




t o  be found remains a mystery. 

Elsewhere I n  t h i s  issue i s  a summary 
o f  the rep1 ies  sent on a questionnaire 
concerning s t ress  and f a t i g u e  
experienced by control s t a f f .  Some 
o f  the quest ions covered duty rosters,  
i n c l u d i n g  the  frequency o f  n i g h t  
du t i es .  

The system t h a t  most o f  us work dates 
back t o  the dark days, or n ights ,  o f  
1940 when the  operators o f  the  B r i t i s h  
C h ~ i n  Home radar uni ts  chose to work 
an Afternoon followed by a Morning 
and N i g h t  on the  same day ; t h i s  
system gave an almost unparal l e l l  ed 
luxury o f  14 days o f f  i n  4 .  

Times change - those who were most 
vocal  i n  p ress ing  f o r  the p r e s e n t  
system do not work i n  OPS anymore 
- and a revision t o  our  duty 
periods i s  l ong  overdue. 

Pilots' duty hours have long been 
t he  sub jec t  o f  regulation, and 
rightly so. A t  0700 l oca l  i s  i t  
f a i r  t o  sub jec t  them t o  the doubt- 
f u l  c o n c e n t r a t i o n  o f  a controller 
who has essentially been on duty 
for  a l m o s t  2 4  hours ? 

Having w r i t t e n  the  above I learned 
t h a t  moves were a f o o t  t o  change the 
watch roster of the Brussels Sector 
S t a f f  to the  "temporary" r o s t e r  
worked by the  Hannover S t a f f  since 
they came t o  Maas t r ich t  - y ~ u  may 
r e c a l l  t h a t  t h i s  was t h e  roster 
proposed by us some t w o  years ago 
and rejected as t he re  was a 
shor tage of s t a f f .  Where t h e  e x t r a  
s t a f f  t o  man the increased number 
o f  p o s i t i o n s  now e x i s t i n g ,  a n d  t o  
replace those who have resigned 
i n  d i s g u s t  a t  t h e  apparent d i s -  
i n t e r e s t  i n  o u r  f u t u r e  expressed 
by management a t  9 1 1  levels, a r e  

In any case i t  i s  well-nigh 
impossib le  t o  draw up a s u i t a b l e  
"humane" r o s t e r  w i t h i n  the con- 
straints placed upon us by the 
conditions o f  serv ice  ; i t  
would be b e t t e r  if some thought 
and e f f o r t  was f i r s t  expended 
on revising these, as  was proposed 
by ou r  representatives two years 
ago, before a1 tering the duty 
r o s t e r .  

Following my remarks concerning the 
inadequacy a f  the current s e n i o r i t y  
and promot ion systems 1 was pleased 
t o  receive numerous comments from 
people concu r r i ng  w i t h  my views. A l l  
very n i ce  b u t  what does i t  do ? Even 
i f  everyone o f  us felt t he  same about I 
t he  system, as  i n d i v i d u a l s  we are I 

totally incapable o f  e x e r t i n g  s u f f i c i e n t  
pressure t o  b r i n g  about a review and 
possible revision. Only the s t a f f  
r e p r e s e n t i v e  body c o u l d  pul l  t h a t  o f f  
food f o r  thought,  perhaps ? I 
Staying w i t h  domest ic systems, I f a i l  
t o  see why Eurocontrol employs securi ty  
guards  t o  spend considerable periods 
of t h e i r  t i m e  r a i s i n g  and lowering 
a b a r r i e r  to allow the  passage o f  
incoming and outgoing v e h i c l e s .  From 



my vantage point  t h i s  wou Id appear t o  
be an unnecessary waste o f  man power 
and, q u i t e  o f t e n ,  an unnecessary 
harassment o f  s t a f f  members. Woul d 
an e l e c t r o n i c  keying system not  
p rov ide  a more e f f i c i e n t  method o f  
cross ing t he  th resho ld  t o  paradise ? 

I note t h a t  t h e  wonders of modern 
technology have so f a r  f a i l e d  t o  
b r i n g  about an improvement i n  the 
medical reimbursement procedure. 
Computerisation, we were assured, 
would result i n  an expedited f l o w  ( ! )  
o f  monies due, poss ib l y  w i t h i n  a 
week one know1 edgeabl e person 
suggested t o  me. Nola hope 1 Two 
months s t i  11 appears t o  be t he  order  
o f  the day. I seem t o  r e c a l l  be ing 
t o l d  t h a t  a computer  i s  on ly  as  
e f f i c i e n t  as  i t s  operator  (sounds 
good even if i t ' s  n o t  true), t h e r e f o r e  
I can b u t  deduce t h a t  i t  i s  the human 
element t h a t  l a y s  c l a i m  t o  t h e  
dubious d i s t i n c t i o n  o f  being the 
weakest l i n k  i n  t h i s  cha in .  So i t  i s  
t o  those dear  people t h a t  I impart  
t h a t  well-known L a t i n  sentiment - 
ex t rac tus  d ig i tum I! 

Only recen t l y  was the seriousness 
of wake turbulence brought home t o  me, 
aboard a Northwest 727  en route 
Orlando-Boston. We were in t he  i n i t i a l  
s tages  of descent when the a i r p l a n e  
lunged i n t o  a v i o l e n t  r o l l  i ng movement 
t o  the l e f t .  The r o l l  probably 
consumed no more than t h i r t y  degrees 
or so  b u t  was enough t o  make me 
realise t h a t  had i t  been any more 
v i o l e n t  I would have been i n  d i r e  
need o f  a change of underwear 1 

Only on consul  t i  ng the cap ta in  a f t e r  
landing d i d  I d i s c o v e r  t h a t  wake 
turbulence had been the cause o f  my 
c a r d i a c  hiccough. Apparent ly we had 
descended through the wake o f  a 
Northwest D C l O  which had been e i g h t  
m i l e s  and a lso  bound f o r  Boston. 
C e r t a i n l y  i t  caught t he  crew o f f  
guard, which i s  h a r d l y  surprising 
as t hese  demonic t r a i  1s do l i t t l e  
t o  b r o a d c a s t  t h e i r  presence. 

P.J.H. 

President's Message 

The councl l o f  Europe - consisting 
of 21 European S t a t e s  - decided a s  
we1 1 t o  support Eurocontrol  , 
i n c l u d i n g  the  Maast r ich t  UAC (see 
r e s o l u t i o n  elsewhere). What can go 
wrong, might  be your  quest ion ? 
But we s t i l l  have the "States 
w i t h i n  the S t a l e s "  (some nat ional  
a u t h o r i t i e s ) ,  who w i l l  decide on 
our f u t u r e .  

Back t o  b a s i c s .  Our rnai n concern 
i s  the personnel problem. According 
t o  our management we have s u f f i c i e n t  
con t ro l  s t a f f .  Why people have t o  do 
e x t r a  n i g h t  d u t i e s  and cannot take 
t h e i r  reques ted  leave  i s  not under- 
standable, A reserve i n  s t a f f  should 
be created. I t  i s  no s o l u t i o n  t o  
rep1 ace f u l  l y  qua1 i f i ed con t ro l  1 ers 
by t ra i nees ,  as  seems t o  be p o l i c y .  
The same m i s t a k e s  have been made 
e l  sewhere. Tal k i ng  about e a r l y  
ret i rement  means t a l k i n g  as  w e l l  
about recru i tment  . 

The Execut ive Board plans t o  have 
regu la r  meet ings w i t h  our management 
i n  order  t o  exchange ideas and 
op in ions .  This o f  course can only 
work i f  we are primed w i t h  your 
requests and ideas and i f  our 
management has the in ten t io r t  t o  
make use of  the in fo rmat ion  we 
pass on. 

O f  course you have not iced t h a t  
t he  ODS parts  are  coming i n .  The 
i n s t a l l a t i o n  o f  t h i s  P h i l i p s  
equipment w i  11 be t o  the advantage 
o f  ourselves and our  a i r s p a c e  
users.  

J .  VAN ECK 



Guild activities for 
the last 3 months 

With re ference t o  the u n c e r t a i n  
s i t u a t i o n  about poss ib le  s t r i k e s  in the 
Brussels F I R  ( lower  a i rspace)  f o r  
which no procedures were l a i d  down 
we a r e  g l a d  t o  have found some 
i n s t r u c t i o n s  v i a  an i n t e r n a l  note 
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rocedures as Ta id  down are c l e a r .  

