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A scene from the Batile of Britain Film,

The 1970 Battle of Britain Week
runs from Sept.14th-20th.

The RAF Benevolent Fund,
in its 50th Anniversary Year, will spend
well over nine hundred thousand
pounds on the relief of distress.
Please send your donations to
Hon. Treasurer, RAF Benevolent Fund,
67 Portland Place, London, WIN 4AR ke
Telephone: 01-580-8343. ;

(Regittered wndarihe-War Charities Aot FO8 and the Chareles 4ov FO40) '.Z:"r o :
T his advertisement presented by Rolls-Royee
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Commercial Farnborough

Most exhibitors at Farnborough ;

are looking to civil aviation for
their biggest future markets, Military
research and development, particu-
larly in avionies, still dominates
technical advance. but not so much
as in the past. Concorde, perhaps
the most technically advanced air-
craft flying in the world today, is a
civil aircraft.

Concorde's message, and that of
the ecivil VTOL projects on the
stainds and of the RB.211 in the
VCI0 overhead, is thal the industry’s
future will be increasingly founded
in design and production for the
airfines.

The Three-Eleven is aimed: at the
air wramsport market; it is wanted
by BEA and it will be made by
one of the world's most successful
suppliers of civil aircraft. At the
other end of the scale is the simi-
larly professional Islander, now
being developed in tri-motor form.,
- Between these extremes come the
One-Eleven 475. with the capacity
of the serics 400 and power of the
300, opening up literally new air
transport felds for Europes best-
selling modern jel (ransport—ten
yvears after the original version was
launched and 20 vears after the first
of 445 Viscounts entered passenger
service,

The Trident 3B, with its 1971
automatic flight and landing system
and unique “micro-jet” booster, is
the most advanced subsonie airliner
in Europe, following throngh until
at least 1975 production of the
jet transport which sas launched —
again for BEA—just over a decade
BED.

The Nimrod, appearing at its [rst
Farnborough in operational form, is
i reminder that the Comei con-
tinugs today 0 earn money for ity
makers more than a gquarter of a
century after it was conceived, and

will probably be doing so—if the
Shackleion’s longevity it matched
for another 25 vears. The first of
all jet airliners, the Comet is now
being suppliad in military form as
& maritime reconnaissance and strike
aircrafi—a reversal of the traditional
military /civil sequence. Even its
Spey engines, like the RB.211, were
mitiated by a civil requirement,
though Nimrod's military svionics
represent most ol the advanced
technology in the aircraft.

-+« and weapons

The aircraft industry will remain
the nation’s foremost armourer until
defence is banished from every
national budget—which may be
some time yet awhile, The guided
weapons at Farnborough like Blow-
pipe, Rapier and Martel, and the
feats of micro-avionics which their
deceptively simple external forms
enfold, represent the summit of
what most people mean when they
talk about advanced technology.
Being ordered in quantity, and
COMPrising $0 many complex com-
ponent parts, missiles advance also
the production engineer’s art. No
other complex aerospace products
are ordered in such long rums, or
offer such an opportunity for really
efficient production.

The Harrier stands out as per-
haps the world’s most remarkable
manped weapon. It may well be
the last all-British military aircraft;
the obvious economic advantiges of
international co-operation arc much
easier 1o achieve when the spon-
goring governments are themselves
the customers.

The Hartier is also the first
combat aircraft since the Canberra
to have been ordered by an
American military service. Selling
weapons in that market in compe-

I Huimas Ann O, Ty

tition with the western world's
biggest and most complete defence
mdustry  is even more difficult
than selling commercial aircraft to
American civil operators.

But military aviation does not
offer, happily for the world, a
ceriain enough future market for
any aircralt industry. There will be
ups and downs in the civil aviation
markei, no doubi. Indeed, the
scheduled airlines are already
bracing themselves for the full
capacity impact of the 747, DC-10
and TriStar flects. The financial
siress of this widebody-fleat re-
equipment will be accentuated by
unprecedented  competition  from
already aggressive charter  com-
panies who will be picking up
attractive discarded 707 and DC-Rs
at knock-down prices. But taking
one year with another, and given
the financial stamina to nde the
times of trouble, the firms at Farn-
borough see their richest long-term
future rewards in the civil market,
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First A-300B customer

Alr France has decided o place an
arder for six A-3008 Ajrbuses, and (o
fake an option on a further ten, said
M Henri Fiegler, president of Adro-
spatinle, ut Toulouse last week, The air-
line signed n letter of intent to this
effect on Seplember 3. The finance has
yet to be arranged for the purchase, but
there is- little doubt, now thal the des-
sion has been approved by the full board
of Air France, that a firm order will
follow and that the mirlioe will thos
become the first customer for the (ype.

Air Fronoe is to pay a unil basic price
of P60 million (£4.5 millionk Ik plans
to wse the sircraft on such high-density
routes. a8  Paris-London, Pars-Geneva

and Pans-Corsics. The airline's choice
af the Geneml Electric CF6-50 to power
its A-300Bs could finally settle enoy

remaining doubts ax to the standard
powerplant for the type. Air Franoe
plans to take delivery of three Airbuses
in 1974 and three in 1975,

M Ziegler, who was speaking ni n
roll-out ceremony for the strewched
Caravelle 12, ‘said that the Air France
decision had greatly incressed the manu-
facturers® confiderce in the marketing
prospects of the A-300B, He said that
orderz from Lufthonsa ond Air Inter
were fikely to follow soon, and that
fales prospects in the USA werp in-
creéasingly bright. The Lufthanss decigdon
i, however, not likely 1o be taken until the
nirline has resnlved ite further order: for
long-haul equipment, which lies between
the 747 and the BDC-10 (a Jetter of intent
for the latter having been placed io
seclure the lower price in force untl

Mesing into the market The first cock-
pit section for the A-3008, ondered by Alr
France last week, on iy jigs ot Aerospotiole,
Toulowse. See story an this poge

Scouting the idea A Westland Scout,
modiffed to toke part in the WG.13 helicoptsr
dave ent progromme, made its firet flight
an August 3| at Yeovll, as recorded an this poge.
The Scout corries o representotive WG.13
semi=-rigid rotor in ploce of its permol articu-
loted systamm it poln expocience before the
WG 1X's firse flight nex ember. The semi-
rigid rotor should result in simpler mointen-
ance, lewer coxtz and pecer performance.
Behind the Scout is @ Wessex 3
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Angust), Such a decision could come at
the end of September {see page 388)

The Caravelle 12 has been ordered by
Sterling Adrways—seven aircraft with an
option on four more. Also on show ut |
Toulouse last week were the Frégate—
new fame for the Series C Nord 262
{powered by Bastan VIIs}—and the Cor-
vitte, Aerospatiale’s mew business jetf
{eederliner, which is undergoing flight
testing but on which & decision to go
into produoction has not yet been taken.

X-ravs for JTTOD

An exzplosion and fire 0 an engine
of nn Air France Boesing 747 on Aungust
17 has resulted in an FAA order for
Xray examinstion to be meds of all
IT9Ds to check for possible turhine mis-
alignment. This was decided after o
meeting with nirline mepreseniatives on
Angust 26, The blast in the engine of
the Afr France mirerall, which was over
Mew Foundland en routs from Montreal
tes Paris, domaged a second engine, but
none of the 168 passengers was hort. The
747 landed gf MNew Yorke Pratt &
Whitney his said that the mizaligrnment
in the Air France engine wis “made on
the asembly line™ and “jost happened in
that one engine.” Bul, in & letter, the
Mationsl Transportation Safety. Board
urged the FAA to tke action “to resolve
this most serious matier,” to check the
records of the 250 JT9Ds in service and
1o eliminate some of the possible factors
thal mayr have ciused the explosion.

P
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Senate Add for Lockheed L
With the recent United Stutes Senate
decigion 10 approve n 5200 million (£83.4
million) contingency loan, Lockheed Air-
ceaft Corp will be sble 0 keep the
C-5A Gulaxy in produsfiom ontil .Tun:i
1971. Thiz loan forms the bams of a
£430 million (£179 million) financials
package negotiated with the US Govern-
ment and 24 banks to keep Lockheed:
solvent. The Intier transaction might?
have collapsad if the Scoate hod nott

ppproved the contingenoy lomn.

Some §344 million (£143 million) of!
this years 178 defence budget has now
been approved by the Senpte for pro-°
doction of 30 C-5As in 1970, The addr-
tional $200 million will enzble Lockheed!
to finence prodoction of ooother IZ'.
Crinlaxies,

WE.L3 Test-bad Flies

The Scout helicopter fitted with & full,
scale WG, 13 rotor head and blades made,
its first Aight a1 Westland's Yeovil plank
on August 31 (see photograph), The air-
craft is one of a batch of 15 ordered
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aboul & year ago by the Army, and was
maodified for trisls of the compesite
metal/honeycomb/plastic semi-rigld rotor
in support of the WG.13 helicopier
development progrumme, The Scom was
chosen because its rotor diameter of
32ft 3in, 10m, was the nearest to that of
the WiG.13 (421, 13m).

The engine development rig, a full
scale WGLI3 with representstive engines
{twr R-R Small Engine Division BS.360s),
rotors and (rAansmissions, was dug 1o
begin aperating last week_ First fight of
this Angle-French helicopter is scheduled
for December.

“FLIGHT™ MEXT WEEK...

o+« Will be the third specinl SBAC
[isplay ~ number, the Farnborough
Review issue, detailing equipment and
systems exhibited and reporting on the
three public days. This {ssue will also
contuin. the annua]l Bosiness - Avistion
special which ineludes nir tests and &
preview of the forthcoming NBAA Show
m Denver, Colorado.

Concorde Booms Over Land

A second series of overland supersonic
flights prior to the expected appestance
of Concorde 002 at the Farnborough
show was due to be made at the end
of last week as we went to press.

The earlier overland flight on Septem-
ber | was characterised by sn upsurge
in interest from news media and con-
siderable divergence of opinion az to the
effects of the boom. While elzbomte
measures: have been taken by the
Ministry of Poblic Building: and Works
and by Mintech to strain-gauge the 12th
century St David's Cathedral in Pem-
brokeshire and to make objective
mepsurements, it was the subjective
opinions of those under "boom alley™
(the colloguialison for the Concorde west-
const test corridor—see Flight for Feb-
ruary 26) which have made the news.
Headlines warisd from such down-io-
earth comments a3 “hoom ignored by
cows” {0 descriplions of it &3 “pops”
and “thundereracks." After the first west-
coast route test fhe mircraft réturned to
Fairford on three enmines; an érroneous
instrument indication had  sugeested
overheating.

During the Zhr Smin flight, of which
S0min was supersonic, 8 maximum speed

of Mach 1.68 at 45000, 13,700m
(963kt, 1.780k.ph.) was attained.
Skyvan de Luxe

A mnew development of the Shott

Shyvan was announced this week which,
it 18 claimed, brings one step nearer the
establishment of ultra-short-haul air ser-
vices in Britain, The new gircraft, seat-
ing up to 22 pastengers, has emerped as
the result of ARB certification of the
Skyvan at the new maximum take-off
weight of 13,5000b, 6,125kg. According
to Shorts, 'the effects of the ARB:2 re-
certification of the Skyvan to Group A
performence standards inciode substan-
tinl improvements in payloadirange per-
formance.

British Adr Services, a BEA subsidiary

Mew commucer
grerhead  bogpape fockers, in-flight stereo-

Up to 22 airline sears,

phonic _music and conceoled lighting are
some. of the internal features of Shorts' now
luxury passenger version of the Skyvon (top
pleture). Ses stary on this poge

Mew helicopter, the Ciervo CR.LTH-I,
which s being demonstroted ot this week's
SBAC Display ot Farpbaraugh. A fve-seoter,
it Iz powered by two Ralls ce Continamal
10360 205 hp, de-roved. engines {or two
Lycoming HI0- of 210 hp.) driving two
co-gelal, cantro-rototing, two-bloded roeors

and parent company of the regional air-
lines Cambrian and BES, {8 {0 use the
new Skyvan for &n intensive evaluation
throughoi Britain immedintely after the
Farnborough Show closes, This evalua-
thon, higgest of ils [ype yet Ttun in
Britain, will embrace 23 cities and towns
and will probe the operational and
economic feasibility of scheduled gshort-
range air services linking provincial
towns off the maim air roufes and with
only limited airfield facilities,

In the longer term, BAS foresses pos-
sibilities for services from special Stol-
ports close to city cenfres. In running
the evaluation this month, BAS will cafl
ihe Skyvan the ““Skyliner.”

Internal fentures of the Skyvin de luxe
include well upholstered airline ssats in
duzl and aolo units, triple-glazed win-
dows in recessed surrounds, enclosed
overhead baggage lockers,  in-flight
stereophionic music, individual passenger
service panels, concealed lighting, 2 cabin
PA gystem, a washroom, reduced cahin
noise levels, generous baggage space and
new low-entry side passenger door, with
an  additional emergency side door
opposite.

The flight deck is separated from the

SENSOR: pagews

passenger cabin by a full bulkhesd, with
sliding doors, and has jiself been restyled,
A  Decca map-display  area-navigation
system and 2 Bendix radar are fitted. A
variation to the 22 passenger and onbe
cibin attendant layout is another option
for 19 passongers.

BAC's Falrford Test Cenfre

British Aircrafit Corporafion’s recent
decision to set up-a Commeszizl Aircrafi
Group Flight Test Cenfre at Fairford,
Glog, where Concorde flight testing s
concentrated, has been followed by a
pumber of seoior management cand
executive appointments there.

Mr E. B. Trubshaw, as director of
flight test {commercial aireraft) and chief
iest pilot, 8 in overall charge of the
centre; Mr R, White-Smith, ns gensral
manager, will be responsible for manage-
ment of the centre -and be in overall
charge in Mr Trubshaw's absence.

Mr J. Cochrane has been -appointed
manager, flight eoperations, and deputy
chief test pilot, with responsibility for
the operational mensgement of experi-
mental and production test fiving, fight
training and communicition flying.

Jean Batien Receplion

The British Women Pilots Associn-
tion reception for Miss Jean Batlen next
Saturday, September 12, will now be held
at the Kronfeld Club, T4 Eectleston
Square, London SWI, and not at the
BDAC Terminal Victoria, SWI, ax
criginally announced,
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TriStar rolls-out to new order

msYT sdes posbecTs Fok the Lockhesd TriStar in more

than & year has come from Pacific Southwest Airlines which
maudd w letter of intent for two aireraft the day before roll-out
dn September 1. The Californian airline, which is the largest
intra-State carrier- mn the USA and the only such airline of any
size in the world, has also reserved firm delivery positionk for
another three TriStars. The agreement brings the total number
of orders and options for the airoraft to 178, The fiest
wo PSA aircraft will be delivered |n 1972, the remainder in
snecessive years beginning in 1973,

They will be used initinlly on the high-density 284n.m.,
525km. Los Anpeles-San Francsen roate for which 250- 10 300-
scat layouts are being considered, This year PSA expects (o
carry more than 5 mullion passengers and Lockbeed market
research indicaies that jis traffic will have doubled in the pext
SiX Years.

Financial arrangementd for buying the aicersft are “heing
negotinted™ sayvs Lockheed, However, the anirline i ot presemt
goimg through o tight sconomic period with marginal profits
and is finding diversification intp hotels, maintennnce work
for other airhmes, flight training and leasing o be among its
more profitable activities, Indesd the TriStar order comes al a
time when the airline hns nn oxcess of capacity with 14 Boeing
7272008 and mipe 737s 10 service, while two more of each Lype
are due w be delivered during October and November,

Long-term debt repavments are becoming due: 11 million
{E4.6 million) this year; $8 mullfon (£3.3 million) in each of
the next three years: and $10 million (£4.15 million) in 974
As reporfed in Fliphs for July 16, page 76, cosh flows are
pnlikely to onable these to be met without disposal of some
existing aircrafl.

But, whatever the finencinl situations of the airline and

Above, the TriStar was rolled out on tchedule ot Palmdale oh September
1, ready for o first fiight in Mevember, while below, o {light-stendord
RB.21 | of the type to be fitted (o the eircraft iz now flying in the ¥CI0
test=hed, An oiternator fooding pod fitted below the storboard wing
bioazts tha totol slectricol laad te simuloee thoe of the TriStor

manufaciurer this latest TriSiar order must confé as welcome
respite for Lockheed and Rolls-Roveoe, who haove scen the
compelitive DC-10 steadily building up it e total
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the Wessex
beats the weather
with
Ferranti stability

OhT-shore il rigs have 1o be serviced -
fair weather or foul, To help piloms
them and return under the wont conditio
Hristow Htlil:lirp'll.‘t‘l. hove inswalled Ferrant
5 ity Augmencntion Systems o their
Wessex muchines. These take the hard work
our of bad weather flving, moresss safery
and sxvend instrument fiying capabilicy,

The Ferrann Stbility Augmentation System
1 m simple lightweighe wedr, reliable and low
in cost and can be installed in helicoprers
of most types.

Wiite for: doails to -
Ferronitd Limdted,
Alreraflt Equipment Department,
South Bl Park, H'.n:tlump-ﬂttnd.. Bracknell,
Berkahlre, England, RG1z 1RA.
Telephone | 1344 4303,

FERRANTI

Stability Augmentation Syitems

. r Laathlas



Parts of the Boeing 747 jumbo jet
are being made at Shorts’ Aircraft
Engineering Division in Belfast,

The contract is for 23ft. machined
fuselage components.

It's by no means our largest
contract. But it’s very valuable to us.
Because aircraft firms like Boeing and
Northrop don’t sub-contract to just
anybody.

Only to firms who know what
they're doing. And do it at a reasonable
price. Shorts know all about making
planes. We've been making them for
61 years.

Sub-contract work has become a
third and a very important part of our
business.

As a result we've worked with and
for many large aircraft companies in
Europe and America.

We're making wings for the

The Boeing 747 like

is several

new Fokker Fellowship and we've
made outer wings for Phantoms, |
main stub spars for the Comet and its
derivative the Nimrod. We've made
VC10 fuselages, whole Britannias
and Canberras.

Our biggest contract to date is
for the Lockheed TriStar. It's worth
over £24 million. .

With Rolls-Royce we're making
the engine pods for their vast
RB.211 turbofans.

The contract also includes
ailerons, spoilers, wing tips, ground
lift dumpers and main
undercarriage doors.

For this we’ve installed
some of Europe’s most
advanced facilities for the hot
forming of titanium, and the
manipulation of creep
resistant alloys.

T e e T




many other aircraft,
parts Short.
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The skills learned by our men

[ over years of building complete

| aircraft as well as contract work has

' made them quick off the mark and
sure of their planning and

SHORTS
: And this means competitive !

rices, Aireraft and Missiles
P Queen's Island, Belfast, BT3 9DZ, N. Ireland




il FLIGHT [nterantfonal, ©0 Septeenber 1570
[

aur-l R FF” INTERNATIONAL

r-

Let our truly international

organisation help you to sell, charter,
lease or purchase an aircraft.

Head Office: Clarkair House, 85 Tooley Street,London SE1
telephone 01 407 B417/8 Telex 88455

Other offices: Amsterdam. New York Montreal. Miami, Sydney, Rio de Janeiro, Hong Kong, Banglok. Beint
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DC-10 FLIES

L. 7)
AIR TRANSPORT...

The first flight of the McDonnell Douglas DC-10 took place on August 20 when chief project pilot Mr Clifford
L. Stout flew the aircraft from Long Beach to Edwards Air Force Base, The trip took 3hr 26min and the
planned speed of 345 m.p.h., 555 k.p.h. and an altitude of more than 30,000{t, 9,000m were attained. The DC-10,

which took off at a weight n‘! 340,000lb, 154,200kg (some 70,0000b, 31,750kg balnw the maximum take-off weight
of early production DC-10s) used 4,980ft, 1,520m of runway. The aircraft had a four-man crew and carried about
25,000lb, 11,300kg of test Instrumantutmn and 100,000lb, 45400kg of fuel. Handling characteristics wara
explored and instrumentation and telemetry calibration was carried out. Several flights have now been made
from Edwards, including a 1ghr flight on September 7, according to Californian sources. The aircraft will

later move back to Long Beach.

HE FIRST FLIGAT OF THE McDosnerL Dovciag DO-10 has

come gomes five weeks after roll-out on July 23, When

the sircraft first took off from Long Beach on August 29
it was heading by all Indications for n most successful future.
Orders and options to date for all -1 variants now ol 119
and 122 respectively from 15 airlines. Of these, 75 orders and
4% options are for the medium-range DC-10-10, while the Pratt
& Whitney I'T9D-powered lonpg-range DOC-10-20, ordered only
by Northwest, accounts {or 14 orders and 14 optons. Where
perhaps the darpgest morket exists 8 for the longrange
DC-10-30, which at the momem is the only long-ringe trijet
being taken seriously by the airlines because it is-more than &
paper neroplane, First delivery of this type to the wirlines, the
first of which are those of the KSSU comsortium, shoold take
place in 1972, while the firt of the mediom-runge DC-10g
should be delivered to American Adrlines and United Air Lincs
for crew traming in Awgust 1971,

The DC-10 orignated in Amedcin Airines” April 1966
regquirement for 8 large-capacity -aircraft capable of flving the
Chicago-Los Angeles route with o full paylosd and of depari-
ing from the short rumwaey at LaGuwrdia, New York, in
1SA 4 17°C conditions with o full-eapsacity payload for Chicapo.
To fulfil this specification American Airlines envisaged & twin-
engined aircraft, bat by the middle of 1967 both Lockheed
and McDonnell Douglas were thinking in ferms of Iarger
markets, longer renge, betfer drift-down  performance and
potential for further runge stretch. The transcontinental
Tristar and DC-10-10 were (o pesult—these aircraft being able
to carry 30,0000b, [4000ke pavioads about 4,000 num., 7400km
with full tanks and about 80,0001k, 36,000kg over 2500 n.m.,
4. 600km stages,

The first of the tiijet orders (for 25} came from Amecrican
on February 19, 1968, when it chose the McDonnell Douglus
airgraft. The sirline took options on snother 25 but did not at
that time specifly an engine. A go-ahead was not warranied by
this tota] and things thus looked a little blesk for the DBC-10
by the end of the next month, becavse on the last day of
March 198 Lockheed went ahead with the TriStar—its first
commercial iransport sinee the Flectra. Wheh the decision to
go--ahead wes taken there were 144 orders and options from
Eastern, TWA and Air Holdings Since then the total hoa
incremsed 1o 178, says Lockheed.

