services of
BEA, the numeral could be the first of
the four digits of the flight number
indicating the route being flown. The
controller om the Study Group thought
that would be wunnecessary and rather
restrictive 1f the system was to be used
to its full potential ocutside the United
Kingdom. A better use would be to indi-
cate gome of the characteristics or
pecformance of the aeroplane 1tself,
including the wake turbulence category
of jet aireraft.

Having settled the details, the
next step was to try it out. It had
been proposed as a solution to a pro—
blem particularly affecting BEA and the
Alr Traffic Services office of the aic-
line welcomed the suggestion but unfor—
tunately the operations section was not
interested. Dan Alr, also with sche-
duled domestic services, was Interested
and let it be known that from &4th
October, 1972, those flights would
operate with the new alpha-numeric call
sgigns. Up to that time the company had
managed to file standard flight plans
using aircraft registration call signs
and was strongly resisting pressure to
enter the stored plan system with
flight numbers. On cthat Wednesday
afterncon, the first flight departed
from Leeds to Glasgow as Dan Air BRAVO
THREE TANGO FOXTROT and returned as
TARGD GOLF. Other services joined the
next day and for four days the system
seemed to work well ino the air and with
ATC, but on the administrative side it
was evident that not enough information
had been passcd out in advance and the
trial was halted for that to be sorted
DUELs

During the following years airline
traffic grew even more rapidly and Dan
Alr actually doubled in size. The
problems in BEA were at last recognised
but still there was no acceptance of
the alpha-numeric form, rather an
attempt was made to use a hybrid system
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in which the second digic of che flighe
number was deleted and an equivalent
guffix letter added.

As a system it was far from ade-
quate and created as many difficulties
as it solved, so after a run of six
months it also was dropped. A further
attempt to revive the full alpha-
numeric trial was vetoed by the
Hationmal Alr Traffic Services on Che
ground thact unless BEA took part, the
regsults would be of little walue. It
was sugpested that an exercise in che
ATC simulator would prove the same
points as a flight trial with greater
safety, but time on the sisulator would
not be available for another three
years. The programming of a computer
to examine the call sign similaritles
of scheduled flights in Europe alone
Was estimated then to cosk ovar
% 150,000 without count being taken of
the rapidly growing charter traffic.

It was quite obvious that 1if any
progress was to be made, some hard facts
and figures would have to be produced to
show just how great was the problem and
how well would the alpha-numeric system
reduce It, if at all. At that time the
United Kingdom had introduced the Manda=
tory Occurrenceé Reporting system (MOR)
and among the first inputs were seéveral
cases of hazardous call sign confusions.
Research which BALPA had started in 1972
was expanded and with the assistance of
IFALPA Member Assoclations, data were
collected also from outside Europe. Even
before this collection was completed,
ICAD had heard of the project and asked
for details through IFALPA. The =oun-
ting evidence showed clearly that there
wag indeed a seriocus situation and that
the alpha=numeric proposal had a wery
good chance of resolvinmg it, but Ethere
was a reluctance to get ICAD iovolwved
until the actual extent of the problem
and its solutlon had been  fully
evaluated by analysis of the evidence.
It was apparent that In the nolsy envi-
ronment of the flight deck and with even
only slight distortion by the R/T, many
of the numerals vere being misheard and
that flight pumbers which seemed clear
encugh on paper were easily confused
coming Chrough a headgset either in
flight or on the ground.

The main part of the research was
conducted by airerew writing down every
call sign as they heard it on a control
frequency, the times of joining the sec-

tor and leaving it. After five years,
gsome 8,000 call signse had been noted on
neacrly 1,500 ATC sectors, most of them
in Europe. On many of these sectors the
observation was not complete either
because the observer had to discontinue
before the aireraft left the frequency
or because one or more call signs were
mizsed or could not properly be identi=
fied. These sectors were discarded and
the final analysis was made of aearcly
5,000 call signs on 800 sectors.
Obviously the problem of call sign
confusion would be reduced roughly by
one half if half of the airlines used
the alphabetic form instead of flight
numbers, but it would be necessary to
determine what would be the result i1f
a4ll the flight numbers were converted to
the new form. The flirst results confir=
med the problem. In the flight number
form on an average alrways sector 1in
Europe, an observer could find one
potential <call sign confusion every
seventy five minutes. With all identi-
fications converted into an alphabetic
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form, the potential was reduced drama-
tically to only one in every one thou—
sand one hundred and fourteen minutes,
an improvement of over l4:1. If some
flight numbers were retained the reduc=
tion In actual confusions should be
much better than 90%. Unless there had
been some grogs Inaccuracles iIn the
survey, the potential superiority of
the system was clearly confirmed as
sufficient to justify its introduction
at least oom a trial basis.

In 1978, with this evidence avail-
able, TFALPA was ready to present the
case to ICAD. The Alr Havigation Com—
mission requested the Secretariat to
astablish a Study Group and after two
years of correspondence, the Group met
in Montreal in November 1980. The
Group wmembers were Russia, Japan,
France, HNetherlands, United EKingdom,
IATA, IFALPA and IFATCA, although
France did oot attend the meeting and
Bussia has made no input of amy kind.
The United Eingdom was by then Eully
supporting the proposal. The recommen—
dations at the end of the meeting were
that the system should be tried out in
a4 glmulator and 1f found satisfactory
there, then alse in flight by one or
more alrlines. The Group would also
examine the other existing f[orms of
call signs and if appropriate, draft an
amendment for inclusionm in Annex 10.
Such a draft amendment has now been
proposed. The review of the other call
gign forms has not been completed but
may be necessary before 1987 when all
airline designators will become three
lattar groups.

The simulator exercise sponsored by
ICAD was conducted at Ottawa in January
1981, observed by representatives of
ICAD, IFATCA and IFALPA. The object
vwas to show whether the new call signs
would be usable in modern ATC systems
under intensive workload. The flight
number to call sign conversion was made
in the computer of the sioulator using
a program in FORTRAN supplied by IFALPA
and adapted with a COBOL interface
routine. After only a very short time
it was obvious that the controllers and
pllots were having litcle or no diffi-
culty with the new call signs either on
thelr own or when wmixed with numbers
and the way was clear for a larger
in=flight trial which Dan Alr commenced
on February 1Bth, 1982.

Cathay Pacific was also showing
interest in participation, but the main
difficulty was that the new form was
not yet incorporated into ICAQ0 proce-
dures and so0 could mot be used on
international flights without Ehe
consent of the S5tates overflown. Dan
Air obtained that consent from Ireland
and The Netherlands but France did not
reply to the requests. Without France,
the trial could not be extended to
include the popular routes into
Switzerland, Spain, Portugal and cthe
Canary Islands, which would alse permit
the participation of several other
British operators and those from Nort=
hern Europe. Brymon Alrways were ready
to join in the trial from November 1982
but hindered by the refusal of the
Brictish 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 nonm 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 ctherefore nok 8o
compatible with che alrport computer
systems without very expensive software
changes. In fact the full alpha-
numeéric is easily handled by computers
because of its mathematical base and
there is already a substantial amount
of software avallable in different
computer languages.

The German Authorities and Control-
lers'Asgsociation decided to carcy out
thelir own simulation. HMHost regrettably
there was no consultationm iIn advance
and the exercise conducted in Munich
wag not witnessed by ICAD or IFALFPA.
The report which followed as in several
respects contradictory to the results
of the Ottawa simulation and to the
flight trials, but the report also
described the content and schedule of
the exerclee which would have been
almost lmpossible in reality and a most
questionable introduction to a new
gystem or test of its walidiey. 1t did
agree with the Ottawa observatlon that
where call sign similarities exist in
any form, confusion does follow.

In April 1983, another ctrial
commenced in South Africa following
preparations in which material supplied
by Dan Adir was used. In that ctrial,

INPUT
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there was a much higher proportion of
traffic using alphabetic call signs
including several aircraft registra-
tions and there was a very significant
reduction Iin similarities shown.

Out of all this have come some
simple facts.

l. Call sign similaricies cause
confusion which cam be lethal.

2. 1f the similarities are reduced,
the potential for confusion is
reduced and indiscipline becomes
legs significant.

1. 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 is too
limited by non operational factors
to give regults with statistical
validicy.

The trial phase iz now over and the
future of the project lies with ICAQ
and the airlines. 1f the decision is
taken to proceed with it, the ground
work has mostly been done and there
will be little cost involved.
Appreciation must be expressed of the
help and co-operation of Dam Afir and
ite staff at all levels, and of thea
close liafson with the controllers
through their Guild.

A Flight Identification System for Air Traffic

Purpose and historical background.

The automation of air traffic
services enables the storage of wvarious
data framing the flight plan whose
ceference 1s the Fflight identifica—
tion. This identification through the
flight number itself is undeniably
profitable because of its Iinvariabll-
ity; however, this system creates some
important problems to the executive
office In charge of the air traffic
control. The Increasing number of air—
lines wsing this system causes similar-
ity of codes to appear. Congequently,
confusion and ETEOCS are more
frequent.

Improvements brought by our airline
in 1975, quickly turned out to be
insufficient. This improvement consis-
ted in the addition of one lettar to
the flight number. The S5CTA (Service du
Contrdle du Trafic Aérien), well aware
of these problezs, willing to solve
them, urged the French alrlines to coo—
perate Iin order to work out a system
which would remove all confusion in
flight {identification. In late 1976,
AIR INTER put Eorward to the 5CTA a new
system which we named "BIGRAM OF IDEN-
TIFICATION™: This new systez 1s simple
and most flexible.

During 1977, after various simula-
tions, 1t was adopted by the French

by Mr Michel Thivant {4ir inter)

Administration and allowed to be used
experimentally on all French domestic
flights operated elther by regional
airlines or by state authorities and
isportant companies [(i.e&. the Army, the
Aerogpatiale, etg...). The internatio—
nal airlines, AF and UTA were excluded;
such a system could not be used outside
the natiomal borders. In 1978, this
system was finally adopted.

THE METHOD.

DescriEtinn:

The flight Addentification as a
whole is given by the airline code and
the last three diglts of the Fflight
number to which another two=letter—
code, known as bigram of identifica—
tion, is added.

Example : LT 433 BC.

The bigrams of identification are
composed of two letters of the alphabet
excluding the vowels I and 0, as well
as the two—letter—codes used either to
designate the French carciers or to
identify wmeans of radionavigation
[except ILS).

Example ! AA=AC-AE @EC: s
This system allows about 450 possibili-
ties.

The bigrams of identification are
allocated by the 5CTA according to the
number of daily flights and to the
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maximum nusber of f[lights during each

airline's most cruclal peak hour. The

bigrams do not follow a logical pattern

(Erom AA to AZ) but are actributed in

an aleatory manner [AA, MZ, 5P, etc...)

avolding cthe use of opposite bigrams
for the same alrline (AE and BA for
example). The allocation of bigrams is
divided Iinto two categories: one for
gcheduled Elights {(regular bigrams) and
one dedicated to a daily ponctual use

(JOKER bigram).

Taking into account one movement
every Lthree minutes, we can expect,
after a certain period of time, to find
a similar bigram accocding ¢to the
number of possibilities given to the
airline.

For example : = for 24 possibilities
return after IHIZ ([AA
to AZ),

= for 48 possibilicies
return afrter 2HZIS4 (AA
to BZ),

= for 130 possibilicies
recurn after TH3I0 (AA
Co GF}i

It is important to note that the number
of bigrams allocated to the carriers is
neither cumulative in case of regroup-
ment, nor interchangeable. The STCA is
is the competent authority which stu-
dies each «case, according to the
criteria lisced above.

Practical use:

A bigram is added to each flight
number corresponding to all commercial
flights oparatead within national
borders, Iincluding Corsica; scheduled,
supplesentary and charter flights as
well as non-scheduled and positioning
Elights. THE BIGRAM 135 ALWAYS LINKED

WITH ITS ALLOCATED FLIGHT NUMBER

regardless any modification which might

occur to the flight itself except for a

delay over 5 hours (AIR INTER). Techni=-

cal and training f[lights are sEill
identified by the national registration
aystem (e.g. F.BUAL).

a) The stored scheduled flights (RFL)
are alloted a “regular®™ bigram
according to a computerized
classification method.

b) The flight preparation office is
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 delays. These codes

last as long as the duraciom of the

flight and can be reused after

Elight closure.

Example : supplementary flight

IT 8434 will be identified as

IT 434 BL; BL Dbeing cthe JOKER

bigram.

Particularities.

l. Who is in charge of adding a bigram
to a flight number?

Always the carrier operating the
flight. The airline is bound to provide
the crew with the bigram(s) to be used,
in due time (at least 2 hours) by the
most appropriate means (message or
note). In all cases, informaction is
sent to the departing terminal and o
the duty manager of the airline opera-
ting the alrcraft on a regular basis.
If the information is given by message,
the full code with the phonetical repe=
tition of the bigram will have to be
méentioned.
Example £
Uniform.

2. Very important delays:

BRPL: If the delay is over 5 hours
(AIR INTER), the RPL is cancelled and a
FPL is transmitted using a JOKER bigram
ag ldentification.

FPL: We are careful not to take the
JOKER bigram already used on the
delayed flight; the same rule is
adopted for a scheduled flight.

3. In case of diversion (FFL):

The original bigram is still linked
with the flight number except when the
delay is over 5 hours (AIRE INTER): In
thizs case a JOEER bigram {s used.