There i s  no p o s s i b i l i t y  t o  send 
a i r c r a f t  t o  a i r p o r t s  w i t h i n  t h e  
Brussels area nor to LFQQ o r  LFST 
as coordinat ion par tne rs  are not  
ava i l ab le .  

From 3rd November f o r  a t r i a l  
period o f  three months t he  UR15 
between LNO and MMD i s  n o t  useable 
during same per iods  o f  t he  day. 
A u t h o r i t i e s  are  aware of t h e  f a c t  
t h a t  this may lead t o  delays and 
re rou t i ngs  and a h igher  work1 oad 
on the Luxemburg sec tor .  Companies 
are informed by Hotam. Procedures 
w i l l  be issued shortly. 

From Br6 t i  gny we recei ved i n f o m a  ti on 
t h a t  they s t a r t e d  a s imu la t i on  about 
f a l l - b a c k  procedures i n  a s t r i p l e s s  
environment. A t  t h i s  moment they are 
t r y i n g  t o  f i n d  a base f o r  the proce- 
dures t o  be fo l lowed.  

Short  i n t r o d u c t i o n  : 

Phase 1 I o f  t h e  MADAP Development 
P lan  envisages the ope ra t i ona l  use 
a t  bo th  execut ive  and p lann ing  control 
pos i  ti ons o f  computer generated 
t a b u l a r  f l i g h t  data messages d is -  
p layed on EDD's and aims a t  the 
e l i m i n a t i o n  of p r i n ted  f l i g h t  progress 
s t r i p s .  

The first s t e p  was made i n  Phase I 
when t a b u l a r  f l i g h t  plan messages 
were provided t o  execu t i ve  c o n t r o l l e r s .  
It has however n o t  been poss ib le  a t  
t h i s  t i m e  t o  abandon the  use o f  f l i g h t  
progress s t r i p s  totally, due t o  the  
p o s s i b i l i t y  of system f a i l u r e s .  

The Eurocon trol General D i  r e c t o r a t e  
requested the EEC (B re t i gny )  t o  c a r r y  
o u t  a r e a l - t i m e  s i m u l a t i o n  i n  order 
t o  assess a fall-back system t o  be 
used i n  case o f  a main system f a i l u r e .  

The i n i t i a l  p a r t  o f  the s i m u l a t i o n  
w i  11 be ca r r i ed  out  w i th  EEC s t a f f  
manning a l l  p o s i t i o n s .  

The s imu la t i on  w i l l  take  p lace i n  
two separate phases. The f i r s t  phase 
concerns an "exp lo ra to ry "  s i m u l a t i o n  
us ing  EEC in-house s t a f f  o n l y  and is 
designed t o  master the s i m u l a t i o n  
techniques as w e l l  as t o  provide 
p re l im ina ry  r e s u l t s  . 
The second phase w i l l  take p lace 
l a t e r  and w i l l  ( p o s s i b l y )  invo lve 
the p a r t i c i p a t i o n  o f  Maastr icht 
c o n t r o l  1 ers . 
CiiJectixgs : 

1. To assess the  p o s s i b i l i t i e s  of 
s imu la t i ng  a "degraded" per for -  
mance o f  t he  MADAP system 
foreseen f o r  Phase 11. 

2 .  To assess the minimum data  
requi r e d  a t  control posf tions 



and functions to  be perfomed by a now sent a registered l e t t e r  to  the 
radar and f l i g h t  plan system i n  secretary IFATCA i n  which we demand the 
order t o  conti  nue performance o f  money t o  be transferred t o  our bank. 
control t a s k s d u r i n g f a i l u r e o f  the We keepyou informed. 
main system. 

3. To assess the time per iod  during 
which operations can be safely 
conducted w i t h  the m i n i m u m  data  
provided and the  reduced automated 
functions a v a i l a b l e .  

4 .  To d e f i n e  procedures t o  be a p p l i e d  
w i  t h  "degraded" performance t o  
maintain s a f e  and orderly flight. 

5 .  To gain experience f o r  the EEC 
f o r  future simulations. 

The Br6tigny Branch Board c o n s i s t s  o f  : 

President : J.C. Bouton 

Secretary : R .  S c h a e f f e r  

Treasurer : P.  Slingerland 

Zagreb Fund : --  -------- 

A press release from the VNV 
(Dutch P i  l o t s  Associat ion)  has 
been received about the  decision 
o f  several companies t o  choose 
for  the Airbus A-310 w i t h  a 2 men 
crew (Forward Facing Crew Concept). 
The p i l o t s  do n o t  agree w i th  t h i s  
f o r  safety reasons, though t h e i r  
opinion i s  n o t  asked. Looks l i k e  
a typical management - personnel 
s i t u a t i o n  i n  a v i a t i o n  c i rc les  : 
"they w i l l  never learn" ( INPUT 
Autumn 1978). As we read i n  the 
newspaper a1 ready t h e  p i  l o t s  
consider  p o s s i b l e  ac t ions ,  l i k e  
work interrupt ion.  

The v i s i t  t o  EBBL o f  Wednesdav - 
A s r e q u e s t e d a t t h e l a s t A G M t h e b o a r d  1 5 t h O c t o b e r w a s a s u c c e s s  
i s  s t i l l  t r y i n g  to  g e t  the money back, accord ing  t o  t he  people who went. 
which was t r a n s f e r r e d  by IFATCA i n t o  U n f o r t u n a t e l y  t he  group was not 

L) I 
another fund. A f te r  thorough i n v e s t i -  bigger than some 15 members. 
ga t ions  i t  i s  c l ea r  t h a t  EGATS was A1 so the 1 a s t  beer c a l l  gave a 
n o t  informed about t h e  change and has, poor  result.  Is i t  n o t  necessary 
a f t e r s e v e r a l  letterswithinfomation t o o r g a n i z e a n y t h i n g a n y m o r e ?  



YHAT IS HAPPENING I N  MARSEILLE ACC ? 

Every morning the same f l ow-con t ro l  
message comes : Restri c t i o n s  o v e r f l y i n g  
LFMM. Why ? 
Are the c o n t r o l l e r s  on s t r i k e  ? Is 
thei r radar unserv iceable ? Hei ther.  
The cause i s  a d r a s t i c  shortage of 
c o n t r o l l e r s  . The i r  management 
recogni ze5 the imnediate need o f  
70 e x t r a  c o n t r o l l e r s .  Due t o  t h i s  
shortage a new duty roster had to  
be introduced wi th  12 (yes, twelve ! ) 
teams o f  18 c o n t r o l l e r s  each. 

b 
There are  19 sec tors  a t  Aix-en- 
Provence. Due t o  personnel they can 
only open 12 of them. But a t  c e r t a i n  
hours o f  t he  day they can o n l y  open 
4 sec tors .  A l l  t h i s  because between 
7 and 8.30 i n  the morning o n l y  one 
team i s  on duty .  

Out o f  a team o f  18 t h e  p o s i t i o n s  
are d i v i d e d  as f o l l o w s  : 
4 t r a d i t i o n a l  on leave,  3 " r e t r a i t s "  
( s o r t  o f  i n p u t  opera tor ) ,  1 on the 
VFR sec tor  (Marse i  11 e INFO), 
1 supe rv i so r ,  1 chef de q u a r t .  That 
leaves 8 controllers. A t  2 per 
sector (radar c o n t r o l .  + Ass.)  
only 4 sec tors  can be manned. 

The "Swing" s h i f t  comes only a t  
0830 (and s tay  u n t i l  1930) and t h i s  
p a r t i c u l a r  t ime bracket ,  between 
0700 and 0800, co inc ide  with the busy 
business f l i g h t s  o f  A I R  I N T E R .  

1 

Imnediate consequences : R e s t r i c t i o n s  
t o  o v e r f l y i n g  t r a f f i c  and e x t r a  
work f o r  us. 

Now, before jumping t o  agress i  ve 
conclusions, j u s t  keep what f o l l o w s  
i n  mind. Personnel here i s  d i m i n i s h i n g  
every year and a day might come when 
we have t o  impose r e s t r i c t i o n s  as w e l l !  