But on April 25 United Alr Lines ordefed 30 DC-10-10¢ with
an oplion on a similar pumber, and MeDonnell Douglas pave
the go-ahead. Socon afterwards boath American and United
chose the General Electric OF&-6 of around 40,0000, 178kN
thrust to power the gircraft.

Paradoxically the first order for a long-range variant (from
Morthwest) specified Prast & Whitney JT9E-15 engines. 11 is
20 far the only, and ptobubly the last, order for DC-10s with
ihis type of powerplant, which is basically the same engine ax
that fitted to the 747. All other sirlines have chosen the CF5-50
for their longrenge DC-10s—known as the -30—and Pratt &
Whitney has begn left out on & limb having spent £30 million
on the TWC-10 installation,

The - second big breakthrough in the DC-10 order situation,
following the American and United decisions to buy the
medium-ringe amcraft, was the KS5U order for the long-
range -30 amrcraft in June 1969 which came after Lockhesd
and McDonnell Douglas had had a pitched battle for the
European foothold which- KLM, SAS, Swissair and UTA

The {otest generdl arrongement drowing of the fang-range -30 and
=30 varigms of the DC-I0

represented, Fourteen IDC-10s were ordered and 21 tiken on
optiont ol & cost-of £8.3 million each with deliveries due to
begin in 1973, Ten davs Inler Overséns National ordensd
three -30F converrible passenger/freighters and took options:
on o further three, while TIA had earlier announced ity
decision 1o settle for two with two options on the same type.

Meanwhile, on Janoary 6. 1969, MceDonmnell Douwglas had
started cotbing metal on the first medium-range aireraft by
milling 2 cockpit window-frnme (orging. Ceremoninl fastening
of the same component represented the start of DC-10
azsembly. Manufacture of the aircraft is spread around MNorth
America and Europe, ad has happened with the DC-0. Aerfer,
for example, builds the fin and rudder in Maples, while Dowty
Rotol makes half of the Aacte undercorriage legs: The Test are
muade by Abex Industries in Canonda, bui al]l are th &
MeDonnell Douglag design.

The -30 aireraft bought by KSSU was & true intercontinental
design but offered a shightly Jower payload-range performance
than ity proposed Lockhesd eompetitor which was, in fact,
more of & redesigned than g developed aircraft, The DC-10-30
fitted into the jatter category despite a gross weight increass
of some [45,000lb, 65,700kg over that of the -10 (which iz in
the order of 41000000h, 186.000kg). This necessitated the addi-
thon of & third main wundercarriage leg. Other major revisions,
apart from a shightly jengthened fusclage, were made (o the
internal lavout, Galleys were moved from under the floor to
the main cabin giving 8 larger carpo volume.

Recently the Atlas consortinm has also shown signs that i
is moving cn bloc to the McDonnell Douglas camp, The con-
sortium originally wanted greater mngs than the DC-10 was®
able to offer and KSS5U wanted, Smce then the DO-10-30 has
been stretched again, snd of course is now the only aircraft
in the longrange trijet markel with u definite go-shead.
Alitnlin could have been ecxpected to buy the DO-10, having
operated a large nomber of the manufictiser’s other abrcraff,
But evenfual firm orders for DC-108 by Lufthansa and Alr
Franee will be partioulprly significant (if they come) bechuse
bath airlines were earlier thought to be firmly pro-Lockheed,
Lufthansz has placed a letter of intent for five, and Sabena
twio, while Air France is still deliberating.

Wark on the DC-10 at Leng Beach js coneentrated in- & 1.3
million &g ft complex where the final assembly sequetice begins
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with manufacture of the centre wing box and the tail seetion,
This includes the fusclnge nft body, and the Bft-diameter
itraightthrough doct for the aft engine. The bare nose section
i delivered to the Long Beach sub-nssembly wren for fitting
out from McDonnell Douglas Astronnutics in Santa Monica,
Callf, while the main fuselage arrives from the Convair divi-
sion of General Dynamics in San Diego. The manufecturing
philosophy has been to bBuild “in howse™ in Souwthern Call-
fornin those fuselage sections (nofably the more complex
onez) tking 50 per cent of the availuble man-hours. A Turther
quarter is being built in other MecDonnell Douglas factorics
with the remainder sub-coniracied.

Each fuselage scpment s positioned in the sob-assembly
building where interior fittings are installed along o dovble-
decked assembly line which provides simultaneous socess to
ithe upper and lower cabin sections. Here, the nose scction s
joined to he forward fuselage, sand the tusil secton s con-
nected o the daft section. A major departure from traditional
MePonnell Douglas practice has been the assembly of foselzge
sections with most wiring and internal fittings already in place
and electrica) couplings st each fugelspe break, Most flnid-
services pipes huve brazed joints. Essentially ull electrical wiring
and cabin interdor fittings ire moade gt Long Beach, although
galleys, lavatories, seats and avidnic: systems are supplied by
outside manufacturing companies,

Wings: for the DC-10 are built at the Douglss Aircreft
Company of Canada, near Toromto, On o delivery 1o Long
Beach the wings are joined 1o the ceptre wing box, fuel-tunk
installations are completed, control linkages and enginé pylons
are installed and the main landing gear is attnched) The nircraft
then procesds along the sssembly [ing on its own wheels. Fimal
production azsembly of the DC-10 beging in an adjoining
building with the mating of the centre fuseluge section to fhe
wings. Forwnard and aft fuselage segments are then connecled
to the cenire section 1o complets (he airframe,

The new aircraft then moves through additional assembly-
line positions for completion of interior fittings, installation
of the horizantal stabiliser and wing control surfaces, for pres-
sure testing and fuselage painting. After this operation. the

Profitable year for BEA—2

The fallowing is the continuation of a review of BEA's
report and accounts for 1868-70 (the first part appeared
in “Flight" last week, en page 373). The corporation
returned a record group profit of £6.55 million for the
year, and its biggest-ever operating profit of £11
million. The results took account of a credit of £4
miillion from the special account set up by the Govern-
ment when BEA was rofused parmission to buy the
US aircraft that it wanted.

PRESS CONPEREMCE following publication of the report was
A notable for the impassioned plea, by the wirling's chairman,
Sir Anthony Milward, on behelf of the BAC Three-Eleven.
He loft his audience in no doubt that BEA waniz to buy it
and' that if it is not built the conseguences for the British
aireraft industry will be serioms. Mr Henry Marking, the air-
lineg"s chief executive, spoke of the difficulties of running
domestic sefvices. :

MNone of BEA's domestle routes are profitable 2t the moment.
Mr Morking pointed oot that fares are in peneral Iower per
mile than those of international routes, snd landing fees in
Brimin are regarded as extremely high (they accounted for
16 per cent of variable costs of international services, but
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DC-10 & rowed 1o the new final assembly and functional check-
out facility. Here, the upper fin B attached. conotral cables
are rigged and engines are fitted, Passenger seats are jnstolled,
and all nircraft components and systerns gre fesied az the air-
erafi passcs through the six final-assembly. positions.

The completed DC-10 rolls of the assembly ling to o phieu-
matic test pren before @t is weighed and delivered: 1o the
Douglas fiight ramp, where crews conduct hydrmulic, slectrical
and fuelling tests and engine run-ups in préparation for Might.
It is then turned over to fMight crews for taxi tests ond ot Jeast
three long-duration fHight tests (approximately four hours 2ach).
Delivery 13 made after a final test flight by & crew from the
customer airfine.

But before flight testing can becoms a roufine sk o he
completed after the airomift come off the production line, the
certification programme must be completed (see Flight for
Jaly 23, page 124). It |s on this that the DC-10 has begun
under the manzpement of Mr Cliford L. Stoot, chief project
pilot. Five aircraft will be used In the fight-test programme:
the company hopes 0 have it completed by October and 12
aircraft delivered by the end of 1971. Deliverins should be into
three figures by the end of 1972 and production rate two &
week, Tem pircafi nre now on the line ait Long Beach and
the production rote is building up.

29 per cent on domestic services), The operating loss on
domestic services was £1.1 million, compared with & £16.2 mil-
lion surplps on internstional services. Domestic  traffic in
[969-T0 was only slightly up on the previous year—passengers
carried increaged by 2 per vent, against 4 per cent for inter-
natiomal traffic. The losses on domestic services are (ncurred
despite the high passenger load Tactor of 66.5 per cent (against
just. over 6l per ceni for mternational serviecs),

The possibility that British Air Services, through is two
subsidiaries Cambriaa and BKS (the latter goon 1o be renamed
Mortheast), may take over some of the BEA domestic Toutes
is under considerntion. There B no intention to relinguish the
trunk routes to BAS, but some groups of routes such as those
to the Channel Islands could be tranzferred.

Losses of BAS during the period under review amounted to
£2.7 million (£3.7 million for the 18 months 1o March 31, less
provision made in last year’s accounts for six-month losses
of £] million]. Resulis this year sre expecied 16 be much
improved. “At last"” ssid Sir Anthony, “wo balieve we have
got BAS on to a profitable basis. This is no mean feat.” The
HEA financial directar, Mr Cyril Herring, is at present serving
a4 BAS managing director, with the primary sk of putiing
the group oo iis feet.

BEA Airiours, the corporstion’s charter subsidiary, is in i
first year of operations, but 18 expecied to make & small profit
The corporation has given the company u strict brief that it
must operate profitably and generate n worthwhile return, Mr
Marking =aild that the start of operations had made a hig
impact and had been wvery succeasful Mr P, C. F. Lawton,



The military .
requirement
of the:70s _

1. Primary training and air experience

The S5F 260M combines olassie handiing qualities,
docility, side-by-side seating, excellemt cockpit

visibility for instructor and pupil, and esse of
maintenance,

2. Basic and refresher training

The SF 280M provides pedormance and precision,
Ample accommodation for avionics. Full ssrobatic
capability. Exceptional reserves of strength and high
fatigue life.

3. Counter-insurgency operations

The SF 260M can carry up to 350 b of undarwing
boambsg, gung or rocksts. It has the perfarmance and
manoeuviabillty needed 1o ensure swift and sHective
ground strikes.

4. F.A.C. and target reconnaissance

Tha SF 280M has an andurance, with standard tanks,
of up ta six hours. Complete all-round visibility, The
ability to fit meonnaissance cameras and a full radio
installation.

5. Fast, economic communications

The 5F 260M provides three/Tour seats In 8 comfort-
able cabin. A maximum range of 1,270 milss and
cruise spoeds of up to 180 knots—with 20 m.p.g.
BCOnomy.

.« already in service with or on order for 8 air forces and airlines
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We're handing
out a strong line
at Farnborough.

Aviation engineering 1s a tough job. To build in tons you think in milli-
grams. As with everything, the fastening devices are vital factors in the strug-
gle between weight and strength., On stand No. 159 Avdel are introducing
four new Cherry fastening systems. Every one with a crirical job to do; every
one developed over years of close association with aircraft constructors.

From the first all metal aircraft to the first supersonic transport, Avdel
are the leaders in both aviation and industrial fastening technology.

Fasteners by
Avdel

s AN IDODE=L Fasteners for the Aerospace Industry

Avdel Limited, Black Fan Road, Welwyn Garden City, Herts.
Telephone: Welwyn Garden 28161
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BEA traffic and sales director, said in answer to & quéstion
that it was unlikely that Airtours would operate an eircreft
spuch % the Thres-Eleven [i.ntil it had been in servite some
time with the parent

An wres of BEA'S 1969='Tﬂ aperations which the airline
describes a5 disappointing 1% that of cargo. Frelght tonnage
carried was 1.3 per cent down, to 130,758 tons. Freight ton-
miles increased marginally. This result was occasioned, says
the Teport. by industrial problems at Heathrow, which resulted
among other things in a delay to the introduction of the Van-
guard freighters, and to problens connected with the transfer
of Henthrow operptions to the new Cargocentre terminal

Sir Anthony sald thai he was not persunded of the valug of
an Alrways Board such ad had been suggested by (he Edwards
Committee to form an oversll board of management for BEA
and BOAC. “I'm totally oppesed to any chamge in the
structure,” he said; “we are happily divided up, and we have
each got our job to do,” Co-pperation between the two air-
line=. he said was mproving. The report mentions that during
the year 1969-70 the scope of the Alr Corporgtions™ Commitios
was increased; it now hasz (our separate subcommittesss report-
ing on personnel and indusirial relstions, planming. finance
and services;, and technical matiers. There are facilittes for a
greater exchange of mutusl problems and for joint co-operation
in the fields of medicine and training. Asked if he had been
informed of the policy of the new Government towsrds the
Afrways Board, Sir Anthoay said: “'I haven't heard a word.”

BEA™® report says that the airline’s depreciotion policy is
unchanged from 1968-69; “the estimaied operational lives and
realiseable wvalues of the wvarious assets [are] reviewed and
pdjosted from Hme to time in the light of experience and
changing ¢ircumstances,” Owing to the sharp decline in the
markel valpe of (urboprop aircraft, saye the report, an addi-
tional provision for amortsation of the Viscount fleets of the
BAS group—Cambrian ond BKS—hot been made. This
amounts (o L1462 000,

Provision for amortisation of the BEA feet in 196970 was
112 million (compared with E12.5 million in 196869, a
figure which included &n pdditional provision of £2.8 million
o write airerafl withdrawn from  service down 10 estimated
merket value). The amortisation provision {or the group Heet
waz £14.2 million, compsred with £13.3 million in 196869,

BEA: STATISTICAL SUMMARY, 1808-T0

1088-T0 1960-89 Variation
(36)
Fimanclal (£ 1,000
Revanuy 126,038 108,385 + 18.3
Expenditure 11508 108133 24 9.4
Operating profit 11,020 aan2 2309
Group proft attributable o BEA 6,632 a5 + 8T
Traffic
Capacily ghart ton-milea (milllans) 661 .3 5805 4120
Load shart tan-milas {milllans) 1830 3489 L1104
Cvarall losd lactar{3i) 5.8 9.4 — D.apt
Load factor fo cover total expandiiures (540 559 54.7 — d.8pt
Cost per CTM {d) 43.9 45 — 13
Revenun per CTM (d} 45,7 oo 4 34
Passengers carried (thousands) BaATES  TERT -+ BT
Passenger-miles {millions) 32588 A3 114
Availnbio seat-miles (milflone) 6,228.1 4HT.0 100
Pamsongar oad factor (35) &3 618 -+ 04pt
Mail {shart lons) 16,454 18,501 - 88
Fraight {short tons) {30760 139409 2~ 13
tons
Regularity (pessenger sarvices) (%) 859 BE 4 0Tt
Punctuality on arrival (pagsenger
servicea) (%) Tes 188 — J.0¢t
Ajreratt utiisation (revenue hriveas) 2,088 2137 — 341
Staff and productivity .
Average na of amployess 03,928 oisE - 47
CTM per amployes 20,47 2E.BB 70
Revanue per employea (£) 5,428 4888 111

L

Reporting
Points

BOAC Financially speaking, BOAC (whose aonual report
was reviewed in Fliphs for Augunst 27, pupe 300) ought not
to be oo smug about its performance, bright though it may
se#m amid the cwrrend airline gloom. Just one point: BOAC
revenue per employee is £9073 for each of 22,400 employees,;
TWA achieves £11.600 for eich of 39,700, better hy some
19 per cent, and this with a large domesiic rale in the TSA
which is low in comparison with [ata fares. This: is reflected
in cost and revenue rofes, BOACSH traffie cost per avaitable
ton-mile 15 20.8d, compared with 18.3c for TWA (one cent is
egui] to one penny); break-even load faétors are 515 per cemt
end 418 per cent for BOAC nnd TWA rtespectively, whereas
the achieved load factors were 55.7 pér cent and 424 per cent.

BOAC's amcraft utilisation has now increased to 3,%60hr
per mircraft per annum, which shows & #6 per cent improve-
mant over mine years ago. when it was 3,770%hr. This new level
compares favourably with Pan American at 4,270ar,

On o ten-year basis the profit-and-loss accounts fo¥ major
airlines have sll followed similar patterns, with losses during
the early 1960s, when the frst jeis arcived on the long-range
toutes, BOAC was no gxception, snd was further burdencd
with political decisions on the VC10, which stll appears 1o
cost 1] per cenl more per capacity lon-mile to operate than
the 707; morenver the passenger appeal of the VCID may be
slowing against the 747, Bui othér carriers did not pel &0
decp in the red and by 1963 were showing healthy profits
again; BOAC took longer (o get stragpghtened oul, A
sympathetic Government cleared the decks of £80 million of
pocumulpted losses, bur now it s claimed that the airline
would be back to par apain withoot such help.

BOAC has other facilities, as shown by the balance sheet.
Mot only has the aitline & large capiinl of E£65 million but
there is alse a2 loan facility from the Booard of Trade of
£31 million at 4 per cent per annum interest available: until
the end of 1975 out of totwl borrowings of £5746 million.
TWA hes only $53.5 million (£22.3 million) of subscribed
capital and $100 million (£41.5 million) borrowed st 4 per cent
per annum out of & fowml of S7T80 million (£325 million), the
remainder costing sppreciebly more, Tt might also be aoted
that BOAC is recoiving inderest, presumably at more than
4 per cent, on short-term depofit on £52 million.

It & inferesting to nofe the ratios as shown by the balance
sheets. Boged opon the finonce required for the totzl assets
employed. BOAC percentages are &plil info public dividend
capital, 27.4 per cent, retnined earnings, 31.7 per cenol, borrows-
ings, 228 per cent, deferred linbilibes taking up the rest
TWA's equivalent figures are 4.5 per cent, 256 peor ceot,
61.5 per cent. For that matter those of most American airlines
are similar, This shows how the borrowing gearing differs
because little permanent captal has been injected into TWA
and thus does not have 1o be serviced by dividend perform-
ance, Nevertheless, the Ioan interest i= a fixed charpe on annual
profits: and refiects nccordingly, particular is BOAC has noi
paid to0 many dividends in the past, even if this year's 20 per
cent i & good effort. Incidentally, had there besn no BOAC
teconstruction, the figures. might be: capital, 274 per cent,
reteined earmings, nil, borrowing, 54.5 per cent.

On general financial policy, BOAC is struggling lo get into
ling for the next few difficulr years. Depreciation has besn
revised giving the Conway-powered 707 fleet a 14-year write-off
o zero and extending the VCID write-down from B vears
to 12, Balances have been tranzferred o resarve in case
premifure retirement throws up uncovered residuals. Insurance
reserves of £30 million indicate that not all the flest cover
finds fts way to Lloyds or the new [ata insurance company.
Perhaps: it can be summed up a5 “pot =0 much an airline,
more o way of life.”

HMore Alr Tranapart on page 391
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Survey by Lesrjet  Acroleasing of Geneva now has &
Leariet 24 speciolly equipped for aerial survey, hydrogrophic
analyais and photogrammetric work.

Aircralt modifications consist of various items among which
{s the installation of a specin]l door permitting operation of the
WILD RC-& camera. This eguipment allows the camern to be
used within the pressurised section of the deroplane. Also, a
direct view-finder system (drift sight) and Doppler have been
fitted 1o pive the navigational nccuracy which is necessary to
petform high quality worl. I8 Is elaimed to be the first time
that Doppler cquipment has been wsed for mavigation on
photogrammetric work. Aeroleasing claim that the navigational
precision aftunable permits -a considerable reducton in the
overlapping margin of picture strips. Should the Doppler go
wrong the drift sight system acts as standby equipment., The
Lepriet operates with a  threesman cfew: pilot. co-pilot
{operating the Doppler equipment) and cameraman.

An mitial contrnct has been signed with KLM-Aero-
carto, covering a two-period photogrammetric mission  in
Indonesia totalling six months, For these missions, the Learpe!
alwnys leaves with a complete crew a5 well az & mechanic who
stands by for mainteniance of the acroplane a4t any location.
with 3 complete sel of tools and spare parts at his disposal.

