


Trident Three

latest version in a family of jet alrliners for
high density shorter routes throughout
the world, while the Trident Two operates
the longer range regional services.
¢ 1*% - Engineared by Hawker Siddelsy, Pawered uy Ralls-Raye

e

re2Hawker Siddeley-the largest aerospace group in
Richmond Road Kingstonypon Thames, Surrey Engiand Tel OF546 741 Cables Hawsidaln Kingston upon Thames Telex: 2372
Hawker Siddeley Group supplies mechanical Elattnca.‘rand aerospace equipment with world-wide sales and servic




F & 5 v oa a = @ B @ @ @w »A® &

-

(LSHT

INTERMATIOMN AL

Routes for the

The commonest law is that you
, don’t take apother man’s property
* or territory. The Government deci-
sion to force BOAC. and probably
alse BEA, to give up profitable
routes Lo private airlines withow
compensition appears on the face
of it 1o break this law.

If the corporations were purely
commercial organisations, built up
with their own risk capital, then
taking away their routes would be
preposterous. Much heat has been
generated in the last 30 years over
the doctrinal question of whether a
State-owned airline should operate
as o purely commercial concern.
George Woods Humphery of Im-
patial Airways was sacked in 1938
for taking a *‘too narrow commer-
cial wiew of his responsibilities.”
¥ct 25 years later Sir Matthew
Slattery and Sir Basjl Smallpeice of
BOAC were sacked for putting the
national intersst—specifically  the
aircrafi  industry—first.  BOAC's
next chairman took the precaution
of extracting the following promise
from the then Conssrvative Govern-
ment. Dated January 1. 1964, it
read: “If the national interest
should appear . . . to require some
departure from the strict commer-
cigl intercsts of the corporation,
this should be done only . . . at the
express request of the Minister.
How losses. if any, resoliing from
such a political decision should be
prescnted in the accounts will de-
pend on circumsiances in  each
case.”

Now the Government appears o
be backsliding, saying in so many
words “BOAC and BEA will do
what we (ell them to do." The point
of principle so bitterly won seems
suddenly invalidated. Once again—
we hope for the last time—the two
corporations are treated as instru-
ments of state who ‘must do as they
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second force

are bid and bear the financial
CONSeqUENCEs,

The Government may make the
debating point that there is nothing
immoral in giving away their own
property, and that they are playing
Robin Hood, not Dick Turpin. But
does the decision make practical
senke?

We know that the BEdwards Com-
mitles came very reluctantly {o the
conclusion that “some limitzd con-
cession” of corporation routes
would be necessary to make the
proposed second-farce airline
viahle, This was the considered
judgment of an independent body
set up 1o study the cemtral civil-
aviation problem—the role of
Britain's private airlines. We have
always felt this was not practical
politics, It would, among other
things., provoke the unions, We
have believed that the proper course
i o put responsibility for route-
licensing where it belongs—not
behind the closed doors of a
Government department, but in
the professional route-licensing
authority, out in the open. The Air
Transport Licensing Board,
strempthened in certain small buat
key ways, is the proper authority.

Bur we recognise the urgency of
the problem. The Government felt
that the necessary legislation would
take too long. [t was now or never:
BUA would simply go into liomida-
tion, and hopes of a Second Force
would be dashed perhaps for ever
unless  corporation  routes  were
transferred, In other words, Govern-
ing. Man has deferred action
for so long that “diseases desperate
grown by desperate appliance are
healed or not at all.™ It will be ever
thus until an independent profes-
sional civil aviation authority is set
up.

The priority now, the route-
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transfer decision having been made,
i5 to give effect 1o it quickly, with
good prace on the part of the cor-
porations and unions and without
greed on the part of independents.
BOAC and BEA quite rightly, as
the Government says, “musl remain
our principal flag carrers, bearing
a5 in the past the main weight of
this country's civil aviation effort.”
But in fairness the indulgence of the
Government and the {axpaver has
been considerable. The main poim
is that, at last, after years of
promises and wasted opportunities,
Britain has made the historic
national decision positively to pro-
mote the independent sector of her
air transport industry. There is now
to be a major allernative standard
of airline quality, employment, tech-
nical and commercial innovation,
and service to the public. This can
only strengihen the national air-
transport effort ag a whole.
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Lockheed’'s new fighter offer

Naying That "we have crealed an
advanced fichler design which ciplialises
on years of cffort in nerodynamic te-
search the CL-1200 & 4 renl slep for-
ward in “dogfight performance™—a 1ruly
moaderyy serodynamic  design for  a
mancuvring  fighter,” Mr Clarence L
“Kelly” Johnson senior  vice-presiden:
of Lockhesd Afrecaft, Jast week gave
details of the corporation's mew  &ir-
superiorily fighier which hos been named
the Lockheed Lancer. This aircraft is
being offcied (o Wesl Germiny, the
Metherlands and other countries cur-
rently operilimg the F-1040G  Siarfighier

Mr Johnson said thist the new fighier
hagd been designed primarily for sir-to-
air comhbar hut also postesied the cipn-
bility of close wir support and inlerdic-
tion mussions, Although in outwerd per-
formance and appearance the CL-1200
was' o wholly mew ameraft, he said that
it hud been designed from the ootser
o make maximom oie of componenis
and systems of the F-104G. Sawings in

Corporstions Stand Firm

The Government’s pluns to sel up =
second=-force airline meant that BOAC
would be helping to pay for the seiting
up of a competitor, Mr Keith Granwville,
mannging director of the corporation.
suid this week. Referting to the projected
trensfer of some of BOACT roufss to
the new airline, Mr Granville said: “To
sce the results of years of hard work
pnd dedication swept awsy and gived o
pithes on o plate so thit they may enjoy
the benefit s bitteriy disappointing,”

Wriling in  this week’s cdifion of

BEA News, Mr Henry Marking. BEA

manuiectuning the Lancer and in opern-
tionnl support for coumiries which had
afready . bought snd were flying the
F-108G wis mensired in “hundreds of
millions of dollars"

The Lancer. a photograph of 3 model
of which | reproduced on this page, in
of high=wing, Tow-tnil design, It will be
pawered by the General Electric 179-19
engine mow used in the lalian F-1045
Starfighter: With s lafper wing and
full-span leading- and trailing-cdge flaps,
the Laneer will have mke-off and lund-
ing speeds, Mr Johnson said, much
|ower than those of (he F-1040G. The
airerafl will be almost 570 long, with
a wing: span of 2971 and n height of
15f1; wccording o eguipment carried.
design take-off welght would moge (rom
ynder 230001k to more than 3400006,
Mr Johnson said it had been offered
as o low-cost, simply eguipped. highly
efficient (with M6&1 rapid-firing cannon,
rockets and missles) all-weather “visyal™

fighter.

chief executive. confirms thar the eor-
poration has no inléntion of handing over
any routes uniess and until the Govern-
ment forces it 0 do 0. "I BEA were
required to give up moutes.” he wriies,
*] fear there might well be ‘some
redundancy.”™

Secand force under way! Air Trangpor,
frape 237,

Migeria Report Soon?

With the publication of the report of
the imgulry into the crash of & MNigerin
Adrways VOID near Lagos last November

expecied shortly. Hritish Sundny papers:

ELIGHT Indmreationed, 13 Adiguse 703D

sploshied on their front pages st week:
end the story that firearms had beén
found in the wreckage.

The finding of the three revolvers
ireported in Flight for Tuly %) has now
hean confirmad bot it is not thought that
the repord, when published, will blame
the aceident on any  disturbance or
attempted hijacking on board, It & more
Jikely to state that no positive cause of
ihe ucoident can be established, Investi-
gators have been hampersd by the fact
that the flight recorder system wis nol
functioning, All 87 people on bonrd were
killed in the crash.

Conservafives’ MRCA Briefing

A brefing on the MRCA multi-ndle
gombat aircrsfi wis given récently by
Panavia in Mumich 1o newly elected
members af the Conservative Parfinmen-
tury Avintion Committee, They also
vigted Messerschmitt-Bolkow-Blohm  at
Citbobrun.,

The committes’s chairman is Mr Cran-
ley Onslow; the viee-chairman iz Mr
Micheel McMNair Wikon and the secre-
tary Mr Robert Maxwell-Hyslop.

Cease-fice Space Walch

Both Americen and Russian recon-
neigéance satsllites wre being tmed at
present 1o aid supervision of the Middle
Enst cesse-fire. These satelfites are
launched ar frequent inlervals and have
aomission life of 12 dayy, altbough until
fuirly rocently the Russians kept their
safellites in- orbit for only etght days.
The orbits average From 125 miles
apogee © 170 miles perigee. The cameras
nboard the US spacecraft are undentood
to be cipable of discerning 12in objects
from hewhts of up to 300, miles ind
there i no renson (o doubt that fhe
Russian satellites are at least egually
efficient.

After twelve days the spacecrafl #re
brought back from orbil nnd film cap-

Starfighter Successar! A scale model
ii':ﬂ}l. of Llockhoed's CL-1200 Loncer, the

ch  Z-pluy fighter design hms!n offered
to European users of tho F-104 ﬂ'ifhtﬂ'.
It le choracenrised by o Migh wing sot well hack
an the fuseloge, large fin and low-set tailplone,
The peneral design cpprars o embody many
F-104 feotures including the fusslege and
wings

Maritime Lineup Seven of the 33 Mim-
rods ordored for Strike Command (right) ot
RAF 5t . Another four are based of
Kinloss. In foreground, sne of the lout
Shackletan 25 still fn service with No |8 {Mari-
tim#) Group, See story on page 156
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sules are ejected and parschuted back
o Exrih. The photographs pre scrotinised
to defect, in thie case, any froop and
wmnk movements, chinges i gun  posi-
tions or incresse in migsle sites, This
systemn has been psed to Jooite Russiap
ICBM sites and the Chinese muclenr test
area al Lop MNor in north-cast China,

Lockheed Prospects

Lockheeds: Janumry o July profit
figures of $83 wmiilion, released  re-
cently, were less: thar hell thoze for the

, same peripd in 1960, However, this was

considerably  better than  was  widely
anficipited, and the vompeny st
appears 10 be confident of survival,

Lockheed's primary problem hos besg
that of obtaining wovernment aid io
cover overspending on the C-5A Galuxy,
and subsistence until TrStar deliveries
begin in late 1971 (Fiighe, July 30, pape
148), One hundred and fifteen Gulaxies
have been ordered, and if another 3200
million iz not forthcoming production
will have to stop with 31 wrcraft com-
pleted and a further 50 partially con-
structed. This would result in a 510060
million loss to the LIS Government.

Lockheed claims that these problems
have no bearing on TriStar production,
continuation of which is funded for the
immediate future. Twenty-four banks are
prepared o0 complete the {undings ==
soon as the US Government clerifics the
C-5A's future
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The Board of Trade expects Caledonion
fee sy owhat pare of dhe BOAC anid
BEA route nefworks it requirex  and
thew. after sty of the possible dam-
age 10 BOAC and BEA, it will azk the
curpr.lruu'fmf fora _I'rrh'.ll:r.nl aaseidrme el :iu"
the ‘commercizl cffecer. Tripariite dis-
cugssiong are liely before a directive i
formally duswed and lieences sorfed our
by the Afr Transpor) Licenging Board,

The Govermment will ned compensiafe
BOAC gnd BEA fingnolally for the
roufer to he framsferred to the second
force. Ir lv Hicely, however, thai there
will be o wall  adjusonent i the
return-on-capital rafes agreed wirk the
Treavury or v the dividend on eguity
capital. VIO or Trident fypa ecoxh
compensarion i completely our of the
gueriiont, The BoT doer noe accepl
thai rewie licances have anp fnaiicdol
waal

Inmitinl coolness fn  fhe  Mirisiry  of
Technology fo the Amerivan invitation
e parricipeite  in the Maxao  pos-
Apefla spoce  shultle programme. har
complafely changed. Both  techwmically
and finareclally the US offer appecrs
i be a pemorous one, with accepiance
of Brivigh enginesry in key positiony jn
'8 companfes “acrosr  the  boand
rather rthan  plaving  junlor  roles e
pariicuiar sectory of e progromme.
The coirt has nor been defined, but the

Uhall-park™ | figuere  beieg delhed  abown
ix ! per cenr of the £230H millian
tosal programme cost. The deal appears
to oiffer o key part in LS spape ddch-
mology for L3 milllon a year over eight
V.

A murger betwesn BAC and Mexver-
schmite-Bllkow-Blohm  becomes. pos-
itle, though It would be sonte way off
fri g, .I‘.'J”nwin[ e .I'nwdﬁrfng of
MRCA. This would cfose the oty res
maining 'confidence pap” in the pro-
grairme, et porsibility thol one side
or the ofher would pull owt unllarer-
ally. expecially at an advanced technicel
or fingneial sage, The Brisish O overn-
meni ix opposed to a Concorde-type
Inter-povernmental  freaty  witeh  does
ni funve @ break olause, The indusiriael
precedent which Impresses the  British
widé iv the remarkabie merpér Between
Foakker and VFW.

Althoogh rhe  ermy on  which  the
Germans gained o narional advantage
i thy Pongvia MRCA  consordlam
Rhove chonged fundamentally, Germany
no forper Biaying the mos oireraft and
paying the mos: R&ED, v Ix umlikely
riar the Pndusroinl arrangements will be
wigcrambied  row,  BAC rechmical
people are finding collaboriion with
the Germans pefreshingly easier fhan it
Iy wirk the French, and on the all-
frrpeetany  pornt of desipn leadership
there s no doubi witiin Panavia phat,
o thiy. firsr Paravia  project o Least,
thily will be ini the Brivish teanr.

“FLIGHT'" NEXT WEEK. ..

. will include ‘a spacisl air traffic
control  survey and a “Flightoolour™
print of the Vickers-Armatrong Wellmg-
ton, fifth in the series of World War
Two colour photographs by Charles E:
Brown.

BUA Increases

British Umited’s scheduled passenger
traffic in the first half of the vear was
30 per cent up on the gimilar period
last year, the airline says. The 1ol
number of passempers carvied  was
274.120. The domestic Irunk roules
showed particularly sirong increases—43
per cent on  London-Glasgow, 47 per
cent on London-Edinburgh and 40 per
cent on London-Belinst. BUA has applied
to the ATLB for & progressive {ncrease
in frequencies on these roules: As an
alternative, the mirline has alsp asked
the board o comsider permiiting any
niiber of flights in secordance ‘with
traffic demand.

Sikorski Accident Damages

Suhstantinl dumnges, with agreed costs,
are being awerded 1o Mr E. M. Prehal.
whe was pilot of the Likerator in which
the Polish leader Gen Sikorski lost his
life aftar 3 teke-off from Gibralinr en
July 4, 1943, ax a result of a libel action
sottled ' in Londom last week. Defen-
dants wefe Wyndham Thentres Lid,
lessees of the Mew Theatre, where the
play Soldiery was presentad from Decem-
ber 1968 to April 1969,

In thix play it s saggested that the
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then Mr Churehill, as Prime Minister,
hod been involved in o plot o kill the
grnersl  beesise he would oot agree
to certnin | Russian demands; snd it is
implied than Mr Prchal had implementad
this plot by deliberately  crashing the
Liberator into the ses A court of inguiry
held' in Gibraltar shortly after the soc-
dent- decided that @t was caused by o
fault in the controls and stated that the
pilot wos in no way 0 blume

As o result of the Ubel sction. heard
in the High Court before Mr Justice
Bridpe, i wag stited thul sug@estions
that ‘Mr Prchal had flown his” aircraft
inte the sea were fictitioud and without
foundation.

Mndel

Cranfield Institute of Technology 15 o
be the site of the first world champion:
ships for scale model arcraft, from
Augus 29-31 Thiny-three eatranls om
fie couniries will be tking part and.
by includmg saveral scale model demon-
stralions. the organiser hope to offer
continuous fAying from % om0 6 p.m.
ecach fEy,

Admsion will be fs which Includes
0 programme and enleyv 1o iwo marguee
exhibitions, The championships are being
orginised hy the Society of Model
Agromiutical Engineers and  sponsored
by Casirol Lid

Helicopter Denl

An proangement signed In Parg on
July 28 by the French and UK govern-
ments has oconfirmed plani for  the
development  and  production of  the
SA 341 Gazelle, of which over 400 are o
be purchased by the two countries, It
klsg wrronges for contnued development
of the W13 Lynx, from which France
attempted to withdriw last vedr becauss
of rising costs, The originel agreement.
signed 0 1967, provided for the develop-
ment of these and the SA 330 Puma
already in production,

Hamburger Flugsenpghon

We regret that one reference 1o the
Hamburger Flugzeughau company in
last week's German  Airceaft  Industry
feature inadvertently wsed the word
Hamoea in the company title

Air nod Space Law

The Faculty of Laws at Univesity
College London ®= mgain 1o mun =
sessional eourse in wir and space law for
non-degres students. Part One deals with
the elements of the subject; Part Two
covers selected |’ problems on a more
advaneed level, The two parts may be
taken in successive years or concurrenily,
with one lecture per part per wook
during the aession,

Satmfactory completion of the course
will qualify the awdent for entry fo the
sxamination in air and space tww held by
the London [nstitule of World Affais

FLIGHT interng iz, |3 Augs 1770

MRCA Official The firse definitive im-
presslan of the Egropean multi-role combat
gircroft, occording: o ohe Joint  indastrio |
mn::i!maﬂi erganization Ponavie. The layout
of universai-purpose aircrofi /2 rigerously
constrained by operotional and oerodynamic
chorgctorivtics: multl-made rodar noze, law-
drag, fore-ond-oft seating, two-dimensional
mﬁﬁ-gml:ry intake 1o muml} engine

nd OFEr O very wide range o d1,
ottitiider and entey onples, mriu!:{ o
wing with no “glove", large. wertical surfoces
for stability ot high speads ond altitudes, and
toifplane =8t low to escope interference with
the airflow from the wing

which aweards a diploma on the basis of
these exhminitons.

Further detsils and application forms.
which must be refurmed ndt later thin
Scptember 1, may be obiained from the
Facuolty: Office (Adr-and Space  aw) of
the Faculty of Laws, 48 Endsleigh
Cinrdens, London WCIH 0BG

Hawhker Yiciors

All the Victors to be modified by
Hawker Siddeley nf Woodford have now
teft Radlett and omly a small element
of struciural testing is still continuing
uf the Handley Page factory, Domestic
financial difficulties sre undemtood 1o
have led to cxisting American options
to buy the lstatream i o complele pro-
fect being allowed to lopse.

Heruld Suppor

Product support for the 45 Handley
Page Heralds remalming in service i 1o
be underiaken wih the joint bicking of
Scoltish Avintion and €. F. Taylor
{Metalworkers) Lead, A new compeny,
Dart Herald (Support) Lwd, has been
formed  to soguire existing  fools  and
spares: and it i9 inlended that full parts
and airworthiness support will be main-
tained. The company will be Iocated ot
Wokingham, Berks, and will be managed
by Mr Keith Wilkins, late of Handley
Pagpe Lid.

Japun's 1971 Afir Show

The third Tokye Aercspace Show,
now. called the Japan International Aero-
spuce thow, will be held st Magova Adr
port, midway between Tokyoe and Osaka,
from Oclober 29 (o November 3, 1971,

Bell Sales Muannger

Mr Robert Keoworthy has beon
appainted  internationa] sales manager
for Texiran®s Hell Helicopter Company
Mr- Kenworthy, 43, will Be nesponsible
for the developmeni, [unctional diree-
ton and performance of the Enter-
nationil regional #iaffs as well a8 feld
sales organizations in imternational mar-
kets

Sustaining the Troops With the Vietnam
de-gscalation ;o“qf taid down' by President
Mixon, news from thot war front beginm 1o
wane. r, eombat troops remaining have
to. heve food end this US Morme sz:
CH-46 Sea Knight is obout to oirlift s

to ane of the mony jungie: outposts

"
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ATLAS UMNITING ON DC-10

EMERGENCE of the Eurtopean ATLAS coeasortium of
Alitalin, Luflthansa, Afr France and Sabena as a McDonnell
Douglas OC-10-30 operating group 8 now clenrly a distine
probability. Lufthanta and Sabena have pliced lettors of intent
for five and two aireraft, respectively, and Air France will
decide whether to place an order in about two month's ime.
These latest decisions follow the Alitglia order for four DC-10s
with oplions on 3ix. announced in the middie of June,

The sccond European airling grouping (the other being
KS5U) this sappéats to be becoming a mofe cohésive Sntity
than seemed likely af the time of the Alitalia order, when
frapménintion on filore equipment policy  began [0 ook
possible, Alitalia was expected to order the DC- 10, having been
3 Douglag customer of long standing, but Air France and
Luafihansa have had no such ties and the leiter was earlier
thought 1o favour the long-range wversion of the Lockheed
Tristar. Thai this awcrafi is nol a firm projegi has obviously
left the -airlines with little choice other than o seltle
for the MeDonnell Douglas trijet. But the faet that the price
of the DPC-10 went up by 4 per cent on August | probably
accounted for the latest rush to sign up before that date
Adinlia paid 171 million per nircraft without spares for their
DC=10s before The price increased

While the earlier Alitalia order and the recent Air Naw
Lealund and UTA (K550 orders, reported in Flight last week,
papge 190, ‘were firmy jt must be strested ihat the Sabena and
Lufthams fetters of jntent do not imply thet eorders will
definitzly  (ollow. Mo money has changed hands: However
arders appear (o be almost inevitnble, even though Lufihansa
says that it = still evalvating the TrStar or could eventually
settle For an all-747 fAeer. 1f bought, the DC-lis would be
delivered 1o Lufthanss in 1974 and would e used on the
long-rmange 707 roules: where the added capacity of the 747 &

AIR TRANGPOR

nol. needod—in other words, on roules” other than the North
Adlantic.

December will see Sabena make a definite décision on ¢on-
verting its fetier of intent for two aircraft inlo firm orders, IT
the order mutarialises. delivary will toke place during 1975
Air Fronce, which has yet to make any form of commitment
o the =10, will decide within two months whether 11 wanis
the alrerafi together with more 7475, or whether L will
standardize on the [after and thus buy an even farger number,
If the DC-10 i bought, three will be needed in 1974 with single
additiona] aweraft &t vearly intervals thereafier, Contrary o
some reports, Finnair has not ordercd DC-10-308, but it doés
want two or three long-range wide-bodied aircraft lor the
mid-1870s if finance can be srranged, Another DC-10-30 has
been ordered by Air Afrique to supplement ils order for two,
placed in February, The sifdine has zlso taken a second
arrerafl on optiom

With the K35U order sown up o June 1969 and now, i
appears, with ATLAS comming to the Long Beach camip #u
o, McDonnell Douglus seems to be moving fowards a
Euvuropean long-range trijet monopaly

200 ONE-ELEVEN SALES

WITH the announcement, last week, of ten more sales, BAC
has passed the 200 mark’ in One-Eleven arders: The latest
sales—four Series 500s for Philippine Airlines, two for Courd
Line, one for Pemntemational (the airling’s fourth) and three

A Bevy of One-Elevens at Manchester; of 26 alriines using the airbort.
Il are operators of the type. Nexe to the BEA -500 in the foreground is
a BUA agircroft on fease to Swissair; behind thot s o Loker aircroft
ond anather of BUA. In the bockgroonsd o Dan-Afr Comet, Crie-Elpven
orders announced (gst week bring saler to 200, worth £300 miliion
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for an unnarmed Euvropean independent—ure worth £30 millian,
and bring the ol value of One-Eleven sales to £300 million:
OfF the 200 total orders, about two-thirds have been for
export, half of these 1o the Unsted Stiftes, while 64 of the
total have been for the streiched Seces 500 arcraft.

The two Court One-Elevens will join the seven Series 5005
and one Series 400 already in service during February, in
time for the summer holiday traflic. Paninlernational will take
their One-Eleven on strength next March, while the first of the
Philippine Alrlines pircraft will be delivered in. October this
vear: They will rephice the wirling’s three Series 400s, The order
for Serics S0ls wad announced immedinlely after the airhine
heard that it'had been granied Government approvil to/increase
domiestic fares by 30 per cent—a Move degigned partally to
alleviate the effective devaluation of the Peso after i was
placed on a free-foating mis exrbiar thizs vear. A 15 per cenl
fare ingrease had been requested, the sirline savs, because of
increased costs of up to 34 per cenl on imported moterials
including fuel. The fares are expected 1o be roviewed again
w1 the end of the wear; bul Philippine Airlines thinks it may
have come too late (o prevent o Joss this year by the Philippme
dimestic CRrTiers.

Mr Jahn Young, mandging director of the Court Line
group, sud in London last week that the Court purchase of
twa more One-Flevens [ndicated that a further growth ol
around W pet cent was expecicd nexd year. In 1970 Court had
sold some hali-million holidavs—a 30 per cenl increase over
lmst year's fpure, The alline hag an all-One-Eleven flest,

THREE-ELEVEN VITAL, SAYS MILWARD

"OUR most wital m=k i5 to ger the go-ahbead for the BAC
Three-Eleven,” said Sir Anthony) Milward, chairmin of BEA,
writing m this month's ednion of BEA Mapuzine, ""This cer-
tainly is the major and the most argent decision for our new
Goverfimenil 10 make bécuuie it affdcts our competitive capi-
bility from 1975 onwards and will also virtually decide whether
Brituin is 8till to remain 5 prodocer of civil aircraft, engines
and componenis, or whether we boy abroad in the future”

This was the first ume that Sir Anthony bad gone-mmto print
actually to neme the Throe-Eleven as the mircmafi BEA wanisd
for its future opaemions. But he bas of course made quite
clesr, on o oumber of previcus cccadiond, the lines &lomg which
BEA is thinking. A feirly obviows plea for 2 decision on’ the
siveraft, without actunlly mentiommp il by nome, wis mude
by the chairman in the Jung lssue of the arline’s magagme,
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The Iatest call for o naw airerafl wat necomparied by one
for the aitline fo “pull cumselves up by our bopi-straps.”
Remembering s weioning of st month that industrial prob-
lems wontld have an adverse effeet on tmffic during May, June
and July, Sir Anthony produced fipures o justify | his
pezsimism . "The figures show o drop in overall lodd factor
of 9 per cent on May last vear and of 3 p2r cent in passenger

load faclor: [nMernations] passcnger trmffic rose by Y per cenb o

compared with an average Tise for other intm-BEuropesn
scheduled umirlingd of 12 per conl, 5o it is 'clenr to s2e that we
did not achieyve the 'share of the murket we could have expected
if our operations hod been running smoothly.

“In addition to the poor passenger traffie, argo is stll well
down on dasl year's fevel,” he said, ""The consequence 15 thot
our shortfall on budget for May was about E400,000. Tone,
in. which more seriops stoppages and disruptions took place,
showed o worse result in which we ‘weré 14 pomis down on
budget with a corresponding shortfall on budget of £1.3 miflion,
| am pat saving that owr wunhappy indusiral problems sre
entirely responsible for these miscrable resulis because the
travel trude in this country 8 not having o hoppy time in zny
casze. Trade, m splie of the rTemowil of cwrrency restrictions,
is in m surprisingly deptessed condition And nobody i wery
satisfed abaut it

But Sir Anthony coneluded “that o jot of our poor showing,
compured with our imternntionidl competitors, i the resull af
our irregularities and unpuncluality, of the fast few months and
that if this poes on for fong encugh we will no langer be
‘Mumbar Ome in Esrope® with all that that implies.”

MAMC-FOKKER YS-137
JAPANESE reports dndicate thai NAMC and Fokker have
come tnoa tentative agreement to shire in the development and
provluction of ‘the propossd Y533 tmnsport. The sircraf,
which i3 now reportedly envisaged as o 150-%eal [win with
possible streich o 180 sewts, would it i hoped be tesdy for
production, with foir prototypes. completed, n 1974, Fokker
wig Unable lo confirm the reports thal agreement had been
reached, but is wery intercsied in the project, has been
holding tengthy talks with NAMC and would probably take
Wpon itself 10-20 per vcent of the development cost of the -
craft m enoinfer-Covernmentnl and inter-imdusiry programme,
Any agreement should be finalised by the end of the year
The lapancse reporis suggest that the aircraft & likely o
be powered by 4 Pratl & Whithey turbofan, m the 30000]b,
¥9kM thrust cliss, known as the $TF 363, But Rolls&-Rovee is
atill submitting 1he smalior Trent which would be used iF-the
alroraft were 1o emerge a8 g ftrijet.

Lorgest oirceoft ever 1o yisic MNewcestle s
thit ONA DC-B-53CF, saen there racently on
arrival with @ group charter from Les Angeles
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Second force under way

‘Last week's long-awaited Government statement was the starting signal for
preparations to form a third, private-enterprise, flag airline along lines suggested by
the Edwards Committee, But it did not come without controversy as to the rights
and wrongs of removing routes from the State corporations to get the new airline

going. DAVID WOOLLEY reports.

HE BRITISH GOVERNMENT 5 O0-AHEAD for the sccond-force

I girline, the privaie-enierprise nationnl carrier covisaged

by the Edwards Committee, wagk given on Auguost 3 (as
briefly reported in Flight Tast wesk), The plan. which envisages
the transfer from BOAC to the new airling of routes producing
revenus of £5-6 million, immediately ran into eriticism, not
only from BOAC but also from BEA (which could also be
affected) amd in particulsr from the trade unions. LUinion
leaders condemned the proposal 1o remove any routes from
the public sector, and said that they were nod satisfied thao
the airline would be controlled by British iflerests.

The two airlinegs exprésaly envisaged by the Government s
the foundation of the second force are of coorse Caledonian
Afrways and British United Adrwoays, The fofmation of the
airline, which is: as vel un-named, is a commercial matier
between the two of them now that the Government has mode
s position clepr; bul it was not until the official statement had

n made that Caledonian was prepared 10 proceed with s
hid 1o take over BUA. The pirline felt that n concrate nssur-
ance had lo be obtained before s backers could be formally
approached with & view to putting up the finance; but it gave
an undertuking to the Board of Trade that, once the state-
ment had been made, a bid for BUA would be made,

Mo sooner had the Board of Trade delivered Monday's
stalement than Caledonian acted to set negoliations in fraim,
On Tuesday the nirline’s chaiwrman, Mr Adam Thomson, met
shareholders and obtuined i mandate to proceed with g hid.
Cn Wednesday he approached Sir Nichelas Cayeer. cheirman
of British & Commonweslth Shipping, which® owns & 908 per
cent “share of BUA, and they agreed 1o begin mectings on
Thuraday. Mr Thomson alsa met representatives of the trads
union side of the National Joint Council for Civil Aviation 1o
diseusa thelr attitude towards the second force. On Thursday
meetings between Caledoninn and B&C, with financial advisers
present, began,

Both sides evidently want o speedy conclusion to the talks.
B&C remains anxicus to sell BUA, and must now recognise
that, in wiew of the Governmant sfalement, it canool rely on
its original plan of selling the airline to BOAC (the sale was
blocked by the Libour Government to allow negotintions over
the second force fo proceed, and Is now not likely to bhe
unfrozen by the present Government), Moreover, B&C 15 not
anxious lo be o participant in the ownership of the new air
line, the scale of which is likely to be far smaller than thar
originally envigaped by B&C ss2 minimum to warrant con-
tinted and ncreased investiment,

B&C's willingness 1o bargain with Caledonian will there-
fore have [ncreased considerably in recent weeks. In particular

BUA is suffering from the prolonged state of uncertainty as

to its fotute, and its managing director, Mr Alan Bristow, was
saying two weeks ago that it would have 1o po into lguida-
fign rather than face the then threatened strike. In the circum-
stances it is reasonable to assume that the price of BUA will
have fullen from the £7 million minimum (exeleding goodwilly
at which it stood when B&C first opened the bidding in Aptil.
It is understood ther the price previously sgreed with BOAC
had been £9 million including goodwill, The fgures mentioned
refer to the cash payment involved; there are in addition
Hahilities - connected with the BUA wireraft fleet, much aof
which is leased; these could invelve a. further £25 million or
more,

The Government's object in translerring routes 1o the new

airling 18 to provide it with a sufficient base wt the outsel on
which to build in the fulure. The Président of the BoT, Mr
Michael MWoble, made it clear last weck that [t would be a
“once-pnly” transfer, and that the new airiime could nat
expect to come bick for further assistance. The move was first
supgested by the Fdwards Committes, which is understood 1
have envisapged quite a small transfer—of BOAC's South
American routes to Caracas. Bogota and Lima—but which
did not spell this oul in dits réport, The Labour Covernment
in s White Paper rejecied “any significant transfer™ of the
corporations’ routes. Mr Noble said that the figure of 21-3 per
cenl of BOACS revenpe was that put forward by Caledonian
g% the mimimom nesded [ ensure a firm base for the secand-
[oree aitline's development The Government feels that the
figure i small enough to avoid any Insting damzage 1o BOAC,
and stresses that the sctual chodee of roules must be made
with regard 1o fhe least possible harm to BOAC and the
maximum benefit to the second force.