I And when t h i s  day a r r i v e s ,  how would 
you 1 i ke our adjacent Centres t o  
react 7 

P H I L I P P E  DOMOGALA 

Note : Duty r o s t e r  of A i  x : 
cycle o f  12 days. 
O f f i c i a l  working hours a r e  
32 h/week i n  w i n t e r  and 
36 h/week in sumner. 

DAY 1 2 3 4 5 6  
AFT S MOR - - - 

7 8 9 10 11 12 
DAY AFT NIGHT - - - 

A report was received on the  a c t i v i t i e s  
o f  the Professional Comni t t e e  . 
Numerous l i a s o n  v i s i t s  have been made 
t o  ATC centres w i t h  the i n t e n t i o n  of : 

- o b t a i n i n g  statements f r o m  n a t i o n a l  
ATC Gu i lds  suppor t ing  the cont inued 
ex i s tence  and the eventual expansion 
o f  Eurocont ro l ,  t h a t  i s  t o  say, 
European A i r  T r a f f i c  Cont ro l  on a 
European basis .  

- t o  become fami 1 iar w i t h  the problems 
f a c i n g  ATC on a l o c a l  and n a t i o n a l  
l e v e l ,  

- t o  use the i n f o r m a t i o n  so obtained 
t o  s t i m u l a t e  a genuine, European 
approach t o  so lv ing  the chaos e x t a n t  
i n  ATC i n  Europe today. 

To t h i s  end the  i n f o r m a t i o n  has been 
d i  ssemi nated amongst members o f  the 
European Par1 i ament , n a t i o n a l  legis- 
1  a ture ,  p i  l o t  organi  sa t i ons  and others. 

O f  the Centres v i s i t e d  i t  was only i n  
Rome t h a t  a modern ATC system was t o  
be found.  Elsewhere poor equipment, 
poor labour cond i t i ons  and medium t o  
poor s o c i a l  cond i t i ons  were the norm. 
Computer systems, where i n use, are 
not compat ib le wi th  those o f  neigh- 
bour ing  s t a t e s  and, again w i t h  the 
exception o f  I t a l y  where ATC i s  being 



civiliansed, there s m s  l i t t l e  hope 
o f  any i m p r o v a n t  w i W n  the forsee- 
able f u t u r e  unless a j o i n t  European 
approach i s  adopted. 

It i s  hoped t o  p rov ide  f u r t h e r  i n f o r -  
mation on t h e  Cornittee's a c t i v i t i e s  
in t he  next  e d i t i o n  of INPUT, the  
r e p o r t  was received too l a t e  f o r  
inc lus ion  t h i s  t ime around. 

Intercom 
Letters to the Editor 

I would l i k e  t o  draw a t t e n t i o n  through 
the medium o f  your excellent j ourna l  
t o  a problem which i s  becoming more 
urgent  w i t h  ever i nc reas ing  a i r  
t r a f f i c  and the  consequent increase  i n  
R/T tommuni c a t i o n s .  Though i n i t i a t i v e s  
have been taken by IFATCA ( t h e  
In te rna t i ona l  f ede ra t i on  o f  A i  r 
T ra f f i c  Control  l e r s  Associat ions)  w i t h  
support f r o m  P i l o t  Associat ions, a s  
f a r  as  I am aware the mat te r  has n o t  
been pursued by i n t e r n a t i o n a l  a v i a t i o n  
a u t h o r i t i e s .  

Jn areas o f  h igh  dens i t y  a i r  t r a f f i c ,  
f u l l y  serv iceable two-way communication 
i s  the v i t a l  l i n k  i n  the p r o v i s i o n  o f  
safety. Recently, a i r  t r a f f i c  con t ro l  - 
l e r s  have drawn a t t e n t i o n  t o  the more 

twenty or more a i r c r a f t  t o  be under 
s imul taneous radar control , wi t h  
separa t i on dependi ng on radar vectors 
and/or ra tes  o f  c l imb or descent. If 
l o s s  o f  comnuni c a t i  on occurs i n  such 
a s i t u a t i o n  (and i t  happens) the 
consequences, apar t  from a r a p i d  
increase i n  the cont ro l  7er1 s pulse 
and sweat rate, are a loss of control  
s e r v i c e  and cockp i t  confusion, as 
f l i g h t  deck crews discover they have 
l o s t  two-way contac t  w i t h  t h e i r  current 
c o n t r o l l e r .  To p u t  i t  p r e c i s e l y  - a 
potent  i a 1 1  y dangerous s i t u a t i  on 
prevai  1  s .  

7 
Would i t  n o t  be very much i n  the i n t e r e s t J  
o f  safety i n  the a i  r and o f  heal  t h i e r  
c o n t r o l l e r s  on the  ground, i f  a s o l u t i o n  
o f  t h i s  problem could be found ? 

Two p o s s i b i l i t i e s  are o f f e r e d  f o r  
cons idera t ion  t o  overcome the  " le f t -on-  
t r a n s m i t t e r "  problem. 

F i r s t l y ,  a r e l a t i v e l y  cheap s o l u t i o n  
could be the p rov i s ion  o f  a v i s u a l  
lamp s igna l ,  on the microphone O r  else- 
where, whenever the  a i  r c r a f t '  s 
t ransmi  t t e r  was ac t iva ted ,  A1 t e r n a t i  vely,  

automatic cu t -ou t  deb i c e  o f  the trans- 
m i  t t e r ,  a f t e r  a given t i m e  parameter,  
f o r  example 60 seconds, w i t h  over ide 
f a c i l i t i e s  f o r  use i n  emergency o r  1 

f o r  extended transmi s s i  ons on company 
frequency. 

Whatever the  sol u t i  on decided upon, 
iome at tempt  must be made t o  ensure 
t h a t  a i r c r a f t  do n o t  c o l l i d e  because 
A.T.C.  was unable t o  prevent i t ,  due 
t o  a blocked frequency s i t u a t i o n .  Who 
f r o m  the A v i a t i o n  Indus t ry  w i l l  take 
up t h i s  i n i t i a t i v e  i n  the p rov i s ion  
o f  prevent ive measures, before another 
avoidable a v i a t i o n  d i sas te r  makes 
unwelcome news ? 

frequent and f r i g h t e n i n g  occurrence o f  
t h i s  v i t a l  l i n k  be ing  completely c u t ,  ';.LA GlLLETT 
by an a i r b o r n e  t ransmi t te r  jamming the  
frequency, the crew o f  t he  o f fend ing  
a i r c r a f t  being unaware o f  the problem 
they are c a u s i n g .  ( A  copy of t h i s  l e t t e r  was sen t  t o  

" F l i g h t  I n te rna t i ona l  " f o r  pub1 i c a t i r  
I t  i s  rto t u n c o r : ~ ~ , ~ ~ ~  :-"use days for  Ed.) 



Tower of Babble 

Reprinted from THE MAC FLYER 

Did  you know t h a t  the  l a s t  time you 
t a l k e d  t o  an ATC control l e r  you used 
a s p e c i a l i z e d  l i n g u i s t i c  code based 
on e l l i p t i c a l  syntax employed i n  a 
cogn i ti ve envi ronmen t ? Probably 
not, because t h a t ' s  how a comuni- 
c a t i o n s  researcher might define our 
ATC communications. I n  p l a i n  E n g l i s h  
i t  simply means the f l y e r  and 
control 1er use a special vocabulary. 
The words a r e  vehicles t h a t  carry 
ideas from one end o f  the communi- 
cation l i n k  t o  the  other and the most  
frequent breakdowns happen when they 
d o n ' t  mean the same t h i n g  t o  a l l  the 
comnunicators.  F o r t u n a t e l y  we agree 
on the meaning o f  enough words t o  
keep a i  r t r a f f i c  movi ng reasonably 
smooth desp i te  nonstandard phraseo- 
logy and technical  d i f f i c u l t i e s ,  but 
there i s  s t i l l  an a l a r m i n g  number 
of problems. 

A c l a s s i c  error o f  verbal p e r c e p t i o n ,  
which i s  supposed t o  have a c t u a l l y  
happened, goes l i k e  t h i s .  On a missed 
approach t h e  p i l o t  o f  a many-motored 
transport gives the comnand "Takeof f  
power." H i s  u n i n i t i a t e d  c o p i l o t  
follows what he believes i s  t he  l e f t -  
s e a t e r ' s  i n s t r u c t i o n  and promptly 
proceeds to t a k e  o f f  power by pu? l i n g  
t he  t h r o t t l e s  t o  i d l e .  You can imagine 
t he  ensuing confusion o f  hands, 
power l e v e r s ,  and words. 