Aeroleasing also uses a Commodore jel for ambulance
flights. Two strofchers can be carried as well as seats for
medical aszistants and nurses;

Evangel 45080 Shown for the fimt time af the recent Abbots-

ford air show in Canada was the Evangel 4500 Stol wtility
twin, designed specifically for hush=flying. The mircraft can seat
nine people or take up o # lon of freight, Large doors

The simple construction of the Evaengel 4500 is avident In the sguaose
fuselage gection and straightforward  jodel-style cranked wing. The
use of 2024-T3 AL oluminium skinming is claimed to moke fleld repair
easier. See cory on this poge

on each side give good access 1o the 13 Im long cargo bay.
Two 300 hp. Lycoming MO-45+-K1B5 engines are wsed which
are claimed 1o give & cruising spead of 175 mop-h., 280 k.ph
of 65 per cent power and a range of up to T00- miles, 1,130km.
The aireraft is buoilt by the Ewvangel Aircraft Corporution,
Drange City, lowa 5104],

S.58T Twin-Pac Order. Helicopier Utilities of Sydney rec2nlly
placed an order for fve Sikorsky 5-38T Twin-Pac 16-scat heli-
copters. At the same time the company took nn oplion o
purchise five more. Delivery will commence in the middle of
1971

A succeasful firt flight of the twin-engine helicopter took
pluce on August 20 at Strafiord, Connecticut, The S38T Twin-
Puc is & conversion of the eriginal Sikorsky 5-58 in which the
cxisting mston engine has been replaced by o twin turbine
FT-6 developing | 800 h.p.

The AirfasifHelicopter Utilities Group at present operaics
some 68 aireraft mcluding more than 20 turhine helicopters.
The aircraft are based throughoul Auvstralis’ and Papus/Mew
Guinea and slsa 10 Fiji, Indopesia and Korga, The helicopters
nre supporied in the fleld by a mixed fleet of fined-wing sifcrilt
ranging from DO-3 downweards,

Helicopter Swrvey Amendments ~ The following amendments
have been received o the World Helicopter Market poblished
in Flighe for July 30: Asahl Helicopter Co Ltd—16 Bell 47G-2,
20 Bell 47G3iB-KH4, 2 Alouette 11, 2 Bell 204B. Schreiner Alr
Transport NV-—address iz now Kemerstraal 2, The Hague,
Metherlands. The Schreiner Group of Companies also has
nzsociated compamies in Iran, Migerin and Indomesia  using
helicoplers,

Below, left, Commodare jet ambufance of Aeroleasing and, below, the
survey Loorjet 24 showing the comera housing below the door. The
Learjat's time to Dfckarta, whers it is ot present based for survey work,
was Jutt under Z0hr from Gemevo. Sec story on this poge
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Decca Doppler
navigates the
Viggen and Vulcan

Two major military contracts for Doppler Type 72
equipment, worth approximately £2m, have recently
been signed.

Over 200 aircraft systems are involved in contracts
awarded jointly by the Ministry of Technology and the
Ministry of Defence for ra-aquipplnﬁ Vulcan aircraft
for Strike Command, and also by the Swedish Air
Material Department for the supply of similar equipment
for the Royal Swedish Air Force supersonic combat
aircraft, the SAAB Viggen.

Since the initial development of Decca Doppler 70
saries equipment four years ago, over 400 sets of
equipment have been ordered for aircraft ranging from
the French Air Force and Navy Jaguar to the
development models of the WG13 helicopter.

Farnborough Air Show Stand No. 161-162

oCPhER

The Decca Navigator Company Limited London
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World’s
Largest
independent Supplier of
Aircraft Accessoriesand

component Parts

Danallco

Abox, Adal,  Aro  Equipment. Candlar-HIll (Titan).
Chandler-Evans (Ceco), Delco Electric, Eclipse, Genaral
Contrals, Hydro-Aira, N.Y, Air Brake, Fesco, Romea,
Thompson, Vickers, Weidon, Whittaker,

Steban

Alresearch, American Bosch, Bandix-Pacific. Bandix
Fed Bank, Bendix Scintilfa, Bendix Stromberg,  Bendix
Utica, Breeze, Delco Generators, G.E. Ganerators,
Hamilton Standard, Jack & Heintz, Elcor, Lesck Navilla,
Leland, Westing housa,

T Dssalla: Gt bur

Alrerall Accessorles and Componant Pars
Donalles International Salas Offices

UNITED STATES

Tl - Coldwater Canyon Ave.; North Hollywood
Californla 91805,  Phone: {2¥3) B75-0550.
Telex: 6777140, TWX 910-488-2175%

ENGLAND

Room 172 Alrport Houss, Purley Way, Croydon,
Surrey, Engiand.  Phone: London Ares Code
D-A88-0285. Talmx: 27642

AUSTRIA

1101 Wien, P.0. Box 1, Wian, Austtia,
Phoria: 64 82 51.  Telex: Vienna 11615

WE ARE PROUD
' TO ANNOUNGE THAT
WE ARE PRODUCING
THE FINEST
EXECUTIVE AIRCRAFT
FLYING TODAY

THE

NETSTIREANRT
| 100 SERIES MK. II

ALL BACK UP AND

SERVICE FACILITIES |
AVAILABLE. 1

See us on display at the
1970 Farnborough Air Show.

TERRAVIA LTD

PRINCE CONSORT DRIVE + ASCOT * BERKSHIRI i
| Telephome: ASCOT 11678 (24 hours)
Goble; WORLDWIGE ASCOT

BLACKBLISHE AIRPORT - CAMBERLEY * SURREY
Telsphone: YATELEY 3131
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ATC criticism:

Is the British air-traffic control system creaking at the
joints? A recent article by "Flight" columnist Main-
liner (August 20, page 265) suggested that it was,
and alleged that recent power failures and current
eqguipment deficiences in the Scottish area were avi-
dence of the fact. Two organisations taking issue
with Mainlinar's comments are the Guild of Ailr Traffic
Control Officers and the Board of Trade, statements
from beth of which are reproduced below.

HE GUILD OF AIR TRAFFIC CONIROL OFFICERS has little

quarrel with some of the hasie points which Mainliner

mekes, However, therfe are severa] contribufory factors
to the many stresses which have obviously bocome apparent
o pilats this summer, particularly in the sirways ATC environ-
ment, Some of these have been and are related 1o the sudden
Imposition of flow coedtral restrictions on the Continent; these
always make life difficnlt to the ATCCs, The main trouble is,
howiever, that more and more high-performsance afrerafl are
requiring a narrow vertical band of upper flight levels to the
exciugion of the once popular middle fMlight levels, now under-
gtilised. This demand pleces an undue sirain upon some
elements of the wirways svstem and ATC procedures. Certainly
we agree with Mupinliner that modérm ATC re-equipmenil 5 6
painfully and traditionally slow process, These are just some
proglems which face controllers today.

We think the sense of wroency Mainliner has felt s ger-
tainly shared by most controllers m ATOCs ond at many
busy nirports nowadsys. Everything happens 5o much faster
than was the case cven b few years -ago. Experience in terms
of vears may not abways be yisibly ppparent among econ-
trollers; mmuch of the work, however, 18 best performed by
the vounger ones at apes where high intelligence and extreme
aleriness are perhaps at their peak. Expertise s nol lacking,
nevertheless, and these controllers do tryv o make the best
possihle use of radar eguipment and navigational aids alike,

Mainiiner’s comments: regarding froguent ATC reguests for
mapid descent—we would prefer fo call it velatively rapid—
are not accepled by the Guild in the cemtext in which he
presents them. Tt is ahzolotely eritical in gH cases when nircrafi
are asked 1o achieve specified cleared levels by a given naviga-
tion aid that they do so in order to achieve scparation from
other traffic converging or crossing in othér seciors of the
syatem. Such descent Teguests are notmally well considered
in Telation to airerafi performance, Wherens many controllers
will not be entirely au foif with the sttendant flight-deck
problems, we do suggest that Mainliber i on a4 wrong slesf
il he thinks that they are not conversant with the technical
performance of aireraft in the syatern. Indaed. it would not be
unreasonable o suggest that an experienced radar controller
at-a busy ATCC has an even better all-round appreciation of
relative aircraft performance capability than have most pilow—
many of gur people have & bockground of considerable afr-
erew Cexperience (hemicelves with mo little undesstanding of
the subject.

We do agree that it would be most egefnl for contrallers
to spend more tme in the air on the flight deck on longer
and more purposeful fligchts than present arrangements permit,
but some valuwble lisisen is schieved nevertheless. Our great
Tegret is thet it is o one-sided arrangement. There are few
major ATC units of the types discussed here which enjoy
ta any measuTable exient the benofits of visits by aircrews,
Judging by experience there must be many pilots who fly
within the UK airways system who have never visited such
ATCCs and control towers, nor discussed at first hand problems
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of controllers and how they sre being tackled. We trust that
Muinliner s not one.

The greater degree of Familisrisation-flight Iiaison for con-
trollers might alio give them g better understanding of a
phenomenon carefully not mentioned by Moinliner. This
concernt the enormous variaton of practice and performance
between identical aircraft types flown by different compunics
and, particularly, those flown by different pilots of the same
company i basically identical operating conditions, In short,
our obzervotion f that the aireraflt performonce Mainliner
might achieve with his aeroplane gives shsolutely no gaurantes
that Captain X of the same company in the Same asroplane
would achieve the same result under identical conditions. The
Guild would welcome international -standardisation by
opetators of certain performance factors, such as rates of
descent, descent speeds and fixed-1AS5 departure, within various
type cllegaries.

It is not the first time the Guild has noted comment—
usnnlly adverse—eonéarning radar vectoring. It would appedr
1 us that Mamiiner is forgetting that the prime aim of the
use of radar s o achicve separation from other traffic and not
to perform hit navigotion for him, Pilot organisation: con-
stanily echo the need for navigation o be retnined in the
cockpit, and the Guild would agres eatively. Thete i no
doubt that controllers do return pilots to their own pavigation
to shorl-range aids affer separation vectoring, bul we supggest
that most sircrews worth their salt will not, in the United
Kingdom, be too uncertain of their position—particulariy
when il i5 common practice o give a QDM to: the facility,
supplemented with a range either volontarily or on reguest.

In Flighs for Augost 20, pape 265, Munliner stales that
excessive Tellance {8 placed on the radar systems in the LK.
We apree with him that the troe rdle of primary radar should
be a monitoring one, but this presupposes an ares-navigation
environment which we do not ver have. Al present the avail-
ability of npvaids, both airborne and  ground-deployed,
altvough comparing favourably with that existing throughout
Europe, places constraint upon the route structore,

The Guild has already stated ifs requirements for & sysiem
which will permit the monftoring of standard dnstrumeant
depariure  (51D) and standard arrivel (STAR) procedures,
supported by full SS5R capability in the nir and on the ground.
Bui dogs Mamliner seriously think that more extensive uze
cih be made now of procedurs] methods, at existing or fore-
cast troffic loadings and within the present environment, before
ithe availability of area-navigation rechnigques becomes general?
There i& every Indication that in the immediate fotores the ATC
systems of the workd will largely be radar-oriented, although
in the longer term radar will become & monitor providing an
essenilal fail-safe backup within [ulure sysiems.

Lingil these better things are with os, controllers, being
homan, may well comvey their feelings of urgeney unwittingly
and will certaindy have their dilliculi moments. The Guild s
concerned and surprised, -however, that Mainliner shoold think
that pilota fiying in the UK might consider their own “do-it-
yoursell” form of ATC in the event of certain breakdowns
envishged by him. Does he really think sny one of them would
get the picture of an existing or pending TMA situation on.
say, & Saturdsy morning in high summer with a converging
flow in full ery for descem? -

Repgrottably, the Guild finds that Mamlings's articles imply
thiat pilols are being forced to carry out wnsafe or unplessant
mameuvres. This simply & not so. Air traffic eontrollers in
the United Kingdom dssue clearnnces and ipstructions which
they consider safe and accepmble in & piven lraffic situntion.
If the captain of an afreraft does not like such!' clearences
for any operational reasons, sl he has to do i85 to 84y so.
He will then receive an alternative cleéarince once this siteation
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has been nssessed hy ATC. The lempo nnd préssures of air
traffic control work have incressed enormously but, if he
cares o vikit s, Mainliner muy be assured that he will find
in ATCCs and sirports an stmosphere of confident pro-
fesgionalism. The conecern s entirely for the safety of the
aireraft under the control of such onils, and for the best
possible -service to arcrews and passengers, on whom no little
consideration I8 bestowed by ATC. These things can only be
provided with the co-operation of aircrews and their willingness
to operate their  high-performance airormaft o oplimum
advantage,

There has traditionally exisled in the United Kingdom an
indefinable bond of respeet between aircrews and controllers.
Certainly 8 fow ATC crrors hive contributed to incidents in
recent  years; however, i should not be sisumed from
Maulnliner's ‘many articles that aircrewd themselves are fauli-
less with regard to aimilar oceurrences, Whereas the Guild
would not necessarily support all aspects of the present or
even the coming UK Medigtor ATC systern a3 the ideal, we
do say that bath pilots and controllers have a job to do in
& uniquely difficull enyironment with what eguipment is, or
in plinned to be, at their dispoial In order that boith the
existing and the Medinlor systems are o work harmoniously,
n consideralyle degree of mutunl eo-operation and trust & and
will continue to be necessary fo maintain this bond of pro-
fessional respect to which we refer. Far oo many outhorsts
in the Press today by the uninformed and those who should
know better contribute neither 1o the mainfengnce nor mMprove
medl of this bond

The Board of Trade writes: Mainliner’s pecount of the rodar
problems in the Glaspow and Prestwick areas really is rather
exaggerated, Certminly it draws conclusions which meed 1o
be corrected.

At 1427 GMT on July 24 there was a grid power Tailure
into Kilmarnock affecting the Prestwick arep. This caused o
Hmited faillure (reduced coverage) for one or two minules on
certain RT communication channels ar the Scottish Air Traffic
Control Centre while the stindby power took over. The centre's
three tadars at Gaijles were also affected by the faillute and,
although the standbhy power ook over guickly, by the nature
of radur equipment, it took ‘about 20 minutes for an opera-
tioval service to be resumed. Later there wis another short
break in service of certain commundeation channels and the
Gradles radar when maing power was rtestored. This power
break alio caused o component {ailure in the Prestwick VOR
and it was off the alr Tor aboul an hour. The radar et Prest-
wick Airport wig on scheduled maintenance ax It normally is
an Friday afternoons and as is notified in the AiF Pilor, As
a'result of all this, some Prestwick nircraft suffered delavs.

There was no “failure of the high-level Ulster/Scottish radar
services,” whlnh were operating nonmally, Nor, except for the
Glasgow DME, were the other Facllities at Prestwick or
Glasgow airports affected. Investigations so far have revealed

I il ol |

Ariona’s new Boeing TIT, which replaces one lessed fram World
Alrways, on | opprooch to Gatwick, The airline operates once
weakly from Kobul to London wio |stenbul end Framkfure

no evidence whitever of “dangerous unpreparedness” or “lack
of faison,” The tador at Prestwick centre is normally in use
for only l4hr u day, so controllers hove l-mpin opportunity
of working without it.

The old DME al Prestwick 15 being replaced by sn up-to-
dote one, and it was the subject of a Notam on Jung 30 as
being withdrawn from service. The Skipness Taenn was with-
draown from service by the Minbiry of Defence on June I3
for installstion of & dusl equipment; this oo was in the
Neotam. Both the Skipness and the Prostwick DME will be
back In En‘\rbc::_ shorily. Thiz 5 neither “continued unservioe-
ability,” is it an example of “ignorance of the feed for
gapital mf.-ﬁlm:m w provide an improved standard of
reliability.” The UK records of servicedbility of Cacilities will
stand comparison with any, The standards are high, and as new
and more relinble equipment 5 introduced they will become
even higher.

The new radars in the Scottish ares will start coming inko
g shortly, and they will, an will ol the Mediator radors and
facilities, be fully duplicated; in some cases a third or even
a fourth facility will be availabla, The UK standard of buck-up
and standby equipment is believed to exceed those of &ny other
couniry. Despite il controllers will still have to be preparsd
to operale with roduced [acilities, They are trained to do so
and are qmtr.l cipable of doing 0.

On DME there is ai wel no reguirement for pirernft to
carry this equipment when flying in the UK, and until mest
plrcraft are suitnbly equipped thers i3 Hitle ndvaniage in trying
to hase scparntion on its use, Mevertheless, such procedures
itre being prepured r:a.ﬂ:.r for introduction when procticable
Mainliner is hardly right in susgesting that the UK is under-
provided in novigation aids. Perhaps he does mol tealise that
there are 39 VOR isstallatioss here, and that 1B of theee have
an associnted DME. MNext year 30 will heve DME.

1 l& nccepted that the procedures for nirborne radio fillure
nre complicated, but as pilots will probably know, they are
being simplifisd following sn ngreement ol an Icao/BUMED
mecting held 4 Noverpber last year. These new procedures
will be published shortly,

Broziling Carrier Defunct  Porpense Transpories Aereod has
been deéclared bankropt and “extinct™ by the Brazlian
suthorities, reports fnteravia Air Letter. The airline suffered
an accident to one of s Fairchild Hiller FH-227THs in Muarch,

Caledonian Alrways has opened s Far East sales and opera-
tions oco-ordination centre =t Kunsla Lumpur. The office is
under the control of Mr Graham Broadbridge, the airline’s
regional manager, Far East and Australnsia.
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Every anoe ina while wa succumb
to the perfectly naturaltemptation to blow our
awn trumpet, It 15 not so much a cone it
as pride in ajob well done, This is suchan
occasion. & prolonged lookat the
British Register of Light Aircraft has revealed
that there are significantly morae Pipers
registered than any otheraircraft.
Since the import restrictions were lifted
in Junes 1959, 743 Pipers, 466 Cessnas
and 86 Beecheraft have been registared,
Arid the trend continues.
AsCSE are Piper distributors for the
UK we fesl entitfed to blow 3 small
but harmonlows tantaniara.

CSE Aviation Lid., Oxford Airport, Kidlington, Oxford, Telephone: 086-75 4321
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PILLAR AERO SERVICES |

AlIR ENGINE SERVICES LIMITED | RR. DART TURBO- I HANTS & SUSSEX AVIATION LTD
BLINDLEY HEATH, LINGFIELD PROP AND PEW CITY AIRPORT, PORTSMOUTH,

Telephone: LINGFIELD 2646, Telex: 95260 | PISTON ENGINE | Telephone: PORTSMOUTH 62304/5/5

Cables: FRATWIT LINGFLD | OVERHAUL AND | Cables: HANSUSSEX PORTS. Telex: 85343

EXCHANGE SERVICE LIGHT AERD ENGINE (LYCOMING,

COMNTINEMTAL, GIPST) OVERHALL
%"'ﬂ}io&'ﬁ"ﬂ" AND EXCHANGE SERVICE.

i FROPELLERS ®» ENGINE DRIVEM

— ACCESSORIES @ MISCELLANEOLUS

AIRFRAME ECHUHIPMENT @ ALFSTER

?EIEEF.&FT SPARES, REPAIRS AND

_ B
THIS IS OUR Wg gaﬁ

BUSINESS --ﬂ“ ¥

TECHNICAL PLATINGS LTD.

SPECIALISTS IN
ANTI-CORROSION TREATMENT
FOR THE AIRCRAFT INDUSTRY
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ANODISING (INC. HARD)
PRECIOUS METALS

HARD CHROME

STOVE ENAMELLING EPOXY, ETC.
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CRAIGS WORKS, LUTHER ROAD, TEDDINGTON, MIDDLESEX
01-977 4381/4
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SEE Us ON
STAND No.
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AT THE
5.B.A.C. SHOW
FARNBOROUGH
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By Tony Smith: Number 246 of the series

BIG-THREE CHALLENGER

Competitor for Cessna, Piper and Beech trainers

T HAS LONG BEEN THE TASHION in Europe to condemn the
I unrezponsive handling of American mass-production light

aircraft. The intreduction of the American Aviation AA-I
Yankee, now avalable for the frst time this side of the
Atlantic, has shown that there is ot least one exception to this
penernlisation, The Yankee has licht, positive and responsive
contngls which make it wvery pleasant to fly. Judging from
handling reports in American joarnals, the Yankee s in fact,
quite & revolution in the USA where it is viewed as much &8s
a sport acroplone 4% a tourer or trainer, For European pilots
more privileged than Americans -as far as the availability of
pleasant-handling sircralt i concerned, it is as well fo put this
in perspective. The Yankee does not have that same purity
which French and linlian designers seemn able to achieve, but
at the same time, jt contrests 50 much with the uninspinng feel
of many American types that it i@ virtuafly in another class
This, coupled with the low price of £5800 fully eguipped
(including full panel and Marco Mk 12B) makes it very com-
petitive in the club tourer/trainer role.