BEA has not sp far been mentioned by the BoT in this
connection, bt some participation in the rowte transfer s not
ruled out. In addition the corporation i affected by mention
in the Governmeni stutement that freguency restrictions on
dormestic roates. now applied 10 BEA's competitors; will be
progreszively relayed. \

Both corporntions have shown o hostile reaction o the
notion of transfer of any of their routes, BOAC said in a
slatement that {t was adopfing o “strictly commereial”
appraach to the mater, and was “unwilling” to give up any
routes  voluntarily: if compelled, however, the corparstion
sajd that it would have (o ohserve the law of the land. BEA
issued o ximilar statement, saving that it would not willingly
dountenance the handover of any of s routes.

Mr MNoble said last week that the question of reallocation
of routes would be discussed in tilks between Caledonian,
BOAC and the Board of Trade, He pointed our that the powers
to compel the transaction had been in existence, unused, [or
many years. He indicated that he did not think things would
come o a show-down with the corporations; the chairmen,
after all. he said, were “adult, sensible people” Regulations
will be needed to implement the transfor, and these will he
[aid belore Parlinment when it résumes after the summer recess

A show-down with the Government 5 unlikely. In & radio
interview  last week Mr Kegh Granville, BOAC managing
director, seemed o be faking a moderate ling, Asked if
BOAC would be seriougly hurl by the arrangement, he said
that “hurt™ might be an overitaterpent. Only "4 very small
percentage of BOAC'S operations” would be affected. “If the
Government wishes 10 make this kind of change in the civil
aviation acene,” he added; “it's entirely up to them.™

Corporation spokesmen are at presént unwilling to comment
on whether or not compensation for the loss of the romes
will be sought. BOAC said last week that the question would
arise -at a later stage in negotintions. The Government doss
ot however intend to offer any direct compensation, on the
grounds that the right to operate & voute {5 not on asser
capahle of being bought or sold, and to compensaie directly
for depriving an airline of a route might creale a dunperous
precedent, Buf, as Mr Noble pointed ocut  last week, the
Government would consider amending o corporation’s target
for rate of return on capital in the light of éxperience. Such
g revision would in fict be tantimounti to compensation.

The powers which the Governmenl proposes 1o ule Hre
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in Bection NS} of the Adr Corporations Act, 1967, which
could be invoked to ennble the Board of Trade to direct the
corporntions fol to operate any particular route: and Section
13 of the Civil Aviation (Licensing] Act, 1960, which would
enahle the Board of Trade to iSsos exemptions to the second-
force airline from the requirement. to hold an air-service licence
isfued by the ATLB:

The relative sections of the legislation are reproduced below.
Settion 3(5) of the Air Corporations Act, 1967, staes:—

The [Board of Tradel mmy, by on ocder relating (o either of
the corpotations, limit the powers of the corporstion to such
an extent as they think Jesimble in the public interest, by
providing that pay power of the corporation specified in-the order
shall not be exercisable &xcept in accordance with o general or
specianl authadty glven by the [Board of Trade].

Section  1(3} of the Civil Aviaton (Licensing) Act, 1960,
niabes—

The MMimister may by regulitons provide that peragraph (B) of
the isst foregoing subsection [which contmins The requirernent
to hold 4 Homoee granted by the ATLB) shall not apply o
flights of such deseriptons as may be specified in the reguly-
tios, ard  may by instroment o weling esempt from the
requiremnents of the 4ald porsgraph (h) any other particulir fight
o serivs of fights.

One of the aspects of Mr Noble's press conference |ast
week which gave rise to some comment wag his statement that
he did not kiew whe Ciledonian’s Anancial backers wers,
aid thal he had oot mken any sieps 1o ascentain whether they
were Hrittsh or tot The sirline ha: declined to revenl the
identities of nny backers oiher thun the existing shareholders
of the airiine, but it issued an immedinle stilement that foreign
money was not jnvelved. Trade wnien representutives who
wisited Culedoninn lost Wednesday were assured that the new
investors came into the same category as the existing share-
holders, that B 1o -say, British institutions. The oirline points
out that the onfy foreign sharcholding—3} per cent of the
totnl, held by Scottish Air Intermational, New York—iy repre-
sentative of 8 group of private individuals (expitriate Soots)
who asaisted ihe airline in its formative years,

The second-force statemant

The text of the BoT statement included the following:—

“The Government wish the privaie sector of the civil
avistion industry to be given the opportupity to form by
amalgamarion o ‘sécond foroe” mirline that would fill the role
af second fing ¢arrier on major international romtes ne well oy
sustaining extensive churter services. Such an airling, combin-
ing the respurces and skitls of British United and Cafedonian,
could provide u powerful gdditional source of airline manage-

ment and innovoton; ils existence would permit the licensing:

of n/second British corrier on those imternational routés such
g5 the MNorth Atlantic where this should increase the traffic
curried by British airfines; snd il could serve those domestic
routes where it was desirable 1o offer the public a choice of
airlimes.

“The Government accept that such o mew airline, if it can
measure up (o its sk, should bBe given preference over other
aperators in the licensing of new scheduled routes that would
contribute [0 m viable route metwork. n the licensing of o
spcond esrrier on exisiing scheduled routes or in any scctor
of the market (such as long-had inclusive-tour charters) where
thare may for u time be room for only & limited number of
opermters. Where the new airline is ficensed 1o serve a domestic
route jointly with ancother opermtor. they acecept the nesd
progressively to relax any restrictions on the frequency of
SETVices.

“Clearly, if any useful purpose is to be served by a
secoie] force’ mitline, it muosl be strong enough (o compets
effectively in the world markel, The Government therefore
mnstd‘:r that some exceptional transfer of routes from the
pablic sector—and possibly some rationalisation including an
cxchenge of routes—will be necessary in the first instance,
thoiigh not 1% 4 conbinuing process, in order 10 provide the
new mrfine with a sufficent basis at the outsel In renching
this ponclusion they have had to econsider whether i1 wounld
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be tn the national interest if the only opportunity of forming
& “secomd force” wirline in the foresesable future were 1o be
lost withouy such s transfer of routes

“BOAC' total revenve is about £200 million. Forecnsts of
intereontinentul traffic point to an expansion of abour |4 per
cent n year up o 1975, Apguinst the background of sach prowith
i modest trensfer of routes from BOAC 1o the new airling,
representing something of the order of 23 or 3 per cent of
their current mnnual revenus, would have small impact on
BOAC's continuing expansion. Both revense and cmployment
will comtinue o incrésse. The return on the public mvestment
need not be upduly impaired so long as the routes transferred
from either Corporation did not significantiy affect the averall
efficiency of their operations,

“The wir corporabions must remain our principal flsg carries:

bearing as in the past the main weight of this country's &ivil
avialipn effort. The routes to be transferred must therefore bo
g0 chosen ns 1o combine with the oversil nationul Interest the
meximum benefit 10 the viability of the new airline with the
lenet impact on (he wir corporations.

“The civil aviation industry has been subject o much
uncerfuinty since 1967 and it iz desirnhle that matiers should
be brought to @ conelusion without further delay, The Govern-
ment are considenmg legislation based on the recommienditions
af the Edwards Commitiee for changes in the regulutory
miachinery; they mocept, in principle, the esmblishmént of o
Heenging authority whose decisions will be governed by a
formal siatement of policy which will veflect, among other
tuings, the considerstions tet oul in this staitement. However,
the CGovernmetit consider 1t important that the mew airline
should be formed 59 quickly as possible and should have new
routes o serve by the summer of 1971, They would prefer
the arrangements for the transfer of routes o he made throw
normal licensing procedures after discussion with the airli
concerned. “They accept, however, that the Air Corporstions
will not willingly give up even n small sector of thelr routes.
IT necessary, therefore, pending the new lepiskation. they will
be prepared 19 use their powers under Section 35) of the
Air Corporations Act 1967 and under Section 1{3) of the Civil
Aviation (Licensing) Act 1960, to ensure that the intended
outcome & not- unduly delayed.

"It is in the beut jnterests of the industry and of the country
that p stable and visble solution should be found guickly.
In particularit is:in the interesis of thoss who work in Beitigh
United ond mn Caledoninn that the new flug cardier should
huve the strength and opportunities that will enable it i0 move
quickly towerds terms and condittons of employmont com-
parable with ‘those offered by the air  corporations for
comparable work.™

Routes and equipment

Thoughts of the poidible foule atnicture {of the secobd-lorce
nirling wre still very fuid, Mr Adem Thomsen, Caledonian
chuirman, told Fifghy last week thal the basic requirement
was thai romtes should be already profitable, and should be
caipable of subsaguent eapansion and development. ;

The second point to besr in mind i that the Edwards
Committes stressed that any routes transferred (o the second
force should form a coheérent pattern, This s echoed in the
present Government sintement. A look ot the present BLIA
route structore, shows in the map on this page (which doegs
net include the short- or medinm-haal roules stuch ns London-
Rotierdam or London-Tunis), supgests thil & roule pattern
related N some way either jo South Americs or o Alriea
might be contemplated. |

The third point is that, as sressed by the Government state-
ment; ritionalisation of routes 8 between the corporations
and the second force {5 an important possibility, Caledonisn
in parficalar feels that some swapping of Toules could prove
beneficinl on bath gides from the point of view of improving
profits in the long term.

11 hos besn widely asswmed thal Africa i 8 natural ‘sphere
of influence for the second force. This wsrose from, earlier
suggestions by BUA when il propounded-its idens as to the
minimum size of the foture airline. Bul Caledonian, which if
present negotintions go through will be the driving force in
planning matlers, hias devioted much of s thought o expansion
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LONDON

BUA'z p.rmm lopg=houl route network, operoted by s VOID fleet,
except for the Logee rowts, which [s opercted with One-Elovens.
Frequencies are- thres times weekly to East Afrfco, once to Logos and
three times fo South Americo

oss the Atlanue thaving applied for trapsatiantic scheduled
g:’r rvices im 1967y The nirfine iz still looking mainly westwards,
although it 15 no longer eager for North Atlantic schedules
in the present depressed and over-supplied state of that market.,
Mr Thomson says that he would be unlikely o contemplate
Morth Atlantic services until 1973 or leter.

In line with: its requiremenis for [oture development,
Caledoninn is anxious o avoid “eul de sac™ routes. The BUA
ronte pround the west coust of Afrien as far &3 Lagos might
be expected to fall into this category, for in the present
politienl situation it could not he extended to South Africa.
Lagos is already served dircet from London by BOAC. East
Africa i1 likewise sarved by both BOAC and BUA.

There it wt present n good desl of opposition i Africa
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to service by two British sirlines, and pressure s building up,
especially in Bast Africa, for pational airlines: o take a half
share of the traffic. It would not be surprising i the second
force left Africa entitely to BOAC in exchange for routes
elsewhere.

Im South America BUA hes the old BOAC roure down
the west copst, while BOAC atill operates to Caracas, Bopotn
and Lima, an operation which ties in closely with the corpora-
tion’s important Caribbean and West Indian services and with
Mew York—BAS0S to Lima, for example, operates (hrough
New York and Nassau,

Mevortheless there might be scope for the second force in
taking a mid-Atlantic route which could develop in the
Caribbesn, north-eastern South America, and Jater inlo céniral
America and on o the Pacific. The central and western Stutes
af the LISA are another important area for the second force
for they are still relatively sparmsely served by BOAC.

BOACSH zvernge revenue wield pes capacity ton-mile in
1968-60 was 2554, At this Tate, routes worth £6 million woold
amount o ebout 56 million CTMs & vear, corresponding to
perhaps: 225 milllon afreraft miles. (BUA" existimp WCIO
scheduled routes consume rather more than 4.5 million sirerafi-
illss @ year) These figures soggest thal one roate of some
6,000 miles end-o-end, operated about four dmes a week.
would fill the bill. The fgures are necessarily broad approxi-
mations, but they do suggest that the route transfer, although
representing an increase of perhaps 50 per eent o BUA'S
present YO0 long-haul operations, may be a good deal less
than iz widely supposed

Combined capacity of BUA and Caledoninn lnst yeir
amounted to 39 millon CTMs, aspainst 526 million for
BOAC: Totl British production wae 3,375 million, Mr
Thomson said last week that he expected the sccond-force
airlineg to. reach the present zize of BOAC (reckoned in
CTMs) within five years, and that by the same yardstick it
would by then be rather bigger than BEA.

Az for equipment, Caledonian expects that in the sarly vears
of the second force more One-Eleven 3005 would be bought,
did possibly more Boeing 707:. The BAC Three-Eleven is
described af “a certwinty il it s buili—we definitely want ™
The order might be for three in the first year of production.
three more soon alterwards, and more |ater. The 747 s also
considered 8 strong possibility for the second-force fleet; but
not at the outsel. The present jet fleets of the two airlines com-
hined would comprise four VC10s, seven 707s; 12 One-Eleven
50 and eight OneEleven 200s.

ALlIA, PIA JOIN FORCES
AN airling operating consortium hese been formed by Pakistan
International Airlines and Alin Royal Jordanian Airfines, It is
believed thut it will operate the two Boeing 707-320s which
Alie has ordered for delivery next year, Fiighs undemstands that
the intention iz (o make the consortivm in effect wn airline in
its own right, with its own name (yet to be chosen) and livery,
The permanent secretariot is to bcmn.hlishadinﬂmmn
next month; the chairman of the consortium is Mr Bahjat
Talhouni who is chairman of Alis, and the chief axmm of
the two constitient mirlmes will be joint managing directors,
Et;ﬂmum director of the consortium will be nominated by
Operations are expected 1o include fights to Europe and
South-exst Asin, beginning next year.

MERGER RECOMMENDED

THE propoked merger between Northwest and Northeast mir-
lines has been found to be “consistent with the public interest™
by CAB exnminer Mr Robert L. Park, He has thersfore
recommended that the board approve the deal, subject to
accounting, rate-making and redundancy considerations, Mr
Park noted that “despite the board’s efforis to preserve Morth-
east as an independent entity and those of successive carrier
munagements to carry out that mandate, Northesst had been
unable to make its own way as & viable airline.” He concluded
that, “by substituting a consistently healthy carrier (Morthwest)
for a habitually weak one” the proposed merger offered o

sound economic solution that did not upset the balance of the
air-truneport sveleme Mre Park sud that Nomhwest wonld
“unguestionably”™ be able o recover to profitability  the
MNortheast operation and that the public would benefit from
having & competitive irline miher thun "a relatively inelfective

He refuted claims by competing nirlines that some routes
given o Mortheast last year in an aftfempt o0 make it
profitable should be denied to the new group. It would be
he said, “a strange construction of the public interest which
would demand that Mortheast bear oll the burdens of the
merger but be deprived of the potential it offors for econoome
Browth.”

TMA Buys ™7s  Three Boeing 707-320Cs have been hought
by Trans Mediterranean Alrways from Branif, The airoraft will
be delivered next April. A similar aircraft is to be leased from
Aer Lingus-Idsh from October 1.

South African 748:  From Aupusi |, Sputh Aflrican Adrways
increased its domestic services by 25 per cent by introducing
70 extra flights o week Boeing 737 and Hawker Siddeley 748
services have boen cxtonded so that all domestic and most
regionzl Toutes aré now served by turbine-powered equipment.
The 748 demonstrator has been on lease to SAA since last
May. Sales of the aircraft to SAA are expected before the end
of the year.
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Pilots’ safety forum—2

A special repart on the US Air Line Pilots' Assoclation safety
forum, held in San Francisco recently, continues below. The
first part of the report, by a special “'Flight" correspondent,

appeared last week (pages 192-193).

URVIVAL WAS A MAIN TOPIC nt the conference. Mr Robert
Frasbel of the Garrett Corporation said that, with the
advent of jet aircraft 12 years ago, the dependability and

relinbility of wir travel had incressed tremiendousty, Until some
regent incidents, there had been no planned ditching of jet
afrcraft. Millions of miles of oneventful overwater flights had
been made und 4 number of pepple were eginning to wonder
if it was worthwhile currying some 100000 of rafts snd survival
equipment.

There had besn, he smid, i the same  period, some. 100
emar; evacutions of airerlf necessitating the wie of
inflatable slides: The natural conclusion was thet & combination
alide and reft would be 5 most desirable item. A fiew tubs-on-
tube design which provided a one-tube bucyancy that did not
redice floor eres was now available. The mmportanee of ihis
principle was that if & chamber was sceldenmlly punctured,
survivors: would not need (o move (o the unpunctured =ection.
The now concept was simple in thit no secondary operation
was necessary to refease or inflate cutriggers: for the roft
mode, This combination slide/rmft was essily detachable
from the aireraft in event of a ditching.

Captain Norman Hiley of the US Coast Guiard described
his service's role in rescue eperations, illustrating the compre-
hensive nafure of the opertion by describimg the recent rescis
opemtion in the Caribbean of a ditched DC-%. However,
he said, more aircraft incidents and necidents happenod near
airports und ended up in swallow water or on muod-flals. The
LS Corst Guard would begin operitions with two air-cushion
vehicles im October 1970, These would be based near the
Guolden Gate Bridge in San Francisco, and would be used
for operational testing and evaluntion. The feasibility of this
vehiels would be tedied for reseue and other melated missions,

“Withowt question,” said Captain Hiley, “the ‘search® phase
of a search-ind-rescue Incldent over waler s the most time-
conswming amd difficult. Anything that a distressed aircruft can
do o nssist in making its position known significantly increnses
the chances of rescue and recovery,” He thought that the
emergency  [ocator Bencon was one of the best means of
ensunng speedy Testie,

Addmg emphasis to Captuin Hiley's poinls wis  Ciplain
Don Heine, of Alpa's reicue and fire commitiee, He noted that
in 1967 Tcao’s Sthe Alr Mavigation Conference had established
a rescue ond fire-fighting panel composed of representntives
and ' advisers of member Stutes plus certain  internationil
organisitions, They had been directed (o gather whalever
techindeal data wis available on the subject and 1y to determine
the amount of fire profection needed ut an airport Captain
Vie Hewes of Delta Adrlines, Iulpa's representative, had boen
chosen as the panel’s chairman. After o great deal of deliberu-
tion a feport had now been predented (o the Air Mavigation
Commission which satisfied all interested orgunisations,

“For several yenrs,” sid Captain Helte, “we hove been
making a plea {or crash: locator bescons and ejectable, floatable
flight recorders. Meanwhile we lose lives and #pend millions
searching for downed nircralt, or, as has heppencd on several
fopgy nights, we go merrily pbout our business unawane that
a trapedy has ccourred and unable to loeste it once it has
been reported.”

ASDE, he faid, wns o gront help bul not sufficlent to direct
o Fescue ofew (0 an accident site. The United Kingdom had
been dommpg the bulk of the resestch in vehicle deplovment
under sero-gero conditions,

Dr M., I, Radnofsky of Masa’s Manned Spacecraft Céntre
expluined the. differemces between the fre-resistance require-
menis for manned spacecrult and those for commercinl gircrmft,

the chief difference being the 100 per cent oxygen simospiere
in the manned spacecraft. MNon-metallic spacecraft muteriils
that could be uwsed for aircmft cortains upholsiery, curpets
ang stenpd included {nbrics woven of yarn made from ashesioc
anel glpss fibre. A tenfold increase in time-to-flame  break-
through on somé materials, he said, could be nttnined by
coating them with a compound elastometer which could he
fonmed, cast, moulded or axtruded.

The final paper of the session came from the lmépressible
General “Smokey” Caldam, formerly president of the Flight
Safety Foundation. Gen Calders poifited out that dining the
lust ten vears only one out of four available cabin exits hadl
been used | surviveble commercial-airoraft necidents. in which
Tt pur of 1,584 passengers did not survive, His figures were
Based on b study of pessenger survival by the Flight Safety
Foundation covering United States air-carrige aceidents fop
1957-67,

He described the Teledyne MeCormick Selph system, which
used Tincar-shaped charges for door ejection and hod been
developed by the military. Far commercial sirliners] he uu:}l‘-
mated that the system would weigh about 200b, %kg, and oy
approvimataly $15,000 (£6,250) if put into aircrft gf the time
af manuiscture. He described the system as a linetr charge
which would positively open any door under any condition,
It could be: (1) urmed, for takeolf and landing only, from
the flight deck; (2) disarmed from the flight deck amd from
the cabin; (3) armed and fired automatically if the crew were
incupacitated by using a Gosensor for impact; (4) Belective,
s that the flight-deck or cubin crew could oparsts any or
all eabin-exit doors; (5) operated by anyone at an exit (o
discretion of fight deck): (6) secured by cabin attendants (o8
o precaution against “nutcases”); (71 provided with a wisuul
readout in the fight deck or cabin, and (%) disermed by cibin
attendants,

Tests had proved, Gen Caldara said, that the churging
explasives of the system were insensitive o impact, could nol
barm and weould not be actusted by suuy rudio, lighining or
lusers.

He thought the time had come o think in new ferms, i
apply the [ull-out from the space programme. 1o Slop puying
lip-service and to start taking action in the seronautical =ide
of the operation.

Congested airspace

The final panel of the conference discussed the very fopienl
subject “Man in the air traffic control epvironment.” Cpening
the discussions, Mr Willinm Flener, FAA'S director of air
iraific control services, oullined his administrition's mew “ber-
minal control area” plan for US airports, He also explained ney
lunding procedures going intn effect af airporis in Lok Angeles,
Minmi and’ Atlanta. Mr Flemer described the terminal control
srem plan as one of the most fGir-réaching airspace plans
ever undermken by the FAA, He said that it was designed
to increzée ‘mir safety in henvily congested ferminal pirspace
and to decrease the risk of mid-pir collisions, A siumber of
avinton groups, including Alpa. had opposed the plan, pre-
ferring insteagd a “climb-and-descent corridor” concept; bl
Mr Flener said that such an armengement would ot permit
the necessary vectoring, sequencing und metering of tralfic fow
in high-densily aréas,

Mew janding procedures for the three airports, he sald,
involved back-course ILS approaches at Miami and Los
Angeles and & reduction of separation between alreraft making
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pamliel approsches: 8 Allanta, These new  procedutes wene
congldered bath safe aond feasible by the FAA, & visw reached
in the light of past experience with other programimes,
“There i litle mystery ‘about ATC problems.”  declared
Mr Willlam T. Hardaker, the Air Transport Adsociation’s
director of air navigation /traffic control. Mo scientific break-

7 throwghs are reguired wnd the necded lechnology {5 wvailable,

We need vigorows, unjified leadership of n practical nature
and . strong implementation programime (o pul into effect
what we know how (o do,”

Among the research developments cited by ATA as moat
needed 1o improve the ATC environment, he said, were com-
puters mnd automation 1o organise air-traffic flows ose of
digital communications instead of voice ATC communication;
new ways Lo rediuce runway-occupancy times and provide closer
purillel-runway spading: a now data-scguisition sywlem  for
tmific control and alr pavigaton, mandamory in aill  aircreft,
and & pround-trathe sorveillance and puidance-control svsiem.

Among other matters, Mr Hardaker called for improvemnent
of gir-navigation capability with puidsnce n three dimensions;
development of ATC procedures for Stol and 'V /5tol airorafi
reconstruction of the arspace to separate aircraft of different
periormance and equipment standards, and 4 new and superior
systemn of altimetry. “Finally,” he said, “we obviously believe
that theé tisers should have n strong inpul into the estahlish-
ment of systems and the development of priorities by the
povernment, snce we pay o very lnrge share of the Bll™”

Mr Leroy H, Brown of the Air Traflic Control Association
described today’s air traffic controller as o “rapidly ngeing
man in A young man's job-—tired of being managed and with
littie hope af help” The controller was a problem to the
FAA snd was likely to rémain 20 until he had the tools,
training and skills 1o accomplish his job with confidence in

imezlf and his supervisors and his administrative support
He and his colleagues felt that mutusl respect between pilots
and controllers was eszentiol o o smoothly functioning ATC
system. They did not think that pilots met conirollers Trequently
enough.

A significant number of landing accidents during the pasi
five wvears might not have ocourred if flight crews had bean
equipped with three-dimensional area-coverapge navigations|
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equipment, according o Mr Glen A, Gilbert, sn aviation
consultant. Such equipment, he ssid, would improve landing
safety i the absence of precision landing systems. A 3-D
ared navigation system wis-alio capable of reducing mid-air
colfision hazards in terminal areas, be said, by its application
lp a proposed “wrrivaland-departure-corndors”™ system  for
terminal area control, “Aidine pilots foday,” he concluded,
“should move 1o reslise the sofety benefits inherent in this
concept at the sarliest possible time,”™

This [mst remark brought & wry smile to the face of Mr
Harvey Schware of the Decca Mavigator Co, who was im the
audience, Someone later reminded Mr Gilbert that pilots. had
been advoceting this: concept since. 1959 when the ill-fated
Igio meeting choae the USA's VOR insicad of Brithin's Degea
ns the short-range navigation nid, but added that it was not
ton late 10 switch over o ared povigation using VOR | DME
even af this [afe date,

The Inst speaker of (he meeting wie the apeless Cuptain
Sam Baint of American Afrlings, who has been propounding
on ATC matters for over 30 vears. He thought that air-traffic
controllers were by far the most seriovs bottleneck in the
ATC system. “Controflers’ workload,” he said, “is the most
limiting {actor in air traiffic conirol today” The ATC sysiem
was in trouble, he said, and thers wes urgent need for a
technological bhreakthrongh to prevent the controller [rom
going down for the third time, The only way this could be
gocomplished was by bringing computer lechnology to bear
on the decision-making functicns of control. The controller
and the computer must be put together in o working relation-
ship—the computer initiating routine orders and the controller
monilorng.

“In order to prevent daily rush hours [fom becoming total
chaos,” Capiain Saint =id, “an unacceptably high level of
restriction haz become a waoy of life, cosling oparators untold
millions,” Pilots should beware of losing the flexible use of
airspace, which was so mmportant to safe operation, o8 & result
of such restrictions,

Optimism for the ATC system might now be justitied because
of new programmees Lo incorporate on-line compuisr operations
and  audomation iofo; the ATC enviconmen! using  Nasa
experience and increased financa

CRASH BLAMED ON PROPELLER
MOVEMENT of & propeller ints ground fine pitch s given
as. the probable cause of the scoident to 2 BEA Arsgosy at
Stansted on December 4, 1967, according to a Board of Trade
report published last week.® The crew consisied of A triining
capiain, a priot under training and & supermumerary miol, two
of whom were slighthy injured.

The pilot under traming was briefed for an instrument take-
off using standard BEA sereens for simulation: he was warmned
I expect a simulated engme failure while the s Wil
between Wy and WV 102kt and 111kt respectively) At 107kt
the captain throtiled back the starboard outer cngine to a
zero-threst condition snd the pillot under training corrected
the sabsequent yaw fo starboard. However, appromimsately one
socond  after the correction had been applied, the aircraft
yiwed sherply io starboard at & mie of 11" per second and
struck the ground Gsec later in a 45° banked attitude,

Diuring the Ume the aireralt was yawing and folling the
capiain confirmed  that full port modder and aileron  were
applied and attempted oo restore power on the throttled back
engine, (hn impact the aircraft carfwheeled, caught fre ard
disintegratedl, and the crew escaped through = hole in o the
fuselage.

Recovery of information from the flight recorder was delayed
by & number of defects which resulied in u need for manunl
analysis instead of automatlic print-oul. Distortion of the tace
precluded analysis of the [l seconds of the Raght; however,
it was possible to draw some velid infercnces regarding. the
rate of Toll and depree of shp. It wat concluded that a
sufficiently large moment to induce the high degree of roll
and slip could not hove been prodoced even had both star-

SCAP. 130, HM Stutionery Office: price, 4s

board eniines besn at zero thrust, and distuption of the airfiow
by-a malfunction of the propeller was considered,

The report concludes thal the most likely ' cause of the
accident ‘was: that Mo 4 propefler moved into ground fine
pitch when the enpine was throttled back bul no evidence
could be found to explain the [aifure of the fAight fne-pitch
profection systems of the propeiler.

MIDAS CORRECTION

AN incormect statement was made int Filehr for July 16 (page
72) Wy the effect that the Midas erash recorder in the Viscount
which crashed st Castle Donington in February 1969, was
inoperative. The recorder was in fact functioning cormectly; our
report should have stited that the fight-recorder system was
inoperative. 1t must be-added, however, that the direct quota-
tion from the Board of Trade reporl on the wecidenl, which
olso stated that the recorder did nol function correctly, was
accurntely rendared nour news item.

BOAC Link 707 simulator BOAC has bought a 707-336C
flight simizlator, at' o cost of more than £] million, from Link-
Miles of Lancing, Sussex, The simulator, which will be com:
pleted by Movember, 1971, will have a four<degrec-of-freedom
mation system ane & Link-built visual display.

CAR Post Mr Gerald F. Hadlock has been appoinled
deputy director of the CAB Bureau of Enforcement. Mr
Hadiock. nt presentl counsel [or the LS Atomic Energy Com
mission, succeeds Mr Willimm H. Lundin, who hes retired.

Alr Transport continued an pags 136
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Safe Circulnrs: Three pecent Asronuutical Information Ciroulas
have been designaied wa having o specific flight safely slind.
Mo 611970 discusses the pmoiice of reporting Eltimeter
pressune asttings to e nearedd half mallibor. The Board of
Trade recommend that for the purpose of in-flight altimeter
setfing. pilots should round down half-millibar settings 16 the
nearest whole millibar. The risk of R/T misunderstandings is
ialso highlighted and the Board of Trade say that it 1z their
intention fo have the hall millibar proesdure reviewed at
lchio a5 s00n @8 opportunity arses.

Clrelar No 641970 bmplifes eardier wamings abogt e
bulence behiod the Bocing 747 Tests have shown thar the [0-
mile s=paration standurd is nol warmnied and normal sepsr-
thon (i, 5 mules) will be applied ih future by air tmific
control, Pilets -ore wamed o apply the same soporation
in the eveni of passing behind a Bocing 747 cutside controlled
airspace and 2t the same height or within LODOFE below.