- A s k  the  r i g h t  guestion. ---------- --- ------- 
The complexi ty  o f  ATC communications 
sometimes makes them susceptible t o  
conf  us1 on even under i deal c i  rcum- 
stances. F o l l o w  our  n e x t  example 
carefully and see i f  you d o n ' t  g e t  
perp lexed  j u s t  a s  the  ATC contro l ler  
d i d .  

To set the stage,  we need one 
controller o p e r a t i n g  d e p a r t u r e  con- 
t r o l  and two  C - 5  crews trying t o  
5 a t i  sfy some t r a i n i n g  r e u i  rements . 

I know you belie* you unkrskJ The weather? I t ' s  s t r i c t l y  f i e l d  graae 
VMC, There's a tacan on the  a i r  base 

what you h i  1 foid, but and a v o r t a c a b o u t  15miles northeast. 

$tire I(  you rmlilc that d o t  yru Galaxy number one, Jumbo 11, i s on the 
"go" p a r t  o f  a touch-and-go landing 

h ~ r d  i a  not what I meant. on runway 35 w i th  c learance  f o r  a 
I 

I 





main ta in  3.500. The p i l o t  read the 
clearance back "Two-seven-zero and 
twen ty - f i  ve-hundred f o r  108. " 

The con t ro l  1  e r  responded "One-zero- 
e l g h t ,  a f f i r m .  P i l o t ' s  d i s c r e t i o n  
perform land ing  check." A t  t h i s  p o i n t  
the C-9 was handed o f f  t o  the PAR 
c o n t r o l l e r .  

I 

The f i n a l  c o n t r o l l e r  not iced the  
radar  t a r g e t  approaching t he  gl lde  

! path from w e l l  below and asked 
Airevac 108's a l t i t u d e .  The p i l o t  
t o l d  him tha t  they were level a t  

, 2.500. 

"Airevac 108, c l imb i m e d i a t e l y  and 
main ta in  3.500, t u r n  heading 360", 
was the  c o n t r o l l e r ' s  r e p l y .  The crew 
had descended t o  an a l t i t u d e  about 
500 f e e t  below the publ ished safe 
sec tor  a1 ti tude w i thou t  ques t ion ing  
the  clearance . 
The i r  270-degree heading had them 
pointed toward the mountains j u s t  
west  af the f i e l d .  

The C - 5  crew was f o r t u n a t e  because 
the weather and v i s i  b i  1  i t y  were good; 
t he  C-9 crew, because a c o n t r o l l e r  
was a l e r t .  As you can see, though, 
m i  sunderstandi ng an ATC clearance 

t cou ld  e a s i  l y  have had deadly  results 
i n  ei ther  case.  The L e a r j e t  i n  the 
f o l l  owi ng ep i  sode wasn ' t so fo r tunate .  

Before t a x i  i n g  ou t ,  t he  crew picked 
up t h e i r  IFR c lea rance :  "Cleared t o  
t he  Las Vegas A i rpo r t ,  as f i  led ,  v i a  
Palm Spr ings,  d i r e c t  Twentynine 
Palms, c l imb  and main ta in  seventeen- 
thousand ....." 

Fol 1  owi ng t h i  s clearance, t he  b i  z -  
j e t  would normally have turned t o  
the nor theast  a f t e r  t a k e o f f  and pro- 
ceeded s a f e l y  on t o  Vegas. However, 
j u s t  before departure, t he  cont ro l  1 e r  
made a change "Lear .... mainta in 
n i  ner -  thousand, cleared f o r  takeo f f .  " 

The L e a r j e t  p i l o t s  were used t o  the 
radar  environment where such a1 ti tude 
r e s t r i c t i o n s  a re  o f ten  coupled w i t h  
"mainta in runway heading and contac t  

departure control. " The weather was 
IMC and the c o n t r o l  1  i ng agency 
sounded exac t l y  1  i ke a radar  f a c i  1  i ty, 
bu t  Palm Springs has no radar.  The 
c o n t r o l  ler expected the L e a r j e t  t o  
take  o f f  and t u r n  r i g h t  w h i l e  climb- 
ing t o  9.000 f e e t ,  an a l t i t u d e  we l l  
above the MEA a1 ong t h e i r  proposed 
route . 
A f t e r  t he  Lear departed, the con- 
t r o l l e r  asked them t o  r e p o r t  c ross ing  
the P a l m  Springs 051 r a d i a l  a t  10 
DME. (Techn ica l l y  th is  c o n s t i t u t e d  
a r o u t e  change, b u t  i t  was not 
t ransmi t ted  as  such. ) A few minutes 
l a t e r  the p i  1  o t  repor ted  "crossing 
the r a d i  a1 " and " approachi ng 9.000 
f e e t . "  The Lear  cont inued on i t s  
northwest heading f o r  what must 
have seemed l i k e  an eternity before 
the p i  l o t  f i n a l l y  asked "Where are 
we going a f t e r  t h i s ;  we're main- 
t a i  n i  ng 9.000 f e e t  on heading three-  
one-zero?" 

Without radar t h i s  was the departure 
controller's f i r s t  chance to r e l a t e  
the depart ing j e t ' s  p o s i t i o n  t o  the 
mocntains northwest o f  t he  a i r p o r t .  
He d i d n ' t  ca tch  the s ign i f i cance  o f  
t he  repor ted  heading because he was 
busy trying t o  sequence the mini - 
j e t  w i t h  two a r r i v i n g  a i r 1  i n e r s .  

We ' l l  never know why a h i g h l y  ex- 
perienced p i l o t ,  who was f a m i l i a r  
w i t h  Palm Springs, chose t o  b l i n d l y  
hold h i s  northwest heading and 
main ta in  9.000 f e e t  (4.000 f e e t  below 
the s a f e  sec tor  a l t i t u d e ) .  But 
seconds a f t e r  the L e a r - j e t ' s  data 
block f lashed onto L.A. Center's 
radar,  t he  small j e t  l o s t  a confron- 
t a t i o n  w i t h  the greates t  g ran i te  
g i a n t  i n  the area. 

Franci  s H. McAdams , NTSB member, 
wro te  t h i s  statement i n  support o f  
t he  Board's f i n d i n g s  concerning 
the  L e a r j e t  crash : "This acc ident  
occurred i n  my opin ion,  because o f  
nonstandard and nonprofessional 
clearance and transmissions on t h e  
p a r t  o f  bo th  the c o n t r o l l e r  and the 
p i l o t .  I f  the proper language had 
been used, the acc ident  would most 



11 kely n o t  have occurred. " s t a r t  up. As soon as t h e  ARTCC 
c o m ~ u t e r  a l e r t s  the controller t o  - Okay --- ------- A1 ready 

So far we've stressed direct quest ions 
and p l a t  n 1 anguage regarding radar 
posi  t i o n s  and cl earances t o  i nsure 
t h a t  everybody i s  on the same wave- 
length.  Here's an example o f  how one 
simple, sho r t ,  everyday word can 
botch up a i r  comnunication. Tha t  word 
i s  "OK" and according t o  the d i c t i o -  
nary,  these i n i t i a l s  of t h e  n a t i v e  
v i l l a g e  o f  Mar t i n  Van Buren have 
come t o  mean approval or agreement. 
The meaning i s  too imprecise f o r  ATC 
communi c a t i o n  however. 

Why ? Okay, l e t ' s  look a t  a p o s s i b l e  
misuse of t h e  term. Suppose you ' re  
t o o l i n g  a l o n g  i n  your  Lockheed 
aerospace v e h i c l e  a t  an i n  t e n e d i  a t e  
a1 ti tude and you a s k  the control 1 er 
for a c l  irnb t o  your c r u i s e  a1 t i  tude. 
Y o u ' r e  eager t o  get  on up t o  your 
f l i g h t  l e v e l  because i t ' s  going t o  
be a long t r i p  and you need t o  
conserve f u e l  . 
The con t ro l  l e r  comes back w i t h  
"Okay, standby. " 

Somehow you miss  the "standby" p a r t  
and be l ieve  t h a t  i t ' s  okay w i t h  t he  
c o n t r o l l e r  i f  you cl imb, so you 

your a l t i t u d e  dev ia t ion ,  you ' re  i n  
f o r  'an i n t e r e s t i n g  discussion - a t  
l e a s t .  So who's t o  blame ? Both t h e  
cont ro l l e r  and you. The controller 
shouldn' t  have used t h e  nonstandard 
termi  no1 ogy , b u t  you s hou 1 dn ' t have 
cl imbed w i  t hout a c o r r e c t l y  worded 
a1 t i  tude clearance. Okay j u s t  i s n  ' t 
okay when i t  comes t o  a i  r t r a f f i c  
communication. 