4. Informing the Crew when using a
FPL:

IT 8335/1T335 CU Charlie

The simplest way to inform the crew

iz to hand over the copy of the FPL to
them before departure; thus, the depar—
ting terminal has to be the addressec.
5. Identification for air traffic:
a) by means of 7 figures, for example:
IT 532 RD. This code fully appears on
the air traffic messages and on the
controllers'strips.
bB) the visualization on the radar
gcreens is provided by a labal with the
simplified identification: for example:
LT=RD.
¢} radiotelephonic conversations com—
ply with the following rules:

= pge of the bigram identifying the
airline corresponding to a phonecical
code, then, on the first call the
flight number and last the bigram of
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identificacion.

Example: the flight IT 532 RD, on the
first contact on a frequency will be
called "AIR INTER 532 ROMEQ DELTA".
Then, when 1t remains o0 the sase
frequency, a simplified code “IT RD”
can be used which 1s announced "AIR
INTER ROMEQ DELTA™. To avoid confusion,
the controller may insist wupon the
permanent use of the full code.

CONCLUSTONS «

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 addicion, this system
allows a sufficient pericd of time to
¢lapse between two flights which might
have the same final bigram. With AIR
INTER, our 130 possibllities enable us
te re-use the same code after a five-
hour-interval only and following a very
different flight numbar.

!
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Moreover, & computarized program
#nables wus to allocate the most
sultable regular bigrams In relation
wWith each f[light route; so that the
last letter of the bigram cannot be
uged before a reasonable time (at least
0 minutes minimum} within the same
controlled area. In the same way, on
return and crossed routes, the last
letter of the bigram will be @ost
unlikely to be found at the same time.
In a given time, no other flight can
have the same bigram within the same
controlled area.

Within the

aieline, opposite

bigrams are not to be found, and thers
is little probabllicy for cthe last
letter of the bigram to bhe used both at
the same place and at the same time.
This bigram of identification cannot be
confused with & reference point to [wo
letters.
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Discussion....

One of the problems we often mest
ag pllots is that, upon crossiog the
border, a different system applies.
According to Captain Vermeulen one only
finds solutions to a particular problem
in a particular area. Bigram for
example 18 based on full automation.
For application throuvghout the world,
it has to be realized that it will take
at least 20 years before everyone can

apply automated systems. We must find a
global solution.

Although new call signs may find
implementation, Mr. Domogala queried
wity alrlines continue with their
present call sign allocation systems.
In this respect Captain Vermeulen
expressed his view that airlines do not
understand what pronunciation problems
we have. As the people, assigned to
allocate call signe, often have no
pilot- or controller experience, you
get the impression that you are talking
against a brick wall.

Incident without Accident - A Case Study

Introduction.

The following will give you some
detailed information of an dincident

by Mr Ehrhard Hochstein (Eurocontrol)

that occurred in the Maastricht airc-
space more thanm a yvear ago. The occur=
renceé wWas originally reported as a
typical example of call sign confusion,
but after investigation it ctranspired
that non~appliance of standard R/T
phraseclogy was a main contributory
cause of this incident. Fortunately
this did not result in an infringement
of separation standards or am accident.

The situvation.

Two alrcrafc, a Gullistream followed
by a Boeing 737, were about to enter
the Brussels UIR via the UGL. The G2
was coordinated at FL370, whereas the
B7 37 was coordinated climbing to FL2S9D
and requesting FL330. The distance of
1> NM at the time of transfer of com
munication was increasing as the GZ was
faster. Initial contact was established
with the following transmissions:

"Maastricht control, pgood after—
noon, Alfe Four Oscar Alfa Alfa ... at
three seven zero”.

"Roger sir, we have radar contact,
thrae saven ZELO, Koksy Sprimont
Hattenheim and vyou have an awiul
whistle when you are transmitting”.

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

“Yeah, or do you like higher”.

"ses that will do.

"Okay , three sevan ZECO Lo
maintain”.

INPUT
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This conversation sounds Like a
normal first contact with the alrecrafc.
The controllar had no doubts that RST
contact was established with the G2 and
that this conversation was unamblguous.
What he did mnot know, or did oot
realize, 1is that the second and chird
response of the airborne station origi-
nated from another alrcraft thaa the
one identified after the first eall.
The other aircraft was an alrliner with
a call sign similar only 4in one
respect: an "Alfa” at the end of the
call sign.

What happened?

Both flighets were gent to
Masatricht frequency at about the same
time and made ctheir initial call simul-
taneously. Both transmissions lasced an
equal period of time. The response to
the initial call was picked up by the
B72Y, who alse had called Maasteicht
but couldn't know that his call sign
was not heard on the Maastricht fre-
quency ... The B737 complied with the
clearance and contioued its elimb to
FL370.

The G2 pilot realized that Maas-
tricht already was in contact with
another airvcraft and consaquently
repeated his initial call when this
conversation was finished. The control=-
ler was only aware that confusion exis-
ted when he received this second call
and noticed that the mode C read out of
the B737 indicated a climb beyond
FL290. Before a dangerous situation
could arise the controller was able to
rectify the situation.

How could this occur?

Different things have contributed
to this occurrence. After they had
l1istened to the tape recording, some
experienced controllers concluded that
the squeal was most probably brought
about by simultaneocus transmissions.
But the sector controller did not hawve
guch an experfence yat; he was not
warned.

Summarized in his own words the
opinion of the B73] pilot was given in
his report to the ground station after
the incidentc:

* you acknowledged my call and

cleared me to FL370,

* 1 read back the clearance

* and you agreed with it.

Was the pilot not surprised to get
a clearance for FLIT0? Mot at all! The
pilot's report stated: "we were changed
to Maastricht with the phrase: for
higher level call Haastricht. Immedia-
tely prior to the frequency change we
had discussed the option of climbing to
FL370 and therefore, when wWe were
offered FL370, we did not think that
unusual”.

How could this misunderstanding
have been avoided?

Obviously one cannot prevent simul-
taneous transmissions of two stations
in the future. To my knowledge no
technical device exists at the moment
that warns either the pilot or the
controller of such a rare occurrence.

Annex 10, Volume 2, chapter 5,
para. 5.2.1.6.3.3.3 states:

"In order te avoid any possible

confusion, when issuing ATC

clearances and reading back such
clearances, controllers and pllots
shall always add the call sign of
the aircraft to which the clearance
applies”.
Both ground and airborne staction did
not comply with this rule. If the
controller would have used the eall
sign when he responded to the infitial
call, no confusion would have oceurred.
On the other hand, when the pilot would
have used the call sign in his acknow-
ledgement, it would have been apparent
that a different aircraft was answering
to the clearance.

.
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After such an incident it is always
interesting to learn the views of
pilots and controllers. On many occas=-
fons it is difficult to remember which
phraseology was  used. The pilot

reéporced:
"Throughout this exchange the First
officer used correct R/T

phraseclogy and included the call

gign on each transmigsion”.
Unfortunately this did not correspond
to reallity.

With respect to routes it is worth-
wile to mentfon that both flights had
an identical route through the Brussels
UIR. 50 the route clearance could not
contribute to an early detection of the
misunderstanding.

Only the wuse of standard R/T
phraseclogy would have clarified the
situation at an earlier stage, 1.e.:

* include cthe call sign in ecach

transmizsion and

* do not use abbreviated phrase-
ology when issuing or reading
back clearances, e.g. "maintain
FL370" by the ground station and
“continuing climb to FL370" or
“leaving FL290 for FLI70" by the
airborne staclon.

SUBMATY «

Confusion could have been avoided
by using the R/T call sign 1in the
fssuance and readback of a clearance or
by using non-abbreviated phraseology.
The application of correct R/T phrase-
ology and R/T diseipline continues to
be an area of concern which merics
leprovement. Pilots and controllers
must refrain from ambiguous transmis-
sions,; which are subject to interpreta-
tion and could finally lead to confus-
ion and possibly dangerous situations.

Discussion....

It was proposed to send always one
aircraft at a time to the other fre—
guency, which s, as MNr. Ralston
mentioned, a standard procedure, but
unfortunately not adhered to. In Hr.
Flukkel's opinion the first answer 1is
the application of R/T discipline.
Further to that it wvas suggested to add
the company prefix to the call sign if
equal numbers are involved (e.g.
KL66SKL) and chirdly it should be a

habit to inform the pilots im case of
possible confusion .

Mr. Eessels esxplained thac it was
common  practice in The Hetherlands,
prisarily because of flight safety
reagong, to wiglt each wmilitary wunit
regularly with a radio listening out
car. In this way sloppy R/T is brought
to the light immediately. Proficiency/
competence checkiog takes place in the
United Eingdom at least once & year;
ordering retraining does occur!

Linguistic Features of English R/T

by Ms Fiona Robertson (Université de Franche Comte, Besangon)

First, an explanation why 1 have
made a study of the linguistiec features
of R/T. 1 am involved in teaching
aviation English to pilote iIn Alr
Inter, the French domestic airline. Adir
Inter pilots usually use orly French
for B/T over France, but since the com-
pany forms part of Alr Charter Interna-
tional, there are some charter flights
in Europe where English is required.
The company therefore now provides Eng-

lish courses toe brush up on R/T
English.

Before 1 could devise teaching
paterials for these courses, I had to
define the linguistic content of R/T.
What is it? It certainly isn't ordinary
conversational language, or at least,
not normally. With a certain amount of
perseverance, | managed to track down
the official texts: ICAD, Annex 10 and
CAA, CAP413 and latterly, since Januvary

INPUT
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1985, the French DGAC legal text. While
these texts are very interescing, they
are not really helpful for the teacher
and serve as works of reference rather
than working documents. Nobody can
learn the phraseclogy from these texts,
nor were they designed for this
purpose. A couple of paragraphs from
DGAC will illustrate this (fipgure 1l).

These disjointed lists of alterna-
tives have to be developed into mini-
dialogues for scart-up and push=-back to
make them into meaningful exchanges to
be practised in the classroom. The last
line of para. 1l.3.4.d = TExpect
(number) minutes dealy({reason)” - shows
how many gaps there can be in the
phraseclogy. What are the possible
reasons? As a language teacher, I need
to know what kind of vocabulary these
unstated “reasons” encompass, and then
ensure that my pupils know the
NECESSATY wWords.

After 1 had perused these somewhat
dis jointed statements of phraseology as

11.5.3. Mise en route

*a) {emplacement de 1'aéronef) DEMANDE

MISE EN ROUTE

*b) (emplacement de 1'aéronef) DEMANDE
MISE EN ROUTE, INFORMATION (identi-

fication ATIS)
¢} MISE EN ROUTE APPROUVEE

d) MISE EN ROUTE & (heure)

e) PREVOYEZ MISE EN ROUTE & (heure)
£) MISE EN ROUTE A VOTRE CONVENANCE

g) PREVOYEZ DEPART A (heure) MISE EN
ROUTE A& VOTRE CONVENANCE

h) CRENEAU & (point significatif)
EHNTRE (heure) ET (heure) MISE
EN ROUTE EN FONTION

Exemples :
1) = Foxtaod brave victoa golf édcho,
- infoamation Lima.

Fiagura 1.

(aircraft locetion) REQUEST
START UP

(aircraft location) HEQUEST

START UP, INFORMATION (ATIS identi-
fication)

START UP APPROVED

START UP AT (time)

EXPECT START UP AT (time)

START UP AT OWN DISCRETION

EXPECT DEPARTURE AT (time) START UP
AT OWN DISCRETION

SLOT TIME AT (significant point)
BETWEEN (time) AND (time) START UP
ACCORDINGLY

L}

delta hfuit, demande mide en aoute,

2! - Speedbiad three geao five, expect deportune at fwo four, sfant up at own

discretion.

EPUT
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11!5-4! R’EEW“&E

*a) [emplacement de 1'aéronef] DEMANDE

REPOUSSAGE
b} REPOUSSAGE APPROUVE

c) REPOUSSAGE A VOTRE CONVEMANCE

d) PREVOYEZ (nombre) MINUTES DE DELAI

(raison)

|aircraft location| REQUEST PUSH
BACK

PUSH BACK APPROVED
PUSH BACK AT OWN DISCRETION

EXPECT (number) MINUTES DELAY
(reason)

* L'astérisque indigue une communication du pilote.

it ought to be, 1 turned to live
recordings of phraseology as it
actually is. Since I was interested in
studying the pilot's needs in English
R/T, 1 edited tapas recordad in the
cockpit during a flight, cutting out
all other traffic, cthus leaving Cthe
dialogue between one pllot and a series
of controllers. Below is a tramscript
of the beginning of such a Ctape
recorded during a flight from Palma to
Drly.

PIL : SF 8061 Good afterncon.

CTL : Can you say agaim your call
sign.

PIL : 8F 806l. To Paris Orly expect
departure at 17.10. Is there any
delay to expect?

CTL : Ho delay expected at the moment
gir, call 5 minutes before
BLATE.

PIL : Thank vou I"11l eall you back 5
minutes before.

PIL : S5F B061 Good afternoon 5 minutes
before start-up.

CTL : 5F Good afternoon and stand-by
will advise to start. HMay you
confirm your full call sign.

PIL : SF BO61 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.

PIL : SF 806l 1 expect departure at
16.03 correct?

CTL ¢ That is correct sir, clear to
Start=up at your discretion.

PIL : Roger 5F.

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

then possible to make some sort of
gystematic analysis of the type of
language used. One way to approach an
analysis of this kind iz to ask what
makes this type of dialogue different
from ordinary conversatiom or, to take
a more analogous situation, from an
everyday telephone conversation. Some
of the distinctive f[features of R/T
ares

1) Elision. A lot of words are
dropped out, thus giving a
telegrammatic kind of
communication e.g.