Cirenldr Mo £2/1970 provides guldence on the operstion of
helicopiers with external loads. The circular s comprehensive
and discusses problems of loading and’ lifting, route planning,
electrical stalic charges, oscillation and the use of hind signals
with parficulier reference to théir ose by persons (=g, crane
crews) familine with a different donvention of signals, The
sigrals 10 be wsed when marshulling helicopters ere reprinfed
in the cireulur

Temporury Londen “Helisiop™ A lemporary “helistop™ for u
Homted numbar of helicopter movements in St Kathasine
Docks, Tower Hamlets, has been agreed by the Centrtl Aren
Board: of the Grester London Council's Enviranmental Plan-
nimg Committee,

The site is on ' the East Quoy of the docks. Conditlons of the

The Sweari

Merlin 1! for which FAA type careificagian wos
ranted om 27 f e i e

The first flight of the Rolls-Royce Viber 600 wos mode (n g BH=1 23 fiyin
test bed from Filtor on August 3. The engine it being develaped jointly
with Flat and it will be offered for civil busimess-jet or mifitory
trainer applications

tempomry tenaney require thal not more than 30 movemenis—
that is 15 sireraft mking off and lending—are made eich day
during the week Seplember 7-13 (Farnborough week) and only
20 movements—or 10 asircrafi-—a day dunng the remainmg
perind, The use can take place for 28 diys withowt planning
rermission,

Mr Neil G, Tharne, chairman of the bowrd, said recently:
“The site- will be restncied {o e by only the guieter type of
helicopters avallable—the Bell JetRanger and the Hiller U-12

Thin experiment will give us practical experience of the effects

of helicopter opemtion and enable us to corry oul 4 noite and
socind survey in the locality, thereby gaining informatiocn which
will be extremely wvilunble when we consider future heliporis or
Vol terimmmals. At no time will the heficopters fly over any
houses in the ores. They will go directly oot 1o and from thelr
flight path over the river.™

Swearingen Certification  FAA type certification wis swirded
to the Swearingen Merlin 11 on July 27, The cight-seal series
[l is powersd by two Garrett AiReszarel TPE 331 turbo-
props, A dipasable load of 497500 allows & high degree of
fexibility in_paylond/range planning tnd with a 7bfag in cabin
differential the cruisecan be planned at any level up to 28 000{5
At thishaight the cruising speed is 296 m.ph, and the: maximuom
runge with reserves is 2,710 miles,

Geophysieal Twin Ohter  Intemationn] Nickel has purchased
second de Hovilland Conads Twan Otter for wse-by s’ Cann-
dian-baded exploration division af Sodbury, Ontario, Inter-
oational Mickel wies the fimt company: o acquire s Twin
Otter for geophysical survey work in 1967, and the combimition
of the aircraft’s low-speed handling chamcleristics and  the
Inco-developed turvey system has proved highly effective,

Inco experts worked closely with de Havilland engineers o
design an installation ‘which would reduce intorfermence with
the electromapnetic equipment caused by the metal sirftame.
In the finnl design, which has prosved highly successtul and will
be ised om the second aircrall, the trapsoillor coill  are
contnined i p wooden tripod structure mounsed on top of the
niternfl. The back portion of the ongitudinul coil & embedded
in the leading edge of the fin which was reconstructed of
glags: fibee. A glass-fibre bomb-shaped vahicle, :ko confmining
survey equipment. can be lowersd from the Twin Otler by
winch on a 500ft rubber-covered stcel cable 1o be towed &t
1200 i,

o
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By Tony Smith

EUROPEAN LINK

NEW MARKETING SCHEME ASSESSED:

MITLAL STEPS I8 THE MAREETING LINE-UF belween Socats nnd
Messerschmitt-Bolkow-Blohm  (gee Fliphy for July 16,
page 78) were taken recently when the Diplomate and the

Mionsun visited the UK for the first time. Some of the details
on the extent of the apreement do nol sppear to have been
finplised bur basically the idea s that, in the UK, Air Touring
Services of Biggin Hill should market the Bol9 Monsun as
“well as the full Socats range, as at present, The name Bilkow
i8 1o be dropped snd Messerschmitt used instesd; In Frence,
Socats dealers, already agents there for the Islander, will alsa
market the German aircraft. In both coses, the Monsun
yirtually becomes part of the Socaty range since all payments
for this aircraft will go through Socnts.

MBRE has dropped production of the Bo208 Junior, claiming
that this was parily due o difficulty in obfining the 130 h.p.
Rolls-Royee Continental O-240 in sufficiently smull nombers.
While the 100 h.p. unit was adeqoate for meny European
couniries, expor! versions necded the extra power. This leaveid
the Monsun s the only lght wircrafi made by MBB, The
copsortinm's motives in linking with Socata are probably two-
fold. First, the agresment provides MBB with an eniry into
the notoriousty “closed-shop™ Freach market and, through the
Brildsh Socata sgent, mio the UK market which it hoas nol
fully exploited to date, Secondly, the Monsun becomes part
of u range—an imporiant requirement {or this elass of aircraft
a5 has been shown by the American industry, and more
notably by Beagle To ensure sn adegeate and efficient disiri-
bution network, it is essential for dealers (o be able to stock a
ringe of types so that they have sulficient scope within the
entire market, A

That the agreement cenires =olely on markeling (4 emphasised
by the fact that MBB will &0 15 own selling in Germany
whers its. dealer network s understandably very good. In the
two countries where the spreement applies at present the

DIPLOMATE AND MONSUN IN FLIGHT

merging of the two makes of sircraft appears to be complete
since Socats would be content for Monsuns to be taken by its
distributors mstead of, =ay, Rallye Clubs, Also, some minor
Rillye components are fo be used on the Monson.

Socata, Tor its part, could not previously offer a spinnable
aireraft. In most Europein countries, whers the requirement
for spmning in the PPL test has been dropped, this did not
matter too much; To expand fn the British market, however,
i spinnable awcraft wos essential in the tange offered. Also,
emphasis on fully serobitic capability s growing and there
are still relstively lew types available which ft the basic
trainerjacrobatle frainer/lourer requirement. Chief rival to the
Monsun in this country would seem (0 be the AESL Airtourer.
Herr Helmut Taschingki, MBB sales manager, told me during
his wisit 108t week that iow prodoction of the Airtoarer would
prevent i bacoming a threai but he appearcd to overlook
the fact that Trojun, the new UK Ticensee, intends to produce
at-a rate of 100 to 150 a yvear by late 1971 or earhy 1972,

Socata s certainly in & good marketing position now with
aireraft ranging from the small Rallve Club to the sdvanced
Diplomate and Rallye 7—which is expected 1o be fully certifi-
cated by the next Paris Show. The gap existing between the
advanced singles and the primorily third-level Islander may
be filled if Partenavia joins the consortium with the P.6E,

Officials from Piper hawve rvecently been tnlking to Socata
and MBB representatives, The American company has virtualy
closed down prodoction omtil Saptember and conld well be
secking & wider outlet in Europe. Il anything comes of this

Heading picture, the Diplomate showing its landing-gear operation
below, same sitwation, diferent ongle, Warthy of note is the farge fin
grec ond ofgo the ventral fin—two Pumrns which provide the Diplo-
mate's owtstanding directionol stobifine




The extremely wuff-uqu#pf:d eockpit ef the Diplamate démonserator,”
The outepilot 'is mowted beneath the throttle and propelier control
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it will be ldlerettimp 1o sef on whise lefms ai BEfesmenl W
reached:

The introduction of the Ddplamate an Lo the British marker—
probably i Ociober toacther with the Monsup—will provide
direct competition 10 the Piper Cherokes Arrow. Performances
af the two types are very comparable bur Mr Bob Cleary,
joint managing director of Air Touring Services, fesis that price
differences are likely o be wide enough lo prove significant.
The basic price of the Diplomate will be £%.750 while thai
of the Arrow @& £10.560. Bazic price of the 150 hp. Monsun
will be E6,000, with the 160 hp. fuel-injeclied vemion costing
an extrg €600, The least powerial mode! was to hove had a
115 hop. Lycoming, bui this has been abandoned in favour
of a,125 hp. version which 5 pow being developed

Monsun re-acquaintance

I fiew the 150 hp. Monsun briefly a1 Hanover during the
show' earlier this yvenr (see Flight Tor May 7. page 758) atd s
simiir machineg was wsed at the Biggin FHll demonstration,
During a short flight 1 was unfortunately unable to further
my Knowledge of the airerafl very much owing 6 the deman-
strotion pHlots reluctance to surrender: the controds, but my
enrlier impressions were confitimed of pleasant handling in
spile of rather heavy wilerons,

Recapping briefly, the Monsun needs bul little run before
elimbing awoy at 100001 min, Smisec a1 75 mapeh, 122 kph.
Using 2400 r.p.m. and 2in. 6lem manifald pressore—the
75 per cenl setting ar L0008, M00m-—the Monsun indicated
130 mp.h. 210 kph. | took the opportunity 1o Ity o gpin

The Moeniua formates on the phnmﬂ'uphlc dircrafi. This partieular
exarmple wos not fitted with retroctable nase gear
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which turned oot to be steep nnd rénsonably rapid, but with o
very guick recovery. The stall, in any configuration; i accom-
pamied by o marked and sodden wing drop—ao doubl every
club’s OFT has his views on the desitability or otherwise of this
characteristic in n trainar. SGI1 viewing the trwining side, it
scemis @ pity, fooe pew mireralt with side-hy-side seating, that
intercom s necessnry,

The Monsun i5 simed nt the smabler cliobd where o single
iype has to [l ail traiving and touring roles. 1t shoold achieve
this very well from the handling pomt of view, dnd, equally
mmpartant., it appears o be robust enough 1o withstand the less
than kid-glove treatment imevitahle with fiving club aperation.
At the same time an excellent finish has been attained, The
pther benefit of the aircradt is the wingfolding facility. Thas
|& & two-man job—one unhitches the wing ut the root and the
other walks back. twisting the wing o fold As alopgside the
fuselage.

Diplomate assezament

Socata developed the Diplomnte (rom the Horizon, bazically
by enlarging the cabin and lengthening the Fuselage. Originaliy
Built as o privite venturs by Yves Guardnn, Socatn ‘bought the
Horzon' deslgn in 1962 and in all 272 were produced ep to
June 1968, Gardan’s designs are now buill by the Sitar
company.

My first fight in A Sccata ST-10 Diplomate was made with
siles pilot Maorice Serse. The Diplomite demonstrator wias
one ¢l the most comprehensively equipped light single-engimed
gircralt 1 have seen. Quite apart from an array of King
avionics—KR-E5 ADF, rwo KX-170 VOR, one with localiser,
nod KT-TiR transponder—it was fitted with the mew Crouzet-
Rodlostal threc-axic auiopilot which is marketed by Soeiin.

To the sccompaniment of @ French pop brondcast issuing
forth from the ADF we taxied to Biggin Hill's runway 23
With foier up, half fuel in one tank and & third in the other,
we uted up a faie amoent ol wrmae before lifting  off —this
s mot » short-ficld aeroplane, bul then nor by it intended
o be. The genr came up with o sound ke rosting clockwork
and we were climbing sespectahly at | 000t/ min, Smjsec.

The immediate impression wins of the remarkable stabiliy.
A lorpe rodder deflection produced no odcillntion as the nose
gwung back agam and the large fin mren browght the aircrafi
quickly back into line. Onee in a bank, he morcrafl would
sty there. just where it was pul. Yer at the same time. there
was no:sloppiness in the controli-—any -movement: produced  an
jnstant and smooth resction, The controls are, fn facl, jusi
about fdeal [of an seoroplane desizned specifically. as &
transport,

AL 150081, 460m, the 75 per cenl cruise sething 152450 npm,
and 83mb manifold pressure. This built the spesd up 10 &
pseful 130kt ‘We then locked in the autopilot which proved
very mccarate although in calm evening air il zeemed hardly
pecessary in view ol the Diplomate's superb siabilivy,

The stability and control éxtends throoghouot thie entire speed
range, Down' a1 the 60kt mark, the controls felt just as respon-
sive &5 ut higher specds The sfall was potebly gentle in any
configurition and, evén with power on, thére was oo s of
a wing drop. In fact, with lots of power an, It was extremely
dilficult o muake the rnose drop atb all and when it did go
still nothing wvialent happened. The spprosch to fhe stall
seemied progressive with no evidence of o sudden increase in
drag and altogether | found the Diplomate's behaviour very
docike.

Lowermg the peir ¢oused a maerked loss in speed ond this
needed 1o be waiched a Little downwind when power had (o be
redfoced to gel the gearlowering speed of TOHd amd then
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The Mensup parked outside Alr Touring's base at Biggin Hill. The
seryice division has five licessed enginters ond, aport from engine
and -airframe wark, carries out rodio installotians

had to be increased 1o stop the spessd decaying below B0kt
Even s0, trim chianges with both gear and fap operation wore
small

With full flap the Diplomate molored comfortably down the
ipproach al 73kt Initially, 1 mads the misiake of rounding
aut a litile high and then of letting the nosewhiel down a
bit oo soon while the elevator was still fully effective.

A short irip In the rear sear of the Diplomale showed up
a shorfcoming - which would prove tedious for rear-seal
pastengers on o long Night. The main spar passing benenth the
front seats meant that, although knee room wes sufficient
there was no fool roome so that it was not possible ta change
fposition very much. This one reservation should not be allowed
o detract from the Diplomate's value as a_superh touring
aireraft. Its extremely good stability cannot be over-emphasised
especially as pleasani feel has nol 'becn sacrificed.

Canada Secomd  Recently pubbshed figures show tha Canada
comes second only to the USA in number of licensed private
pilots. The todnl last year was 20,300, compared with nearly
IBNO00Y in the LISA and 153000 in England, There were also
Just over |00 glider pllots i Coanada end 7,500 commercinl
pilats, ©F the wotal Canadian  cvil-aviation flest of 10,590
atrcrafl (compered with the USA%S 1350004, 6,709 wore privite
and 3,113 commercial, There were neirly 428 ultri-light arcraft.

Seventy per cent of the civil flect consists of senernl-aviation
prrerafl, compared with 97 per cent in the USA and 60 per
eent in the Uk, Utilisation m Canada has been melatively low,
averaging only %5hr poa. per genernl-aviation aircraft. The
major lmitntion on GA operation = distance.

Private flying has increased more mpidly than commercial
aviation in the past Tew Years wnd the trend iz expected 1o
continue: In 1969, the estimated 7000000 Aown by the privite
sector compared with 5030000 n 1967,

Seeing Small Aircrafi on Radar  The American National

Transpartition Safety Board has told the Federal Aviation
Administration that pessive radar refleclors can be made for
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Accomplished autopilot

The Crooeel-Radiosts]l autopilol 5 being viewed a5 some
thing of a bréskthrough for light aftoraft even thoigh it Thas
nol yel been certificated for IFR operations, Technically. the
Freoch onil s rather  different frome the classienl  gyro snd
pneumatic jack principle. Ppeumallc serva coplrols are still
mncorporated, but @ svstem of photo-electric cells B used which.
the company claims, provides both relinbflity and low cost

The unit consists of fwo components: the RG-10 roll and
vaw sinbiliser and the RG-10T pitch control. The two com-
bined provide 8 full threc-axis autopilot Tn the RG=10 unit
the single reference gyro is mounied: with i rotational axis
Wing fore and aft along the fuselage but sct np 45" 1o the
vertical. Thus, one zensor i wied to detecl mirerult move-
mgnts - about wo axes. The gyro has one  depree  of
freedom and précessions are recorded by, an indicator which s
in tarm noted by a photo-electric cefl—all the sentors employed
nre mensuted inothis way. The signals—plus any pilot inputs
from the control box—are received by o préumatie distributor
whichk regulales the feed to two paeumatic jacks meunted in
the afleron eontrol cireuil. The BG-10 can be coupled vin 1
transformer and directional gyvro o an ADF or VDR,

The RG-10T uses two sensors: ane for the Badin artificial
Worizan {0 glve the altitude of the aircrafi and the other for
the dltimeter to mensure the difference between the required
engd aetwal altilude, Control links to the elevator nre the same
as for the rollfyaw uni, The pitch element of the putopitol
ean be coupled o the LS plideslope raceiver 3o that, with the
full three-asis set up, ILS approaches can be made.

In Fronce the sulopilol is aothorised [of wse on seweral
light aircraft but it is still » lengthy process 10 obtiin clearance
owing W the lack of established standards, Also fitting costs
ire wery high. In this country the unit will have lo be
tharoeghly evaluated and approved by the ARB before il can
be fitted in British-registered mircrafl [n anticipation of this.
possible prices in the UK are £600 for the roll!yaw unit. £250
for the VOR/ILS coupling and £700 for the altitode hold umit,
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smadl aireraft and it has suggested that the rules be smended
3o that all amweralt Aylog in areas where radar is used showld
have a- minimum amounl of radar-reflective ares

Race aireraft found The wreckaps of the Australinn Shrike
Commaunder which dissppezred during the London-Sydney
wir rice on December 19 last year hos been found, A state-
ment from the rescoe centre st Aix-2n-Provence reported the
wreckape 1o be on & mountainside tear Courcheval, spprosi-
meately |10 mles off the pilot's planned coumse

A otdl of 41 vistage Cesina 1955 recanily flaw to Wiehita for @ meoting
af the laternational |25 Club, The Cessna {95, mansfoctured between
1247 and F954, was the first commerciol Cessna oeroplone which used
all-metal construction ond woi the lost Cezzng modal bowared by a
radial engine, The 300 h.p. Jocobs engine provides o crylse speed of
about [63 m.p.h. for the fivesseor aircraft. A total of 890 Model 1958
wos manufoctured by Cesing
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Flying the Boeing 707-320C

By Captain R. E. GILLMAN

Established work-horse of the long-haul airline, the Boeing
707-320C has been in service for seven years. For a fresh look at
its handling qualities, Captain Gillman, who works for a short-haul

airline, visited Boeing Fisld, His report follows.

HE BOEING ESTABLISHMWENT in the State of Washington
haa the sort of stimulating vitality that ons finds in-much
of Amercan industry. Apart from the glossy convemion

u1 what wus Payne Field, one gets the impression of an outfit
that hns developed, if not haphagardly, then piecemenl as
the market grow, It's strictly for bosiness and the complex
sprawly from Renton o Everefl, with Boeing Field in the
middle.

I had the pleasgre of flying a 707-310C from thereé. The

abroraft was one of Pan American's, and it stood on the tarmac
it Boeing Field among some 20 aircraft of different ivpes, each
of which was the centre of much activity.

It was loaded 1o some 2068,0000b, 94.000ke:; the fuel load was
72.000lb, 32 660kg, wnd the trim leid =t 26,1 per ceni SMC,
The eogines were started from an external low-pressure air
supply. The co-pilot held the engine-start cootrol switch in
the spring-loaded “ground sturt™ position, and the duct vilve
pressire on the engineer’s panel dropped, indicating that the
start valve had opened. The enginder monifored the N2 (h.p.
turbing speed) gaupe and called “15 per cent N2, wheroupon
the ateri lever wos moved from “cut-off” to “start”. The rise
of the exbaust lemperature on the piloty’ centre pane] in-
dicated & light-up, snd this was watched closely o ensure that
the maximum starting tempermitres were not exceeded; also the
fuel fiow and W1 (Lp. torbine) spesds were monitored. The
engineer wis keeping an cye on the N2 rnpm., engine oil
lerw-pressure light and pressure, gpenerator drive low-pressure
light. voltuge and [requancy in that order, and when the duci
pressure rose xguin, he colled “starter cut-out”, The co-pilol
relensed the 4tarl cofittol swilch dnd as the exhaust temperature
stablised, the start lever was moved 1o the idle position and we
webs in business, The stnrting order was 3, 4, 2, 1.

The engine nojse was surprisingly Jow--less, | thought, than
on the flight deck of & 727, The start levers nre the eguiviient
aof the hp. cock lovers In British installstions, bot with the
additiona) facility that they activate the ignition system when
mioved 0 the “start” positton and deactivate it when locked
into the “idle" position,

To gét the sircraft rolling, only & modest power incresse
was reguired at this weight, but emid the clutter of other
dircmuft on the tarmac, momentum: was mare fhan sufficient, so
that the engines had (o be throtiled back 1w jdle before the
turn out wos commenced, The nosewhesl stearing wheal, which
is on the copiain’s side only, was quile bheavy, dnd it waos
neceRsary to get o firm grip and to eases it in the dircction of
the turmn in order o get o smooth response.

With the nosewhesl some 98t, 2.7m, behind the pilots, and
the ‘muin wheels o further 60t 18in, afl, one needs to pedition
anedell well on the outside of any turn in order to keep the
afreraft moving round = guide line. Visibility from the Right
deck is good, but It & difficuli o judge just how much wingtip
clearance one hos.

There i some lag in brake reaction. One nesds to apply

a little toe pressure and then 1o wait for the brakes to bite
hﬁ‘uru increading it to the necessary amount, but it i relutively
ecasy o apply smooth positive braking, This s just as well,

for the turbofan engines develop more than the uwswal thrust
even when throttled to the idle position: o Jightly lodaded
aireraft tends (o sccelerate all the fime and has o be kepi
in check with intermittent use of the brakes.

Approaching the runway thredhold, the faps were sel Lo
14°, and the stbiliser trim to the complted 3° nose-up. The
vitnl pre-takeaff drills sre covered by o wirning system which
sounds & horn intermittently if ™No 3 thrust lever is advanced
beyond the fap quedrnt and the airbreke lever s oal of i
detent, il the stubiliser trim s not in the green sector or il
the flaps are not comectly positioned for takeoff.

The figires on the vital data card stuck over the fave of
the radar scope showed me that the thrust for tikeofl should
he 1 42 EPR on the inboards and 1 84 on the outbonrd engines.
the ¥y and ¥ were 122ki, and the Ve was 136kt

Before rollng, the attitude worning syitem was tested, the
operation of the test switches op the pilows’ overhesd pune
causing the control columme to vibrite. Should &0 extreme
nose-high attitude develop on takeoff, pressure transducers on
eich wing send signals vin potentiometers on the flaps and »
summing unit in the nose which cause the control colimn lo
vibrate in the pilots” hands,

The noise level on the flight deck was fuirly high a8 Lhe
engines were opencd up to the takeodl setting. By 7Okt the
rudder was giving full steering control, and 30kt later we hit
the famous 100kt bump in the runwiy ot Boelng Field. With
the control column held slightly forward 1o lopd the nose-
wheel, there is no inherent tendency to swing, and then jusi
bofore ¥y, the stick is allowed (o come beck to the meulrd
pasition: on the call “rotate” quite u long rearward move
ment with a lopd of sbout 40k, 18kg, is reguired to achieve
thee 10" nose-up altitnde nocessary for unstiok.

Being so far forward and in this attitude, it is difficuli 1o
be sure when the wheels have lefi the ground, and the only
siife lechnigue is to wail until thete 5 a potitive reading on the
altimeter before selecting the wheels up. It is_not necessacy (o
apply the brokes as this is done il a reduced pregyure fulo-
matically as the gear lever is moved to the up position.

A matural nose-up couple develops with incrensing wpeed,
but even so p positive effort ® required 1o hmat the speed
to Ve 10kt for the imitizl climb, This is the best angle of
climb speed with a takeoff flap selting. With the undercarriage
up. the intial climb =t 150kt wias 200000 min. 610m/min,

Passing through 1.000ft, 305m, the speed wos [norcdsed Lo
180k, 333 k.ph, the flaps retracicd without any noticeable
trim change. and the power reduced o the climbing valie af
1.76 EPR, which resulted in a copsumption of around
9.0001b/he. 2,750k b, per engine.

As the speed wes ‘inoressed o the en-rotite climb figure,
o continuing nose-np couple fiad 1o be trimmed out with the
uid af the stabiliser tnm trigger on the conlrol column, For
newcomers o Hoeing neroplanes this: is mther disconeerting
for it causes the large trim wheel to rotite mapidly with & lood
buzzing sound. However, due to its gearing, it s possible (o
trim very finely and with the minimuom effort

By 5000, 1,500m, the speed had been incremscd fo 250kt




and the rate of climb was 28008 (min, 853mimin, In order
o comply with the FAA regulntions, this speed was held until
100001, Bnd then incregsed slowly,

Pussing 13,000f, the indicated sirspeed was 280kt and the
ree  airspeed read-put showed 373 with a mechmeter reading
of 01522, The Much number is shown digitally within the air-
specd indicator isclf, By 23,0008, 7.000m, with an [AS of
260kt and uw Mach nomber of 0.614, we were still climbing
st over 2000ft min with an EPR of 1.92 and a consumption
of -4,6001b, 2.036ke; per engine per hour, Moise on- the flight
deck was remarkably low, the engines boing barely discernible
above the airstream.

We ran into some light turbulence at this stage. fand the
aireraft proved  very csteble in  pich while exhibiting the
peculinr sideways shake that one gets used o on the Nlight deck
of a long-bodied deroplane,

Lavelling at 31.000fL, 2450m. the speed was -allowed to
bulld op, and as Mach D8] was passed, the sutomitic Mach
trimmiér got busy to counter the nose-down couple. Al
330kt LAS the machmeter was reading 0.8 and the fuel con.

csumption was 35000, 1,5%0kg. per engine per hour st 8 setting

of 1.45 EPR.

Control loads

At this speed, the control loads were guite high, but it was
possibla to fiy quite accurately in pitch by spplying pressures
1o the control column and trimming oot the loads with the
powered stabilizer trim. i

We had passed the snow-capped pesk of Mount Adams
some tme previowsly and were now crossing the Washington-
Oregon border by the Columbiz River. With unlimited visibility
it was & magnificent sight,

The aileron loads when goimg intd a furn were also
relatively high and the rmte of roll commensurate with the
size of the aircraft: the slight nose-down ecouple was held
manually without trimming. In the “clean™ configuration, the
outhoard ailerons are Iocked in the faired position, and Toll
central i by the inboard milerons supplemented by the spolers,
w}iich move out to n maximum of 40° on the down-going
wing.

When the airbrakes were selected “oui™ a marked nose-up
couple was fell initially. as the outhoard spoilers tend to lend
the inboard set. causing the lift to be spoiled over the aft
portion of the wing first. With the airbrakes in &n intermediate
position. movement of the control wheel eiuses dotible action
of the spoilers, moving the down-going wing spoilers further
up and the rmmg-wing spoilers [urther down, This increases
the roll rete markedly; and it may even make the roll control
Sesm ovar-2ensitive

Differential control of the two sete of speilers can he used
to supplement pitch control should the stabiliser jam during
the cruise, Tor, az the sircrafi decelerates, the resuliant nose-
down couple may be too severe to hold manually.

In the event of a runaway trim, a smooth opposing mave-
ment of the contral column will engage & stabiliser trim-wheel
brake and disengage the sutomatie trim clutch in the tail. The
pilot ean then, resort to manual trimming.

An  inferssting point noticed during the desceni was §
digits] flight Tevel read-out situnted just below the altimeter,
This & slaved from an air-data compoter and s readings are
coded oot throogh the height channel of the trapsponder,

On the run into Boeing Field, the speed was reduced to
130kt and the slight nose-up couple held as the undercarriape
extended. A [urther slight noss-up couple was trimmed out as
the fiaps ran to 14°. Speed was now seftled at 150kt which

represented Ve +30KE Lor the weight of [152,000ib, 85400k
At this apeed, contral loads in all axes were modemmte, stabality
in pitch was excellent and the roll rate, supplemented by the
outhoard ailerons, was good.

Extension of the flaps (o 15 oow resulted in & nose-down
couiple nnd the extra drag helpad to blesd off the speed o
the desired Wi +20kt. On base leg, the selection of 0% flap
pave = arift down of 300-400{t/min wilhout the necessity to
change the thrust. A descending turn on to finals was made
at about three miles, and the flap sctfied a1 50° and the speed
adjusied to the Ve of 120kt

Onece established, 1 throttled back both starboard engines
und incrensed the power on the others to maintwin 5 37 slope.
There was no roll from this asymmetric condition and the
swing was held comfortably with a foot-force of sroaond
30401k, 130-180kN.

Approach power was restored all round by S00ft. With one
hand on the throttles, | foupd it relatively ecausy to make the
small power corrections necessary 1o stay on the epproach
path, and the control column could be manugesd easily with
one hand; admittedly il was o smooth day with a surfece wind
of less than 10kt. A

Crossing the threshold at around 60ft, 18m. a gentle flare
was begun, and the piteh control was found o be excellent—
though, not uncxpeciedly, there was some inesiia. Al the com-
pletion. of the fare the aitcraft was Aving level fust mbove the
runway, ond | succumbed te the lempiztion io prolong the
hold-0ff In order to achicve a soft uchdown, This is Dot
recommerided where landing distince ® eritical, but ai this
weight 8 2,000ft, 2.750m, runway scemed more than adequate
nnd this certaimly proved 1o be the case.

The nose was lowered on gently after the miin wheels hod
muched, and the use of the spoilers, reverse thrust snd &
modicum of brake resulted in o landing distance of an
estimated 5.000F6 1.500m.

From the ouwiset | had felt very much at home m this
geroplane. Tt stability gave ong confidence. znd contraf in
all axes wak good, in Faet almosl erisp for on airerafl of this
size. | had the pleasure of travelling as ». passenger in the
-320 on Pon American’s Polar Roule from Los Angele: (o
London, snd can vouch miso for its passenger sppeal. The
excellent altention ome pets militates against boredom on- the
[Ohr flight and it went sorprisingly guickly,

Radial routings

During & visit to the flight deck, | wes inirigued by the
courde~chunging fagility of the Sperry autopilol. A VOR
radial and distance to go cap be fed in, whereupon the anio-
pilot intercepts and locks on to the desired radial. Ten miles
before the facility an alert [ight comes on, and in the shaence
of any updating on the part of the pilot. the sutopilot will
switch over o the next radul, already fed in, when the firal
fmcility is reached. Tgnoring the ambiguods signals ot this stage,
it will, with the aid of a Doppler position, fake up an
interception on the next radial, The Doppler also gives an
pifsel read-out so many miles to the left or right of track,
While over the wide-open spaces of the Morth Allantic the
Doppler is checked against Loran.

I learmed that our takeoff weight ot of Log Angeles haod
been 331,0001b, 150,000kg, which included 150,0001b, 68,000kg,
of foel. Ar 37,000ft, 11.300m, we were croising at Mach 082,
s TAS of 476kt, and the power selting of 1.8 EPR resulied
in a eonsumption of 25000k, 1.135kg. per engine per hour
Los Angeles to London direct in supreme comfort and no
waorry about fusl reserves: quite an seroplone



238

INDUSTRY International

FLGHT lmarmapionad, 1Y August 148

Products
Company News

High-speed information  Importani
inforntition, updated four times o ‘vear,
an lmpst 30,000 mojor UK companies,
their directors, prodiocts, Services. number
of employees and share cupital, = now
offered at 48 howrs’ notice by Kompiss

Publishers Lid, Indusirial Informaiion
Service,
Bource of this informaton s the

computer memory bank used in compila-
tion of  the massive wo-volume UK
Kompass - Regisier, ~ Any  permutation
from varions categovies of data stored
in the computer <in be cxtracted and
primied (o CURLOMETS requireprenis, o
provide u precise basis for marketing
strategies or, in |5t or pummed |abel
form, for direct miil operationm.

Cost of the service weries according
e the amount ol information reguired
by the client. A selection charge s made,
depending on the complexity of (he job.
Print-out charpe is £6 per |000 lings {in
list. Torm) and additionsl copies cost
El per 1000 if requited, Mame-znd-
address labels are £8 per 1,000 with
additionsl vopies at £2 per 1.000. Special
contract rales are available Tor Fejular
users

Full information about the Kompuss
Industrinl  Information Service can be
pbtiined from Kompass Publishers Lid,
RAC House, Lansdowne Road, Croydon,
RES 2HE. Telaphane NDI-686 2262,

To aid fnvestigations into the comples stress
paterns in compresser and turbine blodes, o
new techiigue is being used By Aollr-Rayce in
the development of the RB2)| engine. A
wpecially prepared ceramic cooting is shrayed

on o he surfoce of the components fo be

testéd. When glozed and dry, the cooting
becomes very brittle, end strains induced In
thie part result in the crocking 'of the codting
at-the moximum stroin position ond ot ripht
dangies to the direction of the principal tensile
strain, The poiterns formed by the crocking
are used tor assess phe: streszes in the different
mectionn af the component

Auntomatic Testing  Elliot Flight Auto-
mition  has delivered four computer-
comptrolled automatic test sysems fo three
cuslomers dorning s single month. OF the
four instellations two were expolted. one
wns deliverad to the RAF asnd one wenl
to another division with Elllott Flight
Agtomation, The four Systems with ther
various software packapges are worth
about | ESORO0D, nnd all belong 1o the
eurrent production 770 Series.