Good comun ica t i on  requ i res  patience, 
prudence, and char i ty .  Have pat ience  
when you d o n ' t  g e t  an instant answer 4. 

I 
t o  your l a s t  c a r e f u l l y  planned t rans-  
m i  s s  i on. Hos t i  1 i t y  never expedi t e d  a 
clearance. Exercise prudence be fo re  
pressing t he  mike bu t ton  - d o n ' t  b u t t  
i n  on the  p a r t y  l i n e .  Char i ty  i s  n o t  
be ing  overly c r i t i c a l  o f  someone 
e l s e ' s  r a d i o  faux pas. Remember when 
you had t roub le  th ink ing ,  f l y i n g ,  
and t a l k i n g  a l l  a t  the same t ime - 
perhaps n o t  so long ago. 

E f f i c i e n t  communication i s  a matter 9 

o f  both s k i l l  and a t t i t u d e .  The 
goal i s  to  g e t  t h e  people on both ends 
o f  t h e  comnunication hookup t o  under- 
stand each o the r .  Being i n  e l e c t r o n i c  
e a r s h o t  o f  another person d o e s n ' t  
always b r i n g  your minds i n t o  contact  
and understanding - you have to work 
a t  i t .  



The Great Practice 
Crash 

I 

' t"" 

This t a l e  i s  t rue .  Only t he  names have 
been a l t e r e d  t o  p r o t e c t  the su rv i vo r s ,  
and a1 so t o  p r o t e c t  rnysel f. 

In t he  year  o f  our  Lord 1966 a t  the 
i n t e r n a t i o n a l  a i r p o r t  of  t h e  Kingdom 
of Radnab, a small , r i c h ,  sunny and 
r e s t f u l  country many leagues t o  the 

East ,  i t  was decided by the lords and 
masters o f  c l  v i  1 a v i a t i o n  t h a t  a great 
prac t i ce  crash should be held. The 
Ides o f  March was considered a s u i t a b l e  
t lme of the year, there  being less 
l i k e l i h o o d  o f  r a i n  falling t o  douse 
the flames and thus r u i n  the sport .  
The exac t  reasons f o r  t h e  great  crash 
p r a c t i c e  remain obscure t o  t h i s  day. 
Some say i t  was held t o  ce lebra te  the 
coming o f  the  God o f  F i r e  so many 
years-before, unto the unsuspect; ng, 
uncaring, and u n t i l  t h a t  time, largely 
nut -ea t ing  vegetar ian masses. Others 
say t h a t  the event  was t o  ce lebra te  
t he  later coming o f  t he  Rain God, 
necessary t o  ex t i ngu i sh  the many f i r e s  
which plagued the  unhappy hordes, 
burn ing t o  the ground many st raw huts. 
The legend has i t  t h a t  the c h i e f  
f i  na l  ly 1 os t h i  s sense of humour on 
the n i  ght t he  conf l  a g r a t i  on consumed 
the royal t o i l e t ,  and the roya l  c o u r t  
I n  s i t t i n g  wtth!n was thus caused t o  
e x i t  h a s t i l y  wi thout ,  as i t  were, 

The cynics speculate t h a t  t he  whole 
exerc ise  was caused t o  t e s t  the 
e f fec t i veness  of  the coun t r y ' s  f i r e  
se rv i ces  should a major a i r c r a f t  d i s -  
a s t e r  occur upon t h e i r  t e r r i t o r y .  This  
theory, w h i l s t  a t  once l u c i d  and indeed 
l o g i c a l ,  must be disregarded by the 
ser ious h i s t o r i a n .  There e x i s t e d  no 
doubt whatsoever about t he  e f f e c t i v e -  
ness o f  those f i n e  men. There was b u t  
one small f l a w  i n  the t r a i n i n g  o f  
theses men, they had ye t  t o  meet a 
f i r e .  I t  must be emphasised t h a t  t h i s  
was through no f a u l t  o f  t h e i r  own. 
They could not  be s a i d  t o  have any 
control over the c a p r i  ciousness o f  
f a t e  and an unworthy a v i a t i o n  connnunity 
n o t  possessed o f  t he  decency t o  crash 
on their  t e r r i t o r y .  Indeed those 
val  i an t f i re-men had many t imes k i  ndl  ed 
a f i r e  on which t o  p r a c t i s e  t h e i r  
s k i 1  1 s,  b u t  t he  r a i n  always ext inguished 
i t  f i r s t .  Yes my lo rds ,  such was the 
sorry f o r tune  o f  those gallant men, 
the weekly hour o f  r a i n  would always 
a r r i v e  i n  t he  n ick  o f  t i m e .  

The planning o f  the Great P r a c t i c e  
groaned inexorab ly  on. Fea rs  o f  
cance l l a t i on  or f o rge t fu lness  were 
dashed, when there  a r r i v e d  a s e t  o f  



asbestos f i re rescue s u i t s  " a i r f i e l d  as t o  the l i k e l i h o o d  o f  t h i s  genius'  
crash crews for  the  use o f " .  These surv i  va l  . H i  l a r i  ty as t h e  flames surged 
magn i f i cen t  o u t f i t s  were a de l  i g h t f u l  fo r th  i n  an e f f o r t  t o  consume the 
s i  1 v e r  c o l  our  and f u l  ly enclosed the 1 uckless soul, and appl ause as he 
wearer, p r o t e c t i n g  him up t o  tempera- escaped. Our Hero counted h i s  losses. 
t y e s  a r r j v e d  a t  by the formula 
n 0+32(xy 90)-ad, where @ remains Fol lowing the met icu lous p lan  our Hero 
constant.  The subsequent course i n  now grasped the telephone and wi th  a 
algebra delayed the event by some f l o u r i s h  d i a l  l e d  the appropr ia te  
months, u n t i l  the fonnula was abandoned number, and waited. He wai ted.  He 
i n  favour o f  t he  new f o m u l a  v + h, wa i ted  y e t  1 onger. A t  last he hung up 
where v=very and h=hot. Other symbols and p laced h i s  be t  w i t h  the  DATCO as 
were i nevi  tably postu l  a ted  t o  rep1 ace t o  the p o s s i b i l i t y  o f  the a r r i v a l  o f  the 
the " v "  , but  a1 1 were dropped as e i t he r  town services. D i a l  1 i n g  again, cool 
obscene o r  unsu i tab le  f o r  t he  family i n  a n t i c i p a t i o n  o f  rewards t o  come, 
audience a n t i c i p a t e d  a t  the great  event. our Hero's hopes were once more - I I 

thwarted as a subdued and somewhat I 

T h e p l a n f o r r n u l a t e d w a s e l e g a n t i n i t s  s u s p i c i o u s v o i c e w a s h e a r d i n r e p l y .  
s i m p l i c i t y .  S i x  hundred gallons o f  The ensuing d ia logue I s  b e s t  rendered 
a v i a t i o n  fuel would be i g n i t e d  by means verbat im :- 
o f  a s igna l  f l a r e  f i r e d  from a sa fe  
d is tance.  On seeing t h i s  a person i n  V O I C E  (subdued and suspic ious)  : 
the con t ro l  tower would immediately He1 l o .  
telephone the town f i r e - s t a t i o n  and HERO ( c o n f i d e n t l y )  : 
pass the message "Pract ice  crash,  on Hello. Prac t i ce  crash, on the 
the a i r f i e l d ,  map reference ....." a i r f i e l d ,  map reference ..... 

i 
The town f i r e  se rv i ce  would then pro-  V O I C E  (subdued and suspic ious)  : 
ceed w i t h  maximum r a p i d i t y  t o  the He1 l o .  
a i r f i e l d .  The Duty A i r  T r a f f i c  Controller,HERO ( less  confidence hut cheer fu l )  : 
on observ ing the  approaching vehic les,  HELLO. P r a c t i c e  crash, on the 
would press the a i r f i e l d  crash alarm a i r f i e l d  .................... 
thus a l e r t i n g  ( the  cynics would say VO1CE:What you want ? 
awakening) t he  a i r f i e l d  crash crew, who HERO :Prac t  ........ I 
w o u l d s t o m f r o m t h e i r l a i r a s n o i s i l y  V0ICE:Hello. W h a t y o u w a n t ?  