The nircraft 1 flew recently was one of the second batch of
four to be assembled by Eagle Aviation Services at Leavesden.
The distributors for the UK and Eire are General Aviation
sales Bazed at Jerssy and 1 flew with Dave Bluckburn, one of
the directors, who has been tourng UK clubs in the company’s
demonstralor. Continued awerlaal

Heading pictura: o costoring nosewheel iz on unusval feoture an
the Yonkee. The whesl spats are cloimed to odd 2 mp.h., 3.2 Lph.
to the cruising speed. Above, ¢ londing light comes o5 fart of the
basic package




Firat impressjons weve of the roominess of the cockpit, It
WiE easy 1o adjpst the seal positon by means of a handle
alongside the cushion—much better than fumbling for = catch
near the Joor. Trim and flap controls fell convenlently 1o hand
on the central console and conventional cngine plunser-type
coplrols were placed in the panel centre. Accesibility = aver-
age—ihe Cherokees and Musketeers remain just about the anly
low wing eirceaft in tho same class which you can step into
throwgh & door likz & car. OF note were the fuel miuges—
simply - gliss tubes on the cockpit sides: lorger wvnristions of
tha priciple vsed in the Super Cub und Tiser Math,

The non-sicorable nosewheel is fully castoring und can go
nght round o 907 from straight ahead =0 the (urning cirele
can be very small if necessary. Tiuxying by applying bmake is
0 mimple | wondered why the extra expense of » steerable
nosewheel |s ever justificd on small aircraft. The anly time, |
suppose (apart from brake fmilure while txying, which could
be awkward) would be for cfosswind take-offs, whey the
Yankee needs o little broke imitinlly (o keep straight; bot onge
agnin the action is instinctive and the redder veéry 200n be-
comes fully effective,

A eriticiam of the Yankee by some Amzrican pilots has beon
on the length of take-off Tun but, with half tanks and two up,
the run seemed parfectly ressonable W me. The hook claims
that | 6157y, 492m, are required 1o reach 5(Ht, [Sm. which
compares well with equivnlent types. We repistered o rate of
climby ‘of just under 8000 fmin, 4m see at #5 moph., 137 kph
whith is also ressonnble on 108 hop. The mircaft | flew was
fitted with o cruise propeller—a climb version j= svmilable as
an altermative. The book recommends & cruise climb of
S5 m.ph., 150 kph., which helpg over-the-nose visability.

Flying @ few circuits sround our pholographer at the end of
the rumway, 1 found the ailerons gave a surprisingly high e
of roll for this sort of airerafl. 1t was noticeable thut the
radder had to be used all the time w keep the Yankee in
balincs; there was no question of silerons-only turns as in
some comparable types—a fact which no doobt adds to the
Yankes's usefniness as o tramer.

A few steep tums confirmed my impression aboutl well-
harmonssed controls and also  noteworthy  during soch
mameuvres was the excellent visdbility from  the bubbie
canopy. This is cleared for opening during Oight but, uniess
you're wearing o silk scarf, this i really for very hot days as
there is o fair amount of bulfedng,

The Yankee approsched the stall progressively with no
sidden build-up of drug. A buffet precoded o positive buot
pendle nose drop st an indicated speed just above 65 m.ph..
105 K.ph. There wes no wing drop and the ailerons remained
effective to a point—they would bank the nircraft all right but
were rejuctant 1o pick the wing up again, It ssemed fairly casy
to pull o little too hard during recovery bul this impression
iy have been due to the over-enthusiastic stall waming reed
which whined awsy at 15 mph, 25 kph. or so above the
sall speed. After this, | put the Yankee into a fairly steep
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w} the left tailplane and elevotor (the right corries the trimmer)
the fin and rudder ore interchongeahle—the flbreglass tips are
eazlly detochable. Below, the smooth rivetless finish of the Yonkee is
o noteworthy festure

turn and just Kept hawling back on the stick waiting for
something to happen. The result was all very dodle; the nose
dropped but there was no suggestion of a wpin. Tnsufficient
rudder in this configurstion cavsed a faidy mpid rotation
ruther than a Mick oot of the torn and into & nose down one
the other way; bul once again no suggestion of o spin. The
pireraft is not yer cleared for spinning but would clearly not
be eagy 1oogel inlo one anyway.

Mext | came fo the flaps which ore electrioally operated
by & ‘switch on the centre console. When (his switch is. re-
lezised the flaps stop extending, but for retraction it does not
hnve to be held—a useful festure when doing touch and goes
The fiups are very small and even before we ook off 1
wondered just how much they coold contribote. The answer
is wary httle indoad. T tried o glide with flaps op snd then with-
out touching the controls 1 put full (307} Aap down. Afier the
initizl nose up movement the Yankeése resumad its plide at
much the same figures as belore, The mamual gives the stalling
speed, flaps down, of just 1 mph, 1.6 kph less than with
them wup. The flaps do make the spproach slighily steeper
although, with the Yankee's fairly high wing loading, it already
1% quite stesp with the airctaft clean. It eould almost be smd
that the main value of the fMaps s W teach tainecs what they
ure and (juEt) whal they do. Mot serprigingly, the Yankee
climbs happily with flaps down and an overshoot from 4 foll
flap glide needs only moderste forward pressore on the stick.

On the way back to Leavesden s check on cruising speed
whowed [30 miph, 209 kph, ait 245 rpm. at 20008,
fllim-—a commendable performance on 108 hp. The noise
fevel was surpnsingly low, conversation bemg possible without
excessive vocal effiort.

The flap limiting speed is 100 m.ph, 160 k.ph. and fhis
makes & comfortable speed for the downwind leg Recom-
mended approach speed is 85 m.ph, 137 kph., coming off lo
B0 miphy;, 130 kph., over the threshold, This:# L3V, and s
sufficient to give o comiortable round out. The Yankee then
settles on i laminated glass fbre “Face Saver” main legs
after a little foat. With the high tate of descent power off, the
specd nesds ‘to be held no lower than 80 muph., 130 Kph.
otherwise the flare und tonch down lends to becomes com-
pressed inte rather 8 short space of time, Even a0, the elevator
remuing effective for o surprising amount of time after fouch
down and, maing o lght touch, the nosewhesl can be lowered
gently on 1o the ruomway. Lintil you get used to il this alevator
pengitivity tends to make the sitcrmft feel a trifie twitchy in the
pitching plane during lnnding.

With Lenvesden closed and no troffic about, 1 tried some
short circuits. The high rate of descent meant that we could

get in from very close to the rmmway, especially using & steep:

descendmg turn from downwind on fo finals. The manual
points out that side slips are very effective in the Yankee. Un-
fortunaicly | did not hove the opportunity to try these bot 1
can well believe that o slipping turn, instead of just a stecp
one, on to finals would be very effective—nnd great fon.
Continued on page 373
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ITP«LT s civil and. nthary jet transpart the FD—IH)E is in ful1
production.

This is the straight-wing jet with the aerod}rnamically-balan:ed
flying controls which handles like a pilot's dream aercplane. The
generously-proportioned, exceptionally well-glazed flight deck Is
of great appeal to all pilots who have flown the PD-808.

The structure is fully tested and fatigue-free, the wing resembling
the DC-8 in its design.

The PD-808 has a good field performance and is economical to
operate, with Its two Rolls-Royce Viper Mk 526 turbojets.

Accommodation ranges from 5 to B VIP seats up to a navigational
training version. The PD-808 has been ordered as a communica-
tions type for the Aeronautica Militare, as a high-altitude radio
aids check ship and as a de luxe executive jet.

On the left, one of the Pininfarina styled interiors available to the
businessman—luxury transport and flying office in one.

Equipped weight 4785 kg: max take-off weight 8165 kg max
landing weight 7257 kg.

Balanced field (FAA) 1800 m

Max speed, 6700 m, 852 km/hr (460 knots)

Service ceiling (0.5 m/sec) 13715 m, one engine 7925m

Max range with 432 kg payload 2253 km (1215 nm) 3 hrs 5 mins
Max range with 725 kg payload 1868 km (1008 nm) 2 hrs 34
mins

INDUSTRIE ARNRONAUTICHE ¢ MECCANICHE

RINALDO PIA GGIO

VYiale llrigaia lﬂsn.g.-nn 14, Genoa., Italy
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AIRCRAFT
MATERIALS
LIMITED

AERONAUTICAL
ENGINEERS

STOCKHOLDERS

FORTY-FIVE YEARS OF SERVICE

Designers and manufacturers of assem-
blies, release mechanisms, research equip-
ment and fittings for aircraft and helicopters;
metalware for crew and paratrooper safety
harnesses; and for supply dropping in-
cluding "Triancae" platforms and pallets,
and brake parachutes. Pop riveting tools.

Consultants & Stockholders
of "Pop" and "Imex" Rivets.

Steel & Non-Ferrous Metals
AGS, AS, and BS parts & components.

MINTECH/M.O.D./A.R.B./DISC
APPROVED

Heed Office & Works Midiand Road,

London, N.W.1.

Works & Stores Camiley Strest,

Landaon, N.W.1.

Warks Brunaf Road,
Newton Abbot, Devon.

Somers Town,
London, M.W.1.

Warehouse & Sidings

STAND %9 AT FARNBOROUGH

MIDLAND ROAD LONDON N.W.1.
TEL.: 01-387 6151 (10 lines)
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The Yankee's background

THE YANKEE APPEARED in Europe for the first time al the last
Hanover Show so it is worth (nvestigating where it fits into the
market, In America, it is being pushed as a sports aeroplane
as well as a tromer, Sportz in this sense is rather a loocse term
implying fishing trips into the backwoods, bot in BEurope it is
likely to become established as & major conlendeér in the elub
trainer role (and tourer role in those clubs where the tem-
porary loss of an aircraft from the training L Joes
not hurt balasice sheets too much), It has the disadvantags
agninst afmeraft like Airtourer and Monsun of being non-
acrobatic (and non-spinnable) but it makes up on low price.
There is no peesent intention to introduce an gerobatic version,
American Aviation president, Russell Meyer, says that the
necessary extm  power, strengtheoned structure and  revised
lvads analysis and testing programme would cost too muoch to
be justified at the pressnt mate of demand for such a version.

In club use, ome of the major advantages claimed is the

; and ense of maintenance and repairs. Non-structural
parts of the onigque bonded honeycomb structure can be re-
paired without special hest treatment. Although more major
repairs need extensive facilities, complet® replacement parts
“are Nol expeniiVe—an enfire costs  £250 for example
—and the fin and left tail plane are interchangeable, which
simplifies spores ordedng and holding. The time reguired
for o 100hr check is claimed to be only 6 (o fhr,

General Aviation Sales is cwrrently ermanging to appoing
thres dealers within the UK —one each in southern Englund,
northermn England and Scotland, Yankees are sent from America
foor st o lime packed in = single 40fi, 12m, continer, which
is shipped dircct from Cleveland. Assembly time at Eagle Avia-
tien staried off ot about 40 to 45 mzn hours’ per mircraft but
this 1s coming down with experience.

Distributors have algo been appointed in Denmark, Morway,
Belpiom, Germany, France, Switzerland, Austria and Portugal.
Eaghe assembles the aircraft for all destinations -but
American is considering the possibility of establishing a major
assembly point in BEurope early next yeas, A larpe proportion
of the cost of the Yankee in Eorope conzists of shipping costs.
Currently the aircraflt are completed and test flown at Cleve-
land before being dismantled for shipment, There would be a
large saving in both labour and contuiner space per unit if
the aircraft could be left jn it form. Meyer is planning to visit
Europé again shortly for discussions on this proposal. Regard-
less of this, he hopes to have 50 Yankees in Europe by the
end of this vear and anothar 100 by December 1971, In the

395
USA, American Aviation has the fourth largest on Tate
5o far this vear for the two seat trainer/ tourer type. It is Jed by
Cessnn, Piper and Champion but heats Beech, Butler (ex
Mooney) and North American.

A vital part of Meyer's murketing philosophy is the im-
pirtance of establishing a range of types. He is very conscious
of the fact that fairly newly-qualified pilots have a marked
affection for the afreraft oo which they trained. Buyers of say,
Cezsna 1728, have often trained on 150 To make the most of
this wrait, American has a four seater called the AA-2 Patrlot
(see Flight for May 14, page 806) which iz now undergoing
development flying for intended mtroduction on to the market
text year. It has been i to have a slight family
resemblance to the Yankee but not o Jook like n stretched ver-
sion of its smaller stable-mate. Powered by a 180 hop. engine,
it iz infended a8 a direct competitor to such -zircraft as the
Cherokee 180 and Cesann Skyhawk.

On the drawing board i the retractable-gear wversion, the
AA-3 and after that, mavbe for firsl Gight in 1972, will be the
twin, powered by two 180 hp Lycomings or conceivably by
Continental Tiarn 4-180s. This {5 perhops Meyer's greasest
ambition for American—ic indroduce the inexpensive twin,
competitive with the top bracket singles. Apart from the Tow-
priced bonded hopeyeomb structure, considermble use will be
made of parts common to AA-2, AA-T and twin.

This iz all & far cry from Bede Aircraft, as the company was
in 1966 when Meyer took over as president. For two vears
from late 1963, Jim Bede had struggled to bring to reality his
dream of producing the BD-1 (which became the Yankee) to
sell for n mere £900. Bede apparently has thot gift for making
people see things his way and he found backers for his pro-
ject. But he found it impossitla to adapt the bonding process
he used to mass production and there were also handling
troubles, In turn, two more men took the president’s seat @s,
by the end of 1945, there was still Little to show for the two
years' work., Then, in June 1966, Russ Meyer was clected
president. He was a lawyer with the firm representing Bade
and then was seconded full Gme as company Segrelary.
and just as impontant, he was an ex Marine Corps Reserve and
USAF Strategic Air Command pilot with 3,500 hours to his
credit. With new stafl he led his team through the necessary re-
design and development to cortify the AA-1 in August 1967,
By then, the company had been changed to American Avia-
tion Corporation, Many of Meyer's stuff came from Cessna
bringing a wealth of light aviation knowledge and most of
his éxecutives mre tmder 40 vesrs old—Meyer himszlf i 36
Bede’s original dream had included acrobatic capability aond
Tl wings for road towing. The sscond was dropped owing to
the culty of designing a low cost, foolproof wing lock
mechanism and, equally imporiant, the cost of insuring the
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aireraft doring towing. As far s asrobatic capability was
concerned, it was found in extensive tests that merobatic spin
recovery requiremanis could not be met with simple or readify
availeble modifications. At this point, the acrobatic spin pro-
gramme was dropped with the Yunkee showing excellont re-
eovery charsclerizstics in the normal and wtility calegory.

Constructional detalls

TECHMICALLY, the American Aviation Yankes merks an avintion
milestone in being the first production light alreraft to use
modern bonding techniques—95 por cont of il seams a&nd
joints are plusd. This concept itdelf iz fir from new—in
Britwin, bonding techinigues have been used for 20 years. The
dectiion to use thess methods i the Yankee arose from the
requirement to produce & competitor (o the Cessna 150,

Such an afroraft hod to provide simplicity, high performance
and low cost. To do this the design parameters specified were
Jowe wetted area (lower cost, less drag, lower weight): high wing
loading (Jower drag, higher pesrformance); new ussembly pro-
cedures snd reduction in number of parts {lower labour costh
The first two points were o matter of dosign, Sevéral featured
were used to achieve the second two.

A honeycomb fusaiage provided simplicity ug it does not
require stiffoning or a separate flioorbosrd, Metul bonding gives
lower nssembly time snd serodynumic and structural efficiency.

American Aviation AA-T Yankee L

Powerplant One Lycoming 0-838-C2C horizoniafly-opposed four oylinder sngine
uh‘inql‘lﬂs hopo ot 3000 r.p.om, driving Tim, 180cm dine McCavley finod-pitch meatal
propefier.

Dimenslens Span, 244801 7.40m : lzngth, 10,2408, 5.868m  helghl. B8, 2.0Tm,

Walghls Manimum groas, 1,500(b, 680ko; payiond, 580tk #0kp: wino Ioading, 153 "
ﬁ{iq,J'l, TN glm?] powar londing, 13.8k/hp., I.!'h.m'h.p.

Perlormance (Brochure fpures) Take-of io cleer 50, 15m, is 1, B15, 408m, pround
rall 000, 274m; landing over 500 obatecls, 1,240, IT7.7m, ground radl, 148m;
rivte-af-climb ot sea-level, B10MUmin, L1miming stelling speed, flaps up, 08 mp.h., s
106 k.phy, finps down, 856 m.p.h,, 100 kph; maximum epeed al sea-lovel, 144 m.p.h,

432 kpohy ; crulning wpeed, 76 per cent at 8,000, 2440m, 134 m.ph, 216 kph; range, | &
T8 par cnt gl B,0007, 2,480m, 460 milas, 750 hm, !

Price Clppsr varslon e defiverad In UK, £5,800, which Includes 380 channs! Naroo T
Mk 128 VHF/VOR/LOC, all ever paint scheme, sensitive aitimeter, omniflash
m:\:nl. = Hlinglﬂilhihhdﬁ-%uhi :*:r;vulﬂh proafing, dusl numd IJI:I.E lmdd EVE-

i s fele-ol-Cimb Indicaior, o i alr parnfure guege, turn mn nk indicalor,
Above, the full panel and the radio ore stondard Ftlings in gy fuye Inkerior, navigation lights, landing light, pliot haat sysiem, bullst splnner,

the Yankse o delivered |n Britain. The unueual fuel gaugs con tinted windows, sun curtnin, tow bar, froe exchange fine plich propaller and rough A
e seon on the right-hand cockpit side fMisld Ty rees,
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This :mv? by “Flight ertist John Marsdan, shows a stondard
production Yonkes Clipper. This i the fully-equipped version o5 im-
ported by General Aviotion Soles. American Aviotion alse produce
twa other versions, the Stomdord ond the Troder, which are not as
fully-equipped, but the UK distributer foels thot most boyers will
require radie ond full instruments

Amarican Awlation Yanhas
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Further simplicity comes from the 64in, 16.9%cm diameter tubu-
lar wing spar which provides a torsional and bending member
for the wing and of the same time doubles s two 12gal, 4.5t
fiel tanke. The tubs it made in three piecea: one in each wing
znd one that passes through the fusclage just under the seats,
(The two fuel gauges—IZin, I0cm long, lin, 12cm diametar
pyrex pipes on ' the cockpit sides—mensore the weight of the
static fuel ad the base of the tank) The centre tubs is curved
to achieve the 5° dihedral und the outer tubes fit over the end
with two jin bolts going throogh the overlap to carry all fight
loade. The wing tips are glass fibre and ensily repinceable
should they suffer from any bout of *hangar mah.”™

The fuselape construction has been kopt very simple. Tis
focal point is the cockpit which 18 a box without a lid made up
chiefly of &#n, 1.2cm slurmdnmm honeveomb  panels:
Aluminium angles bonded inside and outside the joints provide
strengthening. The tail cone consists of 0.032 and 0025 gauge
aluminfum sheel. A smple wap around sheet is bonded o four
semi-bulkheads to form a rounded top over the otherwise box
saction tail cone.

The bonded honeycomb structure allows a 30 per <ont
saving in purts, sccording (o Amercan Awviation, with o con-
sequent seving in production man-hours, The company esti-
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mates that by the Gme 1,000 Yankees have been produced
man hours per zireruft will be down to just over 200.

Before bonding, all the pre-cut metal parts go ﬂ-m:unh un
extensive cleaning process beginning with sing in (ri-
chlorethylense  vipour followed hy sulphurie  acdd)sodium
dichromate etching and finishing with a double rinse in de-
iomised watsr, Once the parts sre stuck topether they are heated
for an hovr st 250°F. 'Test samples are inclided with each
cooking, Tape adhesive is used for much of the conatructon
and 5o constant pressure must be held over the enlire surfuce
fo ensure & good bond. The lower fuselngs is placed in a
mould and 8 vecuum bag process provides pressure, while
for other assemblies, such s the wing, preumatical|y-fed hoses
mnil pads exert an even pressove.

To satisfy the FAA of the strength of the bonding o special
cycling test weis run during the certification programme. This
required the wing to be cveled to 80 per cent of limit Toad and
it wes decided that a torsionsl JToad would provide maximum
flexing of the bonded skins. Aftzr 129,000 cyeles, a emek in
the sheet metal rib developed but the bond jeints were not
nffected. After 210,000 cycles, the crack had progressad o the
bond area and was going through the Aange, but it was clear
tha! use of conventionn] construction technigues would heve
respbted in a much enclier failure because of stress concentra-
tions produced by mechanical fasteners,

The ARB grantsd o Brtivh Cerfificate of Airworthinsss
(private category) for the type on July 16,

Asymmetric accident

HE DOARD OF TRADE has published itn inspector’s teport®

on the sccident which occurred to Apache G-ARHI near
Elstree on January 27, 1968, This report stntes that while the
aircraflt wis tnking off from Elatree for 8 privete demonstration
flight the port engine lost power, With its undercarringe
extended the aircraft staried a slow climbing tom to port, but
soon afterwards began to loss height. It then went out of
conirol ‘and dived mmio a reservoir alomgside the aerodrome.
The three oocupants were drowned.

The aireraft had Inst been refuelled on September 19, F967,
after which it had flown for 3he 10min. Sincs its last fight
prior o the accident, the afrcraft had undergone twe Check 2
inspections, one on Ociober 6 and one on December 18,
Between the latler date and the day of the accident the mircralt
had, according (o the maintenance enginesr, been prepaned
for flight {which. included running up the engines) several
times. A Check 2 inspection, in nccordance with the Royal
Aero Club maintenance schedule, requiras the fuel system
water drain traps (0 be drained and the fuel filters cleancd.
On the day of the accident n fitter gave the aircrafl a routine
pre=flight check, which included a rum-up and a check for
water in the foel.

The report quotas the relevant part of the Apache owner's
handbook regarding flight after an engine failure during take-
off. This details the alternatives of sbandoning take-off: landing
struight ahead in event of failure just afier lift-off and com-
pleting & circuit after feathering the dead engine and retracling
undercarringe and flaps. The handbook also advises that
“pilots of this acroplane should remuin reasonsbly proficient
in singla-engine Mights.”