Controller - ... eclimb (to)
(flight){lewvel}) 310.

Pilegk ~=- (We ared{climbing)
(co)(flight){ level) 310.

In this exchange, every ltem Im
brackets may be left out.

2) Predictability. The high degree
of elision is only possible
because of the high degree of
predictability. When a friend
callse on the telephone it may be
for any one of a large nusber of
TEASONS , vhareas when a
conttoller calls a pilet or wvice
versea the reason 1Is  highly
predictable. In other words the
person listening very probably
knows what the speaker is going
to say. This predictability
helps counteract noise and other
interference during bad
reception.

l) Restricted language. The voca-
bulary and grammatical struc-
tures wused inm  routine RBST
exchanges are very limited.

To help me know what should be
included in teaching material for a
basic language course im R/T, I decided
to investigate item 3) above. 1 made a




Highest Frequency words Figurae E.

roger 8B
[(flicht) lewel BE&

Greetings
good afternocon 35 good day 23
goocd morning 35 70 goodbye 16
Verbs
clear 43 leave 5} 17 Ccross B] g
cleared a9 leaving 12 crogsing 1
contact 11 reach 2 16 proceed &
continue 16 reaching 12‘ proceeding 4 }ID
estimating 15 turn 17 }22 start 6 }
climb 13} 21 turning 5 starting 3 ) 9
climbine B8 squawk 18 }19 approaching B
descend 11 19 squavking 1 change 8
descending 3} reduce 5 } g confirm 7
go {(ahead) 18 reducing 3 land 8
maintain }IG 34 call 7 } g passing B
maintaining|11 calling 1 passed 1
report 16
Other wWords
affirmative 14 heading 20
correct 13 runway 3l
clearance 12 feet 26
left 19 knots 19
right 10 take-off 12
now 20 wind 13
over 28

word frequency count on 43 minutes of
taped flights edited in the same way as
the Palma/Orly flight illustrated above
(figure 2). The numbers give the number

of occurrences of that word im &3
ainutes of continuous exchange. The
pairg of verbs reflect the"instruction—
readback™ type of dialogue e.g. “climb
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ees = climbing ...”

Lo note

that

saying “squavking”.

These
other studies

pilots

investigations
in the game area.

« It is interesting

led

-----------

sepm to awvoid
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these, one of the most interesting is

that carried out by Mr.

Pierre Falzon

who tecok 20 hours of live recording in

a control

room in France.

These recor—

dings are in 4 parts of 5 hours each,

Frecum Lexcum

T.158
12.33
17.69
21.73
23.77
29.72
33.51
36.G67
39.686

- 48

- 81
1.21
1.62
£2.82
2.43
2.832
.24
3.64

H®  VOCADULAIRE EFfF 0Occ RBan Freg
R R T T I F I E I I T I T r T I T I I ETYEFEETYYST™
i Tzuel 328 135 19 o -
2  suawk 242 21 19 5 48
3 contact 2Z6 22 19 o
4 Flight iga 1 14 4,15
3 bonjour 188 3 19 4,82
& to 1?77 lag 19 3.93
7§ maintain 174 26 18 3.89
B roger 137 1 1& 2.06
9 goodbye 134 2 14 299
18 on 131 47 |I7F 2.93
11 wou 128 %3 18 2,98
12 recleared 1892 36 17 2. 28
13 down 92 27 18 2.85
14 and a4 11 15 1.88
15 call 79 38 14 1.7
16 up 76 26 132 1.79
17 cleared T3 22 13 1.63
18 proceed 66 28 18 .47
19 back ed 28 14 1.38
28 now 56 33 12 1.25
21 pour 55 43 14 1.28
22 i 33 24 13 1.23
23  aureveir =% ] 1 L& 1.12
24  heading 48 32 1@ 1.87
2% for 47 37 12 1.85
26 confirm 44 41 11 «38
27 goodday 43 2 1@ « 98
28 the a8 34 14 « 85
£ affirmative 35 3 14 « 7B
38 sir as 4 14 « 7B
31 ar 34 23 11 o
32 report 34 1& 12 T
33 descent 32 23 12 |
34 is Ia 21 11 « 67
3% descend 29 15 15 .65
3E  turn 29 18 1@ -]
37 speed 27 15 8 + 6B
38 calling 26 8 11 « 98
3% approach 26 5 il - 58
48 course 23 13 -] -1
41 initially 23 19 19 « 31
42  say 20 18 11 L4
43 routing 1% 14 18 « 42
dd4 next 19 1S B 42
5 Fregquency 19 18 B 42
46 radar 19 & 9 I
47 standard v 12 = : 38
48 in | B - 3 Fil . 38
49 indicated 17 g g .38
58 direct & 12 9 « 38

el el e R e e T R R R T e i S e p—————————

F@Eure 3.
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during busy and quiet periods, from
upper airspace and in a terminal
gector. A computer analysis was then
made of the English and the French used
by the controllers. The total number of
items of English vocabulary are 247,
while French 1s &67. I1f we consider
that the average educated native
speaker of English uses between 2,000
and 3,000 items of vocabularcy, weé can
see that R/T is indeed a restricted
form of language. Figure 3 gives the
firet 50 most frequent items in the
Falzon study.

Turning to the grammatical
structures wused, 1 returned to my
transcripts of &5 minutes of pilot/
controller dialogues and collected data
on the verb structures. In the table in
figure 4 the list of occurrence of the

Figura 4.
ol = bttt

Tapes presented here :

various tenses and verb forms are
compared with those of another study
done by Dodgson on tapes taken at Leeds
airport. A comparison gives some idea
of the differences between native and
foreign speakers of English. The
figures here reflect the dominance of
the “instruction - readback™ exchange,
telieved from time to time by the odd
polite phrase or two.

Another way to analyse a plece of
written or spoken discourse is to iden-
tify the different language functions
involved and study the ways of expres—
ging each Function. In R/T, a language
function could be “initial contact” or
“taxi instructions” or "instructions to
change level™. In the Falzon study,
there are 247 different instances in
English of “instructions to change

SYNTAX DATA IN TERMS COMPARABLE TO DODGEON'S

In 45 minutes of tape

Imperatives

Past tense
was/were + Ving

Present Perfect

Present Simple
(isfare) + ¥V + ing

I"m

was

have + to + werb
had + better

can
eould
should
may
would, 4
will, "1l
shall

145 34

19
ai 3 110 48

1
[

I
M B3 R R L
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level™ and of the 247, 104 are diffe-
rent messages. The [irst 30 are listed
in figure 5.

On the basis of what has been said
so far, it would seem that the language
teacher has a relatively easy task -
teach 250 odd words and some very basic

bits of wverb tenses and we'll have it
all wrapped up. Well, for routine com
munications that would seem to be cor—
rect, but let's consider the following
extracts (selection of incidents taken
from "PILOT CONTROLLER ENGLISH"
series):

Gestion du trafle aérien :

INSTRUCTIONS DE CHANGEMENT DE NIVEAU

H® Eff Ban Message

LEE LSS R RS SRSt RS RS RS SR R R SRR RN R RESRR TR RN E R}

Tevel PFL

lewvel PFL

Tevel PFL

level PFL

Tewgl over EBAL

PFL
PFL

PFL

I 19 4 cleared up Tlight Tevel PFL
2 18 5 reclearegd down lTewvel PFL
3 16 & cliwared doun flight 1evel PFL
4 13 & recleared down F1ight
5 1le & recleared up flight Tevel PFL
E 9 4 pecleared up Tevel PFL
(4 v 1 descend at Tevel PFL
a8 T 1 recleared down to §1ight
g & % cleared down lewel PFL
1@ & 4 recleared down FFL
11 (4 2 climb Flight Tevel PFL
12 5 4 descend flight level PFL
13 o 2 recleared up PFL
14 4 2 descend level PFL
15 @ 3 cleared up level PFL
18 3 2 cleared down PFL
17 3 3 recleared level PFL
1g 2 4 down to PFL
19 3 2 cleared up Flight level FFL initially
28 3 1 wp to flight lewel PFL
21 3 1 wup Flight level FFL
22 3 1 continue descent flight
23 2 e recleared up Tlight level PFL now
24 2 2 cleared flight level
25 2 1 recleared av level PFL
26 2 I wp to PFL initially
27 2 1 recleared Flight lewel PFL
28 2 1 elimb Flight level PFL initiallwy
=3 2 2 cleared level PFL
38 2 1 down to flight Tevel PFL
31 2 £ descend to the Flight
32 1 1 down PFL
33 1 1 atv level PFL
34 1 1 wou are recleared up PFL
39 1 1 start descent level FFL
36 1 1 you are recleared down level PFL
a7 1 1 descend %o be lewsel PFL
ase 1 1 wou are rlwared doun lpue!
a8 1 I you &re recleared up
42 1 1 cleared down PFL initiallw
41 1 1 descend FFL
4z 1 1 you are recleared on level
43 1 I recleared doun Tlight level PFL anutime
44 1 1 descend now level PFL
45 1 I elimb level PFL
4E 1 L climb PFL
47 1 1 leave now PFL
4B 1 1 wp PFL initially
43 1 1 wou descend lewvel PFL
=1 1 1

recleared up level PFL final level Figure 5.
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FPIL : Ground / there appear{s) to be 2
men and a wheelbarrow the taxiway
ahead of us.

CTL : Roger / they should give way to
vou / if not perhaps you could
flash your landing lights.

PIL : We've done that, but they haven't
moved .

CTL : Roger / hold position / 1'll get

a control van out to them.

CIL : Expect
hour .

PIL : Couldn't we start-up earlier
because we have race-horses on
board and they'll be dead by
then!

CTL : 1'11 see what we can do but it's
a bit of a rush at the moment.

start-up in about an

The normal characteristies of R/T
have disappeared here and all sorts of
things that don't figure on the care-
fully compiled vocabulary and structure
lists have crept in: “"wheelbarrow™ or
even "race-horses” cannot be very high
on anyone's [requency list of vocabu-
lary and the grammatical subtleties of
"they should ... 1f mnot perhaps you
could ..." or “"couldn't we ... because
++s @nd they'll ...” come quite late in
the syllabus of the forelgn language
learner.

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

beings desire to express thelr persona—
lities on the airwaves, but because
there is no provision in the phrase-
ology for the unpredictable. In a non—
routine situation, when the pilot and
controller are probably pre-cccupled
with other things, the B/T phraseology
offers no help and they are thrown back
onto their own linguistic resources.
The official texts deals with the
sctriccly routine, including, of course,
a routine for emergencies, and that is
all: 1 feel sure it would be possible
with a bit of imtelligent thought and
applicaction to find a concise and
efficient way to fill this gap.

In conclusion, I would like to sees
a more effective standardisation of the
official phraseology. The recent ICAD
recommendations have given rise to at
least two slightly differing interpre—
tations, one from the CAA, the other
from the DGAC (France). I would also
like to see more consciousness ralsing
about the folly of poor R/T English and
greater priority given to English both
at 1initial training and during ino-
service training.

Finally, 1 hope we might have
phraseologies presented iIn a more
complate way giving both sides of the
dialogue, with a system of language
able to cope with the unpredictable
like wheelbarrows on runways and horses
likely to expire 1if the controller
ign't cooperative.

Modern Audio Communications Equipment

For the reason that most of you
will not know very much about AKG, 1
will give you a short introduction.

AKG stands, in English, for Acous=
tic and Cinema Equipment. The company
was founded more than 35 years ago in
Vienna, the place of music. This is the
background of the manufacturing
programme. Basfically we manufacture
acoustic components which are placed
into microphones and we have inwvented
the first carduit microphone, which
ensures cthat microphones can pick-up
under noisy environments “His Master's
Volce"™!

by Mr Reinhard Bolnberger (AKG Acoustics)

Here in Vienna we esploy 700 people
developing all ocur products, manufactu-
ring them ourselves and distributing
them all over the world:. We have a
department for studio microphones where
we produce and develop condensor micro—
phones with wvery sophlisticated acous-—
tics. We also have a department for
Hifi equipment. You know the Hifi head-
phones and pick-up cartridges for turn—
tables. We have also been producing,
for some years, capsules which should
replace carbon capsules used in commu—
nication equipment.




Research, however, has not stopped
at AEKGC and in many cases we were the
first onm the market with a new design.
In the meantime we have patented almost
1500 {inventions. So, it was only a
gquestion of time before AKG would take
pacrt in the aviation market, with pro-
ducts for audio communications. In this
department we developed microphones,
headphones and headsets to be used inm
BE/T communications systems, telecomou=
nications, public address and sound
reinforcement .

Our own investigations resulted in
many complaints heard before. Heawy
headsets, warm ears, poor intemsity. We
have also found out a further interes-
ting fact, that some of thege com
plaints are based on the Air/Band VHF
system, this is amplitude modulation
and for example 1 can say that im 1940
Eadio broadcasts had the gquality lewvel
of today's R/T communication. I guess
that this is too poor an indication of
microprocessors, compact disc and state
of the art infidelity. 5o 1 feel sorry
that today, there i3 no representative
of the radio industry to discuss all
these problems.