I 
as poss ib le  and commence e x t i  ngui s i n g  - 
t h e f i r e . T h e t o w n f i r e s e r ~ i c e s ~ o u l d  A t t h i s p o i n t o u r H e r o , a l m o s t c o u n t i n g  
then a r r i v e  w i t h i n  seconds and a s s i s t .  h i s  winnings, e n l i s t e d  the a i d  o f  the 
The f i r e  would be ou t  w i t h i n  twelve DATCO who, t a k i n g  the telephone 
m i  nutes . endeavoured t o  exp la in  t o  the unlucky 

vo i ce  t he  purpose o f  t h e  c a l l .  I n  the 
A t  l a s t  t he  g rea t  day dawned, b r i l l i a n t  background the  f i r e b l a z e d m e r r i l ~  
i n  sunshine. O f f i c i a l  weather r e p o r t  : i n  the morning sunshine, as t he  a i r -  
QFE 1010, 1 okta a t  10,000 f t .  v i s i b i l i t y  p o r t  crash crew o p t i m i s t i c a l l y  
unl  i m i  ted, no wind. The spectators comenced a game o f  t he  1 ocal game 
gathered, and t he  d i  gni t a r i  es ensconced "Raga". 
themselves i n  the con t ro l  tower. Coffee 
was served, and count-down camnenced. The DATCO a f t e r  a t tempt ing  t o  exp la in  

why i t  was n o t  necessary to g ive  his 
Zero ! The f l a r e  was f i r e d ,  a las  i t  name and address, re tu rned the  

i 
missed. The second f l a r e  was f i r e d ,  telephone handset t o  i t s  c r a d l e  w i t h  
but by some m i r a c l e  of combustion failed some d is regard  f o r  i t s  f r a g i l i t y .  The 
t o  i g n i t e  the  fuel, Enter  our Herowho. DATCO then proceededto  telephone the 
n o t i c i n g  t h a t  the unfor tunate  soul  Head of t he  coun t r y ' s  f i r e  services, 
charged w i t h  causing the  in fe rno was i n  o rder  t o  request, as  soon as  
about t o u s e  h i s  i n i t i a t i v e a n d e m p l o y  convenient, t h e a t t e n d a n c e o f  h i s  
a match, immediately had t he  presence un i  t s  . Hav i  ng ob ta i  ned assurances of 
of mind t o  p lace a be t  w i t h  t he  DATCO immediate cooperat ion, the DATCO then 

I 



proceeded t o  dance, ges ti cu l  a te  and Controller survey1 s ing i n  amanner reminiscent o f  the 
courti ng procedure of a rampant b u l l .  

A t  last  could be heard the t h r i l l i n g  
opinion poll 

ca l l  o f  a dozen s i rens  as the approaching 
f i r e  engines came i n t o  view. Oown t he  
road a t  hect ic pace, t h r o u g h  the 
a i r p o r t  gates . . . . . SYNOPSIS OF QUESTIONNAIRES ON 

FATIGUE, SICKNESS AND STRESS. 
A t  t h i s  p o i n t  ou r  Hero po in ted  o u t  t h a t  
t he  DATCO should have pressed the  The c o n t r o l  s t a f f  of U.A.C.  Maast r ich t  
a i r f i e l d  alarm bu t ton  some minutes responded t a  the U . S .  quest ionna i re  
prev ious ly .  The DATCO inmedia te ly  pressed w i t h  t h e i r  usual apathy - only 26 
s a i d  but ton and calmed down s ~ f f i c l e n t l y  controllers bothered to r e t u r n  one ; 
t o  watch the fun. Out roared the no expense, and very l i t t l e  t i m e  was 
engines of our ga l  1 a n t  crew ( t o  the involved. 
rescue l ads  ! ) ,  s t r a i g h t  i n t o  the path 
of the  town services.  The ensuing chaos RADAR POSITIONS - onset of  headaches, 
was wonderful t o  behold, as each appliance nausea, t a t i  gue and even f e a r  (severe  
struggled v a l i a n t l y  t o m i s 5  the  others. s t ress  1 )  was noted, usuallyafter 
A t  last  the now scat tered  vehicles * I$  hours of moderatejheavy t r a f f i c .  
rall i ed and proceed t o  t he  i nferno. A f t e r  a strenuous afternoon duty, 

I The a i  r f i e l d  crash crew, resplendent 
s leep was o f t e n  n o t  pos s i b l  e fo; up 

i n  t h e i r  s i lver asbestos,  charged at to 3 hours a f t e r  the duty, and then 

the  blaze t o  snuff  i t  o u t  a t  i t s  very i t  was d is tu rbed sleep. 
care. They then thought b e t t e r  o f  it' REMEDIES SUGGESTED - less continuous 
and retreated. I n  the c o n t r o l  tower  work, more breaks and avai 1 ab le  
our  Hero, recover ing w i t h  some d i f f -  s ta f f ,  a smoother t r a f f i c  f l o w .  
i cu l  t y  f r o m  h i s  hys te r i ca l  laughter ,  
glanced a t  t h e  t ea r - s ta ined  face o f  PLANNING POSITIONS - There was a 
the Senior Air T r a f f i c  Contro l  O f f i ce r  l ower  inc idence r a t e  here, but  on 
who - g r i e f  s t r i c k e n  - had not the our bus ies t  sec tor ,  Brussels-West, 
heart to  watch. symptoms similar t o  t he  radar  

b :on t ro l l  ers  ' were experienced. 
Repeated attempts by brave super io rs  
achieved no success i n  convinc ing the  PHYSICAL PROBLEMS - One con t ro l  1 e r  
f i remen o f  t he  e f f i c i e n c y  o f  those had t r o u b l e  s i t t i n g  (heamorrhoids?) 
s i l v e r  s u i t s .  Only one s t o u t  fellow, and requested b e t t e r  cha i rs ,  n o t  - 
t h e i r  leader, ventured f o r t h  b u t  was p l a s t i c  covered. 
repulsed when i t  was found t h a t  he 

I 
had f o r g o t t e n  h i s  f i r e  ext ingu i  sher NIGHT DUTIES - A 1  1 working pos i t i ons  
i n  t h e  excitement.  have a high i n c x n c e  o f  f a t i g u e  

and nausea, p l u s  some uneasiness 
The f i r e  raged f o r  three hours, sp lu t te red  ' s t r e s s ) ,  p a r t i c u l a r l y  towards t he  
f o r  th ree  more, and f i n a l l y  smoked l?nd o f  t he  duty,  which has alwa s 

I i t s e l f  out i n  t w o  drys. Surely a b r i l l i a n t  been preceeded by a morning* 
1 achievement. on the same day, w i t h  an e a r l y  

These days a1 1 a t  Radnab i s  decidedly (07.30 L )  s t a r t .  Several people 
d i f f e r e n t .  E f f i c i ency  r e i g n s  supreme mentioned t ha t  they  s l e p t  badly 
a t  t h e  modern i n t e r n a t i o n a l  a i r p o r t .  before the ' M '  duty, so t h a t  by 
B u t  those pioneer ing days o f  l ong  ago the  end o f  t he  ' N '  duty, they 
w i l l  e v e r  be remembered. As I found were really shor t  o f  sleep i n  
dur ing  my v i s i t  l a s t  year, the legend the  p a s t  36 hours. 
o f  the  Great P r a c t i c e  Crash w i  1 l never 
be ext inguished. SUGGESTED REMEDIES - Senior 



eontroll err (* 40 years pl us) 
should no t  do night  duties, 
and nobod should do "M/N" on 
the 4 same ay : t h i s  was f e l t  
t o  be dangerous, especi a1 ly 
towards the end o f  the  n i g h t  
duty, when f a t i g u e  i s  g r e a t e s t ,  
and t r a f f i c  load increasing.  

The p o i n t  was made t h a t  the s i n g l e  
night d u t y  d i d  n o t  a1 l ow  the bio- 
rhythm to settle, and a continuous 
sequence o f  10-14 consecut ive n igh ts  
was suggested. 