This significant rage of delivery. said
to . be unegualled asnyvwheie else in
Europe; indicates the scale of Elhott's
share in this imporiant market and the
steadily. increasing demand for computer-
controlled automatic fest eguipment by
operators and manufaciurers,

In detail, the four deliveriei were two
transportable Special Support Equipment
(55E) systems despaiched by air freight
to the TISA: n stitie inatallstion dellvered
to the RATF to support the Nimrod mari-
time oireraft; and the first Factory
Aulomatic Test Eguipment (FATE)
detivered. 1o Elliott’s own -Airborne
Drzplay Division,

FATE i the first application of the
770 Series: to aulomabic teiding on the
production line and demonstrates Elliot’s
own Taith in the svalue of thid téchnigoe
a5 an integral pard of & gquontity pro-
duction operation.

The Mimrod system s the first com-
puter=controfled automatic test cquipment
ever adopted by the Roval Alr Force
and is by fur the most powerful test
equipment it hie ever pul inta gervics,
It b able to test 34 different “black
boxes” under .on-ling compiter control,
incidentally wsing the same Marconi-
Elliott 9208 compater as s used in rhe
Mimrod's sirborne tictical syatem,

The two S5E sysicms are part of o
hateh af 23 included in an order worth
nearly. 510 million, Ellfott’s tetal order
book for computer-controlled automatic
fedl eqiipment now Smounts 1o some
£ty million.

Plessey  in East  Africa - A major wir
teiffic contral and meleorological radar
network, valued at more than £1 million,
het been ordercd from  Plessey Raodar
Led, & member of the Plessey Electronics

Groop,. by the Direetomate of  Civil
Aviition | for the East Africon Com-
munity,

The tetwork will cover most of East
Africa and & part of the modernisation
programme  currently being carriad aut
i reequip the airports and air traffic
control system of Kenyn. Tuanzinia and
Ugandi with the most advanced equfp-
ment available. Tt will provide for the
rapidly  gprowing towsist industries and
the ever-incressing air truffic moverments.

The: hub of the pew air tratfic control

systern will be o central amea control

radar station equippsd with n Plessay
AR-5 long-range radar, and a Plessey

aptomatic secondary - sirveillance mdar

(55R) system. These radam will be used

for surveillance and contral between the °

thrée major abporis  of BEasi Alrica;
Entebbe (Uganda), Mairobi (Kenye) and
Dar-es-Salanm { Thnzamia).

Also on order for the DEnreciorate of
Civil Avintivn are three  Plessey AR-1
medium-range terminel wren radars for
Entebbe; Dor-es-Saloam and the pew
Kilimanjaro Internations| Ajrport

Triplex in A-MOB  The Triplex Safety
CHlass Co has secured o contrsct Tor the
muin pilst’s windicreens for the A-3008.
The Triples order 18 for the two fat
windscreens which are lurper than ' those
generally wied m commercisl aincrslt
each measures 44m (1, 120mm) wide and
18in . (635mm) deeps Two |Omm
strengthened giass plies  act as  Toadr
ciirfying meimbers abd the ouler ply.
which corries 'the gold Ffilm, i Smm
loaghened glass. The glasses ire bonded
pogether with sheets of vingl, the edges
being protected  with moulded silicone
rubber,

The first two ses Triplex will deliver
by the end of August, Work on the el
punels i going ahead to o sifict manu-
factoring schedule, The contract has an
unustial clouse: Triplex has been asked
to carry oot the structursl and eaviron-
mentil testing of the windscreen, This
high complimenl to the guality of the
exiensive best Facilities ai the Research
and ' Pevelopment Cenbre af the Triplex
Warks 0 King's Nofton, Birmingham,
results from = visit by executives of the
nirfrime  constroctord.  Snfas.  Experi
mentnl panels have slrendy been assesned
4t Snips’s Toulowse. factory - gnd sugcesss
fully pigsed o 470 mpoh. (210m f2e0) bird-
sirike fest using.a 4b (1.8kg chicken,

FPEOFPLE AND POSTS

Mr 'G. Howell has betn sppointed 1o
the board of High Duty Allovs Ltd as
finante  direcior.

Mr John Davies: we- former bead of
thie Confederation of British Industries.
becomes - Mimigler of Technology in suce
cession to Mr Geolfrey Rippon who i
maihe Mmister for Europe in the changes
resulting from  the deatlh  of Mr [ain
Macleod, Chancellor af the Exchequer,

Cimnernl  Electric’s ‘Military: Engine
Division has named new penerdl man-
apers in two of ity opersting depart-
ments; Mr L, B Heurlin' 5 now geoeral
menager—Malitary Product Support De-
partment; and Mr. L V. Tomasettl has
been miade penernl managee—TFEM De-
pariment,

-




IN THE AIR

FLIGHT Intermationad, [3 Awgust (970 219

By Tony Smith: Number 244 of the series

“BURN! BURN!"”

Hat-air drift over Oxfordshire

¥ OAPDLOGHES TO SOME OXFORDSEMIRE FaRMER (whom |
M have never met) for the four-féel square patch of very

flattened corn in the ventre of ene of his flelds. He may
wonder how an earth anybady got there without trampling 2
path or he may now be a fitm belicver in the existence of
mini=men from Mars, In fael it was dobse when 1 made an
inplutned and none-too-gentle arrival n & hot-air halloon.
A little 10 my credit, perhaps. my firsi landing earlier on had
bezn both intentional and riather more contralled.

Briwmin’s firsl steps in the newly revived arl of hotir
bulldoning wers taken in 1967 when the Hot Air Groop
produced the Bristol Belle, My own introduction to the sport
begin in the dppropriately ancient conmtry-seat Surroundings
of Rycote Chapel near Thame. In the back garden of the
adjacent [ermhouwte; Don Cameron, previously & member of
the Omega group which produced fen eraft between 1968 and
itz disbandment fast year, laid out his 54000 co fi magenta
and ‘yellow Golden Eaple, G-AYAM. He buili the monster
himself in the Bristol workshop where he produces similar
unils hospecial order. So far, gince he begin building balloons
earbier this year; he bay made six, two of which have been
exported. A production rate equivalent lo ane 4 manth For
something os oxpensive (frem £1,500 complete) and, well,
pecullisr a5 & halloon dllustrates the extent 1o which this spert
s mow growing,

Daf Cameron sub-contracts much of the work involved, He
supplies (he design drawings and has sub-coptragiors cut out the
materinl and do the routine sewing—a full mile of which is
nvolved, The important fiddly hits are dane back &t Cameron’s
workshop—with. his wifie's belp. The canopy material s high-
tenacity nyion proofed with polyurethane. The nermal method
of construction i= to join topether & keries of gores rather
like a parachute, Each gore i5 of nearly semi-circulir - crosss
section so the tenzion ln cich one is very low. Minor rips;
from trees for instsnce, arc thus prevented from TUNTInE
arpund the entire structure like a ladder in o pair-of stackines,
Smoath ballogns can be made—Cameron tecenily delivered
one 1o Belgiom—but lines: of latersl ribbing have 1o carry
tension lopds and ot as tesr sloppers, In the gore-type
versions, nylon webbing between each segment takes Uhe stress
—with & safety Faclor of to lesy than 25—while horizontal
tapes prevent tears from Spresding but tnke no strain, Gores
azo allow the shape to change with varving foads—from fiai
and sguat with & light load to long and narrow witk 2 heavy
ong. This has the advaniope of keeping the stressen sgual;
with & smooth balicon, there can be only one lodd where the
stresses are the same thronghout the canopy,

Laid out forlarnly on the grass, Golden Eagle looked rather
like a giant steam-rollered banann. Preparations for inflation
Gre relatively straightforward. The vast volume of fubric fits
mio 5 surprisingly small bag—a sort of distended holdall
five times (he size of the hand-loppape voriety, At the top of
the canopy is the rip panel. which Is the top half of one of
fhe gores and is held closed by Velero strips. On landing it
is pullad apen to dllow the hot air o escape. Prior to inflation
the line 1o this panel must he checked and this involves snter-
ing the monster’s mouth and wading, arms flailing. through
acres af nylon 19 the crown, From the outside the Impression
15 of 0 six-foot jumping bein making Sthccalo progress up &
mamimoth handkerchicf, The danger in this procedire is of
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HOT-AIR BALLOON in the Ajr...

Abeve, Don Comeson emerges ofter checking the ripi below, o
irifle worrying for the novice, with | 900°C rodring past his
kndas: right, Tin Godfrey simks ever lpwer ot the basket
complete with an armjul of burner

becoming lost, bul | avorded: this By staying close to Tim
Gudfrey, a member of the London Balloon Club, who was (o
pilot Goldden Eaple on this trip.

Watching o balloon deift gently over the countryside one
might jmagine thet this was onc of Tthe least active sporss
possible. This is not at all true as far as the preparations for
flight are concerned, Ordinary, simple ambienttype air has 1o
he introduced into the canopy before any henting can be done.
In siill air this is achieved by opening and closing the neck
as if shikmg o sheel Ripples then flow up the hody =3 it
atrts to breathe,

This s the time 1o lght the burner, which hangs from the
hate of the balloon on |2 steel wires. It feeds from propanc
cylindets in the basker (four is & typical load although we
tafried only three) each 'of which holds 3516 of liquid at 4
predsure of up 1o [00lb/sg in, depending on ambient alr
temperature. The fuel i waporised m coils surrounding the
burner jer, The whole unit is quite a picce of precision
engincering formed of welded-up staipless stee]l lubing and
eosting about £120,

Protective clothing 15 something normally associuted with
technical complexdty and it seemed {nconproous to see the
cragh-helmeted pilot pull out o box of matohes o sturt things
going, But a halmel i 4 necessary picce of equipment with the
helty bumner instalistion just wbove head level, Once the pilor
burner was alight, Tim Godfrey fested the main jet which s
controlled by a small lever. | wasn't really ready for the 6ft of
flame which shot out af about 14ft/sec Tike the tengue of some
damon chameleon. Excceding the output of most industrial
heaters, the barner produces around five million Bru/hr with
&8 burning temparature prohabliy near the 1.900°C maximum
fer propane. This ensures almost dotal combustion which, in
turm,  prevents build-up of an explosive mixtire inside the
billeon.

Tim Godirey crouched behind the burner, half in the basicet
which lay over on its side. He aimed the jet at the mouth of
trolden Eggle which Don Cemeron and 1 held open, feeling
like Lilliputian dentists. When the hole was big enough he
fired the bumer in short bursts and gradunlly the great whale-

like canopy began to heave and expand as i gulped in huge
breaths of -air. With only three crew. we were rather shori-
hianded since parmally somecne would have held down the
craown of the balloon wuntil ahe canopy had fillad qoite sih-
stantially. We lacked this team member which resulted in
fioidon, Bugle moking its.own decision on when to rise [
spoa did this, flogting gracefully upwerds, an awe-fnspiring
brightly coloured genie, towering 8bove the house and up o
the height of the trees.

All this caused a problem, for the canopy! was stll filling
and after each burst of the burner itsucked in more air. the
pressure difference clasing up its mouth, Don Cameron and
| heaved awiy at opposite wires above the burner o 1Ty 'to
force the gap open bul this alse pulled the balloon down,
plus the burner, plus Tim Godirey, whe sank over lower indo
the now upright baskel until only & white helmet and two
gloved hands tussling with the fearsome fame-thrower could
be seen. At this point we conceded 1o Tim's urgerl reaues
to relense our grip on the rigging lings and to allow the canopy
to ascend to the foll extent of the wires. We then Tepeated
the performance until eventually the big. colourful bubble
had filled.

The next stage was to heat the ar enough o mike the
balloon ascend, a process which involved the same short burner
bursts alternated with 8 basket-rocking procedure by the crew
as §f o relense suction but in fact o see how near to Might
the graft was becoming. The safe operating tempersture for
the canopy maserfal @8 110°C. Thermometers are carrisd by
sofne ballponists but the long wire necessary [ies in wail for
the tpes of waywerd boots in the fraught period during inflation
and Don Cameron has abandoned the idea. On o hot day, the
lrapped air must clearly be made hotter than in cooler weather
to madintain the differenée in pressure reguired for mn ascent.
S50 on hot doys foad has to be limited and the permissible
figure is worked out from a weight versus ambizat temperatare
geid drawn for each crafi, A way of overcoming this weight
resiriction i to use materinl—alteady wvailable—ahich will
withstand higher temperatures, but (his- costs three times a5
much as proofed nylon and its heat loss is greater,
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On & calm summer's evening such a3 the one during which
I flew, the inflation apd lsunch hss none of ithe excitement,
s0 1 am todd, of the eguivalent operation in aoy Tezsonable
breeze, Abosi 15kt @ wsually thought of a5 getting near the
lirnit, although - inflations ia. 25kt winds have becn svccessfolly
carried out, If no shelier is available behind irees, the basket
has to be walked or Tun along bengath the inflating- canocpy,
500 a Ilnopch depends om the availability: of willing—and
healthy—helpers.

By the time Gofden Faple had expanded to its full glory,
severil people had gatheréd to witoess the sirange sight They
were immediately tecruited to hold on to the basket while
Don Cameron and 1 clambered abosrd, A [ew more blasis
from Tim on the burner and we lifted off and drifed away
over the farm howse.

Having passed the trees Tim procesded to demonstrate
probighly the most appesling aspect of ballooning. Wa
deseended to . grass:-top level in the next fGeld and  drifted
slowly geross in the light wind, A= the fence drew pearer, an
extra burn or two lifted us gracefully above it and we crodsed
over the farm frack and into the next feld. A foll thirty-
socond blast propelled os up to 500§t or so—an Apolle-like
lift-off cun apparently be achieved by heating the trapped air
considerably before lake-ofi.

An amrborne balloon 1% an excellent plitform from which
i oheerve the vaparics of wind and the effecs of thermnls.
Mormally, when drifting along, the wind cannot be [elt because
the crafl is moving with it. But a breath of broeze can be felt
when fiving into wind shenr before the balloon evercomes its
ineriia gnd thkes op the fresh direction. The wind is diverted
by ohatructions and experts can somedimes tEe this fealure o
go round o clump of frees miher than over the fop. Going
owr a ridpe will camse the proundspsed (0 incresse owing to
the venturi effect.

Winle the glider pilot prays for thermais, hi ballooning
counterparl is nol 80 keen, With the balloon in a thermal, the
air in the canopy must not be allowed to cool oo moch. If it
does, then once fl fing out or & downdranght s encountered,
a mpid descent starts, @nd a8 cooled deséending balloon needs
a lot of hest to make it go op agsin, Over dusty ground it is
possible to watch thormals fooming, enclosing miniatore - dust
devils gyrating upwsrds. Thermals often cause the eraft to
swing shoul, the basket acting like a big pendulum, and the
twisting air iz someiimes strong enopgh 0 starl the whole
thing slowly turning.

Down with a bump

Established at 3 stepdy 300t or S0 i was my tarn to fiv
Dirty waler from condensution dripped from the burner,
cmphasising the noed for proper overalls. In the calm evening
air T found I covld judge burns sulliciently well {o maintain o
fairly oniform cruise, Jodging descents and ascenis was tather
more difficult, Several seconds of anticipation is needed gines
the balloon, st 15000k all-up weight plus about two tons of
trapped air, has consideratle momentum. I the air s allowed
fo cool foo moch, the crafi descends determinedty, which
encourages the novice pilot to burn furicosly, Suore enough
the descent afops butl is immediately replaced by an equally
determined ascenl. All this Jeads to the familisr fopoidal
progress of the learner pilot,

Once having established a satisfactory glidepath for an
approach, the rate of descent is held comstint by frequent
short sharp bursts of burner. When landing in & light wind,
the whole spparaiis lurches downwind after the basket has
touched, bl having dizsipated 48 momenium it rapidly regaing
its upright composure. Tn sironger breeges things bécome more
fraught and instant apernlion of the rip panel 1o spill out the
hot air is nteeded fo prevent basker and crew from being
dragged bodily across muddy Gelds A frm touch-down shows
the yaloe of o crash helmet, for the balloon, complete with
burner, tends to carry on for o few feet once the basket has
stopped. It s the pilots respoosibility 10 grab the burner
cradle before touchdown to keep it undar control.

Flushed with fhe success of my first landing, I sel sboul
trying some Jow-level fiving, bt T. hadn't really sorted out
the dalaped resction sufficiently and this—preceded by earnest
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demands- from Tim to “Burn, burn!”™-—led to the unplanned
arrival in the corn. While T recovered my composure afler
thizs moident, we -driftcd on over farmlond, some bulls in one
fiald becoming n little oo interested for comfort when we
tonched down briefly, Traflic on the country roads groond o
a halp when we passed over at tree-top height as intrigued
travellers - studied our stately - progress. A formation of four
Andovers wheeled around the sky above us, whesling & littie
bit harder when they saw us not far away.

Clearly, high-tension wires arc the balloonst’s worst engmy.
The peotle brecze took us. at an angle acrose a hine of pylans,
s0 for a good fen minutes both Tim Godfrey and Don Camearon
pleeed the two avidlable tteps up ind down the beskel clutching
a hox of matches in one hand and & match at the Teady in
the other.

With dusk beginning to fall, Tim selected his |anding field,
1 the muny copsiderations (o he tkeén ante sccouni, one
of the most importent & the proximity of a road, A farm
rack passed alopgside our - infended touchdown point but so
did a subgtantial wood. The few minutes of debste aboui the
best course of action seemed rather out of seronantical con-
texl, where decisions are usoally of a more instant sorl, The
regiired descent angle looked perturbingly steep but deft use
of the vent panel, which can be opened and closed to release
someé of the air, csteblished us on an approach path which
would have impressed o helicopter. At the same time, frequent
short boms Kept the balloon hot and we made a gentle touch-
down with just & short bounce,

Az we wers in the cormmer of the feld furthest from tha
ropd, the best plan was clearly to gei the craft 1o the other
end 50 that the trailer could be brought up clese. Don and
1 climbed out—making sure we did not let go owr grip on
the basket—and Tim then fired the burner for a few seconds
io lifi the balloon a matier of inches. Looking rather like
Ben Hur in his chariot, Tim kept up the short burmer bursts,
while Dion and T pulled and heaved with sppriprate slave-like
efforts.

Most of the nearhy willape appeared (o hove turned oot
and we found we had landed near Holton—all of five miles
fromn the starting point we had left sn hoor and wenty minutes
earlier.

Deflation of a hot-zir ‘balloon 13 carried ool mercly by
pulking the rip pancl. As the hol air escapes in a long man-
made thermal, the great canopy collapses sadly like @& shrivel-
ling whale, All tha: remaing it te sgquesze oul the remaining
dregs of air—a fnirly leogthy process—belore packing the
canppy -away; Onee the rip- panel s done up oz, the craft
is all ready for another flight.

While  ballooning is an excellent way of getting virtoaliy
nowhere and faking a long time whout it. there is the enormous
allraction of floating over the countryside in the pesce between
burns and at the sime time Zequiring o vseful background
of practical meteorclogical expecience. It i an activity which
produces 3 unigue sensation of complete detachment from
the world, and a feeling of relaxation which can probably only
be experienced when domg something thoroughly pointkess
butl nevertheless thotoughly enjoyable.

"Of courze, s all frightfully doperous | . "
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McDONNELL DOUGLAS DC-10 PREPARES I

Reading clockwise from top right, the fail section sh owing
the 43ft long, 8ft-diameter straight<through duct, housing
one of the CF6 powerplants, and above it the double-
hinged rudder. The DC-10 is a wide-bodied aircraft, and a
considerable amount of internal trim is fitted 1o the proto-
type which also has full test instrumentation instalied. The
braking system Is by Goodyear. The aircraft has large-
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RST FLIGHT AT THE END OF THIS MONTH

b

area double-slotted flaps and leading-edge slats, The

size of the DC-10 ean be gauged from a comparison with

1 ground equipment. Large flap-guide shrouds, leading-sdge
slats, and engines slung well forward on low pylons are

characteristic of the DC-19. Large cockpit windows are

. ovident in this three-quarter front view. Inside the cockpit
the layoutis particularly neat.

LONG BEACH




ROYAL

THE QUEEN'S FLIGHT OF THE ROYAL

and because most af thess are meosmall countries, there

are few mir force .upits operated oxcluzsively for Roysl
trovel: a VIP aircralt genemally suffices; Thus the Queen’s
Flight which whe Reoval Air Force operates at Benson in
Oxfordshire js. a umigue institution, existing solely 1o carry
1he Quezen, members of the Royal Family, visiting Heads of
State, Mimifters, Service Thiels of Stalf snd sclected Govern-
ment officiais on their business journeys, The Flight js also
umique in that, although being o part of the BRAF dnd within
Alr Support Command, it 45 an institution on its own and
most af ity personnel are not subject o the normal operational
towrs of duty which obtain [n otber pans of the Service. For
example. same of the sircrew and proonderew hove been with
the Flight for peripds of op 1o 14 yesdrs, Once o man is
scleclcd—and a0 officer, NCO or ammin & forced 1o jom
the Flight; he s mvited—aund provided he likes the job, he cin
remain there & long time. Since overy man pp the Flight is
nware that he i serving the Quesn and members of the Royal
[wmily in a very personal way, these two focts together make
for b unigue brand of enthusizsm, loyalty end snerpy.

The Flight has been based on BHenson's plensant green acres
since it was formed there in 1936 as the King's Flight, i the
doys of Edward WIIL; and the firéi Copiain, Sir Edword
Ficlden, remained in charge of ‘it for more thao 25 years—
a record length of service for this indtitetion. A wislior to the
Flight f[ecls something wnoosual at Beason as soom as he
reaches (he hangar whare s headgunrters ars and where a
fittle door marked “Secority™ 8 surmounted by thy Royal
oypner, Having pegotigted this barrier and been provided with
an identification badge he finds himself n a hangar where sre
housed what are undoubledly the most benurifully maintained

Bn‘.msn THERFR ARE FEw KmeoRoss now lelt in the world,
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Text by
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Photographs by
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AIR FORCE

Refiections on the Royal cipher (above)
affized to one of the Flight's Andavers.
Left, onother of these aireraft air-
barne from RAF Benson

pircraft in the world; three highly polished red-and-silver
Howiker Siddetey Andovors; two red Westland Wessex HC4
helicopters; and, unless ft 8 away on training duties; the
Besgle Bosget O wsed by the Prince of Wales, who hos
enthusiastically formated .on his father’s aeronautical footstaps.

The visitor with his hoedge fecls rather in the same position
my one of the wools in the “identikitis™ in the hangar, each of
which bhas s silboustte behind the hook on which it s kept,
50 that ot the close of the day’s: work & glance suffices Lo sée
if ony ono of them is misting. So at the end of the doy &
visitor whose badge {3 missing from its hook might find himself
being senrched for inside one of the Andovers or Wesssx or
event the Royal Bassel.

The feeling of something different from the usoal RAF
operational unit is emphasized when the wvisitor reaches the
other side of the hangar and climbs the stiirs o an upper
corridfor where the altcrew and administrative staff have ther
offices. The crew rooms areto the right and fo the left. rising
in geniority as nimes on the office doors proclaim the Sectetory,
Officer Commanding, the two Deputy Captains and  the
Caplain. The last mamed octupies an execulive-sivie guite
with  cloakroom, lobby, sn exit to the wirfield and softly
furnished ' private office. The present Captain i Aic Cdre
Archie Winzkill, who has held this post sinde the beginming
of 1968,

Altbough he wns & Batlle of Britain piol, his visstors do
not find themselves confronting & uniformed, beribboned air
commodore: ingtead, & dark suit = de rigueur, consonant with
the business ntmosphere of - carpets and  curtains. This 13
because, by tradition, when an amr commodore $5 appoimted
Caplain of The CQueen’s Flight he tnkes up the post as a

Continued an paps 247
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Prince Charles' Bossett in the hongar at Benson seen
right) beyond the toil rotor of one of the Queen's
light Wessex, Below, ons of the fiight's Andovers

en raute
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compare the leaders
with each other:

Merlin aircraft have been designed to take full advantage of the

advanced state-of-the-art of our present technolcg?r. Merlins have
g

the most rugged structures, the best systems, the h

hest

performance and the greatest ability to fly with unsurpassed safety

when poor weather conditions make the going really tough.

HWOTE: Speed and Range are listed in mph and statute miles

WORLDWIDE MERLIN SALES

Bal-Air GmbH

5892 Meinerzhagen/Westl,
Flugplatz

Wesl Germany
Commercial Air Services
Hangars 2, 3, 4

Rand Airport

Germiston, Johannesburg
South Africa

Tramaco Services

Post Office Box 671
Kinshasa, Republic of Congo
Africa

Nationwide Air Services
PTY. Lid.

Box 162

Mascoft 2020

NSW, Australia

Avimotor Suprimenlos
Sua Saminario 169

Sao Paulo 5. P,

Brazil

AlResearch Aviation Company,
U. 5. A, Canada, Mexico

MNew York (E16) 585-4700
Chicago {312) 6542555
Atlanta (404) 691-1832
Cincinnati [(513) 871-1718
Houston (713) B44-B208
Los Angeles (213) 646-2770
Toronto (418) 678-1677

Mexico City, Servicios
Aerecs de America SA 571-2036

SWEARINGEN AIRCRAFT

Post Office Box 32486

San Antonio, Taxss TE216

Telex 78-7315

Cable: Merlin San Antonio, Texas
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ROYAL AIRLINE ...

fes highly polished wing reflecting its. fuselope, one of the Oueen’s Flight Andovers near RAF
Bensan; below laft, o combination of polizh ond elbow groose kesps the Royol cypbher bright;
and, at right below, one of the Wewsex, giving o glimpse throwgh the door the fnterior




FLIGHT lnternational, 13 Auguat 1570 247
Continued fram page 244

serving officer; but afier a few months, if found accoptable,
15 gquietly inwited to retire from the Service and continue in the
post 4% a civilien, This sdds 1o the onique charscter of ihe
Flight because jis civilinn bozs confrols six BAF airerafl and
& 4l of about 140 Service personnel. In sccepfing his post,
the Capiain becomes a member of the Roval household and
a5 muoch of his tme is spent in journeys to and from
Buckingham Palace, for consultations there, #s in his oifice at
Benson,

The Captain or one of the Deputy Captaing (Gp Capts
B. A. Primavesi qnd R. €. F, Peirse—wha by conirast arc
regulir serving officers) alwaye accompanies the Dueen or
members of the Royel Family when they trevel by ain whether
they are flying in one of the Queen’s Flight aircraft, or by an
airfipe, or in anoiher Service airerafy, cither British or from
one of the Commonweslth countries. The rdle of the Captain
or Deputy Captain on these flights is that of a confrofler or
corordimator of the mission; he sits in @ compartment located
in the Andover between the fight deck and the Roval
phesengers’ accommodation, although this configoration may
vary whan the Duoke of Edinburgh alone is on board. Mention
will ¢ made later of the diferent types of “fit" which can
be put mic Oueen's: Flight nireraft occording fo the reguire-
ment: of the journsy.

Benson base

Siting of the Flight at Benson, where it has: been for its
whole existence (except for the war vears when it became the
nuclets of the No 61 Speciz]l Duties Sgn) 15 convenient in
three respects: for positioning aircralt al London Heathrow or
EAF Mortholt for Royal and VIP flights starting from {here;
for fAying in. to the grounds of Buckingham Palace or
Kensington Palace: m ong of the Wessex helicopters: and
nlso for conlinuation traiming since the awfield s I8 in area
clear—albeit only just—of the UK sirways system.

In the mear future the Arposy force of Air Supporl Com-
mand, now located at Benson, will run down and the madn
occupant of the nirfield will be the Headguarters of No 38
Group, ASC. The Queen’s Flight will of course remain there,

Hut whatever other units thére mayv be &1 Benzon, the Fhght
i completely self-contained in its offices, hangar, workshops
and stores on the airfield, The chiel point sbout this independ-
ence iz that while the work it does pertaine only to Royal
Joternevs- by air, and hemce the number of jits: afroraft is limited,
(here must b enginesring backing in depth. Thiz means that
instead of doing its own finit-line and second-line servicing tike
normal RAF squadrons, the Queen's Flight also does third-line
sarvicing—thal i&, major overhaols of fs aiferalt and  their
installed eguipment, Mot only does the Flight possess this
complete technical capasility, but very often has to carry out
overhoul or repair work againgt time, in order 1o fit in with
a Roval schedule which cannot be altered, so closshr iz it
gearsd-in | 1o pther armngements. For eyery flight, whether
carrying Royalty or the VIPs referred fo earlier, the arerafy
designated must “work;" there is no back-op machine syvail-
able; Because of ‘this the facilites ot Beason -arc  wvery
comprehensive,

On the north-west side of the hangar, underneath  the
administrative offices, are workshops for carrying out mainten-
ance ‘on tadio and navigetional aids. Thers is a carpenter’s
shop where tabies, coal cupbosrds end anything else required
for a Royal aireraft “fit"™ are made, There is 0 catering depart-
ment presided over by the stewardds where Royal in-flight
meals are prepared, and adjoining this {8 & dining-room where
the Duke of Fdinburgh and the Prince of Waoles have funch
when they come to Benson for continuation training.

Om the other side of the hangar are more engineering work-
shope, including one for engines, where & complete record s
kept of all the powerplants m the Roval aireraft, When a part
haz o po back to il manuefactorers for repair & carefuol check
i% mide lo ensure that exuctly the same part is returoed, 1t is
possibile in an’ emergency for the Flight to chenge an engina
in one of the Roval afrerafl in 12 howrs, or in -other words,
avernight, Alsp on this side of the hangar is the flag store
wihere the Roval or Presidential standerds and flags of every
country in the world are Kept! its racks, with flags draped over

Tha red and white Baogle Bosset with the Prince of Wales' coat of arms
displayed on the fin. Below, malntenonce on one of an Andover's Dart
engines

them, resemble a three-dimensional dictionary of the world
Simtes- When & Queen's Flight aireraft lands al a forcign air-
field the personal standard of the member of the Royal Family
on board and the fag of the country being visited sre flown
on ‘the top of the aircraft. being pushed out from the
navigator’s position behind the two pilots

Tust gutside the hangnr, across the road,:are stores which
again iltusirate the Flight's self-sufficiency. Flere seating of
yarions kinds is kept for the different fits which go inte the
pireraft according o the purpose for which they are required
and the ViP5 they are carrying.

There wre shool five different fits for the Andover interiors,
pccording (o whether the ajrcraft sre carrying the Queen,
other ladies of the Royal Family or the Duke of Edinburgh.
As Pringe Philip does much of the flying himeelf he favours
a simpler interior arrangement including cupboards for uniforms
and suits, n galley, and & desk for o secretury, When ladics of
the Roval Family arc being carried, specially comfortable
spating is provided, in chairs which swivel and—in the cese
of the Royal Princesses—are 50 designed that the headrests
do not interfere with Royal headgear; in effect thete are really
po more loxorioes than uny siandurd firsteclass airline seat.
In fuel, the peneral izyout of aoy of these aircraft fits is not
as elaborate as that of many privite execulive aircraft, The
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theme & one-af strict procticality as opposed [0 UNNSCEIEITY
opulénce;

The Flight has: shour 24 nircrew, mnlndm,t air stewards
and erew chiefs, the lifter being respansible Tor the aircraft
while they are on the-ground away: from base.