Here you can see & discussion
gchedule for a prefecrred application

area. In the horizontal scale ¥You can
see the ambiant noise in dB. In the
past we heard typewriter nolise from
approximately 30 dB up to the threshold
of pain, 130 dB. In the vertical scale
you sdéa a scale of severity of climate
conditions. This allows you to define a
product exactly for the purpose you
necd. Often I have seen oversized head-
sets utilized in cabins of the newest
gencration where the noise level is
very low. We wanted to improve the
intensity and there w¢ have to fight on
two gides. One is to have the right
microphone and the other is to have the
right earphone to correctly understand
the incoming messages. The microphone
you need should have “close talk”
characteristics, it should have “noise
cancelling correctors”. I can demon—
strate to you right now what “close
talk characteristic”™ means. If 1 speak
at this distance you can hear a typical
sound. IE I speak herve, wvery clogely,
it is not only more audible but ¥ou
will hear a deeper sound and the deeper
sound of a man at approximately 300/500
Hz is not improving the intemsity. But,
there is another aspect, the masking of
“"pop“noise. If 1 pronounce the word
'population’ or I speak ‘population’
you hear the P is masking the first
vocals and this reduced the intensity
dramatically. That iz mnot the least of
the requirements for a microphone. IE
has to be less sensitive, it should be
comfortable also, less sonsitive on VHF
frequencies and to body noilse. 5o, this
results in microphones which are placed
in front of the mouth, they are placed
more of less im the corner of the mouth
- this reduces the ‘'pop' nolse. The
noise cancelling characteristic is done
by complicated developmeénts and wvery
tiny and small things inm che capsule
ftself. But, we also have to Improve
the other end, the headphone. Hormally
we offer in our headphones a frequency
range from 20 Hz up to 18,000 Hz or
20,000 Hz, the full range which we can
hear. The ear modulatlon is at a range
of B EHz to 9 KHz and you have a very
high distortion, Jamming and
scrambling, this has to be cut-off. 5o,
wi reduce our wide Frequency range to a
typical one that allows the listener to
listen for a longer time without
BLTESE.

In the past, if one listened inm a
noisy environment omne would become




49

stressed within a short time. Now you
will get the information understanding
it better in an Iimproved acoustic
situation. If the environmental nolse
iz approximately 66U dB, amd you hear a
message of 60 dB vou will hardly under=
gtand it. The ildeal difference between
gignal and "ooise” is at minimum 15 4B,

best would be 20 dB. If you are working

...FOR KRISSAKE FIONA,
GET YOUR FOOT OFF

THE R/T BUTTON!!...

in a cockpit and the nolise there iz 50
dB you should have & signal measure of
110 dB to understand all the words inm
the message. But, this is too loud. You
have to reduce the ambiant noise in the
ear and therefore you should wear ear-
cups. Earcups have to reduce by 25 = 30
dB the ambliant noeise and thenm you can
shoot in a signal of 80/85 dB then you

IMPUT
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have this difference batween signal and
nolege. Earcups which reduce this
ambiant noise s0 much are Inconvenient
because they must be of heavy material
close to the ear. You will feel warm
and sweaty withinm a short time. S50, we
recommend you understand exactly where
you are working in order that you take
only the product which is suitable for
your working conditions and not more.
What can also be done to improve intem—
gity is to offer an amplifier for the
microphone with squelch electronics.
This is & volce controlled electronic
system which, when you stop sending
megssages Ethrough the microphone, the
amplification is drawn down Immediacely
to within 1 microsec. When vou start to
speak, the amplifier turns up to a
certain level and helds it there while
vou gpeak. 5o, in the air and on the
ground you will not have the background
noise during your transmissions. It is
also possible to use an amplifier for
the ear capsules which limit the signal
to a certain lewel, thus peaks do not
appear and if the wvolume reduces 1t
gtablliges the level which helps you to
have a intelligible conversation.

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

et wup the headset without adjusting
it. Also, a flexible boom which you can
easily adjust the microphone to the
right place is very important. The com-
plete headset should enable all parts
to be serviceable.

To draw to the end of my lecture I
will give you a message that we in the
acoustic industry have been using for a
long tiee. With wvery sophisticated
products and acoustics in our equipment
1 do not think wyou will hear cthe
difference between the transmitted
gignal and the original signals in this
type of headphone and microphone. 1
will say that the only way to isprove
R/T communication dramatically is by
greater changes in the Air Band VHF
system and in the radio equipment.

Finally, I will give vyou some
information on AKG products. Some of
our capsules are completely produced by
microprocessor controlled robots. This
enables us to give a very high qualicy
level. 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 Shuttle missions. These
capsules you can have right now on
ordinary headsets.

For the moment we are working on
two microphones and wolce recognition
50 We Are preparing for the future.

I thank you for your attention.

Blocked Frequencies and Simultaneous

Transmissions -

Now we are going to live one of the
nightmares of many controllers. That is
the "blocked frequency” nightmare. Why
a nightmare? Because a blocked frequen-
¢y deprives you of the only tool that
permits vyou to address the alrcraft:
the VOICE communication. All other
tools available to a cootroller -
radar, telephone, computer image,
flight plans, transponder replies,
altitude coding, etc. = are only acces—
sories that enable you to do vour job
better and more efficlently. But the
fallure of one of them will not prevent
vou to work.

If vyou pereit me an audaclous coom—
parison: R/T communication is as wital

by Philippe Domogala (EGATS)

tc a controller as the wings of an
aeroplane are vital to & pilot. Loss of
R/T can be caused by mechanical or
technical failure but the vast majority
of the cases are caused by the "blocked
frequency” effect. I will not expand on
the technical or mechanical aspects, 1
am not & specialist in the matter. But
the consequences of a loss of R/T are
alwvays a major problem and can lead to
a disaster, regardless of the amount of
traffic vyou have.

YES, BLOCEED FREQUENCIES DO AFFECT
SAFETY !
With 2 aircraft or with 25 aircraft on
the frequency. And 1 will demonstrate
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this te you by taking 2 examples that
happened, one In Africa in 1981 and the
other one hece in Maastricht im 1982,

EAST AFRICA, middle of the after-
noon. A DCE and a DCLD on INS ctracks,
both at FL330, 200 NM apart in two
different countries. The DCl0 was coor-
dinated at FL350 with, what we will
call for example ZULU CONTROL, and
transferred 30 NM prior to the border
but still outside VHF coverage of ZULU.
The DB, controlled by ZULU, was to be
descended to FL330 opposite before ABRY
due to the DC1O0.

However, when the ZULU controller
was about to instruct the DB to
descend, he realized that the frequency
was blocked and that he could not pet
through He tried to contact tche DCB
on 121,5 but unfortunately the emecrgen—
cy [requency was unserviceable in this
centre. Subsequently the controller
tried to phooe the airport control
tower (25 Km away) in order to ask his
colleague to call the DCB om 121,5. But
the TWR controller was busy om HF with
a headset and did oot hear the tele-
phone. The TWE controller was alone for
the afterncon duty, unfortumately not
an abnormal sitvation im Africa.

4 VOR 1

pclo

FL350 200 NM

INS track

EAXNAXAANALRANY Border XERXKERXE

- o
-~ : o
-~ Limit VHF ABY "‘-,__L
coverage ZULU S
control “
DCE
FL350
15.00 VOR 2

The result.

The aircraft passed exactly on Lop
of each other still at the same flight
level. The GPWS of the DO warned and
the radio altimeter reglstered 30 fest.

What caused the blocked frequency?

On a previous flight of the DCB a
check pllot had used the obsarver seat
behind the captain and both VHF 1 and 2
were still "ON". Duriong the flipht the
captain had put his briefcase on the
obgerver seat and due to vibrations the
case finmally touched the transmit-key
and kept it in "transmic” position.

How we will take a ctypical HAAS-
TRICHT BRUSSELS WEST SECTOR Summer
gituation. 23 Adrcraft occupy Lthe fre-
quency , which represents medium to high
traffic; nothing ewxceptional for this
gsector in the summer.

There are four major conflict areas,
f1:e.

1. the crossing of UGl and UAS,

2. GATTA intersection,

3. HNICKY DVOR,

4, KOESY DVORTACL.

Of these 23 agilrcraft, 16 are elimbing
or descending, which 1is 70X of the
traffic in the sector — also a typlcal
situation - and 4 palrs of aliccraft on

NPT
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11 f?‘;

235}13s /
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12.00 310 jl‘l’

a heading, also normal, 1f not low in
proportion to this type of traffie.
Suddenly at 12.00  Thours: THE
FREQUENCY WAS BLOCKED ! A constant car-
rier wave, no Eransmission possible and
a lowd whistle fills your headset when-
ever you try to tramsmit.
We will now devote our attention to
gix alrcrafc:
Nr.l: FL270, because of parallel
traffic locked on heading.
Next action planned: turn
right to regain track and
climb when clear of traffic.
Wr.2 and 3: two aircraft dinbound
to Amsterdam on parallel
heading. One descending to
FLZ3D, the other one to FL260
with a rate of descent of
1500 ft or more in order to
be below Hr. 5 at FL280.
Nr.5: a normal overflight to the
United Eingdom at FLZBD.
Nr.6: a flight from Scandinavia to
Paris ac FLZ90.
Hr.4: an 4inbound to Amsterdam,
descending initially to FL290
because of Nr. 5 at FL280.

Mext action planmed: after
crogsing MHr.5, descend to
FLZ40 in order to be above
Nr.2 and below Nr.3 and
Hr.b.
BECAUSE OF THE BLOCKED FREQUENCY ALL
CONTEOLLER'S "PLANNED ACTIONS®™ CANMNOT
BE TEANSMITTED TO THE PILOTS AND THE
REAL PROBLEM STARTS.

WHAT HAPPENS AT THE CONTROLLER
SIDET

The frequency i3 blocked! Collea-
gues in adjacent sectors are immediate-
ly informed to send no more traffie.
The controller tries to blast through;
it does not help. The assistant Is
answering all ctelephona calls and
adviges rapidly all adjacent centres to
gend no more traffic.

30 seconds lacer: The controllerc
opens the spare frequency and asks his
assistant to monitor this new freguen—
cy¥:. He then realizes fully the danger
of the two potential conflicts over
HIE. Too  maoy aircrafe on the
frequency, impossible to locate the
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culprit. He then tries to call on
121,5. Mobody answers.

An additional 30 seconds have pas-
ged: The alrcraft are getting closer to
NIK. 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 calls Hr.4; he MUST descend! MHaybe
the Scandinmawvian flight has the judge-
ment to return to the Amsterdam fre-
quency. Give a call to Amsterdam; tell
them to descend the flight immediately
to FL2BO {f it comes.

Time elapses ... the frequency remains
blocked ...

WHAT HAPPENS IN THE AIR DURING THAT

TIME?

Alrcrafc nr.l
First Officer : what should we do now?
Should we maintain this heading, It
takes us far from our route ...
Captain : it was quite busy before the
break-up, let's continue.

Adrcraft nr.2 :
Captain : No problem, we are almost in
Amsterdam anyway !

Alrcraft nr.3 :
First Officer 2 I do not think we
should keep the heading, our traffic is
well in front of us now ...

Alreraft nr.4
First Officer and captain: (I1-men cock-
pit configuration) studied the approach
chartg, discussed the procedures and
never noticed that the Ffrequency wvas
blocked.

Adreraft ar.5 :
Captain: it does not affect us, we are
crulsing and only requesting descent in
25 minutes.

Afreraft nr.b :
First Officer : shall we switch back to
Amgterdam frequency?
Captain : No, it's only a blocked [re-
quency , 1t happens all the time, it
will stop shortly ...

AND HOW.

After 3 minutes the situation ends
up with two potential mid-air colli-
gions. The controller could do nothiog
but watch. Alrcraft ne. 1 could not be
turned back to his route; aircraft

IRPUT
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ar. 4% could not be descended after the
crogsing. After 2 winutes of blocked
frequency the situation was still
solvable (with an expeditious descent
or a turn of 30 or 40 degrees), but
after 3 minutes ...

THLS 15 WHAT HAPPENED.

In reality the alrcraft missed each
other by & and & miles respectively. 5o
there was no real risk of collision. It
was FURE LUCK that this minimal separa-
tion was maintalned. As & controller 1
do not want this to happen again, but I
koow it might. As & plilot 1 cannot
accept such a situatiom. A a passen—
ger, 1f 1 knew all this was possible, 1
would be scared.

S50 what can we do? The solution is
either TECHNICAL (can we prevent fre-
quencies to be blocked?) or PROCEDURAL
(can we introduce a special procedure
to be applied universally in case of a
blocked frequency).

IFATCA was involved, mainly through 5C
I. Here it was concluded that stuck
transmitters lead to DANGEROUS

SITUATIONS and require resolution.
Captain Ellis will tell vou all about a
possible technical golution. With
respect to procedural solutions LFATCA
studied the following options in
particular.

1. PILOTS SHOULD MAINTAIN A WATCH ON
121,5.

Pilots are reluctant to apply this
procedure. It is argued that the use of
121,5 for this purpose is incorrect: a
jammed transmitter is not & true emer-
gency . Besldes, 121,5 18 not available
in all parts of the world.

2. BSPECIAL GUARD FREQUERCY.

If 121,535 is neither desirable nor
available one could establish a special
GUARD f[requency on a reglonal basis.
But lack of avallable [requencies com—
bined with the required standardisatcion
in all ICAD regions seems to be a
serious problem.

3. AUTOMATIC REVERSING TO PREVIOUS
FREQUENCY .

This also gives a lot of problems:
first it cannot be applied on a world-
wide basis because of the limited range
of the VHF ground transmitcters and
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possibly some aircraft have not been
working a previous frequency. Finally,
a sudden increase of R/T load by
unplanned additionmal calls could cause
sericus problems inm a busy sector.