R.G. EUAI4S 

In-Flight Refuelling 

When we rece i ve  an est imate on a 
tanker f l i g h t  on i t s  way in to  one or 
other o f  the refuelling areas I wonder 
how many o f  us ever  wonder how t h i s  
pract i ce began. 

On 1 J u l y  1935, a t i n y  Cur t i ss  Robin 
monoplane landed a t  Meridian, M iss . ,  
i n  t h e  U . 5 . A -  a f t e r  being a i rborne 
fo r  four weeks. Flown by two brothers,  
A1 and Fred Key, the a i r c r a f t  had 
taken o f f  f rom Meridian on 4 June 
and had remai ned i n  c l o s e  p rox im i t y  
t o  t h e  a i r p o r t  f o r  most o f  t h e  653 
hours and 34 minutes o f  t h e  flight, 
During t h a t  t ime, 400 contacts  were 
made between the Robin and a supply 
a j r c r a f t  i n  order t o  t r a n s f e r  f u e l ,  
o i l  and food. 

T h i s  f l i g h t  was a d r a m a t i c ,  i f  somewhat 
impract ica l ,  demonstration of the  
possibilities for r e f u e l l i n g  an 
a i r c r a f t  i n  t h e  a i r .  No-me was l ike ly  
t o  want t o  s t a y  a l o f t  f o r  a aonth a t  a 
time for any purpose o the r  than a 
s t u n t  : b u t  the  expanding commercial 
app l i ca ti on of t h e  aeropl ane d u r i  ng 
t h e  1930 's  created an interest  i n  any 

means of increasing t h e  non-stop range 
over which a useful payload could be 
carried. Refuelling i n  f l i g h t  was one 

1 I 

of those means. 

Range, o f  course, was a funct ion of the 
fuel capaci ty  o f  the  aircraft and the 
rate a t  which f u e l  was consumed by the 
engine(s ) . Fuel capaci ty  , i n  turn, was 
limited by the maximum weight at which 
the  a i r c r a f t  could t a k e  o f f .  Greater I 
t a k e  off weight  required e i t h e r  more 
engine power ( w i t h  comparably higher 
consumption), greater aerodynamic 
efficiency ( l i m i t e d  by the  " s t a t e  o f  
t he  art" a t  any given po in t  in t i m e )  
or longer take  o f f  distances (limited 

I 
by the leng ths  o f  runway a v a i l a b l e ) .  
Today, improvements in t he  propulsive 
e f f i c i e n c y  o f  modern j e t  engines, 
aerodynamic re f inements  and extended 
runways a t  most of the world's major 
airports have combined t o  a l l o w  t h e  
development o f  a i  r c r a f t  whi cn have 
enough non-s top range f o r  v i r t u a l l y  
a1 1 t h e  needs o f  modern a i r l i n e s .  But 
i n  the pe r iod  up t o  the  outbreak of 
war i n  1939 and i n  the few years  a f t e r  
i t s  end, comnercial requirements had 
stepped ahead o f  engineer ing 
achi eve~ i len t  and a1 t e r n a t i  vc means o f  
increasing range were tried. Then, as 
now, i t  was t h e  non-stop trans-Atlantic 
air  routes which represented the prime 
o b j e c t i v e  f o r  new developments, 
F1 i g h t  r e f u e l  1 i n g  , a1 though the  most 

* 
promising o f  t h e  v a r i o u s  techniques 
tried in this per iod,  was t he  most  
d i f f i c u l t  t o  p e r f e c t .  I t  r e q u i r e d  the 
use o f  a " tanker"  a i r c r a f t  w i t h  which 
the  "receiver" a i r c r a f t  had to 
rendezvous ; a connecting hose then 
bad t o  be passed between the two 
a i r c r a f t  w h i l e  they f l e w  i n  close 
formation f o r  as l ong  a period as  was 
necessary f o r  t he  f u e l  t o  be trans- 
ferred. The possi b i  I i t i e s  were f i r s t  
demonstrated i n  1923 i n  t h e  USA, bu t  
i t  was no t  u n t i l  1936 t ha t  se r i ous  
a t t e n t i o n  was given t o  adopting the 
technique f o r  commercial use. 

I n  1936 a company named Flight 
Refuelling Ltd.  was founded i n  B r i t a i n  
t o  cont inue development o f  the system 
which had been patented by F l  t. Lt. 
R.L.R. Atcherly a f t e r  watching 



1 

demonstrations i n  America. With support 
f rom the A i r  M i n i s t r y ,  Flight Refuelling 
L td .  mod i f ied  a s e r i e s  o f  large air- 
c r a f t ,  i n c l u d i n g  two Vickers Virginias, 

i the  Armstrong Whi twor th  A .  W .  23, t he  
Handley Page H. P.51, the Vickers 
0.19/27 and a Boul ton Paul Overstrand, 
t o  demons t r a t e  the r e c e i v e r / t a n k e r  
technique . 

The demons t ra t i ons  w i t h  these a i r c r a f t  
showed t h a t  f l i g h t  r e f u e l l i n g  had 
reached the p o i n t  where i t  cou ld  be : considered s e r i o u s l y  f o r  commercial 
use.  A t  t h i s  t ime,  i n  1938, Imperial 

/ C, Airways was committed t o  the  use of 
+ f l y i  ng-boats f o r  a scheduled s e r v i c e  

c a r r y i n g  m a i l  between Southampton and 
New Y o r k .  A f t e r  a s e r i e s  o f  
demonst ra t ions i n  w h i c h  t h e  A . W . 2 3  
tarlker refuelled the Short  C c l a s s  
f l y  i ng- boa t "Cambri  a", F l i g h t  
Refuelling L t d .  received a con t rac t  
t o  prov ide a refuell ing serv ice f o r  
t h e  scheduled operat ion - the  w o r l d ' s  
f i r s t  use o f  t h e  technique as  rou t i ne .  

! 

Ine " e j e c t o r "  method which had now been 
iievel oped by F l  i gh  t Refue l  1  i ng requ i  red  
the r e c e i v i n g  a i r c r a f t  t o  t r a i l  a 
weighted l ine .  The tanker ,  f l y i n g  
s l i y h t l y  t o  one s i d e  o f ,  and behind the  
r e c e i v e r ,  f i  red  a second 1 i n e  across 
thu r e c e i v e r ' s  l i ne ,  which then became 

gripped i n  the pawls o f  a grapnel .  The 
tanker  then winched i n  the  l i n k e d  l ines 
and attached a hose t o  the r e c e i v e r ' s  
l i n e ,  which was then,  i n  i t s  t u r n ,  
p u l l  ed back i n t o  the r e c e i  v i  ng a i  r c r a f t  
and the hose then connected t o  a 
r e f u e l l i n g  v a l v e .  Fuel was then trans- 
ferred a t  an average r a t e  o f  about 
100 ga l lons  (455 litres) per  minute. 

For normal opera t ions  the  C c l a s s  
boat  was c l e a r e d  t o  take o f f  a t  
48.000 l b .  (21.770 kg) gross weight ,  
Speci a1 c l  sarance was obtained f o r  
opera t ion  a t  a f l y i n g  weight o f  
53.000 lb. (24.040 k g ) ,  so t h a t  about 
5.000 l b .  (2.270 kg) more fuel could 
be taken on s h o r t l y  a f t e r  t a k e - o f f  
f o r  t h e  A t l a n t i c  cross ing.  Two o f  
the S h o r t  C c l ass  boats "Cabot" 
(G-AFCU) and "Caribou" (G-AFCV) 
were modified f o r  t he  s e r v i c e ,  
and the  l a t t e r  took o f f  f rom 
Southampton on t h e  f i r s t  scheduled 
mai 7 f l i g h t  on 5 August  1939. A 
ground refuel  1 ing  s t o p  was made 
a t  Foynes, now b e t t e r  known for  
the a i r f i e l d  Shannon, and s h o r t l y  
a f t e r  t ake -o f f  f rom t h e r e  the 
Caribou was r e f u e l l e d  i n  the a i r  
by one of four Handley Page Harrow 
tankers t h a t  had been s p e c i a l l y  
conver ted  f o r  t he  purpose. A 
similar  r e f u e l l i n g  was made o f  the 



Newfoundland coast after the take- 
o f f  from Botswood on the return 
f l i g h t s .  