The inspecior states that there wad no evidenoe of pre-crash
defect or malfupction of the airframe, or starboord cfigife.
Examination of the port ahd stecbosrd fuel systems showed
that the condition of ewch carburettor wos the same. Both
were clean, unobstructed and serviceabls, although esch had
& [iftle corrosion round the diffuser tube. There was a cone
sidemble difference, however, in other peris of the two fuel
syatems. The elements of the starboard fuel system were all
in pood order——clean and unobstructed; bul the port dystem

*HIMSC CAP 3417 Price 45,

was blocked and cormoded. The enxgine-driven fosl pump, which
wns of a type not fitted with an isdepral filter, was con-
fnminuted with foreien matter which could have interfored
with the correct operntion of the puinp's valves,

The port electric fuel pump was dirty and there wes o
appreciable build-up of foreipn mmdter (the prodioct of cor-
romion by long contact with water) on both sides of the pump
filter mesh; the filter pauze of the porl main fuel streiner
assembiy wad almost completely blocked.

A misfire came during the take-off run while there was moms
than enongh room to abandon the bike-off snd atop, os
recommended in the owner's bandbook. When the engine cut
oput immediately after the aircraflt became airborne thers was
still an opportunity to land immediately in the remsining 300
metres or g0 withopt moch risk of damage. This would  have
been consistent with the advics in the handbook, However,
at the spoed at which the aircraft was moving the opportunity
wia shori-lived. Mol having ssized it, the pilot was foreed
into the third coorse of zotion sel out in the handbook,
namely, continuing the flight on ona engine. However, althoupgh
the propeller had been feathered it is doubiful that o positive
rite of climb could havée been maintained with the wnder-
carrizge extended, At some siage after take-off the flape wore
extonded o the half-wiry position, The cwtension of fap
increases the amount of lift bul it also produces grester drag.
and in this type of aircraft the application of half flap would
cubge n decresie in the rate of climb on one engine. With
the undercarmriage down, the port propeller feathered, and
half flap extended, a loss of height wad inevitible and any
attempt 1o climb on this coofiguration would lead o & Joss
of airspesd and possibly a loss of directional control with
the risk, oitimately, of a complele loss of control as throst
from the starboard engine beceme the dominant foree.

The ownet's haindbook draws attention (o the need for
reasonable proficiency in single-engine flight, but the records
ihow no indication that the pilot hnd kept himeell feasonubly
in practice during the 12 years preceding the sccident. Thus
it is not surprising that when he foond himself hayving to deal
with 8 mijor loss of power at o critical stage of the take-off
hie followed a procedure that wes not entirely in sccordance
with the udvice in the owner's handbook and became involved
in a situation he could not control. C
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SCHNEIDER
<S> CREUSOT

In the Asrospace Industry Schneider Creusot
Imphy Chvision, are particularly orientated
for the production of;

HIGH YIELD STRENGTH STEELS, vacuum
remelted In consurmable electrode furnaces,
natakly;

35 NCD 16

MARPHY
for structural and undercarriage componants
as well as space eguipment,
SUPER REFRACTORY ALLOYS, fargings,
die pressings, castings and rolled companants
for turbo-sngines and rocket motars.
LIGHT ALLOYS and TITANUM ALLOYS,

forgings and die pressings for aireraft and
rackets

ALLOYS with MAGNETIC and SPECIAL
PHYSICAL PROPERTIES for the Electronic
Industoy.

The hot and cold trampsfarmation of thede
steels and alloys is carried ocut on poworful
forging, die pressing 2and rolling eguipment:
drap hammier of 70,000 ki 'm, die lorging press
of 20,000 cons, rolling mill foF very wide thick
plates, ralling mill for very thin strip.

SalgsiOffice for tho
UMNITED KINGDOM

APSAL” @, . SCHNEIDER

LONDON, S:W.i ! !
Telephone: 01-834 023 c R E U S o I
Telex: 25298

SOCIETE DES FORGES ET ATELIERS DU CREUSOT
DEPARTEMENT RDES PRODWITS METALLURAGIGLUES
CHRECTION COMMERCIALE PIECES ET BERVIOES

84, rue do Lille - 75-Paris 7 - Té&l. 565 13 10 =i 24 10
Télagr, CREUSIMPHY Paris - Télex SFACINFI Paris 25848 F
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INDUSTRY International

Producis
Company News

ML order from An export
order worth over £134 million for amr-
crafi equipment has been won by ML
Aviation Company Ltd.

The order, the largest export order
ever received by the company, is from
the West Germin Defence Ministry for
a version of ML's lightweight low-drag
twin store-carriar siresdy heing supplied
to the RAF, which will be used to eguip
the F-104G Starfighters of the West
German Afr Force,

The West German Defence Minisiry
hag egarried out extéensive Aight trisls
with the carrier over the past year, and
the order follows repeated visits o Ger-
many by ML staff and constant on-the-
spot suppart by ML'S opent in West
Germany, Awtoflug GmbH, of Ham-
burg. B 3

Each of the siore carriers incorporates
two of MLs advanced-technology cfec-
tor relemse units, Typa 119, which are
already being supplied to fen Overseas
countries in addition to being smndard
equipment in the RAF and the EN.

The [atest substantial order brings the
totul value of orders obinined for ML's
curtent renge of armament eguipment
during the past thrés yesrs o over
£4¢ million, Negotintions are currently
in hand with other countries and further
ordiers are expected.

Dowty Developmenis Dowty Rotol
Ltd is showing four new prodocts for
the first time st Fernboroogh this year.

Maost distiictive of these s the wari-
able-pitch fan designed for high bypass
ratio turbo-fans, The blzdes, to be made
of carban fibre, arc fully feathering
cresting an efficient means of thrust
reversal which cen be maintsined wrtil
the nsircraft slops. First conceived for
Stol, the fans permit optimum use of
engine performance, thereby reducing
noise levels on approach, The fan onder
test ‘was designed with the Rolls Royce
410 in mind.

Alsp designed for Stol is = carbon
fibre-reinforced  plastic  propeller, A
foamyfilled carbop  fibre box - spar
strengthens the plass-reinforced  plastic
blade, The resulting lighiness allows a
much wider chord and greater dismeter,
giving slower tip speeds, Lightness is
also a feature of the nitrogen-filled
ligquid spring, designed originally for the
Harrier. The gas content, soluble in the
oil, practically solves low temperature
problems, -

The fourth development is & jet pipe
servo valve, In the first siage, a jet pipe
discharpes into two receiving pipes con-
nected to opposing ends of a main spool.
Deficction of the jet pipe creates dif-

S iy, Tl

< e e

ferential pressure in the two recejvers.
Moteworthy among its advantages are
its soft failure characteristics. The valve
fa inferchangenble with the conventional
flapper valve,

YFW-Fokker First Report The im-
poriance of Euoropean eollasboration in
the aifcraft indusiry is stressed in the
first annoal report of the Dutch/German
company, VFW-Fokker, whose holding
companies are Fokker in  Amsterdam
and VFW in Bremen and whose forma-
tion dates from May 8 last year, The
bosrd of mankgement says thnt “as
there is not yet a uniformn European
company law, it wis necossary to realise
the merger through a central holding
company. AS soon as the obstacles in
the form of different nationsl company
nod tax laws have been removed, how-
ever, it is our intention to Teorganise
the companics S0 as to establish one
single company under European law.”
Referring to the importince of closer
collehoration, the rteport says  that
“wherens the United Stntes serospace
industry. i3 presently experiencing a
slightly downward sales tendency due
to the current cutbacks in Government
expenditure, there {8 a noticeable step-
ping-up of American export drives and
oxport achievements, in the Buropean
markel a3 well. At the same time, the
American aerospace indusiry is also
trying incrensingly hard to win partners
in Burope who will participate in their
projects both technically and financially.
“As far as the European asrospace
industry 18 concerned, co-operation
across natonal borders i3 obviously
gaining more =nd more impetus, Most
new projects are heing developed and
carried oput internationally, Thos the
European aireraft industry is  already
working on joint projects such as the

iy T —

ML lighteeight low-drog twin store-corrier,
mounted on an F-104G with bombs attoched.
Balow, a clese-up of the earrler

Breguet 1150 Atlantic, Transall C.160,
Fokker F.28 Fellowship, VEW 614 and

the world's first sopersonic airlioer,
Concorda,” VEW-Fokker is participating
in all these projects, with the exception
of the Concorde.

The report refers to the A-300 Airbua
as 1 topical European project amd to
the Dassault Mercure as o eollaborative
project undertaken by France, Belgium,
[raly and Spain, and in which VFW-
Fokker is porticipating, Referring to
joint military  projects, VFW-Fokker
mike mention of the Vak 191B and their
ghare in MRECA.

In a rveference to European space
programmes, the compeny mentions the
pstronomical satellite in which VFW-
Fokker s colleborating with Fhillips,
the shird stage of the Eldo launcher,
the Cerman Azur scientific satellite and
VFW-Fokker's parlicipation in  these
projects through Erno, lis reporis adds:
“A Factor which might have a bearing
on the development of the aserospace
industry in the seventies is the export
drive of the Russinn amd Japaness in-
dustries.” The Jnpanese “are projecting
smongst other things 4 tri-jet short-haul
aircraft for 116-14% pagsengers—the
V5833, VFW-Fokker is oxamining the
posaibility of co-operating on this project.”




Letters

Britain's ATC Radar

S~ Maintiner's article (Fiigh, August 20) criticised the
Mationnl Air Tmffic Control Services [NATCS) und
wirrants o comment to Hlustrate that all 5 not ns bad
#s he thinks. His statement “Britain's ATC mdar eguip-
ment shows every sign of breakdown™ 4 n grosi exag-
geration, Britnin’s ATC {(approach control end airways
survelllance) radar i maintained o the highest possible
standards wnd shows no sign of breakdown as Inn.g s
the BoT retains the services of the telacommunications
oflicers {the back-room boys), who rarely get mentioned
in any of the magazines. The Linesman/Medintor Project,
when fully operational, will be the start of o new em
in air traffic contcol and s designed 1o eliminnte [nck
of lmison between upper-airspace comtral and that of
the TMA, which Muainliner is talking about.

The 1959 Ieao conference wvoted for the preséni
aystem of VOR-beacon approach in spitc of a far
superior British proposal. If Mainliner fecis that the
existing procedurnl control s inadequate 4o cope with
situntions similar to the day o remember, July 24, he
ahoiild sijgeeit o chatipe of procedural conirol through
his sssocintion, However, fet me assure him that the
ATC and the telecommumicationa staff do their utmos
1o make his task lighter,

Bixhopron, Renfravwshive C. PERERA

SR~ ‘i unfortunate that one anonymous pelot be
permitied to condoct a continuous onslaught agsinst air
iruffic controllers in the columns of your magazine. His
necisations of opparent detertomtion in competence,
ignorance, confusion, eic, are not in keeping with the
facts. If Mainliner has evidence of such things tben he
shoild have the guts to put his name o the articles,
Sudly, his invective i Inced with nn miricate pattern of
innuendo, half truth and misconception.

AR an airline passenger | can only hope that Mainliner
is not a typical or repressntative airline pilot, 1t 8 dis-
turbing 1o note that he finds the ATC systom “beginning
iy require pilots to adopd unefe procedurss in the
interest of expediency.” Any pilot who can dismiss the
safety of his pasienpgers dimply in the interest of
expedicncy just should not be flying a passenger aircmaly,
Surely Mainliner can st Jeast identify s employers,
He owes this to all airline passengers.

We all know that the systemn would be mmproved if
more equipment were maode available, But equipment has
o be paid for, in this case by the mxpaver. One could
argue that if BOAC had oot dispoted of £99 million of
the laxpayers’ money, which was writien off, imevocably
lost, then the nation could have afforded the necessary
equipment, possibly in triplicate, However, it is patently
obvious that the lack of ATC squipment & not the fauh
of the controllers, but due to a far wider political and
economic situation.

Al for “an endemic series of rmdsr problems in the
Glasgow and Prestwick arens,” T would simply azk Main-
liner to read his dictionary apain.

The practice of maintaining a careful listening watch

LETTERS jJor chese columny should be addrersed 1o the
Editar, “Flight,”" Dorsei Houwse, Swamjord Steeet, Londen
SEL, and muzr bear the yender's nome ond oddress, though
the oddrexs will nor be printed In full wnless the maiure
of the lerter requires i, A nom de plume s accepiable
oniy in exeeptional clreumasiancer. Hried letters will aramd’ o
betrer chance of publication.
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if guirely degirable at all places, nol only “oversess and
under-developed locutions.” AL these latfer pointy the
“degenoration’ of s=rvice may have besn enpendered by
the pilots' “do-it-yourself ATC.” Perhaps a wider under-
uending of the situntion and an occasional visit 1o the
utit concerned would have been more helpful,

This whole series of articles wouold heve more value
il ft were pilots’ polnts of view. Opinions of this sort
are surely of sulficent importance to be balanced and
urmiversel. rather than parochial and demented.

Presrwick, Ayvrshire MCHEMAN 1. ALLEM

World Avrobatic Championships

Sik,—You must be congratulated on the extemsive and
balanced coverage which you have given in severn! issues
of Flight to the 6th World Asrobstic Championships
There is np doubt that the challenges for the competitors
and the organigers, and the problems and complexities
for both, were exploined in & depth that can only lead
o n hetter understunding of what competition aerobatics
are all about It is with regret, therefore, that | feel
compefied to tuke imsoe with some comments which
appeared under the title “Aerobatica Tuming Point?™
[August & issue)

A basic theme of this article seemed to be that the
Aresti system mnd the size of the competition per-
formince zone were responsible for amreraft reaching
exceasive spocds and being subjected to wvery high g
loadings. However, one cannot for o moment saccepl
that "only brute force will get am aircraft around the
maneuvres in the space availuble,” Indeed, Ned Willinms
in his “Captain's Comment”™ (Flight, July 16) makes the
point: ", . . the Aresti svstemn is m clever means of
marking an sdvanced mserobillc sequeénce and does not
requite the pilot to manhandle his aircraft.” It was guite
abvious that it was the pilots who consistently demon-
stmted controlled, smooth and pecorate fying who came
high on the Hee of final results.

The sire of the performance zome, far from tending
to incrense the kpeed and hence the accelerntions used
to perform the mancuvres, will n fact fend to reduce
the speeds which nircraft ean reach. To mn extent, the
smaller the performance zome, the slower will be the
aircralt, becuuse it does not have the time or the space
o build up very high spesds.

Bather odd theories were also advanced ps (0 the
ipeeds which aircraft reached “tumning the corners,”
together with the assertion that they must hayve been
overstressing themselves, 1 cannot comment on the speeds
ar stresses reached with the Yak 1825, but to suggesi
that Flins “must have been reaching the 330-350 kph.
mark” |s absurd, Mone of the manmuvres performed by
Zlins at Hullavington required anything like those specds,
and us for the suggestion that this aircraft needs = very
high speed to achieve a vertical roll, it is sufficient 1o
day that 275 kph. is ample.

Furthermare, comparison betwesn the lobdings recorded
by diferent tvpes of mireraft really misses the point
Art Scholl may have pulled +94g, but the fying charac-
teristics of his Super Chipmunk are quite different from
those of a Zlin, as indeed are those of Bob Herendeen's
Pitts Special. To pull as hard ns this in o Zlin serves no
purpose ot 8l and would merely kill speed, lose height,
and jeopardise completion of the segquence,

The essentinl point &8 that, whatever the benefits or
constraints of the Aresti system in terms of the maneevres
availahle for piots to fiy or the scope for artistry and
inventiveness, they have nothing to do with the axtznt
to which pilots use their siroraft to the available Timis
in sdvanced aerobatic sequences.

Leedy LSIT 8RE JTAMES BLACE

Sm—After having read the random notes of John Blake
nbout the World Asrobatic Championships, for which
he did not chooss on= of his own countless joked us a
title but s casual remark on the met reporis by me,
I would like to congratulate him and the Royal Asro
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Club for the organisstion of this event, which was in
my opinion the best ome can achieve in countries like
ours without fell State support, as they had for ihe
Inst two confests. Some shoricomings, of courds, are
almost unavoidable; but most of them occurred this time
outside of the control of the organisers, e.p., wealher,
jurors and judges with 10 par cent of nn average com-
petitor’s knowledpe of the rule bool, efc. On the other
hand, the ides of the Ford buses provided for each
team gave 8 freedom from officially scheduled sight-
seeing, efc, which was badly missad at the Moscow and
Magdeburg contests and did much more in favour of
8 primary aim of the évent==which is, nluo according 1o
the rules {para 1), “to promote friendly relations between
aerobatic pilots,”

While bringing up several imporiant poinis on nero-
batics in his amicle, Yohn also refers to the Acrostar
g “especially bidll to compels in Aresti competifons
amel very litile else,” This is & misinterpretation of the
philosophy 0f my design, bacause the basic idea of ‘an
asrobatic aireraft has liitle 1o do with the Aresti system.
The requitements enll simply for a type capable of
both inverted and normal Aying, with low stalling speed,
highly stressed and abiz to achieve high horizontal
speeds; and only secondary features such as roll rate
in flicks (53"-rele) and stabilily pre more affected by the
system.

While the Arcsti system with the repetition mule and
the limitation in coefficient points in the free slyle
actually prevents better performange aireraft from ouw-
pointing the old Yok- and Zlin-designs. and therefore.
does exnctly the opposite to what Mr Blake believes,
the high stresses involved occur mersly from & low
thrust weight-ratio—which demands higher eatty speeds
for a gven vertical manceuvre—and nol from the:size
of the box, because the predent relation of box: to radi
still allows, wath any of the sircraft ysed, fiying & certain
horizontal distance  betwesn two arcs. The infringes
ments of the box limits mostly cume from wind influence
or improper layout of sequences,

The overstressing problem, which affects all alroraft
built to “merobatic” specifications of FAR 23 of BCAR,
was “actually. known for ‘vears by all contest pilots,
because it is just impossible to Ay & round inverted loop
with (he load limit of 3g, when ons nesds between
4 and Jg for a positive loop, and this op the better side
of these asymmeétric wing designs (and this is only the
simplest figure of o contest programme), It actually looks
somehow tunmy to me that with & normal aivceaft, with
which you are not allowed do Ay turns of more than
60° boank, the vequirements call for a Joad factor of
dBp: mnd with a Zlin vou can fiy aerobatics. on the
worse side (inverted) with & load factor of 3. 'The sub-
Sequent overstressing of oairframes wag - therefore tnken
into necount for the Acrostar's +8/—Bg normal load;
and unless the other designs, as some already have,
incrense thelr lond fuctors, oversiressing will be present
At nny contest, box or noe box

Distikon, Switzerlond ATMOLT WAGKER

Boam

Sir,—The most beautiful sound I've ever heerd.
Huverfordwest, P STURMEY
Pembs,

I&ihe, September [, 1970,

Flying to Farnborough
SiR,—When are we going (o have anoend to the aero-
naitical frce? Under “World News” of your Auagust 27
Beue you give details of how to fiy to Fornborough
(Once again we see that RAF Odihem will be open to
civil aircrafi, etc, prior permission enly, landing cards
oot honoured, transport for ticket holders only, and 5o
on, and what's more it's shut in the sfternoons!

We have one of the world's lurgest shows of advanced
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technology acrospace products, [t ke place on an
airfield with an enormous runway from which there is
no flying except for two hours in the afternoon, but il
is impossible (o visit it with thal common-or-garden form
of transport cafled the seroplane, How do we expest
to convince our costomers and the st of the world
that aviation ks here (o stay?
Camberley, Surrey ROY G. FROCTER

[Unlike Parks and Hanover, Famborough does not have spare
runways which can be used for parking. The whole arca
south of Runway 15 i cordoned off for the generd public
and the redldent mromaft; as well as the display aircimft, miast
be parked an the north side whilst allowing freedom to
maneuyre. Odiham lHes on the extended oengrelineg of the
Fernboreugh reowiy and scts as the springboard for the
militnry elements of the Aying display; for pafety reasons
it i not open (o visiting adrcrnft during the period of the
flying display —Ed] :

Support for the Independents

Sm,—Thore seems to be w great deal of outery, by
BOAC and BEA in recent davs, sbout the formation
of n second force alrline and the routes which the
Government propose to-give them. The memory of the
public and the cofporation do seem to be véry short,
Perhaps we might bring to mind the BOAC manmuoyre
o gat British Eagle’s routes 1o the Bahamias by variows:
maneuvres;, and how, the company at that ume, ds 0
result of this, mearly went into hguidstion, -and subse-
quently, & fow years later, rpised a hue ‘and ory when
again British: Eaple was prepared 10 go inlo compettion
on the same routes—which in part, in the long rum,
helped to put British Bagle into liquidation.

Let us take a look st BEA mnd their formation of
Air Tours. Are they not going inte competition oo the
same routes 25 the charter companies, on roiates which
were held by the mdependents? | cannot remember very
much huoe and cry being raised here, when sny of thess
situatlons ¢ame about ot the time, by either the Unions
or the Government. In feet there were no conclusigns
to being this whaut.

Looking at today's CAugust 20) Flighn BOAC profits
of £21 million show that there ia adequate rbom for
the second-force airline 4o enter, and still jeave BOAC
making sdequate prafit. 1 hops that your mapazine will
continue 10 support the independent airline organisations
in the coming months, (o the advantage of British
aviation s o whole,

Camberley, Surrey 1. M. EARLAND, Copt

Choors for Caledonian

Sue,—Three cheers for the proposed take-over of British
United Airways by Celsdomian. | bave fown with Cale-
donian many times in the past, and if it service
continues to be as good in the folure as it has been in
the past, the two Sfete airlines are in for some fisrce
compotifion,

Houmslow, Middx CHRISTOFHER D. PETTIT

DIARY

Sopl12-13 Strongbow Traphy Alr Race and Fiying Display,
Shabdoen, nr Leominster, Herefordshire.