The Queen’s Flight prides tsalf on huwving the highest
standarit of technical abdlity in the RAF and it 18 therefore
seif-avident that those invited to volumieer for service with
the wnit must ‘mensure op io strngens) ade and personal
standards, Groundoréw work haidh and often do loog Hors;
but, for ull thit, the ¥isitor gaink & sirong impression of a
contented bunch of men, very much aware of their opigue
respandibility and taking justifiable pride in their jobs. Not
for fhem a pinesto-five routine: if an zitcraft needs servicing
in the middle of the night for “a Roysl™ the following morn-
ing. they - do (ke job cheerfully and without entupllim

Becnise no hackup aircraftare available it may be necessary
a4 timed to signal for 4 spare from remole phrts of the warld
and obtaining this can sometimes be achieved with remurkable
dpeed, like the 24 hoitrs in which 8 réplacement was fequesied
from Fijl, despatched &nd received.

Alrcrew nesessarity Stay o bne the  Queen's Flight for langer
tours than prevail elsewhere in the Service becavse fight safety
misl nlwaye be the piromounl eonsiderntion and it takes o
longish apprenticeship. before erews become fully proficient
aod - fumiliar with all the various aspects of Royal aic stavel,
It goes without sayimg thot {hese sircrew are all of well shove
averape ability and G2y go out of their way 1o make flights
interestimg and informative for their passengers.

As Tar as the fixed-wing aircmalt afe concemned, notification
of Roval flights = givén by the Board of Tmde throish
Mptams and a “purple mirway™ B provided which other alrcraft
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are advised 1o keep clear of betweett stided fimes. This pro-
cedure, while it canopd guarantee thsoluje salety oo Roval
Mightt, gives the mircrew a measure of confidence and suppor,
cipecially when instrument mcteorological conditions prevail.
A fnr w¢ Queen’s Flighi helicopters are concerned, the same
sort of wir traffic safegunrd does not al present prevad and a
grest dezl of responsibility rests: gppon  the individus] pilot
fiving at o comparatively low level, an keeping a watch for
other airerafl. Recently ong af the Flight's Wessex. cirrying the:
Prince of Wales was . involved in an air mids ox it was fiying
nenr Warminster, Wilks, in poor visibility at L000TL and - this
ineident highlighis & very specinl problem. For some time the
Captain has been concersed with the rising incidence of “near
masgss’” and collision nsks, pacticularly swath light fircraft in
the lower altitudes; and has been pressing for npearly o yeer
for the udoption of i tighter syelem ol control. As s resull of
the Intes) incident i i hoped thet the new svsiem proposed
by the Flight will shartly be put into effect. _

Deen's Flight airerew prepare sirip maps for members: of
the Roval Fomily o follow their romte: during fight, (hese
proving especially popular on helicopter jovrnevs. For mijor
oversgus - tours like the recent Royal visit (o0 Canada, rodie
bhooks are prepered giving nemes of all passengers; fimes at
destinetion and looal climeatologics) information,

It hardly needs mentioning that Queen's. Flight sireraft are
kept in an immaculate copdition, both inside and out, Their
silver finish & highly polished and the réd sorfaces of paly-
ursthane paint arc kept bright by washing and the application
of plenty of elbow-greaze, Originnlly the Royal kircraft were
pamted Day-glo red, bul i was found that If aoy lozs of this
surfmge otenrmed it had 1o be temedied by repainting, & Jess
ensy fask than the refurbishing of polyuréthane surfaces

In mddition to fying Queen’s Flight aircrafl on  Royal
jeurnévs in the Linited Kingdom or o oversess, some# of the
pilol ‘mircrew gt Bénson provide instroction when required—
for igstance Sqgn Ldr P, G. Piooey s the Proce of Wales®
fiving instroctor—or superyise coniinuation tralning for the
Puke of Ediphurgh, The latter's fixed-wing pilot is Sgn Ldr
AW, Picking and his helicopter pilot 18 Sqn Ldr B, M, Kerr.

Costs

Cost of maintaining: the Flight has been given as £450,000
n vesr: nnd like that on the Roval 'yacht Beiramsds, this
expenditure of public funds for Koyal transpott has been the
ihieet of some criticism, However, so long a5 Hritain | has
a monarchy, the sovereign and other members of the Royal
Family hawe to folfil & busy mound of engrgements, Both in
the UK and overseas. Becanse of the time factor many of
these journevs have 1o be done by air if they are to be done
at 6ll; dand if thefe were no Qieen’s Flight such brips would
haye to be made in other RAF aireraft or ones from ihe
corporations. WNol only would - this prove extremely expenzive
but it would in fact be an orzmnisational impossibilitg: also
there is no doubt that the additionn! safety fuctor;, which the
Queen™s Flight is able to provide because of fhe Tamiliarity
of i long-serving  nircrews with  the special procedures
invalved, could never bz achieved by ed hoc armngements n
other people’s aircrafi, There §5 of coorse also the point that,
apirt from. sheer convenience. fiving k8 very muoch surer—
ang sifer—meins of mesting 8 Reyal engngement than the
alfermative of taffic jams. police: sscortt and all the other
atigndant frostrations of modern road travel. Also pnything
thiat cen be done to ease the lof of the Roval Family by
helping thém fo relax. bebwedn eapgopements, in the comfort
able and familiar - surronpdines. afforded by aireraft and
personfie] of a Quesn's Flight that thevy hsve come o know
and trust, 5.8 worthwhile recompense. for their hard: work.,

m speaking of cosis, il wleo needs In he poidted ont thai
Minmsterin] and other non-Royal fiving accounts for 40 per cent
of the monual effort, which—if doma by other means—would
make a considerghle hole in someone else’s hudgel, With all
this -assorted fiving, afrcrafl are uhilized' o their absolote
maximum ond there = no doubt that by any stundards the
unit {5 cost-efective,

The arpument for rataining the Ouesn’s Fligh! is a con-
vinoing one: and fhe Hm.- record of the Flight wself—it has
pever had an accident since its formation—is: the - drongest
evidence which edn be odduced for such an arsument,
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Letters

Anglo-French Tit for Tat

Sk, —Congratulations on  your remargeable  aricle
entitled “Ce n'est pas la co-opération” which puly things
in fheir true perspective and proves clearly that the
chauvinism which is basically French is something
totally unknown on this side’ of, the “English” Charnel,

However, 1 have some remarks to make about it
I find jt werv difficult to believe that in 1962 Sud-
Axintion got the |leadership in the Concorde project when
it was - "5 per cent British asrodynamics and 100 per
cent Britlsh power™ If it was so, it looks ad i your
intzrests hove beoen defended by the Salvation Army
rather than by a responsible government. As far ps 1 am
concgrned, ' owould think  that the figures were more
balanced in terma of serodvnamics, So, 1 would find it
very imprudent for Mr Davies to guote your figures.
Adzs, the link that vou establish between Concorde and
an eventual entry into the Common Market js something
1o be arpued aboit,

I come now te the problem of the English sithdrawal
from the A-300B project, The conditions laid down by
the Brtish Government prove [n my opifion that they
had ne intention of completing the deal, T think that you
are sufficizntly aware of the problems involved m airerifl
development 1o admit that a fixed contract 15 nothing less
than unrealistic, The examples: are moumesable in all
the main alreraft-bailding countries, Also, the request for
the use of Rolls-Rovee engines exclusvely was chviously
o restricfion imposed on the project regatding its
potential LS markes

Anvway, it is Fair to sy that the A-3008 did not
fulfil these requirements. It is no less fair (0 add that the
hypothetical BAC Three-Eleven does  not fulfil | them
either, even the clause concerning the engines—the “ex-
clugive” seems to get less and less mandatory. As for the
“indispensable” experionce of Hawker Siddelsy, the
explamation is that rejecting them would have meant o
supplementary delay for the project since a long tme
ago it had been sgreed that Hawker Siddeley would be
responsible for the design and manofacture of the wings.
MNobody else worked on this part of the project, During
all this tme BAC was planning the Three-Eleven?

Sa on this subject again, T would advise Mr Davies
o b overy prudent and, o any case; not to Follow your
Jugmestion,

Another point on which [ have a different pomi of
vigw [rom yours i@ Dazssault's Mercure market How can
vou declare that o 133-scat aircraft aims at the =amc
market as one with 230 or more seas? Lat me add
that the Mercurs is designed (o be economical down to a
range of 250 miles.

Also, when vou say that the Mimpe GE compeies
with the MRCA and that Snecma’s M33 engine chal-
leng=s  (présumably) the Rolld-Bovee RB199 may |
remind you that the Dassault Mirage G flew three years
apo and dhat the MS53 has already run on the test bed
Ong can also sy that the next Paris Ajr Show sheould
=2 (he presenfation of the twin-enpgined Mimpe G4
Who'is competing agamst whom™?

Finalby, while it 5 true foosay that US airlines run
abont 60-70 BAC Ode-Elevens, |t muost be remembered
thiast United  Airlines muns: 20 Caravelles and that the
apresment between Douglas and Sud concerming the
licence-buiding of the Caravelle was eyt shorl two years
before the pppearance of the very similar-looking DC-4,
the success of which you know aboul. | would also
suppest you nsk Pan Amecican's Business Division ils
opinion about the Dussault Fan Jet Faloon, unless it
order book s eloguent epough, This means thet the
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French naronautical indostey enjoye n ceriain consideri-
tion in the States, It must also be remembered that the
orders for the BAC One-Eleven have not reached 200
yer and that those for the Caravelle stand at more than
I

In conclusion, | would sey that the English
in Europe as far as engines and avionics ks concerned is
accepted by everybody, It s fair to say that in sir-
frumes. helicopters, satéllite launchers and  missiles,
France iz nol your sscond.

What n wasto of time end offort this everlasting baok-
biting batwesn England and Franee i8 at 2 tma when all
enidcavour should be concentruted on gettmy o bhigoer
Europsan shire of the workd market in the face of the
American challenge.

An article - soch as the one which promoted ghis
Ietter does not contribute (o this purpose in any woy,
Answering & so-called chauvinisrn by aoother stronger
one hes zlways: appeared to me to be a disastrous ‘pohicy;

Chipping Sodbury, Glos G, VERMONT

Organising for Asrobatics

Sm,—1 am a wvariety of Neddy who, contrery to the
lesrned Roger Bacon's views on the species, wishes o
speak up on behalf of the British public.

I. slong with many thousands, attended the asrobuatics
festival at RAF Hullavington on July. 26, Whilst accepting
that our inclement weather does curtail flying I Teel that
the Rﬂ}:ﬂ Aero Club has achioved nothing by way of
stimulating public intersst m aviation.

A propos—why was the only apparent lavatory located
40 [ar from the major car parkT Could it be that the
RAcC is intercated in & new land speed record?

Why were no participating aireraft on view in front
of the public areas? A couple of joyriding Pipers and
some team hack aircrift -are not sufficient to retsin o
four-year-old’s” inforest on a sunny day, let alone the
public-on & wet day,

Why was Herendeen's performance in the Pitls -Special
curtaifed? An explination over the public address
aystem, whilst not 3 substitute for those sfimuluting roils,
would have helped.

Surely the RAcC should appreciate that the organising
of o public displuy in anticipation of VFR conditions
5 just “not on” in our climate and thar the British
public is fot made up of camels. Perhips a transfusion
of us Meddies into the RAeC is not such a bad idea,

Warthing, Sussek B M. KILLICK

Airtours: how Independent?

Sm,—1 have observed the operations of BEA  Alrfours
from Gatwick and 1 think that the moin body of your
readers will agree that it s about time certain pertinent
guestions - about this company were answered. I vou
publish this letter it is possible that these answers may
be gpiven; if not we shall never know,

(1} How mich, in round figures, has been paid or
contracted to be paid and o whom lor their Cometl
aircraft angd, if thess amcraft sre: lessed’ or  hire-
putchased, wt what inferest rate and over what period?

(2) Is-it true-that Airtonrs were allowed to modify this
price downwards, after completion of the negodations.
in the light of the price paid by Channel Airwsys sub-
sequently, ‘and has theré been uny précedent for this in
other aireraft purchases from the Siste corporations?

(1) What payments have been made hnd are being
mede in respect of the massive ground-sapport and
ex-BEA maintenance &quipment, rampy iransport, ete?

(4} Has any payment been made in respect of Comel

LETTERS for these columny shoold be addreessed i the
Edirer, “Flight," 'Dorret House, Stamford Streer, London
SEL, and must bear the mender’s nume and addresy, though
the addrecy will wen be peimied in full unlezs the mainre
af the lefter requires i, A mom de  plume v ecceplahls
anly in excepiional circumasiances. Brief letiers will stand a
betrer chamee of peblicotion,




The ex-Femagusta Yak.!| referred ta by Spt Chamberlain in
his letesr ot cight

LETTERS ..

aircraft spares sent to Gatwick &nd Comel sparcs
holdings and storage charges at owtstations?

(5] Arc the rates for handling services, ctc, obtained
from HEA ai duistations the same as those applying to
pther airlines? Arg the same stapdards of technical
neigtance provided By such outstations for other airlines
s for  Airiours—remember the maugural Chanmel
Airways hussstop sarvice fire-extingoisher incident?

(6 Has. dny payment been made for Operations
Muanunls and operational sssistance from BEA Project
ard Development branch—particularly in reference to
the reported purchase of heavy. jet equipment, and what
piyments have beent made in respect of uniforms for
flying and ground staff obfained from BEA stores?

(73 In wiew of the moving amd distorbance allowances
piid to sircrew 10 transfer from Heathrow to Gatwick
(ELO0 ench). how are these and other exira eosts
catered for in their charter rates which sre highly
competitive?

(8) Why, apart ffom the Balpa involvement, [ Artours
are-a truly independent -airline, are they nor recruiting
pilots from the independent sector mstesd of solely
from BEAT

Horsham, Susrex " 1, MILLER.

Caaprt

Meorcure Prospoctive T
Sie—Most regular readers of Flighs know how o cope
with gimple misprings, and the supgestion that the direct
seal-mile cost of the Dassavlt Mercure will be “lower
by about 1.15 cents” than that of the Boeing 737-200 is
unlikely to feol anvone. Equully, most readers interssted
encugh to take.a long look will realise that the positions
of the 737-200 and ‘727200 are transposed in the do.c
plot (pege 154 of the July 30 issue) What | find more
puzling and more serious @8 that, in his long comparison
between the Mercure and the 737-200, M Hruner has
got afmost every figure for the Bosing not merefy wrong
but so wrong that the aricle becomes nonsense.
Perhaps our Fremch friend might be persunded to
tike o sefond look st the Amencan arerafi, which
ectually has higher empty weight, considerably greater
pavload and higher gross weighl than the estimates {or

250 FLGHT internationn!, |3 Augurt 1970

the Mercure. He might also give further information
on the aforementianed dio.c. plot, which shows the One-
Eleven 400 as so moch worse then the DC-5-10 and
Caravelle ITl. Most of the actos| achieved costz | have
scen for these aircraft fas the figures arc American the
Curavelle ig the VI show. the Bratish aiccraft 1o be the
cheapest. There is also the matter of pscado-fechnical
justificetion for circular-section (uselages and the strong
implication that Boeing was limited by existing pro-
duction muchinery i designing the 737, Thia i= quile
ancther matter, but if M Bruner went o Seatile he
would find Boeing nover did anything without studving
the pliernatives.

Hasternere, Surrey RILL GUMSTON

Cosily ¥Yak

Sm—It was with great delight that 1 read of 1the ex-

Famugusta Yak-11's arrival in this country. Late in 1965
with S5gt J. D Luxton of RAF Brize Norton | attempied
to resover this aireraft to the UK while serving at
Micosia,

I was asured of g airworthy condition by its prood
owner despite my briel diagriosis of a bent main under-
carrigge and engine bearers. not 0 mention the propeller
anvd various small holes, With a promise of unofficial
pssfstance: from many quarters 1 attempied to purchase
the nircraft, but the inftial offer of £25 was somewhal
rodely turned down, the asking price being £1,000. Al
thin point my interest wiined considerahly.

I enciose a photograph of the zircraft [see above]
o i was in 195 and have several more which may be
af interest to Philip Mann.

RAF Scampian, Lincy T, F. CHAMBERLAIN,

Sar

IN BRIEF

Mr Vic Butler (33 Homes Road, Shepperton, Middx)
would like information about G, B Redrup and his
Redrup Pury axinl-barrel engine, boilt in the early 1930s
and fitted in o Simmonds Spartan.

The 24th annual reunion of 50/61 Sgna is to take
place on Saturdny, October 31, at Ye Olde Cocle Tuvern,
Fleet ‘Sireet, London BEC4, Tickets are available from
1. Lusgelles, 15 Crantock Rd, Catford, London SEG.

DIARY

Aug 15 Tiger Club: &ir Sguadron Asrobatic Trophy; Sywell
Northants.

Auvg 16  Bamstormers Flying Circus ; Barton, Manchestsr.

Aug 18 Waymouth Carnival: Blua Eagles Army helfeapter dis-
play team; Woeymouth, Dorset.

Aug 22 RAF nir display: RAF Chivenor, Devon.
Aug 22 Croms-Channed gyraplane rece; Dovar-Calnls,

Aug2? Tiger Club: de Havilland Aercbatic Trophy, Liltle
Rimnington, Gloa.

Aug 22-73 Intemnalionals Datzes Flug Rallye 1970; W. Germany,

Aug 22-31 National Giliding Championships: Open Class: Don-
casier, Yorks.

Aug 3 Barnatormers Flylng Circus (venus to ba andeunesd).

Danixh Dive Bomber

In oarly May, writes Howard Levy, In conjunction with tha
Danish 25th anniversary of the I[beration, a Sasb-Hullt
B-17A was presented to the Egeskov Veteran Museum at
Kuvaarndrup, The P 4 W - powersd (Swadish-buiit 859 h.p.
STWO-3) 1944-cra two-ssater, formerly used as a targei-
towing aircradt, was reconditfioned by Saab and painted in
Danizh Ajr Force colours: During the occupation, a Danish
brigada in exlle was farmed with B-17e but never went into
eporation befors the war ended. The photograph shows the
presaentation with Count Flemming of Resenborg, president
of the Danigh Aeora Ciub, nnd Gen Stig Noren, Commandsr-
in-Chlol, Swodish Alr Force, at left. Gan J. Brodersan, Chisl
of Staff, Danish Afr Force, is at right.
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FLYING AND ENGINEERING TRAINING AT PERTH

& ¥OU TAXT DN, there 1 an air of pristine order about. Air
Training's sirfield at Scone, near Perth. For & moment
an ex-Service pilot might be forgiven for thinking that

he was back ar FTS for there is ihat indefinable arr of a
professiorial school. Aircraft park between details in ordecly
rows in front of spotless: hangers and  the - stmaosphers s
enchunced by Instroctors and students oniformly torned ol
in blazers and grey flanneis.

This degree of ovider is no mere facade but i symplomatic
of the disciplined approach to, flyving traiming which has been
fostered for over thirty years-at Perth: The airfield was built
by the local authority in 1935 and management was entrusted
to Airwork Services: sibsequently, after the war vears. the
company bought the field outright, and since 1945 a flying
school has existod under the headmastership of Wa Cdr
F. D. MNuogenl. He had been associpted with the school in
pre-war davs and returned 0 command Moo 11 Reserve FTS
in the late fortias when it was felt necessary 1o retin a large
reserve flying element (o support the tegular Air Force,

Perth has always bean nssociaded with  professionmal, as
opposed W0 privete or olub, flying tuition and the school's
Commercial Pilots Licenee wnd Instrument Baling conrses
were piven Hodgrd of Trade approval as long ago as 1954,
What. perhaps, makes Perth unique is the exient to which
couries are operated for engineers; there are virtually two
schools at the airfield and the engineer students live and
work alongside ameraft that are in intensive daily use

The airfleld is, as s ooatter of policy. almost exclusively
devoted to flying training, and lodger organisitions, sech as
an -gir-taxi serviee or an independent fiving club, are dj-
coursged. MNor are the ‘school’s operilions divergified by the
wholskale acceptance of charter commitments; though a small
amount of sach flying obwiously fnjscts some weleome Variety
into. the fiying {nstructors” dadly round.

The location of the school i, to be fair, o mixed blessing.
Apart from an sirwny  directly overhead, the pirspoce is
relatively free and o large proportion of the activity in the
area is mormally generated from Perth. However, the attrac-
tion of the spersely populated Scoftish confours for i Titary
low-level flying mean that u -student must, from the outses,
learn the vilue of the Mkl eyeball. Conversely, it is necessury
for & student to acquire a basic instrument fving skill at an
carly stage 30 thal constructive trafning can cantinue in less
than ideal conditions. It {8 somelimes suggested that the United
Kingdom 3 the finest matwral flying training ground in the
world because of the varety of weather o which {he country
iz subject. Runwayx, approach lights and Jet-down mids are
important prerequisites of all-weather fiving, and in these
reapects Perth i3 adequately equipped, with the added con-
venicnce of major terminals within easy renge for diversions.

During the list féw years, Air Secvice Training has chosen
to speciilise with Cessna afreraft for the school fleet, and the
organisation now holds & dealership for the singles and the
310 varinnts. Twenty-seven Cessna 1505 Lorm the basis of the

A Ceszna 310 and ang of the new aerohetic Cesing 1505 ever the
eifield ot Perth. The new holl con be seen ar the left of the picture

fleet, two of (hese being the Intest asrobatic versions., Chip-
munks had previously been used for the limited amount of
spinming and serobabie flying specified in the TPL approved
syllabus, and ope of these will be retmined at Perth so0 as 1o
keep the type available 1o the enmneer students for fype
guahfication. Schoo| sireraft are normally replaced afier five
years on stremgth, and the jnstructors speak highly of ‘the
durability. of the 150 2% a basié trainer,

Twin conversion end instrument rating training is done on
the Cessne 310, of which the school had, ut the time of
Flight's wisit, six with 2 Turther enc to be defiversd shortly
from Brussals,
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AIRWORK SERVICES . . .

The sources of the school's students are many and varied
with, for the time being, only a relitively: small numbeér being
directly afteibutable fo. the Alr Holdmgs parentge Participa-
tion in the BOAC/BEA Joint Pilor Trulning Scheme sesched
B peuk in the troiming explosion three years ago but this was
aurried oot on a contrachual basis with po investinent oo the
purt of the corporatioms i the sehool facilities. The fubire of
truiming under this scheme (8 dependent on how BEA and
BOAC s2e ther reqirenients: and i obviously thie “in-hotsa"
Eucifity ot Hamble will he entended fully before further con-
trawts: are ploced with- 5 commercinl Orgamsation like AST.

Sponsored training by the mdepondents his been 8t o low
level for some time but Cambrian, for example, i continiing
it extablished relutionship with the schdal with [IEW COUrE
stacting. {0 Ogtober, Oversens stodents aflend From A ffiosn
and Middle Eastern coumtries under elther povernmenial or
airlipe sponsorship and Perth s shortly to mungge a fying
schotl in ome Africen oosntry, supplying nstroettes  on
secorndment.

Apart from: the fiviog and maintenance requirements of o
fiving school, exlensive ground iratning {acilites mre reguired
in apder 10 meet the rigorous stundards of the Board of Trude.
For the Hme beng the ground. schiool at Perth, under the
Head of Siudies, George Oldficld, is spread in hutted necom
modation.  While mot  (deil, the rrangemoenl  oeverthcless
provides ample lecture rooms and uss 1§ maode of some
ingentous visual mids. A asew gronind school building ‘has heen
designed but nlready & ougnificent lecwre Ball hes freen
ctecled a5 parl of a tew holl which is due for peoupaticn us
titse words appeir,

The new hall, a £340000 investment, jo desipnad 10 cater
for the social needs of students for whaom Perih will be home
for \two years, Catering for ul] etaff ahd studerds is to be
eefitraliszad in the one building, which alio contting bars,
libraries, television lounges aml billiatd rooms The Busilding
i5-not tuly & residential hall 8 with the exceplion of self-
contiined Mats for the Lateting ninsager and the motron, there
i5 np sleeping iccommodation: this is already addegliately
provided for up to & masimum capecity of 306 students jn
existing buildings:

Mumerically. the enpincering school handles more: students
thui the flying schoal, up to 20K usin(ly: being in rezidence.
Thel target for the studeri urdertaking the full course will be
the achievement of A and Ircenees aad this- makeg [or o
very bullesyllobus, partioularly when allowanse offen has to be

made Tor n languape problem. All the students start with thrée
maonthis spesl in the fittimg shop where they lesrn the basic
tge of tools and metslwork. In the muin futorisl Bangkr—
éntirely separate from the fying school, premises, it should e
recorded—a range of light-aireraft types 15 available on which
all mipetts’ of fmundenonce and repiir can be muoght Waood
and fabric |s represented by n Tiger Muoth, meta] siructires
sl the wge of plass-fibre punels are taught on the Hght Cessna
types and an umexpected gift of Cessna 310, whose condition
made it surplug to the fiving schools needs, provedes proctical
experience of avionic installation and electrical systems.

Engine -and propeller overhaul s also mught in the main
hangar and when o team of students hias assermbled an CREine
they -then see for themselves that it works The school huz
bl & miobile engine lest g with self-sontained ‘vontrol cals
and the aefl feels that this lends #d &ir of reglity’ 1o the
BN Eroe.

Perth doss not specifically cater for radio training bur a
spocialist electrical Course isirun, the last six monthe of which
are spent at the BLUA bese at Blackpool.

A ol st of 250 menns Mat Perth lind on olmost one-to-
ooe stafl (atudent ratio and alse that the school is ope pl-the
Lirgest employers i the lowality. Local relations azegood nind
the school j= represenied in many of the-fieighbourhond's
snciel and sporling activities. Mot all sro as profiable ns the
Scoutish Inlernational Air Rally in whish the school e
pitted lnst year, Priges and cups 108 total vidue of E54% weps
brought back o Parth by 4 team of three studenls: there i
ke a moral in tho| somewhere.




Above, A typical scone on the flight line gr AST. {Below, clockwize) naground school
elossropm o course is touphe the principles of airways flipht plosning; o Tiger Moth
ard worious Cessnos pravide procticsl training in the enpineering schoel where

students afio ltedrr (o gverhoul engines, these ore then tested on the schivol™s
mobite Hg, seen befow




VERSHADOWED -~ somewhat by (he more plamorous  and

certainly more difficulr shuttle wehicle, the space g is
just a8 imporiant and In many ways more versatile, Present
plans eall for the g to be' developed in parallel with the
shuttie go-that the two vehicles, complementary to, one anather,
can provide @ trapsporintion syatem oot to high Eurth orbit
or [urther.

The tug is the only space vehicle ul pressant [oresesn which
wionld connect and be compatible with 2l present and foture
vehicles nnd systems. Tis enrbiest ude, -as the hink hetween the
shuttle and the space sintion, would be 1o ferry 'people and
cargo between the two craft in Earth orbit. While the shuttls
could be made to ferry cargoes direcily from Earth to the
space station, variouws condtraints  indicate that  this s
uneconomic and thart a4 separate vehicle (equivalent as it wers.
o & re-usesble upper stage) could do the job much more
efficiently, albeit with the penalty of & second transfer of men
and materials.

Studies for the tug &re underway at both the Marshall Space
Fhight Centre, Alabama, and the Manned Spacecrafi Centre,
Houston: the former 18 particularly concerned with the many
possible uses of the wehicle.

The space fug owes ils vyersatility fo modular design, The
Marsholl Cendre studies are bosed on the use of thres: main
modoles—erew, cargo and propultion-—which could be used in
& number of combinations, depending on the naturc of the
mussion, Since the tug, when assembled. can never be hrought
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These artist's Impréssiont give an idee of the size of the twa vehicles comprising the
bick-g-back space-shuttle leyout wirich Is currantly foveured by Masa. Left, the booster irith
o Boelng 707 mounted in ploce of the orbiter for comparison. Centre, the octudgl shuttle
tayout. Right, the booster reploced by o Boming 747, Two firms, McDoonell Douglas and
Marth Americon, are esgaged In preliminary design werk on the shuttls

THE SPACE TUG

back to Earih for refurbishment (in this respect 5 is, like the
Apolle lunar module, a frue space wehicle) a lot of thought
has to be -given to mamiengnce techmiquoes, though the neces-
gity to lerry the sub-assembliss afl the tug inle: fpace in the
first place ensures that this aspect receives: due attention. in
fact all the components of the tug will be detigned for
compatability with the cargo comperimen: of the shutile.
The tog could be established in orbit ina sumber of ways.
In the early applications it would be plaged in Barth orbit as
i space-shultle payload. It could also ke launched ss the fourth
stage of o Saturn V. In liter and more advanced missions 3t
could be flown [rom Earth orbit to the Moon a8 the paviond
of o nuoelear-powered shuttle. As lavuoched by Saturn 'V, the
propalsion module would be mounted atop the 5-IVH siage,
and the puidance, nmavigation and comtral syatems, which &t
present are contained in the annular instrament onit carried
on the S5-IVB stage, would be contained within this modnle.
The core of the tug §s the propulsion system, which, like
that of the shuttle, must be designed for re-useability. The
primory  element of this dusl system wouid weigh about
0,000, burn Tiguid hydrogen and Tiguid oxypen, and be used
ta gencraté the miin velocily changes snch ‘ms planetary
injections, braking, orbital-plane changes, or for lunar landings.
The secondary system would weigh about 100000k, burm
nitrogen  tetroxide  and TIDMH  (unsymmetrical  dimethyl-
hydrazine} and would be used for creating the small velocity
changes necessary in docking end fine trujectory corrections.
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The crew module, much smaller than the propulsion module.
would weigh sbout 10,0000k, It could ferry up (o 12 men from
low-Earth orbil, fake lwo men (o service sabellites or help
with the nssembly of & space base or nuclear shuttle, hodse
three or four men on the Moon for 30 days or lenger, or
act 18 o “lifebost” for the shuttie

The carpgo madule s basically s erew-module shefl {(top
and bottom) with n cylindrical centre section; ifs size, there-
fore, would depend upon the bulk of the cargo envissped.
For ihe checkowl of a satellite; {or example. the tug might
be equippsd as & tedt laboratory for frsi- orf second-line
maintenance, the satcliite would be grasped with special
munipulator erms - and pliced inside the carge hold, which
would then be pressurised zo that it caunld be Inspected in a
“shirtsléeves” environment.

The propulsion modile, together with suitable deep-spice
scientific and guidance package, could alse be used for the
exploration of the plunets.

Closer to home, the tug could help to expand lunir explora-
tion. The Satorn V' wvehicle (gsing the tup’s propulsion sysiem
as a Tourth slage) could place nearly 10000016 payload in orbit
around ‘the Moon, about 30 per cent more than that of the
three-stnge Saturn V., Such n flicht would invobre | two
Saturn ¥ wehicles: one would be used (o insert a S0.0000b
space station inta orbit sround the Moon, while the other
would have as payload a manoed Apollo command and service
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mpdule, o space-tug crew module and the carge module

Europe, of course, has nn intérest in the lug ss & possible
collaborative programme with America, Last Aptil the Eldo
coungil approved a-proposal to meke o stody of an unmanned
tug, with cryogenic propulsion and having particular applico-
tion to the transport of payload from the shuttle to goo-
stafionary orbi. 'Two  indusirial  lenders have now  heen
zm:pld:l:l. and ench will be the subject of & six-month. 5200,000
stady.

The first group, whose tender was made by Hawker Siddeley
Dynimics, includes the Bell Telephone Manufaciuring Com-
pany (Belgium}, Air Liguwide and Enginss Matra (France),
Erme and Dornier (Germsanvk Fiat and Montedel (Ialy),
Fokker-VFW (Holland) and Contraves (Switzerland): participis-
tion by the lasi-named firm will depend on the Swiss Gowvern-
ment jormng lhe programme.