The Imperi a1 Airways trans-At1 a n t i c  
rnai 1 service  was doomed to be 
discont inued w i t h i n  a month because 
of the outbreak of  war - but  
s ix teen  crossings were made and on 
all b u t  one (when favourable winds 
made e x t r a  fuel unnnecessary ) 
successful  refuellings were com- 
p le ted .  

An i n t e r e s t i n g  a l ternat ive  to flight 
refuel 1 i ng had a1 so been s tud ied  by 
Imperial Airways for the Nor th  
A t 1  a n t i c  opera t ion  a t  t h e  suggestion 
o f  M a j o r  Robert Mayo - Imperial 
Airways'  technical adv iser .  The idea 
was f o r  a "mother" a i r c r a f t  t o  take 
o f f  w i t h  a smaller, heavily-loaded 
aeroplane on i t s  back and t o  launch 
t h i s  when c r u i s i n g  a l t i t u d e  and 

speed had been reached. Such 'pick- 

but  had never been considered 
I a-back' a i r c r a f t  were not  new in concept , 

previously f o r  c o m e r c i  a1 operati on. 
Short Bros, backed by the  A i r  
Ministry, proceeded to design a 
su i tab le  pair  o f  a i r c r a f t  i n  1935. 
The object being t o  produce an air-  
1 aunched seaplane whi ch would have 
sufficient range to  cross the North 
A t l a n t i c  a f t e r  launch. Flight testing 
o f  the Short-Mayo Composite began 
ear ly  i n  1938 and the first Atlantic 
crossing was made by "Mercury" on 
21 July, non-stop to Montreal a f t e r  I 
being launched o f f  Shannon. r )  

For  various reasons I m p e r i a l  Airways 
never operated the  Composite on a 
r e g u l a r  s e r v i c e  , b u t  t he  potenti a1 
of the  p r o j e c t  was demonstrated i n  
1938 when "Mercury" was launched by 
" M a i a "  near Dundee, Scot land,  and 
completed a record-breaking flight 



for seaplanes o f  5.998 m i  1 es 
(9.652 kmj t o  the Orange R i v e r  i n  
South Afr ica,  which stands t o  t h i s  
day. 

Whi 1 s t  Imperi a1 A i  rways was 1 oo k i  ng 
towards a North A t l a n t i c  service 
France and Germany were devot ing  
t h e i r  a t t en t ion  t o  the s h o r t e r  
South At1 antic r ou te ,  With a i r  
rou tes  e s t a b l i s h e d  from P a r i s  t o  
Dakar, i n  West A f r i c a ,  and also 
down the east coast  o f  South America 
from Nata l  t o  Buenos A i  res , the 
French company Aeropos t a l  e re1 i ed 

& upon a ship f o r  the sea cross ing  
between Dakar and Natal f o r  a mai l  
serv ice  opened as early as 1928. 
After Air France took over the 
opera t ion  a i r c r a f t  were developed 
to  open a through mai l  s e r v i c e  
i n  1936. 

The German 1 i ne, Deutsche L u f t  Hansa . 
s i m i l a r l y  used sh ips  t o  carry m a i l  
between the Canary I s  1 ands and 
Fernando de Noronha f r o m  1930 u n t i  I 
1932, when the f i r s t  o f  the unique 
seaplane depot sh ips came i n t o  s e r v i c e  
t o  prov ide  r e f u e l  1  i ng  serv ices f o r  a 
D o r n i e r  Wal f l y i ng -boa t  used f o r  the 
t r a n s - A t l a n t i c  s e c t o r  o f  the journey.  
The technique requi  red the  f l y i ng -boa t  
t o  l a n d  a longs ide  t he  sh ip  ; i t was 
then h o i s t e d  on board, serv iced,  
refuelled and launched by ca tapu l t .  
Acce le ra t ions  o f  abou t  44 g made the 
technique unsu i tab le  f o r  passenger- 
c a r r y i  ng, b u t  t h e  se rv i ce  was operated 
success fu l l y  r i g h t  up t o  t he  outbreak 
o f  w a r  i n  1939 a t  a frequency o f  about  
two round t r i p s  a week. 

The German opera t ions  i n  the  South 
At1 a n t i  c were actua l  ly preceded by 
some experimental mai 1 - ca r r y ing  
f l i g h t s  i n  t he  Nor th A t l a n t i c  which 
a1 so used catapul  t 1 aunches. The 
f i r s t  such opera t ions  were by a Heinkel 
He 12 seaplane launched from the l i n e r  
"Bremen" when s t i l  l some 300 m i l e s  
(480 km)  o u t  f rom New York on i t s  
maiden voyage. On t he  r e t u r n  journey 
a i r c r a f t  were s i  m i  l a r l  y used t o  save 
a b o u t  36 hours on t he  t ime taken f o r  
the m a i l  t o  reach Germany v i a  
Cne rbourg . The technique became 

standard on t h e   r re men" and l a t e r  
on the "Europa" using a Heinkel 
He 58 and/or Junkers J u  48. 

I n  Setpember 1936, DLH began t r i a l s  
across the North A t l a n t i c  based on 
the depot ship technique. Two Dornier 
Do 18 f l y ing-boats  flew a number o f  
B e r l i n  - New York trips w i t h  r e f u e l l i n g  
stops a longs ide  "Schwabenland" i n  
m i d - A t l a n t i c .  A year l a t e r  two Blohm 
und Voss Ha 139s made a s e r i e s  o f  
twelve  f l i g h t s  f rom the "Schwabenland" 
steaming o f f  t he  Azores. No scheduled 
f l  i ghts were possib le,  however, as 
Germany was unable t o  nego t i a te  
t r a f f i c  r i g h t s  w i t h  the USA. 

Fo l lowing  the end o f  the war i n  1945, 
the possi b i  1 i t i e s  o f  f l i g h t  r e f u e l  1 i n g  
were again i nves ti gated using 
Lancas ter and Lancastri  an tankers ,  and 
Lancaster and L i b e r a t o r  receivers. 
T r i a l s  were made over  t h e  Eng l ish  
Channel (1946), the South A t l a n t i c  
(1947) and the  Nor th A t l an t i c  (1948' 
w i t h  few o p e r a t i o n a l  d i f f i c u l t i e s  ; 
b u t  by t h i s  time a i r c r a f t  w i t h  
adequate range for t r a n s - A t l a n t i c  
opera t ion  were becoming a v a i  l abl e 
and subsequent i n t e r e s t  i n  f l i g h t  
re fue l  ! i ng concentrated on i t s  
m i l i t a r y  aspects, more o f  which a t  
a l a t e r  date.  

Adapted f r o m  " S t r e t c h i n g  the Range" 
by Gordon Swanborough. 

Closinq date fo r  next 

IMPUT 
December 



The HOOP has decided to r e s t  his pen 
f o r  t h i s  i s s u e  thereby a1 l o w i n g  
o t h e r s  t he  oppor tun i  t y  t o  e x e r c i  se 
t h e i r  Ilterary t a l en t s  : He has 
threatened t o  return f o r  the n e x t  
issue though, Can ' t  be lucky a l l  
the time can you ? 

Expedite Clearance 

Late News 
I have rece ived word from 

! 
Kr-Uieben t h a t  l o r  a number o i 
r e a s o n s  it w a y  no t  k o s s i b l e  for 1 

I 

bin, t u  coml~lsnt  on t be  artfole  
o n  , r u r~ ro t io r l  in t h e  l a s t  I N P U T .  , 

He h d s  huwever dj;reed t o  an 

i r i t c r v ~ e w  on  t h i u  s u b j e c t  in 
I 

t l l n , e  f o r  the n e x t  e d i t i o n ,  

FUh I h  THE COCKPIT ? 

Some t i m e  ago F i e l d  18 of t he  f l i g h t  p l a n  o f  an a i r c r a f t  operated 
by t h e  American FAA conta ined  the fol lowing gem:- 

LOCAL SEX FLT CHECK 
GIhich led t o  the  following query:- 
PLS C O N I R M  F IELD 18 A C T I V I T Y  
And the response from F r a n k f u r t : -  
WILL CHECK S E X  AFTER DEPARTURE FROM EDAF FOR 30 MINUTES 
They te l l  me SEX i s  a PAR b u t  I'm n o t  wholly conv inced .  