Combined with the fact that the
controllers will have no jurisdiction
in the area from where the alrcraftc

calls, it is most unlikely to apply
this procedurea. i

For all these reasons none of the
procedural solutions was considered
suitable for recommendation on a world-
wide basis. Therefore a technical
solution is probably the best one.

The Contran Solution

by Captain Derek Ellis (Singapore Airlines)

INTRODUCTION

Thank ¥o0u, ssssssss for your intro—
duction. L'm reminded, once again, how
fortunate I have been to have [lown
some of the finest afrcraft ever bulle,
in fact the type which 1 am currently
associated which could well be the
finest, apart perhaps from my Moth.

Before getting into the "meat' of
my paper I belleve 1 ought to clarify
my position in this eXercise. Nigel

Corrigan has come wp with what 1
believe to be, potentially, a wery real
contribution to Elight safety. Like
all inventors, although he f[ights shy
of the word, he assumed that the end
users of his ideas, in this case the
alrlines, would beat a path to his
door.

He will be the First to tell vou
that the path to his door is scill
OVErZLOWn. This is where I came in.

IHPUT
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After many years of being on the other
gide of the fence, as far as airline
manageoment is concerned. 1 believe I
have something to offer this project,
not only in terms of presenting it from
the view point of an active pllot, but
also looking at the stark realitles of
“"What do the airlines get for their
dollar™. But we'll pget back to that
lacer.

Higel Corrigan belleves that the
VHF system iz not all that it could be
and from what we have heard so far in
this Forum he is no doubt correct inm
this thinking. He's convinced me; im
fact he advised me to placard =y VHF
transmit switch with a small notice,
"Caution-correct wuse of this system
could be hazardous to your health™.

8o far I've fought shy of the
notice, but, apart from that, let me
tell you why I agree with him.

R/T = THE VITAL LINK

R/T - The wital link. Whilst no-
oneg wWould argue with designating R/T
communications a "wital link™, what
ghould be gquestioned 13 the f[requency
with which the "vital 1ink™ 1is inter-
rupted, broken or otherwise interfered
with In the course of routine but wvital
communication, and the extent to which
this interference can be considered an
irritation on the one hand, and down
right dangerous on the other.

I am not referring to Interference
caused by atmospheric static, that was
eliminated with the Iintroduction of
modern VHF communications. Helther am I
referring to a break-down of communi=
cations caused by unreliable equipment.
Today's VHF equipment has reached a
stage of almost legendary reliability.

I am refecring to an interferance
problem which is growing In intensity.
A probles which has been established to
be & contributory cause of n#umerous
gerioug accidents, a cause of countless
incidents, an intecference which I find
these days 1 encounter at some stage of
avery Flight 1 make, and which 1, as an
Airline Pilot, consider to be an out=
right menace.

I am referriog to the growing pro=
blem of the disruption of the “wvital
link” caused by the conflict of Simulta-
neous ITransmissions.

How often do I hear an Alir Traffie
Controller say to a pilot "Please listen
out before you transmit™? If only the

problem was so simple to resolve. Such
8 comment 1is really a waste of ctime
because plilots do listen out before
transeitting and no pillot deliberately
transmits into an active frequency. If
anyone feels like challenging that
statement I would respond by asking what
on earth a pilot would expect to gainm by
guch a deliberate transmission. He, of
all people, knows only too well that the
result of such action will result only
in & lowd sgueal and the necessity for
all concerned to restart the communi-
cation process all over again. It would
be bad enough 1fF that were the only
consequence but regrettably such occur=
rences can, and have led co misunder—
stood clearances, sometimes with tragic
results.

So 1f everyone, pillots E_Eii control-
lers exercise perfect R/T discipline,
how 1is it that we experience so sany
conflicting transmissions that the Ame=
ricans have even started using new, and
in their apt way, entirely descriptive

terminology. “Say agaln you were step-
ped on”.

The problem is quite simple to ex—
plain. When any pilot or controller
commences a8 transmission he believes the
frequency is clear. What he cannot
cater for, amnd up till now no-one has
bothered to try to cater for, is that,
at the moment someone initiates a trans—
misslion, someone else, somewhere else,
has the same idea. Both communicators
listened out, both were satisfied that
the frequency was clear, both transmitc-
ced. Result, at the wvery least, “say
again, you were stepped on”.

You may well ask 1f I am now going
to recommend that everyone licensed to
press a transmitter key should also be
required to qualify in telepathy, or
extra sensuatry perception, or whatever.
I might have been inclined to ask a
gimilar question myself had it not been
for an event of a couple of years ago,
and T will digress for a little
history.

Just over three years ago a promi-
nent British Adrline made me an ocffer I
could not refuse, and, with some re—
grets I parted company with the Concor-=
de and went to fly 7478 in Singapore.
Soon after becoming established there 1
met a British avionics engineer who had
been so moved by the Tenerife accldent
that he decided to use his undoubted
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abilities to help make sure such an
accident couldn't happen again. His
name 1s Nigel Corrigan and he just
couldn't understand how it was that 580
people could lose their lives from an
accident In which one of the major con—
tributory factors was a misunderstand-
ing due to a blocked transmission. How
could the problem of blocked cransmis-
sion be overcome?

The principle of the device which
iz now avallable and provides a solu=
tion to this problem is quite simple.
It assumes that when two highly discip=
lined operators decide to transmlt into
an open channel, and simultaneously
press their transmit buttone, 1t 1s
most wnlikely that when measured in
terms of milliseconds the two transmis-—
gions commence at precisely the same
ingtant. They are Invariably separated
by a time interval too small to notice
but which can be determined electromi=-
cally, and measured In milliseconds.

S0 came about a device which has
become known as the CONTRAN UNIT. It's
gmall, it's light, it's reliable, it's
inexpensive and it resolves a known and
dangerous aviation problem.

CONTRAN

WARNINE
TENTIONAL TRA

EREVENTICN =
L OERED TRANSA

\#F TRANSCEIVER
[STANDARTY

Whenm 1 first met Corrigam his
designs were all on paper. An actual
unit dida't exist. It was theory,
drawings, paper explanations. It
couldn't be seen working because a unit
didn't exist. HNo one was Interested in
supporting this cranky guy in Singa-
pore, China. I admit to some cynicism
myself at that cime.

Eventually a prototype was cobbled
up. It's full of soldered Jolnts,
springs, bellcranks, cog wheels and all
gort of junk. But in an avionics work-
shop in Singapore it was connected to a
VHF transmitter and 1 can claim to he
the first airlime pilot im the world to
uge 1t. Having tried it 1 resolved that
I would certainly not be the only one.

At first we tried the wnit using =
workshop frequency and simulated other
alrcraft's transmissions using hand held
cransceivers. 50 Impressive was cthis
experiment that I did something that
might curl you hair. 1 tuned to cthe
Erequency of the local alrfield tower,
waited wuntll an aircraft called for
landing clearance and deliberacely pres—
ged my transmitcer key. I kept the key
pressed beyond the aircraft's transmis-
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sion and through the tower controller's
reply. Hot only did I not conflice with
anyone but throughout I heard with abso-
lute clarity the communications of both
the alrcraft AND the tower controller.
Ho one missed, misheard or misunderstood
anything. Yet I held a transmit key to
transmit position throughout, and I did
have a serviceable transmitter.

What this device does is to continu-
ocugly monitor the activity of the VHF
receiver to which it is attached. The
instant the frequency becomes live, it
cuts the transmict line of ir's associa-
ted trangmitcer. If both transmissions
are from transmitters equipped with the
unit, the one which becomes active [irst
1 the one to transmle, and the later
one, measured by an interval which can
be ag low as 5 milliseconds, does NOT
transmit, and a3 it remains on receive
mode, 1it's operator hears everythiog
that ils taking place in spicte of keying
his "mie', and can then transmit when
the frequency is clear.

How it's likely that many of you
will be jumping at the chance of
pointing out that a pilot may well have
A need to transmit despite an emission
already taking place and the CONTRAN
UHIT will make this Aimpossible. For
example there may be an open mike on the
frequency which an aircraft or
controller would wish te try to break
through In an attempt to communicate.

To cater for thls situation a double
key action has been built into Cthe
design and the second of two rapid key
actions will override the CONTREAN and
will allow the operator to transmit.

To clarify the operation of this
double key over-ride, as 1 sald, the
gecond of two consecutive key actlons
will over-ride the CONTRAM. How this is
achieved is that every time the press to
talk key ig released the CONTEAN iz made
inactive for one half second. So let's
ggsume that a slituation arises where a
crew, although the channel is busy,
feel that a transmigsion from them may
avart a dangerous situation from deve-
loping. They key once, release, and
immediately key again. If the second
key 1is within the one half second
'window', then they will go to tramsmit
even though the channel is active.

elick - elick - speak

How you're going to point out that
this facility can be used on all occa-
sions an operator wishes to transmit,
rendering his CONTRAN ineffective and
enabling his transmission (o go out
regardlegs. TRUE. But in that situa-
tion we are in a regime of tocal R/ST
indiscipline which I don't believe
exists. An operator inclined to behave
that way can do so right now.

The double key f[eature also incor—
porates another safeguard. TYou might
be inclined ¢to ask, "Could not an
operator hold his key depressed so as
to ensure transmitting as socon as the
preceeding transmission terminated, and
thus being next in the quewel” Ho he
couldn't. His key oust be released and
operated again before a transmission
takes place.

There is another com=unication
problem which, although 1t doesn't
oceur with the frequency of blocked
transmissions, when it does occur it's
just as big a pest and can lead Eto
equally dangerous situations. It's the
problem of the stuck microphone. It's
insiducus in that everyone on the fre—
quency knows about it except the cul-=
prit. To him the channel is remarkably
quiet and peaceful. To everyone else
it's useless.

S0 in tackling the Conflict Trans-—
mission problem, Corrigan also addres-
ged the Unintentional Transmission
problem. This was also successfully
regolved and hence the name COH TRAN
URI T was evolved. CONflict TRANmis-
gion, UHIncemtlonal Transmission.

How this aspect of the CONTRAN UNLT
operates is that it monitors
transmitter operation and, after a pre-
determined periocd, say 15 seconds, it
brings wup an advisory light on the
pilot's warning annunciator panel. It
dogs HOT stop or interfere with the
transmission
in any way because the prolonged trans—
mission may in fact be deliberate, such
as communicating a defect list on com
pany frequency for example, but It
alerts the operator that he is trans-
mitting just in case it 1s HOT
deliberate.

The CONTRAN UNWIT has been built to a
design specification that will ensure a
high standard of maintenance free relia-
bilicy. That 1s not encugh, however,
and the system must provide fall safe
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capability. If a CONTRAN UKLIT should go
unserviceable, the associated Transmit-
ter/Receiver will continue to operate in
exactly the same mode as a unit oot
equipped with CONTRAN.

One question which has been put
against the wviabllity of the CONTEAN 1is
thiz. In normal exchanges between an
airecraft and ATC a response f[rom one
party can be initiated prior te the
preceeding party actually releassing his
'key'. If you try that with a CONTRAN
you will simply remain on receive. The
gquestion is, "Will this not slow down
'snappy' exchanges”? The fact of the
matter 1is that this is exactly what wve
want to da.

Consider an every day situwation with
an alrcraft expecting a clearance to
cross an active rumsay. It might go
something like this ...

"ATC .... Golf Mike is cleared to
cross the active, behind the depar—
ting DCLO".

Golf Mike has heard what he wanted to
hear, uwp to the word active, which he
thinks is the end of the @sessage, and
keys his mic to respond. He hears not=
hing about a DCL0, but his response
coincides nicely with the end of the ATC
message. And what does the controller
hear when he does release his key ....
perhaps only the words “Golf Mike".
Another alreraft intervenes and by the
time ATC gets back to Golf Mike for a
correct read back +... exactly, he's
crogging an active runway without a
clearance. If the CONTRAN does slow
down these ‘snappy' responses then 1
feel that it has achieved its aim.

T shall shortly be invicing
questions but it may be useful to wind
up by anticipating a number which have
been asked previously.

Question 1:

Good R/T discipline should prevent
gimultaneous transmissions. Why is 1t
necessary to Iintroduce an automatic
device to achieve what is already being
practised by professional pilots?

Answer 1:

Even perfect R/T discipline cannot
pPrevent conflicting transmissions.
Congider two pilots who both wish to
transmit, both listen out into a clear
channel and decide, quite correctly, to
begin a transmission. They may be
parked next to one another or flying

fifty miles apart. Whose fault is the
resulting squeal? HNo one is to blama
gince both pilots acted in the best
professional manner. Mo pilot will
deliberacely transmit on top of
existing radio traffic unless he has a
very good reason for doing so. He is
operating on a discrete frequency and
any information om that frequency will,
at one level or ancther, be of interest
to him. By creating a conflict trans=
mission he is denying himself that
information.

Question 2z

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-
blema?

Answer 2:

Hot at all. Simultanecus transmis=
sions only become a safecy hazard when
aircraft are close to one another, for
example when taxiing on departure or
landing, or converging on & trafflc
control area. Received signal strength
is high in these sitvations and the
sensitivity of the CONTEAN will recog—
nise these high levels but not the much
weaker altitude overlap signals.

Question 3:

To be totally effective 1t would
seem that every alrcraftc would need to
be equipped, yet you have said that any
one eguipped aircraft gains an advan-
tage over others. Why iz this?