The sccond consortium s led by Messcrschmict-Bilkow-
Blohm, and 12 partners are British Aireraft Corporation and
Eiliptt Automation (Britain), Etudes Technigues ef Construc-
tiotrs:  Aerospatidiles  (Befgivm), Selenia (lwly) :and Snins
{France], Both studies sre directed by Eldo in collaborstion
with MNasa. X

In sddition Eldo has sccepted a lender by a consortium
formed by MEBB and SEP (Société Européenc de Propulsion,
France) for B smdy, worth showot £50000. leading to the
defimition of the main characteristios for the propulsion system,

ERTS CONTRACT

Masa hes awerded Generpl Electric 2§50 million contract
to dévelop equipment for the Earth Resources Technolojy
Satellile system  (Erts). Work will ‘be directed by Mosa's
Croddard Space Flight Centre, and will include development
of two flight spacecraft, cquipment #ng scrvices needed for
& ground data-handling system, o spacecraft receiver —and
ground platforms for caperiments in remote-site. deta-collection
SYALETTES.

Tha first progmmime devoled exclisively (o studying Earth
resources from space, the Erts spacecralt will test new sensors
and the techniques needad to carry ool geological and ecalogical
surveys of the Earth. The resulting sysiem may prove to be
one of the most socially wseful space: projocts vet devised.
Date obtained will include information on crop spocies and
health, -sml mnd rock tvpes and modslure content, coastal
shoalmg, surface-water distribution and water pollution. Suit-
ably instrumented, the satelhite could also warn of forest fires,
iceherps, destrictive looust migrations and could  possibiy
predict earthguakes,

The two spacecraft will be modifications of GES 1964
Mimbus weather satellite, with an expenment piyload con-
sisting of & thres-camers, return-beam, vidicon multi-spectral
television system being developed by the Astro-Electronics
Division of RCA, and & four-band multi-specttal radiometnic
scanmer o be built by Hughes Aircrnft. Also to be moiuded
i a video lape-recordes ) reproducer; ab présent under develop-
ment by the Defence Communication Systerm Divizgion of ROCA.
These sensors will obtain image data i varius bingds of the
visible and mfra-red spectrum wsing spectrzl ranpges selected
with the help of potenfinl customers, and previously studied
by instrumented Nasa sircrafl snd verificd by o space experi-
ment carried on Apollo 4.

The Erts spacecralt will zlso carmy receiver) reluy equipment
1o coflect ditn from  remote, unmanned data-gathering phat-
[orme and transmit il (0 ground receiving stations, Eventually
g5 many ad 1000 ground platforms: may be used in this
experiment GE will be responsible for the design and con-
struction of the first six of these platforms,

Erts-A g scheduled for launch dunng the first hall al
1972, The 1 40Hb spececraft will be placed into & circuler
Sun-gynchronous, near-polar orbit about 565 miles above the
Earth by a Deltn rocket, An opemting lifetime of ong year
is anticipated:

Key triching stations for acquiring Eris date ere located at
Fairbanks, Alaska: Corpos Christi, Texas; und Greenbelt, M.

The operations control centre and the dals-procezsing facihity
for the missions will be at the Goddard Space Flight Centre.
From here the -substantia]l quuantities- of Earth resource data
will be processed into o wsable product and made available
o user apencies end porincipal investipators, The Ens pro-
gramme is mmder the overall direction of Earth Obiermiions
Programmes at Masa headqmarters,

INTELSAT 3F-8 LOST

The eighth and fnzal leinch m the Intelsar 3 series of
communications satellites, on July 23, resulied i the less of
dipnais during the apopee burm shortly altereacds. Intelsal
AF-3, in its stefion over the Pacific, was to haye been a spare
for the existing Pacific-or Indian Qcean satellites, and had been
placed in a highly elliptical transfer orbit immediately  nlter
taunch: It had then been left in this path for 27hr in order o
determine its orbit and the time at which circulanzation wiis to
tuke place;, according to the wsual techoigque, Al G2ISGMT
on July 25 the spores motor wis fired Tor the 25ser circularisa-
tin, Telemetry was received for 14.5ec, witer which trans-
miisgions ceased, und all further attempls by trecking personnel
al Cape Kenpedy, Howail and Carnarvon to contact the
satellite failed.

This launch represented an investment of ubout $13 millian,
of which 55 million will go to MNasa for the ¢ost of the long-
tank Thor Delts argd for milisal tracking services, the biulance
being the cost of the saellite, built by TRW and s sub-
contractors.

A total of six second and third-generation  communication
sateilites now provide a plobal communication service (o the
Th member nations of Intelsat, the Interpations] Telecommumni-
cations Sateflite Consoriium, Infelsal 3F-6 and 3F-7, together
with Intelssai 2F-3 as 4 spare, service the busiest region in
the world, between Morth America and Europe, Infelsit 3F-4
and Tntelsat 2E-4 provide the Pacific service (betwieen America
and the Far East) and Intelsat 3F-3 over the Todian Occun
provides the Burope-Far East fink. _

The Intelsat 3 sedes has now had three losses oul of
cight launches (two being due to fawlts 1ovolving the Thor
Delty launch  vehicle). Although the satellite was insured,
Comsat Corporation (the managing body for Iotelsar) will
probably not be able to benefil, since it is understood that the
policy was eifective only if both 3F-7 and 3F-§ failed; Infelsat
AF-7, launched on April 22, is fully -operstional, thongh due
fo yet another jaunch fuilure its station-keeping fuel s
sufficient for rather less than the design lifetime.
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Nimrod shows its paces

By JOHN BENTLEY

rast werk for the first time the Press
wig  dllowed to Ay an  the Hawker
Siddeley Nimrod marnitime reconnaissance
pireraft durmg o briel demonstration of
somg of itk capabilities, The airefaft was
one of seven being operated by No 236
Opemtional  Conversion  Unit, Mo B
{Maritime) Group, Strike Command,
from RAF St Mawgan, near Mowguay in
North Corowall.

Before the flight the AOC-in-C Strile
Commuand, Adr Chief Murshal Sir Denls
Spotswood, spoke about the philosophy
behingd the formation of Strike Command
and its different groups. The creation of
MNa I8 Group, he said, i strong,
cepital contral of the operational, fech-

nical bsnd sdmimstrative - elements, of
the fighting potentinl of LUK-based
maritime  reconnunissance  forces.  The

formation of individual groups within' the
command allowed the RAF to maimiin
thix oversll control and at the same Hme
to provide whal be called “role cxpertisc™
within the specialized gratips.

Sif Denis said that it Had been g big
task o achieve a revissd Command

orginisation and at the same lime o
muintin the high standardy in individual
ﬂ';.‘-ups winch had been pm'.'ml.uljr sot.

thought the reorgamisation had gone
extraordimarily  well. “We have Sir
Benis anid, "mude considersble - progress
in exploiting the inherent pofential of
Strike Commeand unita 1o o greater degree
thisn would have beén possible if they
had remained under the old Command

tructure. The new syitern ulio provides

opportunities for considerable economies,

“We are alo working lowards &
philosophy of using aircruft in fdles Tor
which thay were not initinlly  designed.
We have gone a long way fowards
antivipating n multi-rile orgemisation and
multi-rile equipment, When we have nol
too many pircraft,” the AQC-in-C con-
tinugd, “we must be in n position 1o e
what cquipment we have to meet the
fitaation which i3 pertaining.”™

On the maritime side, Sir Denis suid,
the RAF wis organised so that it could
dawilch a!l 18 resources o any -pallern of
opemticns which the simation demanded.
Durimg the Russian fiest-exercises in the

open, MNimeod [flies
ocross St Maowgan,
with, on the sky-
fine the waste heaps
fram’ the china-
cloy mines
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Worth Atiantic earlier this yenr the RAF
took full advintage: of the opportunity
o exercise its skill in long-runge man-
lime reconnuissance—the fcdt dme that
the Mimrod was ubie 1o show s paces
on o vealistic bawin, Alse during the
exercise, Lightnings performed intercepts
4t more than 500" miles range from
land, using the tanker [orce Yictors for
refuetling and cerain  communicalinns
tasgks,  High-fiying reoonnaissince  wis
dlzo practmed.

The AOGC-in-C said thst the MNimrod
would be used in other-thin-maoritime
rivles, but did not ssy what these would
be. He did say that the mircraft offars
opportufities for the RAF to develop
new  techniques in the non-maritime
reconnaisiEnce felel

Following the bricfing we made an
ali-too-short flight in the Nimrod its=lf.
The comparison  with the Shackletons
which it 45 replicing could hargly be
gréater and il 35 no- surprise that the
crews who train oo it (all ex-Shackleton
s fary are delighted with their new
machine, A detailed description of the
pircraft mnd e systems wad published in
our issue of January 23, 1970, but o belef
rerinder of the extent of tho total system
will not be owl of place,

Weapons system

The weapons system platform is bosed
on -8 Comet 4C fuselape: modified 1o
take Rolis-Royce Spey 230 engines
mstead of Avons, and having n c¢on-
siderable volume of exire  armament
space added below the main fuselage.
The crew of 12 haove the latest British
anti-submarine and surface targel defec-
tion equipment in the Nimrod, meluding
passive und - active sonar deviess {the
mijority of which we were not allowed
to seel, electronde, jonisstion and mag-
netic-anomuly  delectors and am air-o-
surface racdar which js necurile enolgh
tp pick up meflections from o biscuit tin
floxting in the water.

Biggast step forwand jn the weapons
system iz the inclusion of an hirthorne
digital computer which tikes its inputs
from the navigation s¥stem and the targel
detection system and presents information
about the MNimrod's. position, track and
groundapeed 1o the navipators ad well na
the position ek and spesd of identified
turpets. In addition the computer works
out ‘the weapons-relesse point and dis-
plave thiz fo the tctice] davigator, even
giving him a wisual countdown to the
exact point where he must press  the
weapons-release bution,

Unlike current American anti-suobmarine
systama now being developed, the aystém
i not entirely astomatic. The point
that the -signxis received from  both
passive and sctive sensorm require jntelli-
penl homan inlerpretafion before infor-
mation 5 passed to. the computer. If
sensor detections were: passed to n com-
pluter in a raw state it woild oeed o
great deal of clrenitiy 0 onsare that
farget presentition was acoiarate toos 9
per cent certainty, aid that level is nof
pood enough amyway, 5o the human
being remains o the loop.
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A crewman, working under an  omir
clectronics officer, operates one individual
sensor nnd when he hos piopointed 5
turge! he transfers the sensor outpal into
the computer, which from then onwards
will receive updoled informution auto-
matically.

This computer also received navigation
information from the Decca Doppler
Type 67, and the Elliott E3 inertinl plat-
form, from which the present position
of the aircraft s constantly computed.
Track and distance-io-go 1o selected way-
points arc slio-available. When o tarpei
is injected frosn one of the sepsors; the
caompater treats this as a moving woy-
paint. and presents fo the toctical navie
gulor & bearing and  distance-lo-go to
the targel, wherever jt moves,

AL the same time fhe tactical navigator
can see the pasi track of the MNimrod,
the present position and a symbol indi-
cating the wnircralt’s future track and
tpeed. He can also see the position af
the target itself, the predicted weapons
release  point (depending  on  which
welipon 14 selected), and the pattern of

Abave, in the side-view the Spay intokes
hardly look larger than those -n’l.'nazﬂm. be-
cause they aore ouwtscaoled by 1 incragsed
fuseiagge depth.

Right, the heart of the search ond aottock
system s the sida-by-side comsole for the
routing and toctical navigators

any sonobuovs dropped in the sea. This
latter ds wsefu! becsuse 3t shows the
reletionship between the tarpst and the
patiern of sensors dropped. 1 the target
moves 1o o point in the pattern whare
indications from the sensors would
become unrelinble, then another batch
of sonobuovs would be lnunched.

The tmck and distance to target may
aiso be got directly into the Smiths auto-
pilot 0 that the tac-nay can virtually
fiy the aircraft himself, or, more mnor-
mally, the information would be fed io
n eross-pointer display in the Mght deck,
which would be followed by the pilots
30 that they would fly to the weapons
release point before breaking awnsy for
another attack,

The display can alio be made to show
the position of both friendly and hostile
undaorses, surface and air targets—uoseful
when working with u large task force,
The weapons system also allows: the
erew o use Martal mizsilez and bombs
mpainst surface targets.

In the rear fuselage ure stored the
pumerons flares, sonobuoys and markers

which ire the siock-in-tride of & marni-
time aircrafl. When these are lsunched
—via built=in (ubés—ihe Nimrod has to
he de-pressurised.

During our flight the crew demon-
struted the wse of sonobuoyy in tracking
ond attacking a simulated wreet, Every-
thing happens moch faster than it does
in the Shackleton, but the exlri speed
af working is - compensited for by the
encellent conditions inside Mimrod. The
sansation of fiving low over the ground
and waler in something az big as a
Mimrod has to be felt to be believed—it
it not particularly uncomfartable, but “g"
forces towards the back scem consider:
ably higher than the 1.75 limit which s
the normal maximun.

During the search and atfack phose
two of the Speys were shut down with
absolutely no noticeable effect. After our
lest attack the captsin, Sqn Ldr Alcock,
throttled the third engine back and made
# 20006 min climb ‘at & steady 200kt
for 2,000ft. The accelenition when the
other three engines were wound up was
moie lke that of 'a Phuntom.




MNew Spunish-L5 Defesce Pact

sram 5 10 sty 36 USAF MeDonoell
Domglas F-4Cs under a five-vear defence
agreament which will allow eontinsed
American use of the air bases of Torrejon
and - Zarsrosa, ancd the Palaric submarine
base at Rota. Spain will also be receiving
two C-130 Hercules, three Lockheed P-3
Ordons and eight helicoplers.

The agreement comes into force  on
Seplemiber 27, exlending the |T-vear-ald
US presence in Spuin and maomtaining
the ev-operition of Spinish space trmck-
ing simtions, To (acilitute payment for
the egquipment, which inclodes a number
of tanks and naval vessels, Spain has
been given a 520 miflion grant, and
will receive $125 million in expori-impori
bank credits.

The puct ds said to include o elightly
yague commitment by the US for the
defonve of Spain, thus, according 1o Lhg
LIS, Senate, becoming o treaty reguiring
ratfication by the Senate. The signing
appenre to have been broughi forward
upparently because of growing Sepale
oppadition 1o the conlent of the agree-
merd. The Spanish opposition  leaders
believe that soch imporiant agreements
should be dependent wpon free popular
referendi. The US Under-Secretary of
State, Mro Alexis Johnson, has said in
a4 siafemant to the Senate [oreign Tela-
toms commities fhat the agreemeni s
not & mutigal defence arrangemen

Posgidon Underwater Trial

THH  NEW  WMULTIFLE-WakHEAD  {Mirv)
Poseidon  misaile wng  successfully test-
fred from the US nuclesr submarine
dames Madison ono Augist 30 This was
the first  undersen lounch of the J4fi
rocket, which curried dummy warhesds
und was targeted 3,760 miles downrmnge
Washington considers this test to be a
distinct step in s effors to improve the
LIS urdemea striking power.

A Soviet wvessel watched the firing
from only 3000yd pod then made an
aftempt o pick up launch débris, [n s
hurry 1o do ko, the Russian ship nestly

eollided with one of the American obser-
vation vessals and cul adioss the bows
ef another, The US Swmte Department is
considering lodging a {ormal protest with
the Sovigt Union over the incident

Far Epsi Rescues

MORE THAN 430 emergency and marcy
messions hwye been flown by the ssarch
ind rescoe helicoplers of No 103 Sgn,
RAF, operating from Changl and Seletar
on Singapore Island dnd from RAAF
Butterworth in Maluysia, sinde it ook
over this rile-in the Far Easf in 1964
Primary task of the squadron js to locate
and reicue aircrew who hive crashed
eithet in the sea or on land, and soveral
such operations have been accomplished
by the Whirlwinds nand supporting
Shackletons during the past six vears.

The rugped (erram over which the
Whirlwinds operste in the Far East—
dense jungle, swimps and mountaipous
country—and the need to operide over
the sea on many of their sorbics, create
extra-hazards for the crews amd 103 Sgn
has plomesred the we of a 250ft muolti-
tape lift which permits rescue among
2000E trees—itoo high for use of a normal
winch cahie.

Within five minutes of an emergency
citll being received from the sguadron
operntions room, a Whirlwind 8 air-
bome and heading for the emergency
aren.

Camnalties  have included soldiers
siruck by lghtning while an patrol, a
water-skier whe sufTered o heart silack.
sportsmen and others with broken limbs
and other injuries, jengle ramblars badly
stung by hotnet swarms, and others in
chistress who have besn  picked uop
exhyusted from the sch and jungle.

RAF mediced officers are freqoently
currled oo missions and ocoasfonnlly
have had to mbseil down through the
tress o eximine and trest the injured
men on the ground bhéfore a rescue it
ciun begin.

Many of the scarch wnd rescue sorties
develop into foint mosstons, Imking up at
sga with RAF  lsunches from marine
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Three Shart Skyverm feft Belfost on Avpuit 4
far Indanzala. The Indonezion Alr Force hos
boeghe them for yse on civfl socfal services
in West Irion—formerly West New Guineo
(“Flight,” Agguit &, page 187)

graft onits and with the FEAF Jungle
Rewwue and Parschute team joining in
land rescue operations, Shackletops of
Mo 205 Sqgn ore alio used for long-mnge
sgarch amd as rodie links, snd thewe
aireraft can deop survivil equipment.
mcluding  nibber dinghies, food, wiler
and medical supplies, 10 any survivors
they locwte.

Instructors from the Jungle Survival
Schiool have abseiled down from SAR
helicopters into dense jungle 1o saw and
binst ont clearings among the frecs for
the airerafi to lond and pick up ingured
and sick men

FAA Commuand Changes

VICE-ADMIRAL M. F. FELL, CB, DSO, DSC®,
i5 o sucoced Viee-Admiral Sir Richard
lanvrin, KcB, nsc, as Flag Officer Naoval
Ajr Command from MNovember 12, and.
poinciding with the appaintment, cerfain
ghanges in  Flest Air Arm command
sirpcture have besn anndunced.

The pressnt organisation ashore in the
UK consisis of two flag offieas: the
Fleg Officer- Naval A Command, with
headquiriers al RMAS Lee-on-Solent.
who is in overall command of the FAA
it the UK: apd the Flag Officar Nawval
Flying Training, with headguarters at
RMAS Yeovilton, who is responsible for
bringing Maval aireralt and crews to the
reguired stute of efficiency [or service
aboord ship.

From MNovember 12 the latier-post is
to be abolished and the duties taken up
by the now Flag Officer Naval Adr
Commund, who will have o commodore
a5 his chief of staff to help administer
the incressed worklosd. Heedguarters
for Vice-Admiril Fell will move (o
Yeovilton at the same time.

Vice-Admiril Fell 1 &t present Flag
Officer Carriers and Amphibious Ships
and Nato Commander Carrier Srriking
Group Two, A qualified Fleel At Atm
pilet, he has commanded: HMS Pima,
HMS Lock Killispord and HMS Adrk
Royal, He waz Flug Officer Gibraltar in
1565,

]

-
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@ Straight and Level

TR ANTHOMY siLwann of BEA, in
S a message Lo stall, notes that the

new FPresident of the Board of
Trade is the eighth civil aviation minister
since e became chairman in 1964,

Hello, s that Milwnurd?

= Spc-ah

C¥h, Maohla 'I‘I-El-e How are you?

— Who?

Noble—you know, the new President
of the Board of Trade, N-O-B-L-E,

—= Al yes, of course, Welcome to eivil
aviation, Mz No-ball.

Thank you., MNow about these routes
vou want (o give to the independents,
How about London-Pars, London-
Amsterdam, and one or two othem?

— I have never heard such o prepos-
teroug sugpgestion in all ‘'my life, Cer-
tainly not We ghall give up nothing.

You have heard of Section 3(5) of the
Air Corporstions Act, no doubt?

— Since you put it 50 nicely how-can
1 refide you, Mr— I'm so sorry, what
was the name agnin'’

;-‘?.'Wf ﬂﬁ??{;—rgf Wa” M,gc?

ﬂuLe

DWEver,
sraonie ;ets would  be g
ﬂ wed 1o land and take off at =

Epi!‘&-ﬂ.ﬂ below  the & of Z
ﬁ sound. Mr Shaffer

Lig ded tllnt
S

From ''The Guerdian," fuly 31

%

® One of my favourile Americans IFns-
Istes the Ministry of Defence decision
10 respar Pembrokes instead of buying
ew Islanders us follows: “The RAF
will pay more and wail longer to gel
in - aeroplane Which: will not lusl as long
mricl Will cost more 10 operate.”

But, he eaws, don't worry about the
way  the chdiau. spend  our money,
In America “we would have appointed
i tazk force to study the award, spent
#ix months preparing a mnn—vnlum:
report, had that criticised by u second
task force, announced the decision, then
appointed o third fask forcs o justify
the decision in the face of the political
outery.”

The British just say that's jt old boy,
wora going o spend the money on
re-sparnng Pembrokes,

® Watching that wonderful programme
en television about the recovery of
Brunel's: Great Reitaln, and her rsturn
after 130 vears to her home poirt of
Bristol, I started wondering sbout the
aernonsutic] wrchasology that les at the
bottom of the sea.

I believe, for example, that there is
kn Empire Flying Boat, G-AFCI, on the
ocean bed, probably intact, off Cape
Finisterre. Its recovery, and that of many
other extinct aircraft types on the sea

Thet's me sitting on the beoch down there

bed, would be —er, simple compared
with- thal orodigious salvage of the G rear
Beifpin.

Anyone got o register of sunken adr
eraft, so | can siart diving?

® From last week's Flight on the future
of BUA: “In the event the unions could

Yes, it's Roger Bocon arriving [or his haliday

do little bur iag along behind the
employees and call off the stnke”

If the unions carry on like this they
will soon be up against the employecs
ng well as the employers:




/" NAV/COM EQUIPMENT

SUPFLIED & INSTALLED AT REALISTIC PRICES
RADIOS & RADAR A.R.C-BENDIX-KING-MARCO-R.C.A.
AUTOPILOTS BRITTAIN-CESSNA-HOMNEYWELL

We welcome your enquiries. snd our Equipment Sales Enginesr—
Colin Voizey, will be pleased to call upen you anytime to distuss
your requirements without ebligation

| rovee l-
CONTINENTAL ROGERS AVIATION LIMITED
\ SERVICE W

CEMTRE Cranfleld Airfield, Bedford, Tel. Cranfield 681, Telex.

h—-—_
mﬂﬁ ERFF® INTERNATIONAL (SERVICES) LIMITED

g -
BOEING 727 SERIES 100 SOME MORE JETS FROM OUR COMPREMENSIVE LIST:

BAC 1-11 Series 400 for lease
BOEING 727 Serles 100C for lease
For immediate delivery we can offer two of this typa . 4
of aircraft for sale or lease, wet or dry, together with

CONVAIR 880-22M for sale
PDOUGLAS DC8 Series 33 tor sale or lease
complete ground crew, air crew end engineering
suppart.

CONVAIR 590A for lease
DOUGLAS DCB-55F lease or sale
FULL SPECIFICATIONS AND PRICE BREAK-DO'WHN and many more

AVAILABELE ON REQUEST Please sand for complementary copy of our lrting

CLARKAIR HOUSE, 85 TOOLEY STREET, LONDON, S.E.|. Tel: 01-407 G4HT/8 Telox 854855
Oversean Offems: AMSTERDAN, NEW TORK, MONTREAL, MHIAMI, STOMEY, AID DE JAMEIRD, HONG KDNG, BANGKDK, BEIRUT, BOGOTA

TTTTTiER (cios - Amrounens
RORRSALE

King Alr 100

execufive aireraft. Soven seat interlar. Only 172 hours
gince nuw,. High speclficatian Inléqor and avlonics.

IR R AT

THE SAFEST * THE STRONGEST

Wiseound
Ertish registration. Straight off check | V. Al wing spars

recently ehanged. B0-saatinterlor. Full dirine radio. LOW HUNN'NG CDSTS

Prlee E36,000, Inspection fnvited by pricr arrangemsni

HS 748 Sorles 2 PROVEN
approcimately 8,000 hours sinee now with better and
than hali-lite angine time remaining.

Attractive price. IMMEDIATE

Spares Service

STAVERTON CHELTEMHAM

AIRPORT

Contact: K. W. Smith Managar Airoraft Marketing
Field Aircraft Services Ltd. Heathrow Alrport Landan
Telephane 071-758 2141 Telex 23904
Croydon East Midlands Alrport

Tuluphurl T
CHURCHDOWN 3385
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CLASSIFIED ADYERTISEMENTS

Adwertisarment Aates 2/3 per word, minimem 27/, Poragraph i charged separotely, tnme snd sddress musi be
countald, Senii-diaplay adveriimmmants 2000 per ool ih. All adu’tlmnll together with renitiance should
b sdddressed o FIAGHT fwiernorional  Clamifled  Advertis=mens Degr, Diorest  House, Smmelioed Sirecy,
London, 5.E.1. Telephone 010283331, Telojprnma Telox Bisnespires Lin, !5!!1

INTERMNATIONAL Postal Drders.and cliegaes seay i paymest for advertiseoent should be made paystie (o FLIGHT fnfernattonal,
4 and cromsed & Co”,

Trads uill‘ﬂlﬂl who we these eolommns regulnrby sre allowed o diseoast &F 5% for 13, 10% for 25
£ comssoutive insertion omlers. Fuoll partcalon wdll be semi on appliostion:

Box Numbers For the conveniends ']rq.aﬂ““ ndverimers, Boa Number focitities sre availubls ol an addibensl
cgunlt_ of 3 'wrr;:l:- leil:-;;l'g"; L m&&f w;l 4.:| ﬁw‘lmuur;: ||lm1 i rI:FI" 'Jl_l'ldr_h muﬂhuﬂ:]duedﬁn the
agvertisement -1 | mhou [ == o DK clo SriETArErmaml, e
Stmfond Street, ﬂ-‘tmm SEL o i

The Publishers fetaln the clglt 1o nrul-t or withdraw advertinements at their discretion and di vet acoept Habilioy
for delay my pebliostion or for or pririer's errory alfiough every care iy taken to aveld miytakes,

26 and 1535 Tor
4 PRESS DAY — Clazsified Advartisements
“copy”’ should resch Heod Office by
FIRST POST THURSDAY for publication
, in the following week's issue subject
space being ovailoble

* AIRCRAFT FOR SALE AIRCRAFT FOR SALE AIRCRAFT FOR SALE
PETER CIIFFORD AVIATION LTD OH DOVE far’ Lesgs or Bale RALLYE CLUD, © of A 1o 1671, Portect figd
i WEW AN DEED ATECILAFT OIFSY QUEEN J0-4 Fower FIAnts in gioex £0.000, Weybridpe 3144 o
CEFORD AIMPORT, EXTENILY I}ID"JF SPARES ALSO TN ETOCE

L CESENA TI0J, 1985, AlHine
. - eqiipoed, low B
ROGENS AVIATION LisITED, i e C I NNiioe | gin e, e Bt

o ':l-fpln'i FinRle-angine mken o part-exchomge. Gone-

Eitingtan (0675} 4363

a3 IELD ATRFIELO,
WIITE WALTHAM .ﬂ.!ﬂ".l'l:l:l:l.

HEDPORD, ERIILAND.

' A TR MHE Tals CPamROutd 251, Telex G230, tact Torry Biewnrs, 01-083 G171 i
Teli Littewisk Oresy ruﬁ"u:n ML 1218
CHEROKEE 108, 1047, Four seabd, sszeculive, Uh-
¥ CERENA 13D, Red/whitn, BETIGE, One Feor O 08 A | oppeped whits | sasd bl intwar
WEAGLE FUF (00 for Sule, Defiversd sarly 1980, | lefi. Pull detaila appiy Box 155006 i 4 it ey B o g e R Lm0
oobr oniy, © of A Jang D071, Every opiiomal exio, VHF aml VO inticatar. 11othe T, £4050; Radbett
¥ inchuding VORI ILEZADE YHE, Trendcsiies and Glide CESSNA 118, 100br  total tame, Bew  Chree-yoar | @566, [1830
alope. 4 seais, end lomg-mnbge tenks. ETS60. Ledsing | o gp A4 mienys acko: Lke oew. €755, SGen-Avia
facllities  pan - be srmoged. Applr Dor LI 101987 Fia Alrxamdrs House, Guildford, Burrey, Fhone Gulilds- =
" Togd BOOEL. |0t THI-FACER andd two Nippars o sele.  Excellend
OHEROKEE 140, Hew O af A. 4-anmter, 3 rescp ald, cotidition.. - Offets, Carfs or progmcly ino exchange. Cash
flly equipped; T VOR/ILE/ADF, U VEF Reoslvers, AUSTEE AUTOCIAT 5, Serley O-AGEV, © of A Ull | sither woy, Telephone Womlioums (Biaffs; 2338
o Olidelope, T Altimeters{ o frat-clzsa’ doidillon. | seny 1079 Engine hours bs run 480, 0NN 686 Tl [153a

Biffers by Ose-Meach Enpmesrs Lid, Forsylh Orarfard TRT0H TR 1HAH
Siwerwuler, Waoking, Surery. Wolking 4004, hi I

Feomd,
[otdy

TRAVELAIN  O0sA, 480hr T,  VIIFPVOR/ILE. CERENA M7 Super Ekymosfer: Pull  wirwoyn e
BALLYE CLUR d-ppaler. 3 yunre olfl, only S&thr | 0 ADEE®, meckers, scbo-ptiot, 5 sests, full | doal | e, 30k TT,  EIAI6.  Bremon  Avisbion. !
new, fnll tnebtiments, Bolls-Howee engine. lis- | centrels and oo Instruments, long-rangs tanks, Bozr | Chobiiam 820, [13=4
mmetlote, £4,000, Dok 18430 1850 | Strobe. Muny extynn. E14,000, Daty pald. Bax J8485.
11403
PIFER ARROW. EXEC TT only 18shr, Puel ine TVEIRE BIOVTH MINOH, bollt 1036 In eoeslsnd Ilfmc
{r M mph,, T3 gph. ondse. Full sirwors, 3 MOGNEY 268, FPour seata, relrctable, © of A& uptl | ordor, Oneeonl few remmining. Peomdt @ Py I-U
BT VORILS/GLDADE,  matkers, | Auto-plat -3, | 1071, Full . ponel. VEE-WOR/ADF, basross nu-pilot, | 1970, 14Hir to run oo Copsy MIiner mogion.
2 aliims, Elng, wrim. .\.2 B0, Unddsr BSt aE ELLEBU | &0.050, Any oar or  plane token in part-exchangy, | mee sirerndf. 1000 0. BAETell Tt Fh"ll'li El'ﬂh
Tel:  Hosddemers J377 0 (Ofoe) [eFp | Pone Terry Shewnrk, 05-058 @UTL (0333 | Compeon - Abkas Alrfleld, Shattsoury, Dorest rim

SHACKLETON AVIATION LTD. ESTABLISHED 1930

Intarnational DEALE RS, J o e N S

AIRCRAFT DEALERS IN THE WORLD
WE PROVIDE FINANGE ON TRANSPORT
AIRGRAFT REGARDLESS OF WHERE
THEY ARE PURCHASED

REASOMABLY PRICED AIRCRAFT AT
PRESENT IN OUR SHOWROOMS.
FOR CLUBS OR PRIVATE USE

Imzn—-lht:rr-:: mOoOZPpZ=T rremn

HANDLEY PAGE AIRCRAFT LTD.