Sepl12-13 Shell & BP Flylng Salarl; Kenya

Sapt1l  Barnatarmers Flying Clrous, Netherthorpe, Sheffald.

Sepl 13 Gora Asrea dl Regalaria, Bologna, Haky.

Sopt |ATA 18th Technleal Conference; Miaml, Florlde

Sepl 15-30 6th International Alr Sargo Forum 4 Exhibition (Alr
Cargo' 1), Organisar: Dusspidorfer Mossageseilschaft
miH Frankfurt Alnport (Hengs: 5)

Sepii? RAF Alr Display, Jersaey,

Saptis RAF Stations “At Home', Batlle of Britaln Day:
Blggin Hill, Kent; Coltishall, Nerlolk; Benson, Qxon;
Finningley, Yorks; Lauchars, Fife; St Athen, Glam;
51 Mawgen, Cormwall,

Sepl10-08 Internailons] Aerospace Expositlan, Deli, Holland.

Sept 20 Battle of Britaln Thanksgiving Sarvice; 1140 aam.,
Westminstar Abboy.
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PERFECTION IN DISPLAY

Planning SBAC's flying show

eaf, nrﬂ:n]ag:mnuhupnntu:pﬂdthﬂmm

be only decimally short of Mach 1, it is. worth psusing
for a moment (o ponder ¢he problems of potting on o Aying
display at Farnborough. For two decades the flying at the
SBAC Dhsplay has been the most techmically competent to
be steh 4t smy air display throughoul the world, and this
reputation has come abouwt by meticulous attention to deteil
in the plunning sz well a8 the sxecution of the show.

The SBAC Show fiying commities j5 established under the
chairmanthip of the OC Experimentnl Flying Department nt
ﬂial&ﬂmdhﬂsupmm&mﬂghmmyafﬁch
nology, Ministry of Defence, SBAC and each of the major

companies. The first meeting tnkes place at least
#ix months before the show opens and js principally concerned
mﬂ!lﬂok{ﬂgllﬂmnm:ﬁngof!hnmnuumuuﬂtl
critical eve for improvements, Basic behavioural goidelines for
the pilots invalved hive been developed and nowadays requoire
little alterntion in the light of previous experiztice, but thess
are repeated i the brief sent oot o displuy piloty,

Early on in the working lifi of the commities, manufac-
torers are asked to submit thelr plans for mdividual displays;
butnwﬂth:dnyuuhmhnhcmh:u be performed
to the satisfaction of the commitice apnd these acts, once
approved, miy not be changed.

Gp Capt W. Mormison is the present incumbent as OC EFD
and has the oltimate szv jn the presentation of the digplay.
It should be noted that, although the show is stuged at Fam-
borough, responsibitity for it rests with the SBAC—who, to
all intents and purpeses, hire the alrfield ss a going concern
and are responsible for the safety of mamber companies’ and
Mintech property and personnel

The shaps of the airfield s sach as o allow excellent
viewing {rom the terraces to the south-east of the rumasy;
thus the maln runway jisclf becomes the principal line of
action. Aircrafl making straight pssses are allowed o do 0
along the runway and ai heights down to 100ft, but all othar
displuys must be positioned not only on the north side of
ithe munymy but in fact north of a line joining the air traffic
control lower to the wooded wesiern  dispersal—eflectively
cresting & "bomb line’ 300yd in front of the public enclosure.
Turns at low level must be made awsy from the crowd and
tuming menmuvies nre not allowed below 200£L

A THE BULLDOG SPIMS GEMTLY DOWN like a folling syoumore

Scope for ingenuity

Despite the apparently tight restrictions there is still scope
for much ingenuity in the presentations and severn] extreme
proposals were rejected this year by the flying committes at
Brst sight on piper. At a trade display o balance is necessary
between exhibitionism snd salesmanship; short take-offs and
Inngdings are impeessive and appropriate to scvernl categorics
of aircraft, but for the full effect it has to be made clear io
the onlooker that the display mircmaft is carrying s Tepre
sentutive lond. Generally, aireraft sre not allowed o ocoupy
the runway for lunger than the minimum needed for take-off
and landing. €0 it is Dot essy o stape the loading of u Stol
atreraft directly in front of the public.

Engine test-beds and representutive foreign aircraft uxmg
British engines and equipment have udded interest and variety
to the most recent shows; but where these are commercial
types, it i difficult to display them in o manner which high-
lights engine behaviour, Power cuts on tnke-off and slow speed
nsymmetrtic handling show as much of the aircraffs per-
formance a3 of the eogine's—and these mansuvres must, in
any case, be approved by the flying committes.

Gone are (he days when advanced prototypes announced
their arrival on display with & sonic double bang, but equaily
impressive tuns wre achieved by, say, the Harmier and Spey-
powered Coreair with an apparently silent approach from the
Laffan’s Plain end of the runway, partly enveloped in their
own cloud, the sifence beng followed by an ear-shattering
departure, The Lighining, nlso, has used noise to dromitic
effect with tight lurns making (ull use of rehest to remain
within the airfleld boundaries,

Such turms highlight another supervisery problem for the
Mying commiltee—that of minimum disturbanee (o the netgh-
bourhood. While @ straight run at high speed can approach
from the south-west with little inconvenience, it must finish
at the nirfield to avoid running over Farnborough's urban
wrea. Inm the vertical dimensjion, the demands of lecal nirspace
prevent such = high spesd run being comipleted by o pull-up
and Hmitkss wverticnl climb, since controlled airspace lies
ominoumly close overhead.

Alrborne visibility

The weather has often been ideal for the specutor at
Farnborough but with an airborne wisibility far from ideal
as n resuli of hage. In these conditions, just as much as in
the more obviously bad condifions, radur positioning is used
to o large extent and, in cloudy or clesr skics, the Farmnborough
gontrollers are constantly on the bookout for stray aircraft
in the areas.

Becauss of the decreasing number of manufacturers flying
aircraft in fecent yeurs, the specticular appeal has lended 1o
fall on contributions by the Services, alas this year without
Maval repretentation. At one time the sheer size of the Hunter
formations was breathiaking, but this hes been replaced by
the verve of the Red Arrows, augmentsd by dectical support
atrcraft and & profusion of helicopters.

Most of the display pilots know the Famborough area like
the backs of their hands, many hayving completed the FEmpire
Test Pilots' School course there in years gone by, ETPS used
to be n focal point for the show week but now that the
school has moved to Boscombe Down and its officers’ mess
closed, there i1 n litde less of o spirit of remnion—even
accommodation is difficult. Generally speaking, the pilots are
not much in evidence sround the exhibition -site, preferming
to slay near their own fent by air traffic conirol, at least
until efter their demonstration. Most will be standing by their
aircradt hall an hour before start-up, copscious of the tight
programme timing that & the Farnborough hallmark,

Individual performances Inst for from three to nine minutes
and the moment coe aircrafi clears the “arena™ 1o position
for landing. the next performer s cleared on o the runway
for take-off, The display is always orentited on the ass et ]
thet runway 5 will be in use gnd occasionnlly dewnwind
componenis ame accepted rather than reverse this
Towchdowns thus take place immedintely in fromt of the m.u:
exhibiton, and it has always beeni & matter of spma nminsemenl
if someone overdoes an attempted short landing and makes
a ton enrly contsct in the “boltlencck™—the ghort strefch of
inxiway immediately before the threshold,

Farnborough is nreither the biggest nor the most famboyant
fiying display in the world but it ean justly claim to be the
mest professionzlly presented. There are no gaps in the fying,
with an sirceaft always ready to replace its predecessor; it is
the non-stop pace which so impresses the onlooker and this,
oocurring with the mpparent ease of well-ofled machinery, in
the end-product of attention to detail in planning as well as
execution.
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- standby for attitude control

Today's high flying aircraft need a standby
system 1o ansure that the pilot is cantinuousiy
aware of his attitude,

The Ferranti standby artificial horizon has
virtually unlimited pitch renge and gives 8 simple,
easy-to-read display of attilude.

A version of this horizen is also available
with potentiomater pick-offs on both roll and pitch
axes and a static inverter can be provided to enable

the gyro to be operated from a d.c. supply.

Completely Self-Contained

Ferranti standby gyros are ideally suited
for civil airlines and business jets of all kinds,
especially high altitude, high performance aircraft.
They are A R.B, approved and
contained ina standard 3" ARINC case.

Ferranti Limited,
Aircraft Equipment Department,
South Hill Park, Easthampstead, Bracknell,
Berkshire, England, RG12 1RA.
Telephone: 0344 4202

FERRANTI

standby gyro horizons

STATIC

=
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FARNBOROUGH '70

IN the air the 27th Farnborough Show will
he memorable for the appearance of Concorde,
the RB.211 in its VCI0 test bed, and the sight
of operational Harriers—one in American

US Marine Corps markings. But ir's not in the
air that the worth of British industrial
technology is best 1o be seen. The static
display, both indoors and ouwt, s full of
evidence of advances in technology, materials
and technigues. Abowr a quarter of the stands
are devoted to avionics, including sophisticated
weapon selection and aiming systems,
ever-lighter commumnications eguiprment—all
af which show an increasing mutual
compatibilitv. Egual advances are o be seen
on the stands of the makers of the myriad
supporting items—refuellers, safery equipment,
airport equipment—and the material
manufactirers themselves. Nor least, the two
principal government agencies, Ministry of
Technology and Board of Trade, show their
place in the sponsership and guidance of
research and development with comprehensive
and well presented stands.
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COMMERCIAL AIRCRAFT, ENGINES AND V/STOL

BAC-Atrospatisle Concorde 002
Production Concordes  will be fitted
with new TRA combined thrust-reverscrs
and noke suppressors which will re-
duce the weight of the aircmaflt by
2.0000b, 90Tkp—the equivalent of ten
prssengers, Built of Stresskin steel honey:
comb and radically redesigned—employ-
ing ane noxzle for two engines—this new
“back end” will be available for 1, the
first preproduction Concorde. This air-
Luﬂ;w should be flying by the summer of
I

Speaking last Sunday might, Mr Pierre
Young, chief Qlympus 593 enginesr nl
Rolls-Royee Bristol, said that the Rt
three: woeeks” operation of the now air
data-computer-controlled variable-geo-
metry intakes on 002, apart from a few
teething snigs, had pone perfectly. Olym-
pus 393z had, he seid, flown for §5000t
without o sinple shotdown due (o engine
malfunction, while Mach 2 Tuel con-
fumptions of within 0.8 per cent of that
specified for production (601/602) engines
were - beilng recorded by prototype-stan-
dard engines on the test bed, Yapourising
fuel systems and annular combustion
chambers developed from Pegasus ex-
perience for production engines  were
being bench tested st the momeant and
shiould result in smoke-free operation.

During the receni supersonic trials
Concorde hiz been flving on its Ellion
Automation autopilet for some of the
tihe, The systém, offering course, height,
speed, and rate-of-descent locks rogother
with, eventually, sutomatic landing capa-
bility, was designed i conjunction with
the French company SFENA.
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Mew leading-edpe and intake de-icing

equipment for Concorde has  been
designed by Rotax. Concorde 001 i now
to roughly the same build-standard ns 002
and has begun taxi trials at Toulouse,
BAC Three-Eleven  Major hope for the
British eirframe industry in the “70s, the
BAC Three-Eleven s shown in moxdel
form, The adrcrafi is powered by two of
the. projected Rolls-Royece RB.2Z11-61
enpines of S0.000Mb, 223kN throsi. Lawen
figures: are; I
Spam, 1471, 448m; Length. (5361 Tin,
35 9mm ; Helght, 43f 3in, 13.2m: Max T/0
welghe, 0000, 137440 kg Miax payiond,
69,0000, 11.298kg; Aecommadation, 200.
MO pussengers (6-5 abreast); Unsder-floor
cargn volome, 31400 cu fi. 96 2Tm! oup to 16
LD? concalners: Monge, ap to 2,500 miles.
4 000km | Take-of, can wse 3,0004t, | 500m
rHWaAYS:
Typloal seating arranpements (all with foll
meal  service) mne: scheduled,
245-5cal, 8 abreast, one class, 3in plch:
Eoropenn IT, 30{-scat, 9 abreast, one cluss,
MWin pitch; US tronk, 2(-scat, mixed close
First cluss;, 36 sestx & abpeasi, 3Ein pitch
Conch: 168 seais, B abreast, 36in plich.

A decsion on whether the afrcmafi
will go wphead now Tests with  the
Treasury, The Ministry of Technology
and Board of Trade both appear o be
siipporting. the sitoraft

The industrial programme will be
bused on internationil nsk-sharng col-
laboration with companies in the Unitexd
Stntex. Easlarn and Wettern Europe. und
the Far East.

The American market for wide-bodied
Iwins s now anticipsted o be for 480
mircraft by 1980 and 1,180 by 1984. BAC

(4 BRECEFS HILLY oEPLONED
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expects- 1o nke 20-25 per cent of the
totel worldwide market, assuming at
least  one Ametoin compelitor s
Imched within two or three years. BAC
has pow spent 3 million of s own
money on this project, which woold
copst  the Government £75 million to
cover half the development costs plus g
£30 million loan o finance production
learning. plus £60 million for the asso-
ciated Rals-Royee RB211:561/62 engine.
The Intter should be producing 52,0001k,
22k within I8 months of -service.
AJ0B The big news on the airbus
fromt the week is from Howker Siddeiey
and the A-300H comsortivm. As we went
to press (Monday) nothing new bad been
heard sboiit whether the Three-Eleven
wotild goin Government support.
Following hard on the heels of the
Air France order for six A-3(00Bs and
options on ten (at & cost of £5 million
cach without spares) Hewker Siddeley
has proposed o new verdion tailored
specifically to BEA requirmments and to
be funded by the British Government
The alrcraft would seat 298 pascengers
fas compared with the accepied mean
for the other A-I00B wvariants of 262)
and would have o 166, 4.86m longer
fuselage, The A-300B-T7. a5 it j5 called
would be powersd by two Rolls-Royce
RB.211-61/62 ongines: Lhe Intler will
deliver 52,000ih, 233kM by 1975, endow-
ing the wircraft with = 2000-mile.
3210km range with 798 passengers: This
compares with a 1 380-mile, 2.220km
range with 262 senis for the shndard
CFo6-30-powered  aircraft. GE §§ also
working on  uprated engines  which

The néw Concorde thrusi-reverser ond nozels
design, with one noxrle for two mflm,
Firgt flight will ke on preproduction 0
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would confer the same performance.

BEA has forcelully stated that it
wints the Threa-Eleven. If the airline
were requited 1o order the A-J00B. it
would for politicnl reasons have to be
Rolls-Royce-powered. The Hawker Sid-
deley regoest, on behalf of the Test of
the Airbus consortium of Aérospatinie,
Dieutsche Alrbus and Fokker, is therefore
for the Brtish Government (o  pay
18 mullion o cover the development
costs of the new wariant which would
contain British engines and equipment to
the extent that the aircraft would be
$0 per cent British by value. The Rolls-
Royee engine (the same as that pro-
posad for the Three-Eleven) would cost
the Government another £60 million to
develop.

Seven or eight airlines may, it is
claimed, be interested enough n the
A-I0B o pluce letters of intemt within
six months. The requirements of these
wirlines may be ad high as 135 aircraft
by 1982, This ecxcudes ull potential
sales to British sirlines, for which sales
Hawker Siddeley would have design
linison leadership—Britain  being  their
geographical sphere of wnfluence. Having
a Rols-Royee-powered  option  could
boost sales of the A-300B by 4D per
mtl

Meanwhile Airbus Industrie, the joint
manufactunng company being set up
by Adrospatiale and Deuische Airbus,
has still to be formed. Technicalitics in
the contract have still to be sorted out
but these are expected fo be clesréd up
within “a few weeks,” according 1o
Howker Siddeley. The Air France order
should be confirmed by the end of the
year, when the airfine will start to make
advance payments for the aircraft

With the advent of the |atest proposed
stretched  A-300B, the wide-body 1wins
have come full circle: both this aircraflt
and the Three-Eleven have now grown
back to the same size as the old A-300
—abandoned beciuse it was loo big. The
emergence of BEA Airours last year
with its guarantesd high load factors
may have been & force behind this trend.

Lotest BAC Throe-Eleven payload-ronge die-
grom ond segting loyouts -

BEA says it wants the Three-Eleven,
but the A-3008 consortiom B danpgling
a fnancially attractive, though politically
embarrassing, carrot before the Tressury
which could sive the £100 million deve-
lopment costs of fhe Three-Eleven and
substitute £18 ‘million. The proposal went
in on Augnst 22. Engine costs woulld be
an ndditivnal £60 million in cither case.
Howker Siddeley HS.144  This vear the
HS.144-—which began life as the DH.126
project of ten years age—is dopicted
a5 a T-tailed aircraft with' the enpines
mounted well forward on the foselags.
Predicated around the Rolls-Royce
Trent, which is nol being actively de-
veloped &t the moment, the - airceafl
Incks o suitnble powerplant. The 9,000Hb,
40kM thrust Trent is probably still on
the =mall mde, but the design pow
appenrs firm and if a board decision
were taken to go shesd, and o suitable
powsrplant could be found, then produc-
tion could start within 8 few months,
The aircrafi would be able 1o carry
mixed trafic and would have bullt-in
amsiair: and an AP
BAC Ome-Eleven The One-Eleven 475
ascrodynimic prototype has just  fown
(see. Fiipht last week, pege 369). This
particular aircraft, which & essentially
the wings and powerplants (Speys) of
the Series 30 combined with the fuse-
lage of the Series 400, does mol have
the rough-Beld “soft™ undercarringe of
the produstion models; this 8 illustra:
ted on the BAC stund together with &
friphtening array of miscellaneous ob-
jects mrranged jnto a simulation of =
HinwaY.

Also in model form s o mined-traffic
One-Eleven 500 with n large 120in by
Tdin, 305cm by [85cm cargo door on
the port side just ahead of the wing: It
is shown with ten standard 10Rin by BRin,
274cm by 223cm containers and 54 seits
in the rear czhin. The cirgo conversion
now available off the production line or
for retrospective fitting on any One-Eleven
model is based on VCI0 experience and
modifications would be made by the
BAC Aircraft Services Group, A re

SENSOR

The Paris Salon ix lkely ro be hald om
o fwo-tier basly after 1972, with a atare
rvhow af Le Bourper and a fiving dis-
play ar an girfleld ourside the Puaris
area.

A threc-engined srercbiod developmen
of the Islander is due 10 make s firsy
flighe ax iy report goey to precs. The
third  saglie— anpther  Lycoming
F0-5d0-K—ix - moprted om fop of a
mew, atrengthened fim. The fuseloge is
stretehed forward of the wing e In-
erease seating capacity from 10 o 16
seats, The rosult is an Islamder with
3 por cenr more payload and 100 per
cent  more  power in the englne-det
eenfificapion - care.  The  profotype
“Triclgrifer’—officially  rhe  Ixlomder
Mk 1-—ix a modificarion of the proto.
trpe and war completed in ilx weeks,
I may appear af the  Farnborough
show depending on propress of  ihe
infital resis.

The Gennon Governmend i preparad
o put wp £20 mifllon pewerdy develop-
mget of the RollsRoyee KB2[[-61
engime for the A-3008-7 on the bazi:
of a BBA order. Hawker Siddelay
wonald be dedgn aurhority on phe B-T
to grercome BEA'Y resistance fo buying
a "consertium’ alrcraf,

The Harrier s carrpding loads of up o
SNl fn developmens trinfy, Develops
memt of the Prgasr 15 of 2300005
thrust 45 envisaged 1o Imiprove specific
exrert power for combal maneivrability
ay well ar paylogd-range  performaice
and supersonic level speed. The coms
binatlon of mew eperaiionsl  reguire-
mmertix artifng from US service and the
imperus which MeDonnell Douglas will
dive the Harrier developmeni ore. ex-
pected 1o lead jo  an  aceelerated
produci-lmproverteny  programme, The
aidvanced Fareler is desipmared HE-F1HE4.




Top, the A-I008 wing mock-up is weil odvanced
gt Hotfield. Abeve, wark o  prodiction-

skins, ane

development  A-300B wln,E i af
er Siddeioy stond

which is shown on the How

FARNBOROUGH TO ...

movable false floor s used for freight-
ing, This will save weight during passen-
ger operations, It will holl on o the
existing scat tails

Rolk-Royee RB.211 A mock-up of the
Dnsh 22 aengine fitted with Hyfl carbon
fibwe fam blades j& shown but the com-
pany 5 unwilling to discuss the -61/62
varionts of S0.0001b, 222KN 1o S2000ih,
332N thiust being propesed for the
Threée-Eleven and A-3008. The only in-
formadion belng relessed—that the en-
gine uses the same fan as tho =22, hos
a révised compressor mnd wn upmied
ks peneratior—has alresdy been reported
in Fiighis.

A TriStar Might-standard engine: has

fown for 13hr in the VCIO test-hed und
75 per cont of the Triftar Might envelope
has been explored. Mo endurnnce fving
will be done in the VCI0 (which is
scheduled 10 appear at the show) until
the TriStur flies, probably in November,
Further information sbout the RBZI11
may be available next week.
Raolls-Royce M45SH  Fimt flight of this
twin-=spool turbofan in the VFEW 614 i3
expected in May 1972 with a type miting
dug in Decemnber al that year, A deri-
vative m the 150000b, 67kM thris: class
for ¥ /Stol alroralt and sing n variable-
pitch 'fan' devéloped by Dowly i being
studied (see Y | Stol meport).