Answer 3:

The secondary function, warning of
an onboard 'stuck mic', is an obvious
advantage to any flight crew. The pri-
mary function, that of preventing inad-
vertant simultaneous transmissions,
only operates when the flight crew has,
in error, attempted to transmit into a
busy frequency. As mentioned previocus-
ly, the CONTRAN automatically prevents
this, and the crew, instead of creating
a conflict transmission, can monlitor tche
message, which may contaln Iinformationm
vital to their safe operation. The CON=
TRAN cannot prevent another nonequipped
aircrafc from coming in after one which
is so0 equipped, but & crew using CONTRAN
iz assured that, when they began a
transeission, the frequeney was not in
uge.

Question &:

On the technical side, the CONTRAN
iz designed to be wired into existing
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avionics junction boxes to becosme a per—
manent part of imstallacion. Will this
not introduce commonality problems with
existing airline equipment?

Answer 4

Mot at all. The CONTRAN operates by
monitoring signals already avallable
within the aircraft wiring, supplied by
the standard VHF transceiver. A minor
wiring change is required but the ARINC
specification, to which the aireraftc
will have been constructed, is not af-
fected. Onece installed, the CONTRAN
will 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 reliability of the VHF
syatem?

Answer 3:

The clircuitry of the CONTRAN is es—
gentially a small part of the most reli-
able section of standard transceivers,
which are currently operating far above
6000 hours before a defect causes Tewo—
val. There is no ceason why the CONTRAN
should not exceed this figure several
times over.

COsT

One obvious question is = how much =
and now we come back to the dellars 1
mentioned earlier. If the trials prove
succesful and the CONTRAM goes into pro-
duction, certified units, with a three
year exchange warranty should be avai-
lable at well under 1,000 dollars. To
put that into perspective, an airline
operating around 50 aircraft can equip
its entire fleet for the cost of one INS
nav unit. In fact the CONTRAN UNIT will
be cheaper than the VHF antenna it is
listening to. For those of you who pre-
fer to use figures related to the cost
of fuel, a few minutes fuel burn in a
747 corresponds to the cost of the 3
CONTEANg it will need, and as any equip=
ped aircraft will naver suffer delays or
go-arounds due to its own 'stuck-mic' or
its own simulraneous transmissiom, who
knows, the CONTRAN could well pay for
itgelf the day after installation. But
try convincing your accountants of that
one !

EXAMPLES OF DOCUMENTED SIMULTANEOUS

TRANSMISSIONS
1. Take off on another a&r:raft'a

clearance.

The controller called /62 line up
runway 12 and hold', followed
immediately by '257 line up runway
16 and hold'. He then called '762
cleared for take off wind 110 at 2
knots'. 257 agsumed, incorrectly,
that the eclearance issued to 762
was for him. He acknowledged
recelipt of the clearance but falled
to assure himself that the channel
was not occupied by  another
station. At the time 257 began his
read back the frequency was already
in use by 762 who was reading back
the same clearance. The message
from 257 was completely blocked
out, only the words ‘'take off'
could be heard on the recorder
immediately following the end of
7628 transmission.

The controller did not notice the
simultaneous transmission because
the message from 762 was oot
distorted or interupted and was
clearly audible. He did not
realise the significance of the two
addicional words stuck on the end
of 7628 read back. Both airecraft
began their take off run, 762 on
runway 12, and 257 on runway L6.
257 crossed ahead of 762 as they
were both climbing out. They don't
come much closer than that, and all
because of an innocuous simulta-
neéous transmission.

2. Landing without clearance.

A Boeing 737 requested a downwind
landing on runway 18. This request

colncided with a Tower trans-
mission. His second request
unfortunately, also coincided with
anocther Tower transmission

containing his landing clearance,
which he obviously couldn't hear.
He continued with his approach and
landing on 18. After touch down he
vag advised that a second 737 was
lined up for take off on 36.

Two incidents which were seconds
from becoming disasters, with the
potential for perhaps 400 deaths
and four alrcraft destroyved.

EXAMFLES OF DOCUMENTED 'STUCK-MICS'

For fifteen minutes the crew of am
L1011 were cut off from ATC, the reason,
a Flight Manual had slipped against the
Observers Audio selector panel and was
depressing the Transmit switch.
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Only ten days previously another
Tristar, of the same airline blocked out
London Hadar communications for several
minutées due to a fault inm the First
Officer's Audio panel causeing any
gelected VHF to go to permanent
transmit.

But It would be hard to beat the
British Airways 747 of August the Bth
last year, when all three VHFs went to
permanent transmibt, apparently of their
own accord. Wo fault was found by
engineering, but the crew is no doubt
wondering when next it will appear.

CONCLUSION
For those of you who may feel that
there really is no problem it may be

worthwhile to end by quoting cthe
American Alr Lime Pilots Association, &
body of people which 1s looking wvery
carefully inte the whole subject.
In their house magazine for August
"84 they said:
“Whatever the solution, one thing is
certaln: communications interference
remains a serious air safety problem
that no one in the air transporta-
tion Industry can afford to ignore.
As long as pilots key micropheonas
and talk to the ground, and to each
other, the need for vigilance, AND
FOR CORRECTIVE TECHNOLOGY, will
shadow flight crews and their
precious cargoes”.

Discussion....

Captain Leonard complemented
CONTRAN on the excellent sort of device
which seems to fulfill a lot of our
requirements. In this view the fitting
of mechanical or electronic devices
such as these into aircraft should be
supported, to overcome what we all
recognized as to be guite & serious
problem. The incident which was mentic—
ned in his presentation “Afircraft cal-
ling" had within it a simultaneous
transmission, acknowledging a take-off
clearance, whilst the aircraft were
lined up at opposite ends of the same
Tunway . Sheer luck held off a
disaster!

In reply to Captain Leonard's ques-
tion when a pilot knows that his trans-
mission is not modulated, Captain Ellis
gaid that he would only transeit when
another transmlsslion takes place. 5o
when ha presses his key he will hear
the other transmission. There iz no
need for a device that tells us that we
are not going out; after all there is
no side tone and nothing is heard in
the sarphones.

Mr. BRahmann asked why this device
couldn't be introduced immediately.
Introduction can not take place before
an evaluation has been made. Until now
only one DC9 has a wiring modification
installed. The question arises: "Who
will accept another evaluatiom uwnic?”

Mr. Fischer expressed his view that it
was very lmportant, in the interest of
safety, to 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 for specific ramges.
If a distant call would break through,
would it then be impossible to trans-
mit? Lo reply it was sald that sisulca=
neous transmissions are only a safety
hazard when the transmitting stations
are close to each other. The signal
gtrength of weak distant ecalls 1is
disregarded by CONTRAN.

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

Mr. Gillett concluded the panel
gesgion with the statement that rthe
vital, faltering, weak link needs
considerable technical improvement. As
there are no authorities who see into
thiz vital problem, we have to take cur
own initiatives to find a solution.




62

Forum Conclusions

We were together for two days now.
The subject was Radio Telephony. We
have aimed ¢to provide a dialogue
between the user and the industry. We
had the possibility to discuss many
interesting subjects such as the histo—
ry and development of R/T, the use of
R/T and probable deficiencies, call
gign confusion and possible solutions
and the linguistic features affecting
R/T communication. We were also able to
form an ldea of medical aspects and the
Influence of noise, and of possible
hardware solutions. Finally a scenario
with a blocked frequency and simultan-
eous transmisslons illustrated how
quickly we can reach an unsafe situvat-
ion. A possible solutlion was shown Lo
ug by Captain Ellis.

Although it is impossible to high=
light all aspects we dealt with, 1 will
attempt to summarize the wide spectrum
that was provived to us. It is uselass
to say that this represents only an ad-
hoec compilation of all material covered
in the past hours.

In the aviation world we depend,
amongst others, on communication. Pilot
and controller must be able to communi-
cate with each other. Hithout R/T and

by Rob Bootsma (EGATS)

the alrcraft call sign as essencial
tools we would be unable to perform our
tasks. But these tools give rige to a
multitude of problems. Both comtroller
and pilot work inm an environment almost
totally dominated by alpha-numerics
(radar vectors, flight levels, speeds,
frequencies, and so0 on). It is mnot
difficult to understand that in this
gituation errors can occur. R/T qualicy
and extranecus noise contribute to the
readabilicy and pronunciation
differences may influence the
intelligibility of a message. Moreover,
the man {(or woman) in the air and the
oneé on the ground may execute several
actions simultaneously (attention to

the frequency may distract from other
functions) . Particularly in these

circumstances we are confronted with
what was referred to as “selected
hearing”. It is quite possible that one
hears what one wants to hear.

Is there a solution for this multi-
tude of constraints? The forum started
with the proposal to abandon R/T as a
main tool of communication. During the
course of yesterday afternoon it soon
transpired, however, that it would be
impossible to do without R/T; it should
be retained as the wital link. It was
stressed many times that R/T offers the
possibility to add something to a mes-
sages Captain Vermeulen sald clearly:
"the piteh of a voice may attract the
actention of the persom at the other
end of the link".

Mr. Field has pointed out that
there 1s a movement towards Mode 5, but
the gquestion rewmains: what language
should be used when we avall ourselves
of a data link? Is there a guarantee
that this printed message 1z interpre=
ted correctly by the pilot? Or im situ—
ations requiring Iimmediate follow-up,
is there a guarantee that the pilot
treats the message immediately? We can
reach only one conclusion, despite
human factors: KEEP THE VITAL LINE!

The questionnalire revealed that
both pilots and contrellers have no
problems with procedures and phraseoclo=
E¥ +» Hovever, it was commonly understood
that we had problems with the applica-
tion of mnorstandard phraseclogy and
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procedures. Miss FHobertson mentioned
already that inm certain circumstances
one is thrown back to the use of normal
language; no standard phraseclogy
exists here. Nevertheless we should use
standard phraseology on many other
occasions; there is a need for discip-
line. The wused phrases have to be
clear, concise and unambiguous.

Still wunder no circumstances we
will be able to give a complete answer!
We have to keep in mind that all pos-
sible solutions only offer a partial
solution. But still, vhatever solution
we may find, it should be applied
worldwide: There {s a need for OKE
STANDARD FORMALISED LANGUAGE! It would
preclude many potential incidents and
accidents. At this point 1 would like

to make a remark. Annex 10 does requirce
ug to add the ecall sign to  tha
clearance in order teo avoid possible
confusion. Howewer, for proper action
one has to detect amd to be aware of
the fact that confusion might occur.
But was that the case in the example
given this afternoon? After all che
call signs differed completely except
the "A" at the end of the call sign.

In conclusion it can be said that
ag long as VHF voice comsunclation 1s
used as a primary means of communica=
tion, econfusion and misunderstandings
will continue to exisc. Nevertheless we
should strive for optimization as much
as possible. Constant vigilance of both
pilots and controllers may contribute
to improve air safety.

Written Comments....

Air Traffic Departure Clearances

There is one area of Air Traffic
Departure Clearances which causas
unnecessary confusion and which 1
experienced vyet againm last Sunday at
Tel Aviv. 1 refer to the practice of
quoting a specific S5ID and then gquali-
fying it with clearance to a flight
level or altitude different from that
contained in the 5ID. This prompts the
crew to query whether the clearance to
this different flight level is unres-
tricted or not. The specific example:
“Dan Air 5687 is cleared to Munich via
flight plan route, S5ID six, FL1OOQ,
squawk 5267°.

As SID six gives a block height of
FL90 this clearance was queried by the
crew with the question: "Confirm unres—
tricted to FLIOO"?, to which the answer
came: Mo, conform with Elight lewvel
contained in SID". This at best is con—
fusing, wasteful of radiotime and at
worst, if unqueried by the crew, highly
dangerous.

I would therefore like to see ATC
never give a clearance to a level
higher than that contained in the S5ID
unless prefixed by the word “unrestric-
ted". Information given in the case
quoted above is superfluous, misleading
and potentially dangerous.

cﬂptlin ['l-.ﬂnﬂ.- Gﬂldl’ing+
{Dan Air Services).
25.04.1985.

Blocked Frequency....

When I have a blocked frequency 1
get an alrcraft which is on another
frequency and in the wvicinity of my
sector to broadcast oo oy blocked fre—
quency, requesting all aircrafc to
transfer to a standby f[requency. This
has the advantage of leaving the origi-
nal frequency blocker on the blocked
frequency .

The reason that I follow cthis
procedure is because 1 have often noted
when I had a blocked frequency, Cthat
airecraft could break-through and if inm
the wvicinity of my transmitter 1 was
able to broadeast through the frequency
blocker. It therefore seemed to me that
an aircraft would have a better chance
of breaking through a frequency block
than a ground transmission. This has
proved correct and anytime I have used
the above procedure it has always
worked .

John Doyle.

INPUT
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The Tenerife Disaster

This unnecessary event was used by
several speakers at the R/T Symposium
to emphagise their particular preseo~
tation. This is my view which has never
changed .

The individual primarily respons=
ible, without doubt, was the Alirport
Director.

The post of director, in 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 life
time.

In the case of the Tenerife MNorth
airport, the Director sust have known
what aids he had or did not have. He
must have had plans should any of these
alds fall but, above all else, he knew
that Tenerife had weather that was
unique to Burope if not to the world.