We wra officlafly octing for the Receivera,
Messrs, Spicer amd Hirlf i the asle of the
Jetstream  aircreflt ond merocioted equifemass.
Beagla 306, Execuiive confl puratisn, Fukdic Transgors
€ ol & Full deing symen, sl insrremerntasian.
Sparry Autbpiles, RML Full Arg Redio Soetjen, ¥HE)
h'::tp..'ll.!, ADF Mackers Ebionr invercom. Engina TED's,

06, mnct 138 haura, Owned By 3 Iniding manufnhcrmp
sempany in England ard is i very goad order. £25,000

AERO COMMANDER

PRESSURITED PROPFJET EXECUTIVE Al
CRAFT IMMEDIATELY AVAILABLE, ©¥nfy ToD
Feurs sines maw. ¥ pessenger sooks, Madar snd
Full sirways sguiprmant. Full lnancem available an
direci puribase 6F luass farchabi. AL BEw
sondditian,
TWO TWIN PIONEERS
IDEAL SHORT FIELD PERFORMANCE AIMCRAFT
FOR |7 PASSENGERS OR FREIGHT
BOTH N OO0 OROER

£IL,500 EACH WITH SPARES PACKAGE
Pipsr Twin Camuncha, 194, Fublin Trempars © of
A, Engine TECy 494 poury boch- Ammpslos, Ao ading

Bapcon, Full alrline radis, In sxcefsns erdnr chrowgh-
eut. Avallable immediasaly far £10,950.

0O, . Diovay Exscurive lepout 3 orew & paoenghre
Wikica, rad, nuvy, Engine TS 1,008 and 393 hours.
Pr“llhl TS0 581 bmury both. Dusl Caliipa YHE,
Cabins VORILE Duul ADP, Randis and Maroand.
Murkiery, lmtarcom.

FIMNAMCE AVAILABLE OM ALL
EXECUTIVE AND LIGHT AIRCRAFT

Our specialists will produce individual
schemes to suit your particulor airline.

Transport elrcroft immediately available:
Cna D3] Parsangar Alrcrall
F100,000 .5,

O na DCI-JF Pax/Cargo Aircrale
£4,000,000 LLE.

BCA-530 Pavwanger Alreradi
4,000,000 LIS, o Ra8S0008 U5
HTOT-110C Pax/Cerge Alrerall
£7,182,000 .5,

BTOT-321 Fassanger Aircraft
£3.680,000 W.5.

ATI%. Fan engines- Pasganger Alrcrale
$1,750,000 U 8.

Two AT Mon Fan sl
Pasianger Alrerafc
FLAML00 LLE, to §1,540,000 U5
Four CL&d Ajreraft

30,108,000 LS vo 51500000 W 5.
Beltannia 300, Thraw alrerafs. For eale or Fanas.
BAS I=ii, Ona alrecrafe For wat arF drey lanais.
Fasir HLE AW.SH ARGOSY HIGH FAEIGHT
CAFACITY AIRCRAFT, Frice subisct to come
figuratian,

SPARES
evailable on BAC 1-17, Britmnnis & Boeing T07

WANTED
TWDO H.5. 748 AIRCRAFT

Specificagions and price should be sent o
Hnad Qifice

|mdel DF. Budc 1970, Cne jant Crasm snd biue.
Curteng Perssiv oo Py, da new, ] ESH

Bengle Pup 100, Wikice sad rerl. Jamats. Mew & BAC
Clety, DT A |deal resining airerafe. WHFWOR King
KX I5IE. bs gm0 cer, :i.'i'!lﬂ

Fales PEL, Red 1 smmy plur child's. Privaws © o A
until - june |97], Hermgrable wndercaithige.  Fally
warchueric. WHE  Bather A00-Chanmsl 50 k== ADF.
i wary, goed acder (hecugheur CLIS0

Hipger Hik . Dre seai aily. TS houts Posm iskel
Cisrrenk Permit ta Fly. lmmanulare. £1,3750

Piper Trigacer. White snd presn. Privsee © of &
\ankil - Augusk A7 4 weats, Bnginin TS0 ES9 |seurs,
Fall dual contreis, 3 Alimeier Aotating -bosses
WHFVORL Mares M 13 360-Charmal 55 ke £1 =0,
Muta Sokol & gete, White sad blug, Sopercharged
angine—T 50 309 heurs, Gurrent C ol A Rctraccabla
wndercarrage. WHF Muepby . ML B0, A sperimancs
alreraiy. L3 7500
Pipsr Cole 3 seas Yhire and bles Engeng T30
?.hqur-. DOl contrals, Bling flying panel.  VHF,
in yery good conditian. £1,975.
Camng ITIH. Only 1S noare sinde A Privese © of
A until 1271, Aorasing Saecen, YHFIVORALS Cesans
160, VHF[VDA 2 Arg AT 5404, Cezsna ADF, Plerkers.
Thin wircradc is wa faw. £F.5500
Aunter [5G lurge modee—mrrios fosr peopis
Engine TS0 285 mours. VHF, Glider Towing Fenk
In gred osdes, Only 950

Alps In Stethr=DFagls Termar, Mord.  Adsss
Ercoupe, 3 Emsrautes, Hoeney M 268, " Bolcow
lianier, Coung |76, Tayier Momaplinm, 2 Cona |50,
Halls Crurter, ledsl DR 05}, Chipmunk;,  Fogrmier
RF&D, judal 140B, Tiger Hath.

MEMIOWN <O0ZMO> MO MOZPI0OXM 13> 7

ead office 170-3 PIGCGADILLY, LONDON W.1. tei 01-493 2448 Telex 263975
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AIRCRAFT FOR SALE [

DOUGLAS DG4

All fraight aircrafc
Immediataly

Tk GLIDEN. S-miled, With danofe, speibers and?
trimmer. Barpuin mi L0 q
Flhenoey miromil rudia, type TREIE, N channeln: plos
spwrn  oeyetal:  owarthagded. ETH;

PFIFER FA 22-060. O of & e CEtoliec 3071 Elhll'l-l-
ram LEREEE mince new, & )00,

GIPFEY MAJOR | ENGINE 3Snr o ro6. FL&&{I

avallable . B. Thome Dodael Fh-m! Clul, - Comgpton .'.:hh-u
Li6Gd

£17,000 anly

Alrfinld, Ehaftabury, Deresd

CESSMA 108G, Jo-phnmnel VHE/VWOSR. foll penad,
eny, Ughie oemnl-flash beacon, hesied pobod, mhnisldsr

Publis Tratsper: O of A erpives Fub 1875 Civaisel’
white, Woll mmlpbined; In evelil sandition, Offams
Wesl Ooikniry Alromllh -Bervies, EE=td6E  Arport, . Tel
Exedar FTREE LLGET

CUBHNA Roims Rocket. Full alrways,  Inemscalate s
ke TT, L0900, Bryoon el Chobhnme #8000
L1504

HS 128

One new 400 zeries Al GREGORY LIMITED

Sale or Lepse
Culivery Movember

CHEny
(OBSNA 180, ¥Ab-sliavmal May, Com, 408 or lepss
for 40 months, E£08 par manih

CESANA ITE 20 YHF/VOR and ADF,  £F,000 o
lnnae Par 48 mookhs, &1L03 per o th '

AZTTEC A EUE00, R VIFSWVORS ADF, markers,
L=, prop, Jh— rJ.nI #9600 mr jesns for 44 monchs,
£ per ment

Always a wide selection of aircraft available

DOUGLAS CATs

b P E‘FHE-'HH. REIMS fOTHETY. White nnd nI.-J.'.IH.r
turgundy. LI0SAE ar Deiss for 00 manths 2101 Ter

TR IREECECETESACSATEIR SO ECEIRI TS

]
For the best choice-an International Broker E NarTs, | flectrin AADE. engitie 2000 stned avarhaula
o
H
y
y
.

L] mosiLh
] B 5 New 1070 CESSNA ITR 383 Mav./Oom std ADR
. e e Chnties Akt S b, s co

w 4 a 1 s sghannns Y,/ m
r uead f port 1 ﬂs,.'f:u-.- ar letks: £ar g nthi |I|| B por sty )
[] Eevernl sxhr greraft nmd helicoph [T
= S e L N S TR SO
un § i = M. 7 T
H cenvertible DRERIAM AEROTHE SATE
M 1 DENSAM. UXBRIDOE, Sinfoc
® From £15.000 | {1

EFECTAL OFFIER -~ LEARE

NEECH BS, year GO Prossgrisod  oabio, Jully TFRLA
G Evignice niriinn o stendurd, marynfoos  genditnn
T P 0L per - monih
This sircradt b By top condftboi—opdden &5 by !
AVIATION LIMITED TR e Atk

FAENER AIE LEASDNG BA.
OH L8 SION-ATRPORT-SWITERRLAND,
Tlt 36 Vb Telex: 30 3
175 PICCADILLY, LONDOMN, W, TRneats i
" R AR CABLES :DISAVIA W UNIVERSAL AFR LEASING.
TELEPHONE:0 i ABLES :DISAVIA W.1 PT00 STUTTRART, CHARLGTTENPLATE §
Teip 0743 RN Talpan  TENGIA
[amag

CESSNA SKYLANE-FOR SPEED & RANGE

LET US DEMONSTRATE IT TO YOU

@ Continancal 230 hp wnglve @ 198% model @ A0 serjes 350
YHFYOR @ 90 sevien ADF @ Comnnant spesd progpeller @ Top
dpeed |70 mph @ Cridssng spaad 140 mjsh i Lopg renge faal taaks
@ Range sp ts § 200 milus @ Ras of elimb 980 (c per minoce
@ Aczommaditian lor laur people plus 130 (s baggags @ Cash
price L1 1,000 s¢ lasis for &0 monihs s C1B] par manth.

SOULT U COWITVECH AN

e o AIR GREGORY LTD. | @it

DENHAM AEROQDROME . DENHAM . UXBRIDGE . MIDDX. 0 s B Gharser

EXCLUSIVE IN EUROPE

2 Boeing 727—100C Convertibie Passenger/Freighters
Both aircraft are three years old and have
6,000 hours total time, Current configuration
125 geals or 8 pallels.
£1,415,000 each, payable over & years
ar dry lease at £52 900 per month

EMPLEWOOD AVIATIONE

AIRCRAFT LEASING AND SELLING SPECIALISTS @

3 HIGH STREET,WINDSOR, BERKSHIRE, ENGLAND. g
Telephone: WINDSOR 66811/66812 Telex: 84518 Cables:Tempair Windsor. [

=1
aREs
= B R
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. AIRCRAFT FOR SALE AIRCRAFT FOR SALE AIRCRAFT FOR SALE
1 G s 3
FODEL MUSKATEER DIE. Plve sesin, fuil panel, CEE AVIATION LTD £525, Tlger Mo DH §24, Diamentled. Weeds ©of
Viwn, rmdica, WOHE, tate] (e ginod new AB0RF, mooenl OFFER . BOUhr Soce eOginn el
coimplebe ayarhaul;  FLEE. Tertin  arrangsd  Vendoo TRENEMARTER ¥ 508 dlhr. KEY 1| VAF Loms Jodal LD, Woasmer Gl 1L 200r B tum
Vintereskasdl I Eoofl o seasgoing Erawler PRTC-gichange |'I'|1‘-'|I\I i *nu ::‘mr'r::.l ‘ﬂ;w mupﬁ.—hnr Hesds new permity 119
= v Thisr New FIFER Alrorafi-im sioe s CEIIN. L
;grﬁ%ﬁﬂgﬁiﬂ i e L ﬂ‘li}'h IIIL|r|I:ﬁ'%|:.: Demonatrutlon _-l¢|;|;m“ for mde Prices £200, Jodel DLl" a0 k., Coorlnonisl witEy 1 30Ghe
' availlakle gn requesi, (E1] t'rb-r Mapsllent sandliion. "1'ﬂ-t|1n pe et
. p— TS = 1 CEE AVIATION LIMITED, IR Cenenn 180, 1000, L.&KEF 19 oo on mdor
e et ﬂc]w:ﬂ n..ﬂ..r.nr 'mﬁ'uqmﬂ;;' CPORD ATREGRT. Sew O oof A RS your cholpe, Dostoainn proofed, fed
j4Bnaps Tintcee. L2000 8nr | ahary, Contack G- R BTN TN white. Pull wind Hying. hestod pitod, otbing beocon
ok (PLFORD, Nav. and landing  lenis. Y Mechepmel  VHP
Tab: [HE-TE433T [ Realiy nlce sxample
& oE . BALE:D Rallme Commmodors 1B 30N VIR, 00— - COBROREN & HUGHES .ﬁ'\"l.-'i'l'lﬂh.
chaniel. 1 ADF wrpe 31, VOR/IOC. twin co-nrdinotor ; S e A4l OREEN LANE
npvigation - lights, 5 prop, Totsl Hones 300, Noorest “rt'}#l___ iml'-l |;:__" O ol A F'::-“-'" 1L {-;"nﬂ“ LT 1
wifer to @800, Corweper LUL Lichdeld R, Tam- 'I'ﬁgill e ibo o monr- e Aston Abtosta e R T
warth ML 1Liin e i : (B4
EUPEE RALLYE. | | svndimts shs sniinkl CHIFMUNK. Hristo]  oonversioo. Many pxiom (54
Bagnil Bywnll Saperh ugr.:.ml-f,.,“n “;|5|;.;|Il ;T:,_-:{;mbf:u-_:a mElne hoors 0 orep, O of A Nov. 1071, L5760, FirSe FIFER COLT, Frivale @ of A, Tull panel, Kiog
feft, New O 0f A, POog 360 and stsnd-by VOR/ADE, | Boh  Avieton, Blrminghbm  ALGPOvE. O0TI-T45  ReS2 M VEF. £10 of pert-ecchenge for & Ralpe or
®don] STOL wirerall, EAS gr £1,100  reepectively [deyy | Cherokes [dd Phome Warllilng 4I250. g2
Tal: BENi-350 Lu34 (R
. AMHGLET, 240Mbr only. Dosl, fell pansd, brnicrs EALLYE CLIB. 1 VHP.VOR, fell pansl, © of &
TERHIER. (Mbr remmining on  engion 30-ohnnnel | sfacter; Bemdly J0-chenoel, 33wal Woks, serobatks, | o May 1871, L300 engine hoars (o @e, Excellink oono-
radin, smctar, © of A expired, BN, 91-8781 1018 tadfwhes]l steoring. © of A 1 vear, é#ngins | 000hI dition: £23.000. 0H1-887 4T {dard, evming Wonbourne
i | 1663 £ 1328 pnad. Headon, Luton =818, [1ETE | F1AT. [iGEL

Boeing TI7-100 Series
Twea avallable,
Tatal  hours bath sircraft less
1,500, Avallable immediacely.

|65 soats, Almost new
than

Boeing 7I7-1-4 Sarics

128 seats, Twoe aircraft available im.
mediately.

Boeing 737-100 Serias

132 seaes. Choles of four aircrale. Firtad
with althar PEW JTED-8 ar |TADT
engines. Alrerafe rangs from |

brand new. Twe amilable |r|1.r1mdia|;¢l-_|
two ot end of year,

HS 125

A waried range of thes= sircrafc avail-
able, dependont on purchaser’s roquire-
mant.

Convalr CV B30M

Package two slreraft plus speres snd
wuppart. available immediatoly.

AVIATION PRODUCTS
DIVISION

Commercial aircraft sales, leasing and
financing. Consultants ‘an airling and
airfield management techniques, Spe-
clalists in charter, contract flying and
gircraft insurance, Airoraft evaluation
and route analysis;

The dirocraft aduertismd. ere offersd for saln
subject o remajning unsald and puabfogt to frm
vonlract, Detajled specifications. will be for
wiarded on requont. Finanonis availaklo,

-€ EAGLE
AIRCRAFT
SERVICES

Contact!
Raderick M. Howw,

Engle Alrcraft Sarvices Lid,,
Avistion Products Division,
Hambleton Houss, 17b Curzon Stroet,
Londan. W.1.

Tal: 01-4073 8782
Cables: Eagla Sorv, Londaon, W.1.

CANADAIR CL-44D
FREIGHTER/
PASSENGER AIRCRAFT

Avnifable Immndia:uly—fuur of che
fazeese purn-round freighters on the
market today. Payload in emcess of
&1,000 |b, Medium to long range, com-
bining cubic capacity payload capability
and high block spoods.

Unifraight Mk 1Y pollat-loading system,
plus designed aluminium freighe foor
slowing max floor loading withaut use
of spreaders. Unigquae swing tall, cam-
bined with forward loading door
measirlng T fe®inx&fe | in plus fraight-
handiing syicem, givas thasa aireraft
shoriest  pessible apron  turen-round
irmas.

The asircraflt are easity and gquickly
convertible to passenger configuration,
when the imeath, quiet and comfore-
shle characteristien of the CL-44D are
well known to passengers, as are the
law DOCs to operatars,

Thase aircraft have been meintained o
high standards. Spares and spare angines
wailable. The airersft are  avalluble
indiividually or as a packags,

Price; £525.000 each

LULSG
oAV

FINANCE

advanced Cessna dealers

TEL: LULSGATE T14 ar ddd a

ANl pew Coiena slaplie avallable mmadiatafy 1857 21 Cherokes TH's, 3/29 VOR Temm L5558
194 Covena 195, J88 WO feonn L5 WSS 151 Pipar Apdche Blreays LT 08
1981 Cacena 1868, 309 [£E1 ] 1065 Twin Coman ke, Alrsways A
S Cpaama Shylans, Klrwsys ETRE8 TEE Fipar Arow, Alrmays il KT ]
19T Cossnn 150, 308 (=1L ] 13855 Single Comunche, Alrways, DME .18
1857 Cosana 115, Alrwags £7,500 1980 Slngle Comancha, Alrways LF.508
19 Camama V12, 30 VO ADP 4,750 1967 Rallye sfub M8, VOR =%
1991 Cesnmn V15, 380 VOR/ADF 4,873 il Bench Tavsisk, Airwoys, de-leimg H17 .00
1k Cassna 172, VOR/ADF .58 1 Jode) 1032, 80 ahanmel el pano) [+8 ]
i Catan g 38 Airways, Pulille Trenagod [4EA L] 196§ Baapla Alrdale, VORILEADF 1
18E0 Cher hes 140, 7.1 III Aunier Mark 5, Plessey mdia, il panel £1,1%8
Tl Charchas 1id, B8 WOR [ER.1} halie Stampa, Bent condilion £1au

BRISTOL 24401 or 11408

Aviation Consultanis. Service depariment oflers quich and efMiclent service and quality
C of A's. Coninct Jack Evans for sefvice and Mike Prico for sales enguiries.

FREQUENCY 127.75

LEASING . HIRING . BRISTOL AIRPORT & TWIN AR TAXIE AVAILABLE . MEMBERS OF A.T.O.A.




Mamtenance
and overhal for all Fiper
aireraft and Ly toming
enginesand thairangiilaries,
Airframes. Engines, Radio.
Elertricsl companents.
Propeiiors. Instrumaents.

CSEAIRCAAFT SERVICES LIMITED DXFORD AIRPOAT
KIDLINETON ONEORD TELEPHOME: DOE-TS 4321

FLIGHT Intermmbleaaly; 1Y Augsis | 570

AIRLINE AIRSPARES LTD

Stockists of Alrcraft Spares for
Transport Alrcraft

Offer Immediate Delivery of DCY
and Viscount Spares

Conlact :
Alrdineg Alrapares Lid.,
Hangar 32, Stansted Airport,
Stansied, Essex,
Englznd.
Tel: Stansted 2601
Telex: 81349

AIRCRAFT FOR SALE

AJRCRAFT WANTED !

TURNDG AFTEC €, PA-L-350, (Hiz plaor, Wow Pub-
Yo Tranrpeo O ool A op 2770, In cprrent s, "Todal
Ebmie @lghr wicbrames, englnes and proge. Tull aicline
ey DME prl mder. Cxypen system emd | full e

lelng. Fxitas Leelbde | Aero ntsk model’ 36, Cefemm:
Hainsliy Alr  Sarvides. 'Toll  Mowoostle (ksss, o
Moerpeth 2210 1478

i roq sALE
BTAMEE BV40, RENATLT NNODTHE 00
psony rEmAining, F00hE  aiGbe coamPets  overbadl;
Enveriod (ol prsbem. £33 (11000 Trudes )
We are sbo inchudimg m
REMATLT 4Pl ENOTHERE
with- 0hr Temising.
AERDG OLUN HE PEGIOES.
CAME CRNETTAL
01 MEXTRIESX
FiANDE FiaTe
FIFERE TWIN COMANOIE I VEF/CORADF, Al
matic 11, WP mnke, resproyel. £13.000.
CHERCIGEE 1MW, New,  folly  squipped,  £0,000
CHERDEEE 148, VHY VOR, Hew © o1 A, w hourn
A Bl

Lljfll-l-.‘h“ulﬂ'-'li ARNOW, Alrwars sgdipped, 10he T
211, %m0,

BIMMEN. AVIATION, The Asrsdeoms. Ritires, el
mi-o8d dad | ERiir

LULROATE AlK SERVICES LTIN. T=wmmna r}EIlm.!
srgantly Teqoite setond-hond fght singles ar tuigs 04
gonl donditim; il types of  tranmetions oomsidersd
Opre, sie., En part-eschange. 'Tel: Brislol 244815350 of g
Lillerele T4 €]

GO MERSENGER wunted, Recemt O of &, Emﬂ!'f
hours, Fadio. full detalls. Bew 140473 [1o4a
r

AIRCRAFT ACCESSORIES & ENGINES'

ATROHAFT S@raiifs:  Roglese

wid  Tostrumeoka, Y]
[z

Vehdair:  Bigiin ML Tal| EHY
CONTINENTAL A% for gale  Fd0br wince mjor|
averhmal, €110, Walverlnmplon, Tel: Faihoakes T8

[H5an,

VOUGHT O82-0 “LINGFISHEE' RH wing mod
twn wing-tip Hoots nesded repwrdless of - ocondighan.y
Conteet  Aorg Traddn, PO Box 1965  Dnlng, TEakg
T Rt

£

AIRCRAFT FOR CHARTER

DOUGLAS DAKOTA CA7
Dakmaster 146 seat=

Check 4 complated july 198% { Vistoune type
amaty on Yickers ral; Freighe doar j Mallisog
floor | Tranwsly ¥.C. door modifisssion; C.
o A, mwpired ; Engine hours gines ovarhau)
555, wth, 29 Complecely rafurblilisdd
meerior;, Full airwars equipment, £13,500
Bax 82875

i HAYE TOU AN AVIONICS REQUIREMENT !
We supply, install & service
Coll us, we are at your service. |

EXPRESS AVIATION SERVICES LTD
Telephone: BN9/2233/4

FAIROAKS SGHOOL OF FLYING

£€3. 0.0, Fora il fesson in a Sassme 060
H!H BRYMON AVIATION LTD
GESSHA

FAIRQAKS AIRFORT,
CHOBEAM, WOMING, SURREY.

WEW & DSER KIREEAFT [ SESSHA
AVAILARLE FOR ng-"-i.t-ns
Hm IMWEDIATE /2 TR iH: X
HI:!I'ER'{ EMGLAND

SPORTAIR AVIATION LTD

FOURNIER RFM AND RF5
The mesi exciding lght aeraplanes dvsilalile
Tourmy % Traivgg o Glldmg Jr Aorcbego
Wnrivaltsd coannmy and. parcfar mance
C.of A, Quick Defivery. Sparex in UK
W Fraw training to PPL lor AFS purchasers

W Frao conversion training for AFY purchasars
alremily holding FPL

Biggin Hill Airfisld, Ment Taol: 3110 & 4717
fer demonstrations tralnlng snd sparss)
Luven MAlrpors, Beds Tad: THABA

DOVES & C47 (Pussenger &
Freight) for CHARTER or LEASE
UNDER B.OT,, AD.C

FAIRFLIGHT (Charters) Ltd

BIGEIN HILL AIRPORT, KENT
Telephone: Rigpn Hill 37478 (24 hours)
mle: gi-ﬁz‘ﬁl'ruxi Biggln/Fairlighs

J

EXECUTIVE MES IMIVE: Alrwayn spoipped, Aunto-
piloL, [ry bul. Charter £30. Covendcy osng. [

EUNOFA CHARTEES - Axien and giher Single and '}
Twin Engines  Alrcraly  awaflepls for Charier, CETET.
Awrial Photagraply, snd Fly. -Htre, 34 “Hoors
HSyiwinge, Telophome: ©01-220-6ILY, G1-HU0-BROE, [ D756

AFTER your FPL, Ay sor Oharckes 1000 4 sexts,
hally eqpuipped, 811 per-hr b Laorisg or Moy weak-
rvda.  Cantiot  MThilew  Aviation, A0 Landem Rd,
Went Hitesdows, Kepb, Tel: Wit [KIngssown, m

FIVE POUNDS PER HOUR, Monthir dry bull chars
s ol Pipor Cheroksea, Spedodi AviaRon, 1=Kk {-"Fg;l'

ALZTEL, & pasmpper  peelts,  aoafabde for  ofurto
with' or without pliok, PBevid Bodworih Limited, Mab-
wich Tel: 211677 w34

AIRCRAFT FILAMENT LAMPS
AND FUSES

AIRCHAFT FILAMENT HULDS & LANDING LAMP
BULBE.  Toocnn panel liphline, mavimlian lsmos,
Amerboan Birohn

FLUGEESCENT TUNES, ballsst ookl siahilisers,
BEtiopgn, nmeob mps, fusss, fuss Hnks, eattridgs fween,
Continuows *stocks  for  Bcitishs  ang Arvericapemats
mlireraft, “ARB relnsed Sguality | emnbralled.

ANVIATION. SIIFFLIES - OO 17D, 300 Deih  Tlosd,
Hoonelow. MlAddleaz, Telr 0180 4TT8 and ()80 S50,

(-3

AIRCRAFT SERVICING

YWORLDWIDE AIRCRAFT FERRYING
o EXPERIENCED CAEWS
& COMPLETE SERYICE
® LOWEST INSURAMNCE RATES
Terravia Lid.
Prince Chnsort Diflve, Axcoe, Barkshire,
Tl Azcot 21478 {24 h=urn ) Calr Woarldwicds, Ssem,
Dorrational Bove, Blackbusbe Alr prre, Tateley 3121

YORKSHIRE LIGHT AIRCRAFT LTD

ROLLS.-ROYCE COMTINENTAL
SERVICE CENTRE
FARTS SERVICE SALES

ARCO RADIO DEALER

LENDE' FRAADFOMND AIWEQRT
TEADOHN, LEBDS, Tel - Aowdan 37.31-4

C. ol A, AND REPAIRS—ALL TYPES
RADIO INSTALLATIONS
AND OYERHAULS

Brooklumds Avistion Limieed,
Ciwl r Sarvice,
Sywell rodro

Morthampton, Tal:-

EFIE,
ChD4=-41113

@ ir A BERVICING. HEFPAIRE, Anproved io 855000
a.uw, Enguirles saicomel, Wit Londda Asro Serrcices,
Wielis Walhhinm [ odaR

AIR CHARTER

BOUTHERN.  AIL CHARTER. Buslness &ir
Irafighl-twin  ANtieq pnd  Inrper sireraft Sar serviee.
Tilegrs TIL 4408 o ol-$10 33 §daif)l O1-ESE 19EE- or
B0V 2Ty edEkeyl Telen  SE4E8. LoasEn

tmxie.

AlR PHOTOGRAPHY

types gi moet scomemle

I Bdeware
I3

AERIAL CAMERLAS. Al
prizen.—Apply fur. dagally t
Plictogpmphie Bacplise LA
Rond, Loodom, WS, U1-33 440700

Efd, PN, Kbl Wi3R snd mosd typos of alrersic
comersy n slock  Aocessitvise. ponbridln wiED o pwniiaile,
Develnping  eqipmeent.  Eofpe  propteTd;  Teosl  unia
svallable from atocic. [?

HARRIEGAY PR COGRAFHI FUNMPLIES LTD,

&93 Ovepn Lans, Lawicos (NE,  ol-346 RI41-4
|oata

ANTI-COLLISION BEACONS

WHELEN HETHRORE andl Actating Modeln  (Iniets
ohumgeshle) alwuys in siock. Mew oF ‘=mzchange,  Alr
Siare, Maliling Td, Ldndon LIS [aang
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i AYIATION COMPUTERS

SITUATIONS VACANT

SITUATIONS VACANT

KAYS - 0OF  EALING LTI, sckiats of ATisto,
yJuppenon, Swismir, BAR  bME 4 Oompaisrs, knses
boards,  soule roles, oftaclors, P cases, bools, #te.
goustation  mEail orders By Tetern, Wrile fer  Inteat
filotrated  entalogue.  Denk, ®  K-10, Boad Bireet,
Ealing, London Wi, Gf-80% 3203 [
N

CLUBS

FiRIVATE FILOTS, Fly o JIodsl Car. E4 Der hodir
JOL-B30 OEDA, Bt 844 (1648

FERRYING

ATECHAYT DELIVERIES. Twenbty yaars world-widas
tppperienpe farrring wll trpes pislon and torulne. Paber
Nock, West Landon  Abr Obsrber LB,  P&TEY Houss,
Capthomas. Sueex, Phone Copthornm 2315 ({341
L}

HELICOPTERS FOR SALE

£7.860] Willer 15C. 3 smts, Ef sonditlen, VHFY
VoR/Intaream., loog-tange tmnk, duel controls  Good
ipnidaterigloe 1le, O Of Eeplenipar "9, Tel: Hagle-
mere 2073 - {affice) FOEDE

' pmawTLY 208 de . Luze: 40 smster; VHE/VOR!

ADF; O of A April 1871 TT Githr, sogiss D5hr since
nmjl’.lr oyeshaul; 166 m.ph. oruifse]  SLGF  SRALTRIES
"iaal eantrals, £30L600. Tetephone: Gulldfowd n%ﬂ;-gq

LHE ]

HELICOFTERS FOR CHARTER

' BELL JETRAKGER avallable for charier, Four

Hita
penpers Bt 140 mop.h -Bpmicer Aviation. b King Sarsak,
+Er.. Jomes'E BWl. Teic T1-E19 288, [odmT

INSURAMNMCE

BUDNGET FLYINGT Insumnce oo ofedit op o te 13
months withoot cherges| Traffords, (BF Halfledd Road,
Hi. Albais, Heria [GREE

PERSOMAL

CHIFMUNKE GEOUF ob Bpoker. Shoald sult ex TAB
meEnshees, 10 Edinbsoigh Gardens, Windssr 4I'JI|H|:
fLasd

RADIO AND RADAR

BIY o058 Md-ctanne Fl'.u..|11|} far e, Fhonx Harrr,
Glam 030 of B 16E | 1653

SITUATIONS YACANT

OXFORD AR Tl'l:l'l.lﬁl‘iﬁ- ACHOOL
THE: LARGEST FLYING TRAINING SOHOOL
™ I'I'U'H-DI"K
As a renuly of furiher expansinn Bvite
spotiontions from
QUALIFIED FLYTNG INSTHUCTORE
CPLUIR &fd wary  Elgh atandard of  issbruetienal
eackgTound  sasemiinl, Commencig salarys L3780
An expalisnt nﬂD'.'ITI']l'ﬂth' te wWork in nn expacding
rga=abiend” Aviolkon Bob

P-l.‘-‘&ﬂ
GQUALIFIED GROUND INSTRUCTORE
Applicants shopld possess Flight Navyigofor Lisences,
ATPL, of Service sguivolenis and have cirvil or Befvice
SEpETiENGe il AR  instruriog
Bocresslol | capilldetes will b regqoired’ Lo feash
sl Eubjests csA  Maviesilon, Flight ['l-l.l'lr-ll-ﬂc Ale-
crnft Performancs, sto, do0 oh infte abd ec-Service
piidénis prepecing Iof profgmional Plots ond Navis
jiloTs Lipences, CUMIEnCiTg nr.:l.ur,r £L'.'M:| B, plus
aomund - Jmegsmentn and | Pexnalan
Detadls to:
OXFOILD AR TRAINIMG SOHG3L,
OXERCRD: ATRPORT,
EIBLINGTON.
OXPORD:
Tel: 08-75 4331 [HSEL

AN AMEHICAN regoire experienced Alrcrafl Fadis
AMechankes 0 work ot Lomdon Alrport, Bdarilog malary
EJV s ., Discognt travel, pansion ecivens, -ebo.
Wrtte glving details of Televanl  experienoe (e Per-
sl Pan Aaneriean, Henlhrow Abrport,  Hoonsbow,
Afiddy (1547

FLIGHT NAVIGATOR & cequized  for  workd-wide
fiul#s on permoneni banle. Eriiansin axparience ad-
sntlilgeoar. Apply O, P.. W. Fatoreen,  Chisl  Flilwhe
Mavigntor, Marsrsh Alrknes Led, Labsn Airtort. Heda

[1a5i

Aircraft Finance

i Housoe, Purloy

L Tel: D

F‘Dll-ﬂ'l'lﬂ peragbmal  reguired foe Uhies-FOEI o
trmck 1 .'m.‘Ll{m ek

L Oagtoine  salary USHED o §1.000
mt.m:m.'a'. plus boage,

1, DR/DOL A oasd O Lbottissd - Bngiteeoe,
Jw'l-ur,t Tmm DA menlhiy, Send PEame,  or
ooy

BEAGREEEN AIN TRANAIMONT.
11 QUEENS HOUSE,

LEICEATER FLACE,
LIONDON Wi,
Tal: 81437  Sbdd (11 =]

DAN-ALL BERVICES LID
Tegicre
QUALIFIED QOMET
DAPTAING,
FIRST EIT"'I-??JLB
]

FLIGHT ENGINEER OFFICERS
AFFLY CHIER FILOT,
DAN-ALR EERVICER LTI,
FATWIOR ATRPCHTT.