Thi: following dota  spplies o the
standard engine for the VW 614 :

Bypass mitio, 2.85:1; Pressore ritio, 181
Tahe-off throst (ISA sen level), 7.7600h,
34 50N Cormespondlog s.le. 04500/ ke

Cruise thrust (ISA, 10,0006t Mach 0.65),
27451,  112kM; Corresponding sfc.,
0.721h /o har .

Five of the =six bench development
engings have now run and E00hr of
testing has been accumulnred.
Rolls-Rovee Trent  Future developments
of the 99300k 44,5k Trent turbolan—
the first three-shaft engine to run—
could boost throst 1o around 15,0000k,
B6.TkM. Tt might then be more suitthie
for the HS5.144 Teederliner project A
bench test engine i3 on display, Develop-
ment comtinues on L priority,

Dowty Rotol  varipble-pitch  fun A
totally new concepl and one which
bridges the gap between propeller and
fan technology s a varighle-piteh  fan
shown on the Dowty Rofol stand and,
i 1 the Rofs-Royce

Developed jointly by the two com-
panied this 31-blade fan (represented by
o medel, matched to an 800 s,hp. enging
and providing 1.5000b, 6.7kMN of thrust)
could bring dramatic field-length reduc-
fions to Stal wircraft

The pew fan concept, proposed for o
15.0000b, 67kN version: af the M435H
turbofan (the M455) being considered
by Rolls-Royee and Snocma, has revermse-
thrust and festhering capability. A
0001k, 13kN fan has slio been propoged
for executive jets.

The unit enables reverse thrust o be
held right down to-zero specd with no
re-ingestion problems, and thus measur-
wbly reduces lunding distances, The
viriable pitch also allows optimom take-
oif =mnd cruise sctbngs by  effectively
chanping the hypass ratio—nomimnetly
100 w 12:1. High-fan moss-flow at low
apecd will give pood propulsive efficiency,
while for crnse it will be reduced. The
rato of tmke-off to cruise thrust is high.
Minimum-noite settings far the approach
copld be investigated, Fast rmesponse
timez are n festure of the design.

Right, rough field of brick and bottle for the
One-Eleven 475 simuloted on the BAC stand
topnther- with o drowing.of the undercarrioge.
Below, mized-troffic One-Eleven model

The engine lacation on the HS, 44 feederiinsr

project sl oppears to be flexible. The
dircraft hos now reveried to o T-talled loyout
with unsbecified engines on the reaor fuseloge

Reverse thrust, oblained by pushing
the bludes past the fine-pitch stops, does
not create the expected  pas-generalor
stalling problems. This has been verified
by saveral hundred hours of running on
a modified Astazou test bed, Because of
the biade twist, reverse thrust is only
generated by the tips, while the huby are
casentially at 90" to the free siream. I
hias this been found that air can enter
the gus generator frecly and undismurbed
from the resr of the short fan cowl. The
Bas penerator intake lip profile 18 eriticul.
See photo on this:-page and drawing on
pape 415
BAC Siol projects  The leading BAC
contender for Mintech funds for ViStol
feederliner projects & based on four
MadSs with varishle-pitch Dawty Rotol
fans. No model or artist’s impression’ of
the sircrft s on show but 5 four-angine
high-wing design is the front runner at
the moment. Other siudiss make use of
two ongines plus lift fans.

Dowty Rotol carbon-reinforced propeller
The propeller is still very moch to the
fore a8 an efficient thrust producer for
V5tal, Dowty Rotol is showing n hroad-
chord, four-bladed., carbon fibre-rem-
foreed, 90t 2.7m dizmeter, glass-fibre
propeller tallored o fit and lesied n the
SR.MS5 air-cushion vehicle bur suitnble
for ViStal sircraft. The propeller his
a carbom-fibre spar serrounded by &8

i PR
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Above,

Top. FRolls-Foyes  V(Stal  concepo,
reverse thrust down ta rero speed i o major
gdvance mode possible by the some compony’s
varioble-pitch fon

foam-fillad' gr.p. shell and sprayed with
polyurethane to provent erosion, The pro-
peller has besn developed @s o private
venture and is nmot specified as vet for
s developed HS 748 as some Ireporis
have indicated,

MNoke must be low [or Stol aircraft
and i3 a  function of propeller tip
speed. But to peduce tip speed and main-
tain thrust the chord mst be incrensed.
Twisting moment ai the hub increases ns
the fourth power of the chord so the
blade muist be light strong and stiff—
hence carbon fibre.

Westlumil  tilt-wing projects  Probably
powered by four HRolls-Royce RBALO
fotherwise known s M455) wrboshafis
the WG.22 project might carry 100
passengers some 430 miles at 450 m.p.h

Also shown as an aritBUs mmpression s
a Fi-passenger V)Siol feederliner project
able to carry its full passenper load over
150 ., 280km at 3453 mop.h,, 555 kph,
de Haovilland Canada DHC-7  Latest
estimated performance fgures for  this
aireraft, powered by geared UIAC Plos—
Boloneed field lemgth, 200041, 610m (our-
fent transpost-category | certification, 7.5°
ghide-slope, 351t referencel;  Take-ofl dis-
tance, 122001 (32°C, 360000k, 1630060
Distmmee to. 3850, 16700, 208m; Landing
over 35fe Lidoft, 344m. Gromsd rm,
TI0M.

Hawker Siddeléy HS141 Mo changes
to the configuration of this important
Viol  teandpart  aircraft, powered
RB.20Z lift faps and two REII0 pro-
pulsion turbofans, have taken place smce
the Hanover ghaw (see Fligkt for May 71
A model of this elegant project appears
on the Hawker Siddeley stund.

Potentially Europe’s largest aviation pro-
gramme, <ivil or milltary, MRCA is
now in evidence throughout the exhibi-
tion in one form or another. A large
model on the BAC stand reveals the
putline of this British/German/Ttalian
multi-rode fighter, thoogh not so acour-
ately as some of the r:prﬁl:nmt.iuns
seen 4 few months apo 0t Hanover,

Projects of this political and technical
magnitude are not ecasy Lo launch, and
now that the first major hurdle (the
ngreement Lo procesd 1o prolotype stage,
signed on July 22) has bean passed, there
is 5 very noticeable surge of confidence.
Becunse of Italy's chronic political prob-
lemg, an extension to August 3] had
been granted, but there 5 still no sign
of a decision. But pressure from her piri-
ners to get on with custing metal is ox-
tremely heavy, and it s possible that an
ultimatum will be forced if the delay is
likkely to exceed a fow wesks.

It is. noleworthy that the German
operationz! Tole has undergone a changs
of cmiphasis, [rom close @ir Suppont 1o
hattlefield interdiction. The significance
of this & the blas away from certain
types of tarpets and opecations, leaving
room for the development of another
asoroplane, the Alpha-Jet strike/trainer.
The naval role i now becoming more
prominent, and the acroplane will be
fitted, for this and other purposes, with
the HSD/Matra Marel TV /mdar mis-
sile,

BACSs other front-line colleborative
asroplane 8 Jaguar, and no fower than
three of the proiotypes sre to be found
at Farnborough, A-03, M-05 and 506,
All are single-seaiers; the loss of the
firss prototype Jaguar in France has now
left only ons twe-sentor which, at the
present time, is heavily engaged on 8
engine development programme. A-03 is
a tactical-support acroplane for the
French  Air Force. Close  inspection
shows that the engine wr intake has
been considerably modified, from wedge-
type to pitol type, The former was ori-
ginally specified becausc it pave heiter
performance above abaut Mach 1.3, But
tests at RAE, confirrned by BAC, have
shown thet the perfformance of the pitot
intake in a Japuar installabicn would be

First quasi-realigtic model of MRCA [z oo be
seen on the BAC stand. Note the cut-baock
intakes, in lne with F-14, F=15 and Foxbot
proctice

substantinlly berter than ot first thought
A-03 was modified, and the results ob-
tained in France appear very encour-
aging, Whether the intakes will be
changed on production afreraft will de-
pend on further flight data and cost
estimationes.

M-05 i3 the French naval Jaguar,
which recently completed initial trinls on
the wircraft carrier Clemencearn,  The
give-uway feature, on the ground, i the
extendable nose olen to give & preater
angle of attack for shipborne operation.
It is fitted with an under-nose camer
mounting. 5-06, the first British proto-
type, is also modified. In this case an
extenision has been made to the fin, in-
creasing its: belght, This adreraft i en-
gnped on weapon trinls, and the fin
extension {8 a precaution sgainst the de:
stabilising effect of the wing and fuse-
lage rtores. With o possible 10,0001k war-
I, all external, the effect on directional
stahility can obviously be gquite |arge.
A further prototype, a British two-seat
trainar; B-OF, will fy next year, bring:
ing the number of developmen! aero-
Manes butlt 1o eight, )

A veteran of many Farnborough dis-
plays, the Huwker Siddeley Harrier is
jeen, for the Arst time in Britain, as an
operationnl squadron agroplane. The two
exsmples on display in the static park
are & two-sent Harrler T2 and &
ginplegeit GR.1. The T2 has u dis
tinctively shaped funclage in which, to
dutizfy the RAF requirement for good
visibility for the occupant of the rear
s=af, the forward section has been re-
profiled. To compensate for inertiz the
puffer jets on the rear fusclige ire now
mouttbed on & long beam, where they
give increased control effectivensis, The
pirticular afrera{l om view is the second
production T.2, two prototype two-
s2aters having beem lost dus, It 08
unglamtood, to now eorrected problems
associited with the powerplants,

HSA is building & two-seat Harrier




for demonstration purposes. Secing may
be believing, but the ability to give cus-
lomers 8 ride in this unigue seroplane
is in fact the best sales ploy. The single-
seal example sports the American “itar
and bar" insignin on its engine intakes,
a reminder that the Harrier s the sub-
jeet of the maost significant military air-
craft sole in recent years. The delivery
af the first of 12 aeroplanes fo the
United States- Marine Corps is  shortly
forthecoming, and nagatintions are under
way between HSA and McDonnell
Douglas for the lcence-production  of
over 1) Harriers.

All Harriers now  being delivered 1o
the RAF sport blue and red roundels
with the white omitted following cymou-
Bape tests at dispersed sites. Armament
trinls have now been completed with the
sinpe-seal Harriers with combinations of
uttder-wing slores commonly wsed by the
RAF. It now remains to demonstrate
the compatibility of the vardows Ameri-
can Stores (Snakeye mnd Sidewinder. for
examiple) with the seroplune,

Unigue in snother way is HSA's Nim-
rod, the western world's fimt pure-jel
sub-filler, making its Famborough débul
The Nimrod' belriys i Comet sncesiry
more in the air than on the ground.
where the enpacious weapon-bay and
sombre grey finish =ttest to its effective-
nesy, The Mimrod has recently pone into
service with the RAF, where its comfort.
spect and aomomated detection  sysiems
pravide u iremendous sdvinke on its
piston-engined predecessor, the Shackle-
ton. The Nimrod may have an opera-
tional life of as much as 30 years and
it i designed fo take advantage of new
equipment — particulsrly  new  power
plants—as they appear. Thirty-eight of
thete: polent seroplanes are being buill

under & £90 million Axed-price contriet,
undd South Afriea is one of many coun-
tries. showing great inferest in it
Cost-eflectivencss  again, this  lime
from BAC, with the longest-serving aero-
plane in the fAying di=play—the Canberrs,
now o its twenty-finit yeur, In BAC'S
waords, mo other aireraft carrics g0 much
fo far st 30 little cost, septiments which
appeal to hard-hended air forces. The
beautilully re-mamufactured Canberra n
the static park (aod & matching model on
BAC"s stand) for the Argentime Air
Force is a tribute to the conlinuing
effectivenéss of this splendid neroplane.
The Acrmacchi MB.326K is a single-
sent strike version of the well known
Halian  tramer family. The exsmple on
ghow in the static park, I-FAMEKEK, i=
fitted with a Viper 540 of 3,360lb static
thrust; the definitive powerplant will be
an derivative of the newly developed
Yiper 600, the 633 of 4000lb thrusi.
This acroplane has iwo 30mm cannon
built in, while the impressive array of
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Left, the first British joguar, 506, shows off
ity axtended fin, Below, the two-seat Marrier
T.2, with prominant tall boem. Beneath, a
ﬂi‘l‘!bﬂﬂt Harrier in LSMC markings, with
twa ventral I0mm ogun pocks well disployed

under-aing stores neludes an  SUTI-1]
Todmm General Electric minigun pack,
with the six Tevolving barrels  clearly
visihle, Another pack cootafns two ston-
dard 7.62Zmm guns.

The Soko Jastreb and Galeh, for light-
nttack and training, srve reminders both
of the influence of Britiin's engine indus-
iry abroad and of the extreme difficulty
in setting op natisnal propulsion pro-
grammes, The British formula in this
clags is the Fet Provost Mk 5 and itz
more powerful export version, the BAC
167 Strikemaster., The first = represented
statically wiih prominent strikes under
the nose, making for 8 more prediciable
spin, and outer leading-edges covered
with =n extremely rough-texiure finish
for the same purposs. The adjacent BAC
167, bearing the temporary markings
G-AHYT, ® one of a batch for Singa-
pore, The frst of 100-plus Viper I1-
powered Mk 33, with their pressorised
cockpits and air-conditioming, hiave pow
joinegd the RAF, while the higher-
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powergd 1675 have heen “sold (o seven
atr forces abropd, emphasising the con-
timued popularity of this formuta.

One of a batch of 26 new-production
Buccameer S.2s for the RAF marks the
entry of this still advanced aircraft ns 2
“longshoreman,” Together with wome 70
oild murine Buccaneers, they will provide
a-striking force with better payload-range
than that of their maore glemorous comn-
temporaries, the Phantoms, and a beter
ride “on the deck.”

American participation . comes by
vourtesy. of two  Ling-Temoo-Vough
Corsair s, an A-TD from the USAF
and sn A-TE from the USN, both
powered by Rolls-Royee/Allison - TF.41
Speys of some 1500000 thrust each.

Hawker Siddeley is responsible for one
of the very few completely new shapes—
the HS1182, & single¢ngined (or, If re-
giired, fwin-engined) slfike trainer, seen
in model form, The firm has been work-
ing for some time on advanced: training
aiteralt. with bufli-in combat capability.
The HS.1182 iz designed to fiy two-one-
howur training missions without refoelling.
If adopted by the RAF, it would come
in pt post-Jet Provest level, and would
lead wp to Jaguar. Al work at the
présent thme i company-financed. bul
Hawker Siddelcy fecls that there 5 &
large market for u " 1930 fightér/trainer.
Mo specific powerplant has been selected,
but the Rolls-Royce/Turbomeca Adour
and the R-R malitary version of the
Viper 500 are obvious candidates. Of
¢ourde, for some applcations. &n
American engine might be morne accept-
abde.

The single British aero engine company
Rolls-Rovee, which is now responsible
for supplying the industry. has many
powerplams on display which repay ciose
study. The most important engine i the
Turbo-Union:. RB.199  {hree-shalt aug-
mented torbofan for the MRCA, the
multi-role combat aircraft Tarbo-LUnion
is 8 consortivm of three Grms: Raolls-
Royce, MAMN Turbo {(Germuany) and
Fiat (Italy), The work split is as. follows:
fan. combustion chamber, h.p. turbine,
vombustion  chumber, turbine * casing,
rehent jetpipe and bypass duct to be
built by Rolls-Royce; intermediate com-

pressor. intermediate caging, pearbox,
high-pressire  compressor, intermediate
turbine and thrust reverscr w0 be

mansged by MTL; low-pressure turbine,
cxhaust diffuser and variable nozzle to
be manapsd by Fial

A feature of the powerplant is its
maodular consiruction, not only necessiry
for a product which needs to be desipned
and fested under dispersed conditions.
but operationally desirable becauze it is
cheaper &nd easier to assemble and main-
tnin in service. The first engineq are due
1o, begin bench-running early néxi year,
Al the present Hme [talvs position viea-
vis MRCA 15 equivocal, if Ttaly pulls out
ol the projact. then the design affort will
huve to be redistributed in dccordznce
with the work-sharing principle.

The Small Engine Division at Leaves-
den is placing considerable emphasis on
the Grome sefies, The latest of these is
the ML1400 of 1,500 s.hup, which finds a
haome in the Westland Sea King Con-

Top, on LTY A-FE in Britein for the first time.
This exomple comes fram the USS “Kitry
Howk." Abave, the mew singie-seat Asrmacchi
MB. 228K will use o milltary version of the
Viper 500

fight. close-up of the instollation-trials Buc-
caneer 5.2 with three dummy Martels ond
reverse-sircamiing tracking and gulddnce pod.
Below, two BAC |67 Strikemosters for the
Singapore Alr Force
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Right. first pubfic appearance of the privore
wentore M50 82 strike/troiner. Al‘unup h no
nmIm:J‘M j;:mmﬂtnf‘;‘ axisi, ihe i
clasaly 5 wnovwn RAF preference, not

in respect of visibility for the rear nmm;:'ﬁ
Below, an acivol BS 350 free-turbine shafi

anging for the WG I3 helicopier

slni'mwuh made! u{’ m-swﬂi w}fr.h :rrnmc
re missiles. Swin t a  Royal
Armoured Corps missile, but is being &
for afr-graund wse, A Westland Scout helicopter
fn the BAC misile pork hor four outrigper-
mounted Swingfires. Right, the Meoviest
British helicopter v the Westland Seca King,
which  hos  power-operated,  outomatically
folding Blodes

siderable interese attaches to: the uprating
of this engine, orgimally sponsored by
Australia, and a new version (designaied
M. 1400-2) will shortly be mnning. This
will hsve & maximum croise rating of
1700 sh.p., improved sfc. and basttar
performance meinteniance “hot and high,”
As applied o the Sea King, the -2
engines wolld enable the aircrafi o be
flown ofl water (after un  emerpency
landing) single-engined st high weights,

Another modular-construction  engine
i5 the BS.360, tnder development For Lhe
Westland/Snlas WG, 13 Lynx helicopter,
An gotunl engine, a8 opposed to chio-
mium models, appears on the Ralls-
Royoe stand,

The non-rehested Rolls-Royes/Allison
TF.41 (Spey development) has undergone
steady development and & now rated at
15000Ib  thrust, It powems the Ling
Temeo Vought A-TD and A-TE Corsair
s flown from America to tike part

the display.
Collaboration  with  Klockner-Hum-
boldl 'Deutz has  produced the litte

T.112 sir-portible combined shaft-power|
air-supply gas turbine, Iis cpplication is
the VEW VAK 1918 VIStol experimentil
aeroplanc

Brilain's stake in the helicopter field is
moving mapidly towands 100 per cent
intermationilism,  with lcence  building
and collaborative desipn/development/
production as the two themes. The
langest helicopter built in Britaip iz the
Westland Sea King {represented at Fam-
borough by two examples XVES6 and
XV6T1), a product of the licoasing
formuia.  Sixty of these fwin<Gnome
H.14M-engined  ASW  (ant-submarine
warfare] moroplanes are being built for
the Royal MNovy, and hive besn in
scrvice for some months, The Weathand
production line will alse build 22 Sea

7
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Kings: for West Germany, where they
will be used for SAR (search ond rescue),
and 3ix for India for ASW,

Two of the ihres helicopters which
form the Anpio-French package desl are
to be seen in the stitic park. The Aero-
spatiate Wedtland SA330 assault helicop-
ter, 40 of which are shortly to join RAF
Air Support Command, §s represented by
XW24l. The SA ML light observation
machine is also o be found in the static
park. The first oversens order [or this
helicopter “wus  roosived  recently by
Yought Helicopters Inc, the Snias agent
m America. It is-expected that the pro-
duction arder for the 34341 will amount
to about 400 wircraft for Britsin and
Frunce, and it appesrs that some of the
ill-feeling  engendered by the French
cancellation of the 150 WiG.13 gunships
{which not-so long ago imperilled the
entire deal) has now been smoothed owver,

The third ingredient of the packege is
the WG Lyne The mock-up of this
Brifish-led helicopter is mot on  view.
uithough it was shown al the Pirs Air
Show st year. Bul a considerable purt
of the Westland indoor exhibition iy
devoled lo thiz 50000k otility helicopler
which i% destined for the RAF. Royal
Mavy, Army and Roval Marines, Besides
the French armed Torces. Considerable
areas, whers nom-stroctural loads are
present, will be made of plagtic, and the
company is octively puarsuing  the
development of cerbon-fibre  Taminates
nnd their -application o helicopters.
Printedd circuitry  applied to  comtrol

panels is another innovation.

The simplicity of the rigid and semi-
rigid rotor layouts m apparent in ihe
full-scale rotor head al the compeiny’s
stand, This rotor has pow begun fight-
lesting on o specinlly modifisd Scout (not
i Farnborough), Meanwhile an alrframe
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From take-off to touchdown...Jaguar trusts in Dowty

For boost power we supply the engine reheat equipment.
At take-off and touchdown Messier Dowty landing gear
gives Jaguar the support it needs. Just one of over 200
aircraft types we support with a 24-hour service.
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Laft: A Plegsey angineer assists BEA
during routine mamtenance of
sguipment ftted to the "Trident Twao'
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our business
iIs minding other

people’s...