Where else do clouds sit on part of
the ruoway giving 100 metres of visibl-
lity with the other two-thicrds of
runway having 10 kilometres or more?
Where else can the wvisibilicty change
from 100 metres to 10 kilometres in a
few zeconds as the ecloud 1ifts? Where
elese, before the ILS was installed, did
one have an approved procedure of
leccing down over the sea to below the
height of the airfield and then climb-
ing up to land keeping just below the
clouwd which followed the contour of the
land sloping down from the airfield teo
the coast?

This uniqueness was known to those
who operated regularly to this airport
and certainly to those who adeinistered
the airfield. It would not be known to
pilote operating there for the first
time. This would apply to the ELM and
PA pilots.

Any commonsense forward thinkiog
would have concluded that one day Las

Palmas would be closed and all traffic
diverted to Tenerife Morth where apromn

parking would be insufficient compel=-
ling the use of part of the taxy-way.
How add the unique weather!

Directors think forwvard about these
problems, hold meetings and formulate
plans. At Tenerife Horth there would be
more reason to do so than at any other
airfield T know.

The solution, without ground move=
ment radar, 1is to instruct the first
alircrafe to backtrack the runway and
call when it has the second alrcrafc in
sight. The second alrcraft would also
be instructed to call when It had the
first alrcrafe in sight. When both have
reported then the first departs. One
could also employ a mobile van with a
landline to the tower plus green and
red aldis lamps.

If the director had initiated such
a plan, practiced it every six months,
issued appropriate instructlons, then
the day he had too many aircraft and
cloud on the ground his staff would
have had an approved plan to work CLo.
1t is called ducty plus commonsense.

Signed:
an old/mot so bold pilet.

Children of the Airways

by Ena Kendall

Charities and appeals sometimes seem so distant from us Controllers, especilally
in outposts such as Maastricht U.A.C.

However, when you hear of a "Lady™ in our own aviation fraternity, supporting an
orphanage in Dhaka, between [lights!! it becomes & little closer to home.

This "Lady" is ome of "us” and I hope that vhen you have read this article you
will join me and support her endeavours.

1f you decide to help vyou will find the addeess at the end of the arvcicle.

Roger Bartlett.

INPUT
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Stevardess Pat Kerr is often ribbed
by fellow cabin crew members as the
Hother Teresa of British Alrvays, a
tease she accepts good-naturedly if a
trifle wearily. Three years ago, she
and some colleagues on the twice-weekly
British Airways TriStar run to Dhaka,
capital of Bangladesh, started to take
gsome of the tedium out of their four-
day stopovers by helping at & local
orphanage. The bleyele rickshaw men
touting for trade outside the city's
main hotel can scarcely have known
their luck as a lucrative new avenue of
business opened wup, carrying aicline
crew and their suit-cases filled with
clothes, toys and medicaments on the
l10-minute journey to the orphanage. Pat
has synthesised the operation from the
beginning, putting mnot only her
energies inmto 1t but also her heart. To
Jahangir, Srithi, Pradip, Dulal, Habib,
Bina, Babul, Panna, Lucky and 470 other
children crowded inte two shabby,
flaking Indo-Edwardian colonial buil-
dings on either side of a dusty lane
off Indira BRoad, she has become 'Pat
Mumey ' .

"Mummy ' is a fairly indiscriminate
term = in other parts of the sub- con-
tinent, 'auntie' tends to be more com
mon = applied by children to whites,
including, to their discomfiture, men.
But Pat MHummy 1is clearly someocne
gpecial. When she acrrives, oo loaoger ino
her British Alrways lightweight wniform
of a few hours previously but wearing a
gimple skirc and topr 1ia  cheap
Bangladeshi cotton, she is besieged by
children fighting to be noticed, hands
waving, clutching, touching, grabbing
at her wailst, smoothing her blonde

hair.

Some would be overwhelmed by the
onslaught; she controls it, able to
make each child fesl the only one in
the world, wusing names, listening
intently, joking with them in Bengali.
For their sake, she has let her hair
grow, because long hair is important im
this part of the world, and affects
their idea of her. They notice, and get
upset, even If she has the ends
trimmed. She finds herself scarching
for lice before tyimg it up. 'That's
not a bad thing to have to do - it
keeps you close to their realicy'.

Even go, lice do not ramk all that
high in the reality scale when the com-

petition includes severe maloutrition,
discrhoea in Its many forme froa
ghigella to amoebic dysentery, rank-
smelling ear complaints, Worms,
scables, and a devil dance of cross—
infection, made worse by overcrowding:
and there {5 always pressure to take in
just one more. As Pat and I talked in
the garden - a square of dried-out
grass, surrounded by palm, oleander and
mangs trees = the chokidar ([(watchman)
ran up to ask her to deal with a wvoman
at the gate. The woman, in a shabby
garl, was crying bitterly as she begpod
for her lictle girl to be taken Im. "1
the child's in real need, no matter how
crowded we are, we take it," Pat said.
"There isn't much point in us being
here if we don't, is there?'

For stacrving families the orphanage
ig the last heope for their children,
many of whom are not in fact orphans.
Twice in the last 12 months, Bangla-
desh's rice crop has been lost through
flooding and the early-warning signs of
famine, cattle being sold and country
people wmoving into the towns, have
appeared. Half the 100 million popula-
tion are landless laboures, 10 million
do oot even have a coof over ctheir
heads and hang onm to life by the
fingecrtips.

Before Fat became involved with the
orphanage in 1981, the glimpses of
street life she had already had away
from the westernised cocoon of the
hotel had disturbed her. Once, walking
in old Dhaka, she saw a young mother
suddenly start pounding her baby's head
with a stone to make it ery so that Pat
would choose her for baksheesh out of
the seething competition. This incident
affected her deeply. 'l vary between
being an agnostic and an atheist and
being out here has confirmed my feel-
ings. 5ome of the people have such rot-
ten lives, especially the women, so if
you're only going to live once, you
have to help everybody make the best of
ie'.

She was born im the small Cornish
town of Lostwithiel, is an occupational
therapist by training and jolned
Bricish Airways (then BOAC) about 11
vears ago. Flying duties normally take
her to Dhaka about twice a wmonth and
she has spent six months on unpaild
leave working at the orphanage, which
was opened with 12 children im 1976 by
a small Canadian—based charity called
Families for Children.




Frem the start, Pat liked 1its
style. 'There was a feeling anvbody
could help. Most cabin crew are quite
highly qualified in one way or another
= teacheérs, nurses, physiotherapists =
and a lot of them agreed to come in to
uge thelr experience, to spend their
leaves here. One of our engineers
helped me build a system of sewars,
others have repaired damaged machinery,
like our tumble=-drietr'.

Honey to support Che orphanage
comes from private sponsors in America,
Canada and Britain and every single
penny goes directly to the children and
thelr care, none to expatriate admini-
strative costs. The children are looked
after by 120 or so Bangladeshi staff,
who lnclude 100 ayahs, JU of whom are
on duty at any one time, three nurses,
nine or ten teachers, a doctor who
comes in six days a week and Mr. Dass,
office manager and driver of the orpha-
nage's only official ctransporc, a
clapped-out  30-year old Vauxhall
Victor: during its frequent break=downs
sick bables attached to drips have to
be rushed to hospital in bicycle rick-
sawg. Volunteers from the supporting
countries come to Bangladesh at their
own expense and work at the orphanage
for nothing for three to six-month
stints.

Jackie Edgar, 22, from Leatherhead,
Surrey, a children's nurse trained at
Great Oreond Street Hospital in London,
who had arrived two weeks previously,
had got through her culture shock and
homesickness and was laughing off the
painful bloteched redoess of her f[ace
and neck caused by mosquito bites. 'The
plight of the children completely and
uttecly shocked oe', she said. 'The
worst thing is the malnutrition, babies
comé in absolutely dehydrated. It takes
ages for them to recover because they
usually have other medical conditions.
'Mine have died since Christmas, inclu-
ding two &since this article was
written.

About 150 bablies and children up to
three years occupy one house. Wooden
cots are jammed into rooms with peeling
walls and bare stone floors. Most of
the children are naked, scme have
shaven heads glistening with the yellow
pusfilled blisters of scables, treated
with the scabies lotion brought over by
cabin crews. All of them clamour for

affection and attention, and the ayahs
have to be told to make a fuss of thesm,
especially the children who sit in cor=
ners, rocking backwards and forwards,
knocking thelr heads againet the wall,
a claggic symptom of emotional depriva=
tion. Despite thelir childhood battles
against disease and deprivation, they
grow into children of remarkable physi-
cal beauty and appeal, vital and well-
manneted. 'Technically, we're doing
everything wrong. They're brought up en
masse, not in small groups, but it's a
very happy place. They get security,
more affection and education thanm they
might have otherwise', Pat said. The
first arrivals of the 1970 are now
growing up and a new range of problems
is looming.

Lakhi, who likes to anglicise her
name to Lucky, 1s 12, and is taking
speclal subjects at the orphanage
school so that she can do a nursing aid
coutrse when she 1s 1lb. HNursing jobs
offer residential accommodation so
Lakhi has an alternative to warciage,
usually the only option for a girl who
can't move out on her own. 'Obviously
we never push thes ocut', Pat said, "buc
if they have any relations, we keep in
touch with them. Girls have to have a
dewry, that means enough cash to buy
some cooking pots and & new sari, and
we give them the money'. Two have been
married from the orphanage.

S0 far, Pat believes, airline
involvement has made 1ife at cthe
orphanage pleasanter. "But our biggest
piece of help is yet to come'. This is
no less than the building of a new
orphanage outside the city, & project
British Alrways is now backing offici-
ally after a letter Pat wrote to Lord
Eing, the chairman. The ailm is to raise
£ 300,000, largely among airline staff,
though outside help will be welcome.
The appeal is an urgent one because Che
leases on the present houses run out In
two years'time. Pat has already found a
gite gix miles east of the city and has
embarked on the Byzantine bureaucratic
process of buying it: as the favoured
investment of the new class of high
wage-earners in the Gulf oil states,
land 1is exXpensive, from £ 4,000 o
£ 10,000 an acre. British Airways
architects, legal staff and accountants
are now giving advice, stevardesses
Maura MHeDonagh and Alrdrie Armstrong
have been seconded to rum the London
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end of the appeal and Pat Kerr herself
has been "dislocated' from the schedule
until next September so that she can
gspend more time in Dhaka. She has
become an integral link in the chain of
command between the founder Sandra
Simpson, in Canada, the orphanage and
British Airways. Does she ever see her-
self devoring her whole time to the
children? 'The answer is no. 1 can do
them far more good within the airline
than I could outside’.

Sometimes she worries because
everything in the Dhaka orphanage seems
a bit dirty and dingy, but the other
day she visited Mother Teresa's home
for the destitute disabled in Bombay.
"Ours iz like a luxury hotel compared
with the conditions they have to work

in: it's almost reassuring to see some-
ong having more problema. You have to
accept you can only do your best. We're
no saints, only ordinary people trying
to help'.

[(Anyone who wishes to contribute to the
British Airvays appeal should contact
the Dhaka Orphanage Fund, TriStar House
in 27 Heathrow Alrport, Houston,
Middlegsex TWé 2ZJR. Cheques should be
made payable to Dhaka Orphanage
(British Airwavs Fund).)

(Reprinted with the kind permission

from the Observer Magzime, 17cth March,
1985).

Confidential Human Factors Incident

Reporting (CHIRP)

Despite sophisticated technical equipment and elaborate personnel training,
situations like: "I was lucky nothing happened this time!”™ continue to occur. As you

all know, these sitwations are not uniqua.

gituation surprises somebody else.

It is wery likely that a wvery similar

If the reason of the Incident was a techniecal

faulet, it is very easy to make a report and trigger corrective action. However, if a
human factor was Involved the situation is almost certainly suppressed wuntil it

becomes fatal.

In order to get feedback of normally suppressed incidents the Confidential Human
Factors Incident Reporting system (CHIRP) has been made available to British 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

discussion without offending a colleague.

"Vertrouwensteam” for these purposes.

The Dutch pllots wuse an elected

They include as well human relation problems.

Wouldn't such a system be useful for Eurocontrol. The technical committee of EGATS
would like to hear vyour opinion and proposals.

The following article of Roger GREEM, principal psychologist at the RAF Institute
of Aviation Medicine, gives a detailed description of CHIRF.

After any aircraft accident it is
possible to find somebody to tell you
that “it" nearly happenad to them. The
trick, of course, is te get them to
tell you that "it™ nearly happened to
them before the accident, and this 1is
the trick which all incident reporting
schemes set out to perform. If “it™ is
a technical defect, then the problem is
not too great as most pilots will
happily report such an event. 1f,
however, "it" is a pilot's own mistake,
reporting 4t 1s clearly quite a
different matter.

Many people (especially pilots?)
find it hard to adsit their mistakes
avan to themselves - how much more
difficult it must be to report a mis-
take to the airline which pays you or
the CAA which licences you. You must
have a lot of faith in the understand-
ing of your employer and have a wvery
gletruistic spirit to report vyour
mistake if you f[eel that there is some
balance ¢to be drawn between the
possible negative effects that such a

report might have on yourself and the




general good which may result.

1 cthink that there 1is anothar
reason, though, why few human errors
are reported at the moment. If vyou
look closely at the sorts of mistakes
that cause accidents they are often
gmall, even trivial errors. They seem
lacge only when they are followed by a
catastrophe: 1f they aren't cthey are
imzmediately forgotten. How cam ¥you get
the pilot who nearly retracted the
slats too early to imagine what the
results of his error might have been
and report ic?