HORLEY, SURREY
Crawiey 20022, BExin, 0. | Loa2

Clomuiffed Advertivementys eamtinissed an peps |3

suitably qualified EEE
lor & career in Air Traffic Conirol.

HO Bevels.

permanent pensiormbie appoitiment.

W.C.2,

ontrollers

The Australian Department of Civil Aviation is socki
plicants, aged 21-35, to be trai

EXPERIENCE: Civitinn Pilot, Pilot, Movignier, Alr Signaller, eiz,, ia
fhe Armed I-ﬂ"l.‘n!l.’i:'u:l“n nf.Mﬂll.h::r 31?';.‘;@ Comtroller. t
EDUCATION: Good siandird sscondsry sducation preferably with GG,

CONINTIONS: 15-hoor week; 4 weels' gonual leave; long-sorvice and
cpnulative sxdk leave; padd overtime and shift and other allowpasce;

FREE PASBAGES: For sucemslul applicants wisd their families.

ACCOMMODATION ! will b= arranged and allowances e puyable during period of training
FULL DETAILS and application forma from:—

The Civil Avintion Linison Officer (ATC), 10/16 Maliravers Street, Strand, London,
(Telephone 01-B36 1435, Ext. 31X).

—=—
&= COURT LINE

Require
“X'" LICENSED TECHNICIAN

We lnwire applications Tar the above position from X" liesnsed Engineers.
Grom commancing salary would noc be less cham £3.050. par snmam,

We afso require:
ELECTRICAL/INSTRUMENT ENGINEER

The sucommdil applicant for this potldon would be besed ar Lapan Airport,

T—
|\ ——4

Applications should be submitted in writing giving details of quali-
fications and experience (o dote to:

Personnel Officer, COURT LINE Aviation Limited,

Luton Airport, Luton, Beds. LU2 9NBE
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FUGHT Intarmational, I3 Aupuse 1570

instrument/
electrical engineer

Antigua

A licensed Instrumant/Electrical Engineer Is urgently required for Leeward Islands Alr
Transport, Antlgua. VWest Indies. The required U.K. licence cover would be 8.1, 8.2, 9.1 and 9.2.

LIAT is an expanding airline based In Antigun, which Is one of the beautiful Leeward lslands
and part of a fast growing holiday area. This vacancy would be ideal for a single man or a
married man without children of school age, who wishes to obtaln the invaluable practical
experience and responsibility that enly a small airline can provide. The Company, at present,

operates H574B and BN2ZA alrcraft,

Salary will be according to experience, and tax-free housing and transport allowancas are pald.
There |s free healch insurance for the employes which is also available for his family at low cost.

Facllities are provided for free transportation, by alr, to and from London, together with
generous free baggage allowance is provided.

rebated travel facilities during holiday periods.

Applications to:

Personnel Eul]_:‘nrintnndmt. BOAC Associated Companies, Ltd.,

PO Box I0,

ounslow, Middx.

Sales

Executives

Edgle Alroraft Servipes Limited pegdire two axpatienged
exacubives o Increase their "salay force based al
Leavesden Aerodrama

Alrgraft Sales Execulive

To be responsipla 1o the Sales Managoer for the sale af
Beech and similar gircraft. FPL required, Applicanis must
have eiperience of alreraft or capital sgulpment sales
lo lndstry

Technical Sales Executive

Tobe esponsible 1othe Sarvice and Malntanancs Manager
far the sale of aircrall equipmant, partsand mainienanog.
Applicanis must have an engingsring background with a
Bound Hﬁﬂwlﬂﬂqﬂ' ol aircrall égulpmeni and sefvice:
Famillarity with Avienic equipmeant |s desirable

In each case a clean driving llcence Is necozsary Bokh
positlons offer good satariea gnd exgellent condilions

€ EAGLE
AIRCRAFT
SERVICES

Applications, In writing only, should be sent lo:-
The Personnel Depariment,
Eagle Alrcraft Services Limlied.
Leavasden Asradrome, Watlord, WD2 TBY.

THE BRITISH GLIDING
ASSOCIATION

requlres

GENERAL SECRETARY/
ADMINISTRATOR

who will be responsible to the Executive Commitiee
of Management for the day to day buginess of the
Asszoclation which employs 8 stafl of 12

Tha post is interesting but demanding. Appllcanis
must have sound adminisirative experience and be
able to waork on their own initiative,

The successful man ar women must be able to deal
with people from all walks of life and should have
some knowledge of aviation, previoss experignce in
3er||.'ldn|; committees as well as the usual secretarial
skills.

Selary would depend on experience and gualifica-
tiangs but would be In the raglon of £2,000 p.a

Write to: The British Gliding Association,
Artillery Mansions,
73, Victorin Strast,
London, S.W.1.
marking envelope ""confldesntial"
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Government of Zambia

rovision of skifled manpower Is & vital element In
ritain's ald to the developing countries.
Your professional skills as Meleorologists sre needed oversens
and while emplo
undertaking & cha

d you will have the satisfaction of
enging, responsible and worthwhile

fob. Zambla Is a young couniry determined to develop /s resources and lo

raise the standard of living of its pe

le as quickly as possible. Terms of service normally

include substaniial extra benefits, Including family passages, pald leave, educational
grants and free or subsidised accommodation. Salaries are assessed In accordance with
gualifications and sxperience. In mast cases the emoluments shown are based on local
scales plus basic alfowances. Appolmtments are on contract for 2-3 years In the first Instance.
A gratulty, normally tax free, of 25% of total amaluments s also payable for all the vacancies.

CHIEF METEOROLOGIST
(Climate Division) £3,766

To arganise and generally supervise the
climatological services: to prepare and publish
urgent climatic data neaded for development
projects. Candidates should haveagood honours
degree in Meteorology or Mathematics and
Physics plus a wide knowledge of, and consid-
arable axparience in, applied climatology and
climate data processing, Salary guoted above
ingludes an inducement allowance, normally
tax free, of £780 p.a

METEOROLOGIST
(Hydrology) £1,780 - 3,354 p.a.

To process and publish climatological data
for hydrological purposes and 1o be preparad
1o undertake hydromateorological iInvastigations
and research. Candidates should have a good
Meteorology degree or equivalent and at least
two years experience in hydrometeocrological
investigations and rasearch. Emoluments guoted
above include an inducement allowance,
rormally tax free, of EB00 to €750 p.a.

METEOROLOGICAL
OFFICER £3,131 - 3,194

To take charge of the main Awviation Fore-
cast Office at Lusaka International Airport
He must have passed the Advanced Forecast
Coursd of the UK Meteorological Service or
equivalent and have considerable experience
I Aviation Forecast Office duties, Emoluments
quoted above include an inducemen! allow-
ance, normally tax free, of CO26

CANDIDATES SHOULD BE CITIZENS OF,
AND PERMAMNENTLY RESIDENT IN,
THE UNITED KINGDOM.

Further fnformation about any of fthese
vacancies may be obtained by writing briefly
stating age. qualificalions and experienss 1o

The Appointments Officer,

Aoom 325,

Ministry of Overseas Development,
Eland House,

Stag Place,

London, S.W.1.
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SITUATIONS VACANT

SITUATIONS YACANT

WANTED [or lLEhiymediom siocrdt servece 1o M-
Iapids.  xporisacul Endingeer fo ke cherge of pro-

FIRRT OFFICER voquited far  Compsay HBII’JE thinkios opersling, Alss lbbensel anfeensed  radio
IeE.  Minimim recuiremest CPLOR. Age ur::h;nrr. ":r:llrl'uc n:“nml uletring  apd l=ll-|J!r'.'| akr-

§1<30 yomes Donl detais fn first isiance (o OADL | ghrone. tmerng pmoersl hchiics and s

avuilphla

Lh Ausiin, -Brilsh ‘Bopes Lid, Cioup AlGerals  Ger- Fimst Inatanse; spply in writing giving follesl pars
vioes,  COamstos  Asrodrame, Cheombom, wr. fekfed. u“m ‘mnm' And pemmeratlan fegulthd o

Motin, A0 | oy BT
"l“' H.I.JHHETI ENGINEER  roquired.  Lichasm :.‘p

[5-3 Bz .l‘pgl;'r Eentair ﬂ'hlﬁ.m 1,. FART-TTME FLYING ISSTIUCTOES reguirsd for

qu:gi i ﬁm'nd.r\nm_ Higpin F0il, petive  fleing el Ouasna BB, 193 dlressfl. Plakas

88 [llﬂl apoly ‘Pelsnhones Lilssts 84, Ext, 104 | 1%

shop opprowi] prefected. o kak alter mdlo insinlbes-

LELEGATE AR SERYVICES LTD grieobly Teymine
mare  skperimyes] sircraft sales AR Apdly  im come
fadenue to the Managing THresios. Lubgite Akr Ber-
vicen 14, Eristol Alrort. Lhamnd

LICENEBED RADID ENGINEERL regulred, Full work-

VMomn oo amull M= of aireralt. APply Emmislc Clhar-
q:-gnril. :JEH :Elima il Aerodroose, WlEgin MK, ?ﬂnh
B

?'I'.I'GI'I'I‘ TRAINING INSTHUCTON mguired for fm-
[ plosmannt, Chotsel Falroaks Schanl  of
Plring, {'l'llnhhﬁl'l'l. EEiL [RE 0}

Corporation Flight

The Cemeirstion requlres thefollawing staff for ita executive: alrcmf -

Captain

for twin plston engined aircraft. Heshould holda CPL with current Instrument
Rating, Perfarmancs A would ba desirable. Hy should by betwesen 30 and
40 years old, with some 3,000 howrs in command. Exparionce of execulive
type avistion would be desirable but not essential

| First Officer

far twin piston engined aircraft. He should hold a CPL with eurrent instrument
Rating, He should be batwesn 21 ard 30 vesrs ofd;

-
Engineer
with gurrent A and C Licence -gnd preferably qualified on mdium twin
platon Engired pressutised dincratt. Heshould also be hicerced on GTSI0-520
Cominantal engines.

Applications shouwld be submitted within two waeks of the appearance of
this advertisement fo;

The Personnel Manager, Head Office,
BRITISH STEEL CORPORATION,
33 Grosvenor Place, London, 5,'W.1

OO

BRISTOW HELICOPTERS

REDHILL AERODROME, REDHILL SURREY.
Nutfield Ridge 2353

require

HILLIER 12E LICENSED ENGINEER
For Nigeria

Salary and overseas allowance of £3265 P.A. plus

free accommodation and food or local living allow-

ances in ligu.

Working cycle 9 weeks in Nigeria and 3 weeks

leave in the LK.

Opportunity to obtain experience on turbine heli-

copters. Contact: Engineering Dirsctar

T N E S S ST

OO0

COHENMEECIAL FILOT requiced Ir'll hald Chibed Fiying
trsdrpeior's  positie ot Dosrd Trade Approves
Béhoml, saskhern  Englumid, hlust IIIH. CFE  Apprawml
Bex 1804/5- [iale

ATROBAPT MAINTENANOE OOMPANYT IN SUAREY
MEGOTRES
CHIEF INSFPECTOL
For  maincensocs  aod - overhasl o of - Briilab-. &ng
Amerlcan-fgilt alrossll wp b 13,9000,
Sual have held AR Approval dnooabmblal eaguciir.
Minimuan Licenoes:

“AM ‘Paran. 81 o B4 hv-ludw
"I:F' lP!:TII LA mrl

Pully sonvorssni with AQO ¢ unmr.u

Apaly:

Box 1B6LR
(R1TR]

FRHERLANDOE “A" and '7F" Liemesd Enpineser e-
galte for EHghi alressfi, ineludiag sprbcultumsl spray
;Etﬂ.l'l.. Cottage avallabli, BE Emrland thﬂulilrg

IFLYIR FILOT, PA .3, PA 30, AL dpaat 200001 1o
gpmmarnd,  for Erscobve wlinrter  wark, Wl ﬂ:n-
alder 1 or  seasonil. . ATH  AMOGLIA
HORWIOH AITBORT, FIFERS LANE, FDH.WI{:E
ROR. 0% A. [Tl

ELECTIINID SYATEMS ENGINEER.
on Boithe Oollinn floht sretem, Smi th-“l_‘njiln| AUt
matic pilpts mmg compnakes, reqoirsd. W wirk
ony - HEIEE W m elroratt. :Eqmd]:nt Ealary.
Plemie . upgly to Managor, Bl Biothics & Maflaod
Litmeli=s]l, SBbhhatsdl Alrport, Slesialed Hesax [ 18T

ENGINEERS with expertence on Deaimn Bght apr-
Fibing -Berrioon Fﬁ"h.,”.“‘ﬁ::w‘“"i?“"“ “‘m"‘{‘“_p.,u"“'
ring - Bervices Limbba 1 Arpoct; - Blac
Tl Hinckpool 15w

WANTED
CHINF FLYING INETILUCTOR.
THEL: NAWTHIN 23518,
[Gaas

BSMALL CLUE, B'wesl, segules Tull Instrucisy, 3
per Bour. Bes 18008 Lok

LITENSEDF NATHO ENOINEER I.-ﬁ1u.1.lll‘.|. lar (Eodarn
Hght alverafi, Applicailens to Wistklr Plying Sarvines
Limited, Hinokponl Alrport, Hikekpeol Tel: Iih-e'lf-bﬂl
ibl1d [ LG

AR TRAFFIG CONTROL OFFIGER
reguired af Perth Asrodrome,
Current B.O.T. Licence with

Asrodroame Approach Ratings.

Pansion Schema.
Salary according 1o experience

Apply n wriling fa:-
The Pesonnel Oifcar,
AlR SERVICE TRAINING,
Perth Asrodrome, Perth,

Fast growing and progressive German
Charier Alrline offers position of:

PLANNING ENGINEER

A and € Licensed Engineers on
BOEING 707 tvpe aireraft

Apply to:
Chief Muintenance Engincer,
Roum 341, Halle 5,
Dusseldor! Aldrpori,
W, Germuny .
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SITUATIONS VACANT

DAN-AIR SENVICES LTD
requTe
TTATITIED BAT 111
CAFTATNS AND PIRST CFFICERE
for thelr Latan hase.
APPLY. OHIEF PILOT.
DAN-AIR SERVICES LTD.
EATWIOK ﬁ]ﬂml.
HOALEY,
Crmwiey :Im E:':.n m«!

| 1543

SITUATIONS WANTED

FLIGHT HNAVIGATON. Ferformamos A, FPL, RT
Lrenges, sEpachimoad 781, Prelar roobes; warantile. Hool
RIS, Llgas

A | AG-FILOT, orer 2900 orop-spmmying  hoom, pyell
jble snd of Beptember, EShord oF loag  term.  Box
1E75/8. CIREE

FILOT pyalluble for Derrrisng, netruetlon, g2, oo
fepeimnee - baxin, Britlah  ALTE,  Inateament H-l.i'-lm..
Instractor Baling Groups A & B, ouminer for FrEL,
Groupgs A & B and IMO Batings: Box Lugdsh, (RS

DA CAFTAIS, seoldeni-free  §4,000br. Europe,
¥ Morth Atlaniic, Afrlen, Tar Easl. checldngp expericnod,
H-Nngual. Bor 1THLE [ roan

AERONATTICAL ENGINERE, mxproenos] FPord, gro-
wraTmming, prejey oontred and . Jalaon, sedks  produos
tion or wobks  oasagsment appolotment. Salary Fe-

y Twared- EEGO0. Wox tons.m. | hsn

ENCOLISHMAN, UK Full Indracter, T8 Cammarsial,
Mell, Instrument. 300007, sipecience Eurcpe, M, and
A, Amnricn, Middle Essd (D=1 mnd =01, npekh
posttion, bBome of sbrosd, Bozs 171008, {1078

i ATIORAFT SETUNRITY: Tem wyeary” Lenmdos Paolico
sxpurisnes. Willhg ta fravel, lsasn ovibion law, ste.
Hag 171145 (1

SPONSORS REQUIRED

TOUNG MAN, 03, regulres Spasior, Any Lerms cofi-
sbderpd. Box  1ERESE, [ 1661
STUDENT,. 18, ex AT, firing experiencs, Boin

alider Oect. eight a0 Il.-e".'\e:ln. apeks Bparsarak ip,
DPL-TR. Any terms conaldecsd. FBoe 17584 | L7

TUITION

ARE CEIETIFICATES. Experl Pralnl Coarses for the
uals  Aeronaliibosl Enpnesring  Examineibans oo
“Eag IEfaction ar Relind &0 Fees"  tevme. . OfMcladiy
miproved apd recopnised, Por detall: of Exnma and
;'I Donfsen i ApopaGtios] Merhanicsl Eng; Eled-
wonice, Fadio, e, welte  [oF  194=pare Handsoak—
FRER. Hritlsh Ineiltiute of Engmesciog TechsoloRy
iDepl. KL Aldetmisston Qourt. ASdermasion. Hirrl'.:
iy

STAFLEFURD FLYING  CLUBR. Modern  alverafe.
Ercellenl clubheige  Ianilitlen, 1MO and BT Aatings.
Phone Btnpleford 380 for foll detsils sr ariad ulmq
L

WEART LONDDN AERQ OLUL
dpproved  Bhr  PFL.  Insitocior's mnd  Adymmced
Trainin conrer; I3 alraradt, four  VEERRUCEOTH ul}
Link: ®T irsiaing sxamloaiion. Meideniusl  sgcom-
moslation aveilable. Raxisurant bare SBocisl meEnnecs
welégme, Lendon 50 milleg (3440,
WHITE WALTHAM AIRFIELD
Tel: Litilewiek Greem S338 /5% LIS

LEARN TO FLY. Trinl Eight £1. Cotdom, Alr-
S, I"Hmn 1508 fromn E£8 lég per hour.  Wesl
Bmsem Flving Olub, Ripgin HML0 413207 BL-593 43017, |0000

AT hlu\'ln.':rl.-:l'l. and TEadng Flsimg Claol, Hack-

L, IBC, Wight Rablngs.  ssrobhaiies, Mised

fleet n\t srven piternit avRikshkls. Ssles and Servickng.
Telephone; &253 §5.300.

[1ama

LARNIMDNY SOIOOL OF FLYLNTG

lhr agprover] FEL coume, Inatmeotors’ Twin Fabmes
g Adypneed Troinlng Courses: 0 Clerokees, 1 D%
Inks, AT Exaglaglictis. Fipers for self-fiy hirs and
Eale. Pipes mir taxis sérvice and Flper alrevafi main-

tananeh. Rainitant, Cordon Bleu o pooidng.

BOLD BEATE ON ONRERCICEN  14hs;

L% PER HOUR INDLITHMNG WERKEINDGS
BIMMER AVIATION LTD.
N DEALR

11=357 #4411, [is

FLY FROM STANSTED
HEDULCTION FOR PAYMENT IN ADVARTE
=@ Night Ratinga.
i Wy Approved FPL Claurne,
i IMD Ratings
+ 8 Twin Rubings.
@ Typ= Ratings,
i fmstrument Relligs and Recewaba,
s B BT Rarings,
il Plpir and Cessma Alreraff,
% Fhame: Disheps Biortford 5
Bortined 45N ?uu-htu'l. ar lnh:- &‘n-nrvr.u-iF HI'
53, Btansted AlrpoTs, EESei

r-

Navigatoron £2400

ayearby23

You'll need to
have what it takes.

hwiously, any b that pays this
kind of money tahes wome doing.
If you are the stufl’ thm ALK
uificers are made of, vou will wel
pome thix, Tt will bring aut the
best in you

Suppose Yoo are asyigator of o
Buiceaneer, the RAT s new lomg-
range strike wrmicker, It s vou,
more ||'|||.l| .1||I1.'|'|nt' I.'l!-‘l'!. W IHI i!lilll.'\r
the detaled  execution of  the
mission. You operate the rodar
navigndan sysiems and compuien
Yo set and monitar the vital
arrack-sight, From a nember of
options, the weapans ire selectod
and the mode of siack deciderd
If the attack 15 with the Marie!
memle, you guide the wenpon o
s IJ;"{I rhrﬂ“ﬂh a IJ"L iTers il'.
the musale’s mosc.

Can Mo think of 2 more im-
TR, OOTe rel st iuh than
thag ! As an BAF pavigator you
are, in the fulles soose, o tratmesl
profissional. Yoor prospeces, your
starus, and yourstandard of hving
ull refbicr tlais

GCEmen -
a place for you with
the flying team T
Beleotion tnkes 3 days. Expenges
are junl i there is no obligation
i'|:| 4|'||;|l} you st have ot beast
3 aceepble O-levels, mchuding
English lungpuape and maths; op
l.'q_lsin.JJm'.l. With A-devels ar n
I'}u,'grm' ok Are all the mnre wel-
cenne Ape Bimides, 17 to 26eh birth-
day,

Ak an your nearest RAF Careers
Information (e —nddeeds m
phione book—or sénd the coupon,

Y T fF F % ® ¥ & B B B 0 |
Tod Group Captain E. Ratchelar, RAF,
Adastral Hoose (961 LM, London, WL,

P e avmd pie Gyl o ab ol flvieg cowmdebieus in lid HAF

e

>
B
Lo
g

Date of Birth

With this coupon plésss encline & sEpankie

nObe Fving Toor present and 'ef huended
educational guahficationd.

Royal Air Forcé
Aerocrats

| N

13
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AEROBATICS Lo T .
n‘rﬂ.-.tﬂlhﬂ. a0 Denizal Ohembers, Esing HBromd- SIR JOHN CASS COLLEGE SOROOL OF NAVIOA.

way, Laddon W3 iTel: 01-247 #040). Pull-tims op | TEOMN. Few wddress: 100 The Mincrius, Tawer I, |

paata] tritiom foF the  writiem esaménations far Doasd ftondon BT, )
ARE of 'Pmds  pilotoavigstor  frences. Cbournes  weranged | biotures iy ﬁﬂ% Ehﬂpw&nmﬂh&m oy
. to it Absbividudl regelrecents. Seaid  of Trade | for all BT licknees oir Brideroed. Frsa| OLP “:'t?gt
recogniticn for the [matrumant Axting, Servre pilots | ALTP 418 & Py, £99 S ey ¥
wid mavigators may obfaih oor coories throogh the I
Foicer  Corrmipondente Oosrae  Sohume.  Detalls oo
appiioaticn, [ozan
FLY FIROM 00 UENEMOUTH BOOKS .|
CANNDY  AVIATION
OGO OF FLITING AEHAD  FLIGUT DOOUMENTATION—Wesld-wide
Coies for PPL,  IMO pmd Twin  Barines. abie | COVEIRES  With weelly  woemsdmest l!'l'l'!.l!l
helionglar 2PL., IATA Pullirsiisns |E|_|.|,|L||| Coniainers  wod
Charier Bervies, Malotemence and Hengamge, Prileis; Rewiricied Artielns um;- TAL:  AlF
HLULDING Mo, 3, Wiiings Hunmbook] “Alr Prllt? o Citeatar
HUMN AIRFMORT. Frofi™ oy Oioeprwese & Fiuu:rm-ﬂr )
WO IOV, rl{ﬁr'%n INTEXNATIONAL AENADGG LTD Aprsd
Tel: Christehoreh 8311, Wat, 2967 : N, Hares m‘:ﬁ:“’mﬁﬂmﬁﬁ“”"&‘”“mm' Aarndh
HEG

Learn the art of Aerobatic Flying with our SURREY & WKENT FLYING CLURB

qualified instructars in the Cessna Asrobat, ‘mmmm SICGIN NILL AFREIELD
Course of 10 lessons — enrol now and FLIGHT SCHOOL i g :
ke your first lesson —the remainder . TRAIM

of the course can be taken any time to Fm::". f.':i’f:'." ‘i.n.!:'.mni?uuu

Billt voursall, Might Redng Pl Making

Instrucear RMIH1 . AT Razing

'Pm-l Rati
E Jﬂhn I‘bﬁd‘gﬂ FULL TIME PRG‘FEE!IOPI:AHL“ AiGHTIGROWED

D’Efﬂ"‘lﬂl’l‘l 3621 or 2¢‘|? INSTRLICTORE & LATEST EQUIFFED SIMULATOR
FA.A FLIGHT TRAINING COURSES
G Frivape Licanca Commercinl Licupce
Inutrummne Raring Muwled Eaging
mulm sm Afrilne Trampets  Flighe Enginssr
- Flight Nurigaiar Aireralt Dispaccher
HEB AN, R ES T RO E ROGERS AVIATIOM LIMITED
DENHAM UXBRIDGE - MIDDX. CRANFIELD &IRFIELD — BEDFORD — ENGLAND PANLh s e
& MEMEER OF THE BRISTOL STREET OROUF Trinnhore : Ceanfratg &6 Fedes ; 2330 rhone: BMY FI55

INDEX TO ADVERTISERS

FaioE aQE PAGE

Ajr Gregory Lid. . e && 14 CSE. Avintion Lid. . ok B Minstry of Owersens Development ... 1]

i i st e |3 Dimmore Aviation Lad. __............ & Paninieroafiosal s 12
Austrafia Dept. of Civil Aviation - % pigle Alrcraft Scrviees Lidh ..., T&I0 Rogers Avinten Lid. ...oe.. peea A EENL W

Express Avintion Services Lid. ' &

BOAC. Associated Companles Ltd S B “Scionce -Joumnnl™” . v m e pr i

Brigtow Hellcopters Lid, ....... . qz  Faifight (Chartessh Lid. . ooooooi0 8 Shackloton Aviation Lid - e

British Glding Assoeistion .......... 10  Ficld Alrcaft Services Lid, reare 4 Sporiair Aviation L <. oieeiieagian B

British Stesl Corporation 12 . g Surmey & Kent Flying Club -0 4

;i EHob-Adir. Ldy o o e iiosamstmsiiina, Cuiensh foral

Brocklands Avistion Lid. el ) - SRESTIIER X Hmu; e Edil 245

Rrymon Avistion Lad. ... i % Hawker Siddeley Awvintion Lid. .. Cover i Aveen SR Dages SEMG

Temploweod Avimtion Lid, .ooioiicizee @

Lombank Lk i ereiess B P
E%rhj'“:“h:?n:“&m“l N vis L 1: Lulsgate Ajr Services Lid. .. ... Coe o Termevia Luk ., ' e s E
Court Lines: Lid, o...ociaviniimaiiiee 9 MecDonnell Douglas . ciaves Coveriv Yorkshire Light  Adrerafi Lid W

IFC TRANSPORT PRESS LTD,, Dorst House, Stamford  Htreet, London SE1; telephone 01-928 3331, Telegrams/Telex: Blsnespres Lin, 25007 Annual mhurrintlm
H-:amt ﬂl, (versena £ fov ope yenr; £200 s for three years, Canacdo $20 surface and USA S24.%) mirspeeided for one year, Second Clios Adrmnil—LE5A, & Casada $44,

Ehnn -nl' pddrems-—pleme note thit foar weeks® mpothos f teguired, topether with (he retrn ol & wrapper hearing the old adidress, Reghiered o the Oeneral Post Cfice at-a

e , Bewimd Mlail privileges authorbed ol Mew Yark, Y,
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N! 332~ Igﬁﬁ Brisml Il Elmdale Road, Bristol ¥; welephone 0372 214801 /275,
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A'Editions. H.A., % fus di Oolisss Paria 8= GEBRMANY; Hoobinopos Anpsigens Yerwslinng, Orafsoberger  Allne 369, 4 Dussebdorf. . W, Germsny, HOROARYT!
Hizgenpn, Fadnpest X1V, Verineliget. TTALY: Eris Esmasss Sph, Vs Morcegna 0, Mds, lmly. JAFAN: [osersatlons]  Bukiness Pres, Adis Mogsfines L., -Silks
Nuikding, T-i0 4-chome. Akssais, Minsbo-ky, Tokyo, BWITEERLAND: Agentor . B0 Schafbaneen, Nemitadi A7 REW YTOR®: [ife-NTP -Inmeporaied, 308 Rast
A%nd CAitest. Mew York. MOV Y. CATAAGO: HiMe-NTT lnpsepabsind 5 Sonth Wakach Avesos,  Chiemgs. Olimol: S08E. LOE ANOELES: [Dondsn S6oft &
Marslspll Bre., 3338 W. Sth Atreet, Laa Angeies, Oslifovels U00ES. SAN FEANUISCT Dunceny Beott & Marehall Ine. 05, Phst Stvee. San Fronsist. Califomis Hlﬂ'l

—
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CHALLENGING
SCIENTIFIC FACT THAT
TECHNICAL MANAGEMENT

HAS TO FACE

- Isthe simpie, basic. inescapabls truth that there are only 24 hoursin a day.
Barely enough time to keep abreast of technological developments in your own sphere, lat alone come
to terms with what's happening in other disciplines.
How can you maintain & working awareness of progress in practical science al large, without
devoting all your waking hours to it ?
It sn't hard, Just read Science Journal regularly,
With owver half its readership inindustrial administration, Science Journal puts special emphasis on keaping
rmanagemaent fully briefed on major develapments in evary relavant spharns.
You'll sae timaly, well -written articles on avery front where modern technology is changing man's life. And—
of more immediate importance—you'll find in every issue the "'Sclence and Management’ series, packed with
provocative ideas for running your business creativaly,
Science Journal keeps the technical side of your business life

up-to-date and well informed. SC I E C o

That, too, is ascientific fact N E -.J UR NI_
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ly our DC jet ‘Family Plan;
nd go first class all the way. .

lving the McDaonnell Douglas "Family Plan™ is like having
prne-way ticket 1o aifline profitability. Millions of thaht hours in
irhne service the world over have proved the first-class

lependability of our family of jetlhiners : DC-8s, Super DC-8s, and <
wirgel DC 95 And the sama engineering éxcellence, craltsmanship, i
nd performance that have made "DC" an aitline bywaord for 37 |

onsecutive vears will be aboard our new DC-10. This advanced
echnology Tuxuny - jetis oltered in conhguratians fer hugh-revenus
yotential on shoert. medium, or intercontinental routes.

C 10, Newest member of our Douglas /
ircralt Company’s lamily of jots. m‘f
CDONNELL DOUGILAS
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