The solution to these problems
which you, the reader, would probably
suggest 18 to set up 8 new, conflden—
tial scheme to which pilots would be
encouraged to report thelr mistakes and
thisz 1is just what has now been done.
It is being sponsored by the CAA but is
is run completely independently at the
RAF Institute of Aviation MHedicine
{IAM}. By the first of December all
commercial pilots and Elight engineecs
should have received a reporting form
and a note explaining the new system.
The basic Idea 1z that pilots will be
encouraged to send in brief reports of
the errors which they commit, or see
comnlitted, to a cell of Just three
people at the IAM. My credential for
running the scheme is that, over the
past ten years, l've been involved in a
gtudy which has looked closely at the
human factors problems which caused
nearly &  |Thundred EAF and eivil
accidents. Roy Skinner and Phil Hayes
are the other two members of the team
who could, in the best sense, be refer—
red to as old pilots. Although between
them they have a broad aviation exper=
lence, nome of wuws pretend Eo be
BEPETLES « He have, for example; wvery
little knowledge of air taxi or heli-
copter operations. We regard ourselves
mainly as a postbox to recelve your
reports, disidentify them and pass on
the meat to somebody who can do some-
thing aboutr it. This might mean
alerting the CAA to a problem, advising
the operators of & certain alrcraft
type or even having & word with BALPA.
However, most good might come [rom such
a system by publishing the Incidents
({disidentified, maturally) and thus
feeding back the information to line
pilots. We intend to do this, but how
often we do so will depend to some
extent on how good the response 18 to

the scheme. 1 hope that we will be
able to mall guch feedback to all
commercial flight crew, but as there
are around 10.000 of you out there 1'11
have to do some fast talking to find
even the cost of the stamps.

We fully realise that for a system
like this to work you have bo Erust us
to honour the promised confidentiality.
We do ask on the form that someone
making a report should give his name
and address, but this 1s sleply to
enable us to contact him in case there
is something about his report which is
aot eclear. As sBoon as we are happy
with the report the name and address
section of the form will be detached
and set back, as a receipt, to the
reporters We will keep no record of
it. This is as much for ocur protection
as yours as 1t means that, in the un—
likely event that we are pressed by
gsome heavy=handed lawyer to reveal
detailse of a specific report, we can
claim, totally homestly, that we have
noe way of identifying individual imci-
dents.

The aother people who have te trust
ug, of course, are the operating com—
panies and this is perhaps not quite so
easy. They may have reasonable reser=
vations about their pilots reporting
mistakes outslde the company. One air-
line suggested to us that the relation=
ship between pilots and miénagemeént on
matters like this is a delicate one
which they felt cthey had just about got
right and they were concerned that some
new scheme might upset It all. On the
other hand, many operators have given
total and unreserved support. We are
sensitive to these problems and are
anxlous to have the operators onm our
gide because we'd like them to let us
use their crew-rooms to make our forms
available to you. We obviously don't
want to upset any existing applecarts,
but we do think that it is important
that pilots should have somewhere that
they can report an incident which wmay
be ecmbarrassing to them, seécure In the
knowledge that such a disclosure will
have no personal repercussions. Thus
we expect that the incidents reported
to us will be the incidents which are
not at present being reported. We are
getting out not to supplant any
existing schemes but to do whatever we

INPUT
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can to supplement them.

Oneé question that has been asked by
a number of people 1s what sort of
report wWe are expecting to rTeceive.
Clearly we don't want to receive
reports of technical defects, these are
already dealt with quite satisfactory
by the CAA Occurrence Reporting Scheme.
What we would like to hear about are
those {ncidents where you make a
mistake and you can see that the design
of a piece of kit, the nature of an
operating procedure, or perhaps Cthe
relationship on the flight deck made it
easy for you to make that error. Even
if you feel that you made the mistake
for no apparent reason we'd still like
to hear about it as you never know, we
may get several people independently
reporting the same sort of apparently
unaccountable error and this should be
sufficlent ko sound of f an
attentiongetter for us.

¥You probably know that there are
already schemes like this in the States
(ASES) and im the RAF (CONDOR), and
they do seem to be working well. This
scheme could probably do with a snappy
name too, and Confidential Human
Factors Incident Reporting (Procedure?)
does lend ltself to "CHIRE", though you
may have noted Roger Bacon's observa-
tion 1in his column iIim Flight that
“"chirp” does sound a bit like “squeal”
and "grass™. If it does, then that's
bad luck, because this scheme has been
conceived with the best intentlons and
we three who are going to run it are
determined to give it our best shot.
Even 8o, the success of the project
clearly depends on you. It is pilots
and engineers who will contribute to
the scheme and it 1is they who will
principally benefit. I hope that
between us we can make it work, and 1f
it does, 1 am convinced (as S5ir BRobert
Hark says) that CHIRF represents a
ma jor contribution to flight safety.

IFATCA 85
ATHINAI
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# In 1985 IFATCA gained Crthree new
members, viz. Antigua/Barbuda (to your
atlas pleasel}, San Salvador and
Swaziland, but also lost three: FPeru,
Sudan and Venezuela (which did not pay
for the last two years). Sri Lanka and

Mexico had not paid either, but have
asked for special arrangements which
were accepted.

* Uli Windt from Bremen ACC replaces
Ian Finlay (UK) as Vice President
Adeinistration.

* Among others the new phraseoclogy
wag discussed inm the Technical Commit—
tee. The ICAD representatlive stated
that “radar contact” was replaced by
"identified” and not by “radar
idenciiied”.

* In 1987 all airlines will wuse
three=letter instead of two=letter
designators.

* Simultaneous transmissions and
blocked frequencies vere also discussed
at length. Mo  solution, nelther
procedural (monitor 121,5 or a special
regional guard frequency) nor technical
(override receivers, CONTEAMN)}, was
considered suitable.

*  The United States just ordered 137
(yes, one hundred and chirty seven!)
mode "53" radar stations. Inm Europe mode
“8" simulation will take place in
Brétigny betwesen 3 = 2B Jume 1985.
Things are moving quite fasc!
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X IFATCA still has strong
reservations with respact ko a
reduction of lateral = and longitudinal
geparation, as proposed by ICAD.

* A topic of prime interest to EGATS
- garly retirement - was dealt with in
the Professional Committee. IFATCA is
in favour of early retirement for ALL
controllers and a rcecommendation to
that effect was accepted unanimously
{(so as well by GATCO).

* An ICAD plan, called “contingency
measures’ , provides for the delegation
of airspace of one State to another in
case of a crisis. IFATCA has shown
strong concern about this plan and its
possible consequences.

" The controller's legal liability
is another immense topic still being

studied by

IFATCA, in

which EGATS

assists through Ted McCluskey.

* Conclusion.

excellent

wvorking

The conference had an
atmosphere. Kees

Scholts and Gert Horsman represented

EGATS in Committee A,
Committes B,
Apple Bonne in Committes C with
and
Was

McCluskey

helpers. 1
overall coordination.

Jan wan Eck in
and Fred Le WNoble and
Tad
Jiirgen Ellerman as
responsible for cthe
The social side

was quite pleasant as well despite the

weather:

YE8,

it can rain in Greecel

Next conference: San José&, Costa Rica.

¥ On the return leg most of the dele-
gates stopped [or one night in Budapest
where we were welcomed waraly by the

controllers.

Fraternity amoung control=-

lers still exiscs: IFATCA proves it.

Philippe Domogala.

Appendix 1

LIST OF EXTERMAL PARTICIPANTS

Company /Organisation Country Hame Function

Advisory=Group Alr European Fiacher F. President

Havigation Services

Aero Llovd Hest—Germany Fast, U. Captain
GCagelmann, E. First Officer
Ddebrecht, G. First Officer
Wirth, G. First Officer

Adr Belgium Belgium Rikir, G. Chief Pilot

Alr Europe Ltd. United Eingdom

Alr Inter France

A.K.G. Acousties
GmbH

Austria

Amateur Radlo Operators The Netherlands

Assoclation Profes— France
glonnelle de la

Circulation Aérienne

Augtrian Adrlines Austria
Belgian Guild of Air Belgiom

Traffie Contrallars

Futtall, J.
Baldock, G.

Thivant, M.
Bolnberger, R.
de Ruigh, P.
Moeshart, H.
Maes, F.
Hovers, H.

Thoumazeaw ,.J.F.

Hohn, M.

Schodts, E.

Deputy Chief Pilot B737
Chief Pilot B757

Head of Flight Logistics

Froduct Manager
Director Dutch Agency

Air Traffie Controller

Captain

Vice=FPresident

AT
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Company /Organisation

Country

Braathens SAFE A/S

Britannia Airways Ltd.

Britisch Caledonian
Brit. Midland Alrways

Busy Bee of Norway A/S

Clement Clarke Inter-
national Ltd.

Cockplci(German Filots
Agssociatlon)

Condor Flugdienst GmbH

Contran

Crossgair

Dan Adr Services

Finnair

Flugsicherung=5y stem—
Beratung

Fokker

Garman Alr Traflie

Contrallers Aszsoclation

Guild of Air Traffle
Control Officers

Hapag=Llovd Flug GmbH

International Aeradio

Led-Data Communications

International Civil
Aviacion Organisation

ELH Royal Dutch
Alrlines

HNorway

United Eingdom

United Kingdom

United Eingdom

Horway

United Eingdom

West-Germany

West-Germany
Singapore

Switzerland

United Kingdom

Finland

West=Germany

The Netherlands

Hest=-Germany

United Eingdom

West=Cermany

United-Kingdom

France

The Netherlands

Function

Larsen, A.

Angermo, A.
MeDouwgall, R.

Sharples, C.
Myles, R

Barker, D.
Forman, L.
Spockeli, G.

Enudsen, J.
Larsen, C.L.

MeNaughton, J.

Hall, W.F.

Krtger, U.

Déhler, H.
Corrigan, M.

Forster, M.

Leonard, D.
Willis, R.
Goldring, R.
Marks, C.

Eloranta, J.

Fischer, H.

Govaerts, C.

Fischbach, W.
Stumbaum, U.

Btock, C.
Green, E.

Behrendt, H.

Fox, A.
Mouradian, R

Arcangeletti; W.

de Bos, R.

Plukkel, G.

Captain/Flight Instructor
Captain/Flight Instructor

Operations Director

Chief Train.Caprain BT 37
Captain

Captain
Deputy Fleet MHanager F27
Chief Pilot BT37

Captain
Captain

Chief Designer
Senior Developm.Engineer

Hember ATS Study Group

Check Captain

Chief Designer

Flight Operations/
ATC Relations

Captain
Operations Manager

Captain
Operations Supervisor

Assistant Chief Pilot DC=9

Alr Havigation Services
Consulcant

Tactical Coordinator/
Flight Operatlions

Technical Matters
Technical Matters

Director-Techaical
President

Chief Pilot

Div.Hanager Voice Systems
Sales Controller

Technical Qfflicer/COM
Communications and Nawvi-

gation Adviser
First Officer BT 4T
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Company /Organisation Country
Linjeflyg AB Sweden

LTU Lufttransport- West—-Germany
Unternehmen KG

Lufthansa HWest=-Gersany
Hartinairc The Hecherlands

McAlpine Aviation
Monarch Airlines Ltd.
Hationale Luchtvaart
School

HLM CityHopper

Orion Adrways Led.
Philips Aviation

Plesgey Displays Ltd.

Roval Metherlands
Air Force

Rijksluchtvaartdienst

Sabena

Singapore Airlines
Sterling Alrways
Stichting Bedri jfsge—
zondheldszorg — Zuld

Limburg

Trans Buropean Alrways

Tramsavia Holland B.V.

Université de Franche
Compre, Besangon

Vereniging van Heder—

landse Verkeersvliegers

United Eingdom
United Kingdom

The Hetherlands

The Metherlands

United Kingdom

The Netherlands

United KEingdom

The Netherlands

The Netherlands

Belgium

Singapore

Denmark

The Metherlands

Belgium

The Hetherlands

France

The Metherlands

Hame

Function

Osterlund, H.
Achenbach, G.
Francke, J.
Rahmann, H.
de Kolf, D.
Hinshaw, D.
Richardson, D.
Minoli, J.
Holke, E.
Helsloot, E.
Mari jnen, H.
Marvin, J.

Blonden, F.

Gardner, H.
Field, A.

Kegsels, P.

de Lange, J.

van de Heuvel, R.

Harien, M.
Ellis, D.

Eristiansen, E.
Petersen, E.

Stekelenburg, M.

Sobry, L.
Claes, D.
Dikkers, H-

Robertson, F.

Vermeulen, H.

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

Hanager Flight Procedures

International fATC
Relacions

Captain
First Officer

Captain

Captain

Chief Pilot

Chief Instructor
Instructor

Chief Synthetlc Training
Captain F27

Deputy Chief Pilot

Fiest Officer

General Sales Manager(ATC)
ATC Services and Systems
Consultant

Lt. Fol.

Assistant Controller
MMr Traffice Controller

Chief Pilot
Captain

Chief Pilor DC-B
Chief of School Tralning

Oecupational Health
Officer

Captain/Supervisor Air Bus
A=300
Captain/Instructor B737

Fiest Officer

English Language Teacher

Adviser International and
Technical Affairs
Captain/ATC Study Group
Board Member

Board Member




A gpectacular "son el lumiére”™ was
presented to ous by the Fokker company
at the end of Lhe forum. “"Fokker om the
Wing"™ was excellent! Congratulations.

o —

.o WE kEPT THE OLD TOWER FOR TRAMMNG PURPOSE ...