Minding your business means more to Plessey than
just selling you products. It means using our know-how at
all stages to maximise reliability of your equipment.

We call it product support.

Prevention and cure:

Plessey prevention starts almost before the product 1s born.
When it's on the drawing board ; when you're making the

purchasingdecision...thisiswhenourproductsupportstarts.

We advise you on the initial provisioning requirements
and train your operators and engineers. We make you
au-fait with any special tools needed. We give yvou manuals
telling you the how, why and where of the equipment and
systems chosen.

And should a cure be needed, vou'll find we've been
keeping track of your equipment’s progress. Whether the
aircraft isin Fiji or Finland we'll be there. We operate a
round-the-clock, round-the-world service, supplying spares
and, if necessary engineers, in the minimum of time.

It’s all part of our highly developed product support
network. All part of a very advanced organisation.

One way and another we're highly developed and
thoughtful people at Plessey. And the word has got around.
Over seventy different types of aireraft fiying with
airforces and airlines over the world depend on our

systems or components.

Plessey Dynamics make much of
the major electrical and mechanical
equipment any aircraft needs.

It could be eleciric actuators; pumps;
engine starting systems; aircraft
lamps; generation systems, or
metallic flexible hose and ducting; . .
but if you don't know exactly what
we do make, please ask us.

Plessey is a world leader in
the aerospace systems industry, Our
production, development, research
and product support programmes

are geared to meet all present
and future demands.

For further information please
contact, Plessey Dynamics Group,
Product Support Division.

Eastern Avenue West, Romford,
Essex, RM7 7NL, England.

Tel: 01-478 3040 Telex: 262454,

Or in the USA—

Plessey Airborne Corporation,

1414 Chesinut Avenue, Hillside, New
Jersey, USA. Tel: (201) 688-0250
Telex: T10-955-4667. Representation
throughout the world.

Dynamics

Product Support
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now on the
British register
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testerig contmning two BS.360 free-tur-
bine engines of 500 s.h.p. each, rotors
and i{rapsmissions has been moved o the
Koyal Mavel Air Station at Yeoviltom,
i few mileg from the Westland plant, far
feating, The first WiGE.13 is expecicd to
fiv before Christmas,

As. predicted recestly in Flight,
Sikorsky & megotabting with, Westland
with a wiew to licence-production of the
Lynx i the event of its being selected
for the US Mavy's Lamps (light airborfie
mulii-porpose  system) reguirement  for
which an oif-the-shelf purchase i fore-
2T,

Evidence of basic research in heli-
copter scrodynamics comes in the form
of a model on the company's stand,
which (llusirates the wvortex paitern
formed by the circulntion of air through
i rtotor system, as predicted by com-
puter. This technigoe allows an analysis
10 bhe made of the complicated way n
which Right loads interact with the air
crafl and its systems. Spectically, it will
enahle data on aerodynamic perform-
ance, structoral loads and the exchange
of lpady between rotor and fuselnge, fnd
rolor . and fight-contro!  system, o bo
ohtained.

An iniriguing notive gives detidls of a
new Westland project, the WiG.21, This
appears 1o be o ground-pusck comverti-
plang femming from the WED] {now
dropped) und WG.22 projects: There may
be those who might not see the epplica-
bility of such an aircrafl in mich o réle,
but Westland pevertheless claims that =
22,0000b-26 0000b. two-crew, 530kt rotor-
ctaff s highly mancuvrable ap all
speeds, has good enpine-out safery and
low vulnersbility 1o ground fire

GENERAL AVIATION

Shown for the first time is o modal
of the BH-600 on the Hawker Siddeley
stand. It has minor external differences
from the well established BH-128, such
o5 @ veniral n and slightly longer nose.
Devalopment work iz procesding on the
BH-200 but the final design of the air-
erafl has not vel besn decided. Designers
und engincers from Beech and Hawker
Siddeley are working on various possible
forms, based on the criterin of short-
field performance and low price. The
aim is nol to come face to face with
the Citatiom, Mini-Felcon, Corvette and
Lear jet, but to fill o alot in the market
not already oecupied. With the market
in its presant rather depressad state, it
may be o littke while yet before the
fing] BH-200 design emerges.

This low ebb in the general-aviation
market seems (o be reflected in the
exhibits—or lack of them—in this area
aof the indastry. The brightest light stll
seems 10 be the Elander, which continues
o occupy @ umgue slot in the market
A new strelched version with & thied
engine is about (o fly (see Sensor), With
increqssing emphasia on military  geles,
seversl am forces have shown inierest in
the ides of a coastal patrol tole for the

Above, Scattish Aviction's Eul'fdnf protonype
complete with Scertish llen and  repaointed
sinceé its Beople days. Below, the Beech-
Howker BH-600 modé! on the Howker Siddaley
stond. Longer nofelles give roam  for the
Viper 600 engines

Islander for which a lightwelght mdar
would be specified. The company clzims
that with tip tanks o maximum endur-
ance of eight hours could be offersd.
Britten-Morman can alse offer lift-down
windows and-an internal layvout including

fest bonks and cooking  facilibes
Countries with sensitive fromtiers might
weleome such an aircraft

The  Swedigh Government ® looking
at the lzslander for three possible rdles:
parnchute training, artllery spotting and
search. In the last role, [Slanders would
be vied for an initial search, cplling in
hehcopters only when a sighting had
been made; this is claimed to be more
economical than the use of helicopters
alone,  Britten-Morman - has  benefited
from ibe recession in sales in the USA
and has found iself selling in areas
normally dominated by US manufac-
turers.. In the static: park and fiving
display the Islander is shown with power
uprated io 300 hp. and furnished as
a six-sent emecutive aircpafts  another
Islander displays an interior by Alar of
Lisbon, while a third is shown v the
flying displey in the para-dropping réle.
The Mymph now has 1600 hp. but this
project i waitmg for the market do

regain some of js former “buovancy
befors' plan: for kit prodiuction can
advance.

Cilos-Adr shows the Airtoorer with the
O-240 enging but the airciaft has been
withdrawn from the flying dieplay pend-
ing amerobatic trials  which are still
required by the ARB.

The Camphell Crickel cliimed the
distimction of being flown info Farn-
borotigh, fnstead of arriving on & tradler.
This tiny eircraft must be one of the
smailest types (o feature in an SBAC

display but it i5 selling in export mar-
kets. Egqually small, the Wallis WA.H7
is = potential rival in the fGeld now
that Airmark is to pot the type into
production.

Uinder its new ownership, the Bulldog
prototype fo longer catried ils Swedish
Air Force coloors; however, -deliverics
1 Sweden are the priority task of
Scottish Asiation who do not intend to
offer the type in the civil market until
production is further advanced, Develop-
ment - work includes double-slotted - flaps
tp meet o Swedish army-co-operation
requirement.

Short's Skyvan is sel for a paw lehise
of life following certification at 13,5000
all up weight. The decision to mike the
jump over the 12,500l weight barrier
wis faken in the interest of offcring
batter payloadfrange caopabibiv and the
company  is showing 8 demonstration
nircraft ol the new weighl and ftted
with 22 passenger seats. After dhe SBAC
display this aireraft is to underiske a
programme  of evaluation flying with
British Air Services which will involve
23 cities in the United Kingdom, A new
militery order 13 mminent,

The one wholly new aircraft to be
seen at the show marks the returmn of
the mame of Clerva, The CRLTH-1
helicopter has two counter-rotating rotors
mounted co-axially and powered by two
205 hp. Contingntal 10-360 engines.
Major companents for the pircraft come
from CIBA (ARL) Lid who are ex-
hibiting & complete  forward  fuselags
structure and from C. F. Tavlor (Meétal
Workers) Lid, The prototype taking part
in the fiying display first flew in Augnst
1969, and it is intended to market this
attractive five-sester in 1971,
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STATIG HIGHLIGHTS

Missiles

The missile industry wdds a  healthy
contribution 1o the British aviation scene,
and just es importantly makes itself in-
erenaingly felt abroad. The three com-
panios mamly concerned with missiles all
have something new 1o show.

Hawker Siddeley Dynamics has two
migsiles, Talldog nnd Ship-mariel. 'Tail-
dog & iccn for the fint time at Fam-
boroupgh, although its public debut fook
place at Hanover eather this year, This
extremely . imponant missile & financed
partly by the Brtish Government and
puartly by HSD. Il @ a shor-block

meditm-mange dir misile sbout 106t long.

and fin dinmeter with six small fins. Ir
18 designed for close-in nir combal, where
conventional  mir-to-air  missiles  hove
neither the maneyviehility nor the abiliny
to be wied at short ranges neccssary in
this type of warfore, HSD describes il
as midway between a bullet and a mis-
sile. There i3 a possibility. that Taildog
will satisfy an American requircment,
and HSD and TEW have formed 2
partnership to develop it

The shme company is aldo showing a
[all mock-up of Ship-martel, & develop-
ment of the Anglo-French misstle. Ship-
mariel & characterised by the presence
af the booster strétch which is essential
o get the missile up to speed before i
own = motor takes over—a  Standird
Martel, of oourse, has the benefit of
being mir-lienched wf probably 500k,
whereas Ship-mariel s launched from a
sanding  starf, a8 ils name impliss,
Thére & now lo be o Hoyal Novy
requirement for a surface-to-surface mis-
#ile of this' type, for which the French
Exocet 5 the preseni obvious candidate.

The Noura, designed for Austrulia, wiil
now be fitted alio to Leander-clasy ships
of the Royal Mavy, and HSD is showing
a fullsize trinl round of this torpedo-
carrying missile.

The Blowplpe missile, presently shown
at Fammborough only is pont of the
canister, 18 now seen on the Shorts stand
in its actual form. The shoulder-mounted
Blowpipe system weighs about 4006 nnd
i= about the same size @5 B Butcmmatic
rifie. The mdic-controlied Semcat and its
iwin brother Tigeread are oh view: the
formmer is & completely ship-bome instal-
luation with & launcher knd tracking sys-
tom Seacat is olso shown in section Form
o display ite simple puidance system &nd
massive w

Cestainly one of the most umpressive
af all the ground displays s BACS
guided - weapon-park  with ecxamples of
Bloodbound, Thanderbird, Rapler, Vigi-
lunt and Swingfice on display, together
with their associzted Inunching  and
tracking ecquipment. Great emphasis i

placed on Rapicr, which is due to enter
service with the RAF and the Ammy this
year., Earlier this year Iran placed a £47
million order for Kapier systems. for mir-
figld defence. A particularly new picce of
equipment s being  offered for wo
Rapeor daers. Tt iz an- all-weather dual
tracking radar system which will allow
the missile 10 be pSed under non-vesuil

A new missile makes 118 firs appear-
ance—Ailes (anti-tank laser-assisted sys-
ten), & joint project of BAC and the
Belginn firm Fabrigue Mationnle d"Armes
de Guernte. This is designed for mfantry
use agminst tanks and such-like mrgeds.
The wiget fs illuminated by laser beam
and the missile fired in the approximate
dirgction of the targel. At s certain
stage in its flight the missile picks up
réflectiond [rom the target and thess are
camsed to actiyate m' bonker {explosive
chirpe) on the missile, which re-aligns
the flight path to the targel. A lascr ig
used becnuse if % exsisr o maintain
speurity Tor the misile operator,

Space

Mumericilly the strongest exhibitor is
BAC, which haz models of n new sefen-
tific salellite, Cos-B, and the commumni-
cation satellite Intelssd 4. BAC i3 the
main  oversess contmetor o Hughes on
the latter and will assemble, intograte
ad test two of the four spacecralt which
have been ordered under a 5§74 million
contract.  Intelsit 4 will relay. 6,000
simultaneons wo-way telephone  chan-
nels, or 12 colour TV channels. As n
member of the Cesar comsortium (BAC,
MEB, ETCA, Seloni, and- Sninsi BAC
will investipnts this cosmic-ray satellite
under a stidy comtract from Esro, A
successor to Ariel 3, UK & the wecond
British satellite and follows closely the
desirn of il predecessor, winich was
designed 1o carry sclentific experimenis.

The same company is also building the
fimt “iechnology safellite.” X-3, for
Biack Arrow, which will be lsunched
nexl year. Al the time of writing ho
details have yet beem given sbout the
fuilure of the third Black Arrow nboul
a fortnight apo, but it is thought ws-
Likely that this will have any long-term
effects on  Brituin’s nationml research
PIOTEMITE,

Hawker Siddeley Dynamics is showing
& model of the Edinburgh University-
Ligpe experiment which will be fiving
aboard Eswo TDAA epcly in 1972, The
T A satellite will be built by the Mesh
consortium, which numbers HSD among
its members. Tt will be Europe™s first
nittituce stobiliser satellite. HSIDY iz also
the prame conteector for the Esrp [V

FLITHT i ol 1O Smpewrdsr POHD

satellite, which will be placed in & 300km
by 1,000km elliptical palir orbit Ao on
show on the H3SD stand is 2 model of
Esro II which, designed for six -months’
life and lsunched on May [7, 1968, is
till operational.

Systems

The Board of Trade stand is devoied
io air tmffic contrn] but the scoent is
not a5 might have been expectéd on
Medintor, Instend, the history of epproach
control & shown, manging from a daily
log from Croviom to the latest pians
for computer-ndsisted spproach sequen-
cing. A working display, driven {rom a
Marconi simulator, shows how gix widely
yurying types of afrcrafi can be picked
off the Epmom and Garston Sticks and
controlled so0 as o arrive on  final
spproach At Heathrow ot three-mile
spacing. Touchwire inpuls wre shown for
adjusting speed  and descent  dota  for
the computer. An adjaceni display shows
the live situation at Heathrow on @
75-mile range prefentstion, with video
overlay (o indicate reporting points and
minfar ground features.

Among the new equipment 1o be seen
on the Plessey stand 15 the mirborme
wenpon control system which, following
development in the Harrer, s now Lo
become  standard in  the Jagonr. A
working display shows how sclection is
made of & pafticolar store of welpan
o be dropped, showing that the pilot's
acton s monitored by the compuler
which rejects an unworknbie selecion—
for instance an unfused store. Wieapon
release can be cither manual or Roto-
matically controlled by the pttack system
Alto on ghow iz the Type ITT combined
UHF! VHF which b intended 1o become
the #tandard communication eguipment
for the RAF,

Sperry has on show the Sturs fight
svatem which s now likely to be pot
into production by the: UK end- of ‘the
company [for sale in Eorope However,
greater inderest surrounds the twin gyvro
pluiforms; the SGP 800 is shown as
a possible standby unic 1o back up the
inertinl platform of the Panuvin MRC.-?.:
the company’s latest cevelopment in
VG DG platforms kalves both the [=ngth
and the weight by comparison with s
predecessor,

The Vickers Hydmulics division of
Sperry cis showing for the first time a
vane-type fuel pomp with emphesis on
its iolerance [0 conmaminants, examples
of which are shown beside he pump.

Three items from Normalair Garrett
have not been hown previously: cabin
pressure control for the YFW 6i4 is

Caontinund an page 4/4
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Operating
anaitline is
your business

keeping your aircrafi flying is ours!

@® Aircraft maintenance @® Ground support equipment

and overhaul manufacture

@ Full design and @ Non-destructive
conversion services Testing
Component overhaul @® Systems engineering

AVIATION TRADERS (ENGINEERING) LTD.
MUNICIPAL AIRPORT - SOUTHEND-ON-SEA - ESSEX - 552 BXZ
Telephone: Soulhend-on-Sea 4847 “" A MEMEBER OF THE AIR HOLDIMNGS GROUP "

SEE YOU AT FARNBOROUGH 1970 | STAND 62 INSIDE ,
STAND K1 OUTSIDE
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First issue of the “Flight Farnborough Show Daily
appeared on the opening day and fs due out cach morn-
fng with the exception of rthe final Sarurday and Sunday.
The Duaily contding up-to-the-minute defaily of new
products ard sales amnounced af the show, reporis of
press canferences, and news of other husiness rransacied
during. the exhibition. Daily print order iz 6,000; each
ixsue has, on average, [2 pages—a total production of
60000 pages during the week. Copies are being air-
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mailed each day to the British aircraft industry’s
customers, tncluding the technical heads of the world's
airiimes andd air forces, civil aviation aurhorities abroad,
foreipn air attachés in Londown, and British air attachés
oversear. “Flipht” pratefully acknowledpes the assis-
tance in rhe Daily's production and diztribution af the
shaw of Raotaprint Lid: Thomay Collaters Lid: Ministry
of Defence and Air Training Corps: and the Roval
Afreraft Extablishnient.

[FILISHT

INTERMNATIOMNAL

Farnborough Show Daily

Printed by Rotaprint and publishad by IPC Transport Press, Dorsel House, Stamford Strest,
London 5.E1 Copyright IPC Transport Press 1970, All rights reserved,

Meowes Editor: John Bentley. Editorial office in the Press car park. Copy deadling 1300 oally,
Diatributed to every axhibitar, and by air mail 1o the world's alreratt purchasers,

Published Monday to Friday incluslve, Seplember 7-10,1870

Farnhoreugh Monday, September 7, FOT0
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A stretched version of the A-3F00B was annomnced by Hnwker Siddeley

Avintion {Stands J and L) on the sve of the show,

Tdentd fied ag the B-7,

thi= wariant s ‘anglicized’! primsciily to seed the needs of the Oritish Faropesm
Alrvaya, which vas given full details of the proposal two weeks Bgo.

The B-7 lns o longtheépned fuselage to corry 008 passengers, compared with

201 in the basic B=] variant of the A-%00B.

Engines would be two Rolls-Royce

BR.211-fle of 30,0001k stetic thrust, the same pover plant us proposed for the

HAC Three-Hlevet.,

HEA alms menktion the 58; 50016 statde thruat BR:211=b62 &

being svailabls fer the B=7 eventually,

Brlvish sgulpment, soch as svionics aod cablin fittingn, eonld alas ba
paed to brimg the totsl British comtenmt of the £5 milliom aircreft to over 50%.
The propesal bng full Airbns Industrie hookimg bet has been originated by Hawker

Ziddeley,

which the British govermmont is being asked to provide.
havi design linidon leaderchip onm this varianmt.

Lannching costs of the alrframe alops are estimnted to bhe E18 million,

In return, HSA woiwld
Lapnching cost' of the

BB, 2 1-6] series of sngine 16 pot oz €60 million.

BiS to evaluato EIgc-Lru.n

A new development of Shoris! Skiyven makes its debot at Farnborough today
and brings cne step wearer the establisbmint of nltva-short-haal MY servicss

in Britaio,

The new adrceaft, scating up to 22 paspengeérs,

emerEes as the resalt

of ARE certification of Skyvan at the new maxiwum take-off weight of 15, 50010

(6, 125k .

This 1,0001h (&50kg) boost over Skyvan's previous: meximum permitted weight
in pammereinl eperaticons means more versatility and profitability for Shorts!

STOL trenaport, oew widely used throaghout the world,

In ite new de luxe passenger

farm, Sleywvan ta the largest STOL commter airliner ayvalisble in the world today.

Bentimoed over i iaiasssmssnna
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by an electro-pneumatic controller incor-
parating » manual override, but the
smaller components on  the stand mre
domifited by the Garreit-desipoed cold-
alr unit for the DC-10. This has been
designed to handle |40ib/min but capo-
bility for development up to 2 10ib! min
has been allowed and in this form the
unit is intended to be supplied for the
BAC Three-Eleven. Al the higher rating
two units will be required fo cater for
this  installation. Amnother inferesting
exhibit is a 70lb)min capucity eold-air
unit making use of mir bearings. This
unit is the first of i& wpe in Europe
and i flying soccessfully in 2 BAC
One-Eleven,

Sears to be scen on the Martin Baker
stand include those for the Starfighler
Phantom and Jagwir, and @ display
panel records that the company's Siection
sends have now maved 2,780 lives, 14
this year,

Among the undercarriage und hydruulic
nssemblies  displayed by Automotive
Products, o leading pluce on the stand
is tken by examples of the servo units
supplied by the company for the VAK
1M B—complex  anils for 2 complex
project.

S5 Davall, principally known for fig
crash recorders, also displays this year
an ingenions collator for producing air
traffic coatrol flight strips after  flight
plan data has been printed oul on the

IJE'LII'—-—-——"' ': s L o [ | =

strips by computor. The machine pro-
duces the strips cut and mounted, ready
for use. The printed circuit is the core
of much of the slectronic hardware and
Permali shows n tanpe of eépoxy resin
copper-clad laminates for this purposs;
copper f[oil can be bonded o one of
both surfaces of the base. The company
also has on displuy o metal rotor blads
for & Coampbell Cricket. An advance
in persomnl flying eguipment is  the
Dym-a-Mike from Airmed. 3 moving-coll
mictophone  which incorporutes o pre-
amplifier. The unit i interchangsable
with carbon microphones and opernies
aoff supply wvoltiges betwesn 12V and
28V, Other personal equipment s shown
by Airtour Products, one of the few
new exhibitors this yesr,

In the outside equipment exhibition
Alrtech 8 showing its new lghtweight
air-transportable air trafflc control tower,
the Type MICT-100. made of light alloy
insulated with glassfibre und designed (o
nocept equipment for dirvec! ground-to-air
traffic control. Auto Dieseln b displaying
for the first time its STAD AZ60 twin
gas-turbing wir starter, developed to pro-
wide the pneamabic oufput required by
mujor new wircraft (incloding the Tn-
Star, 747 and Concorde) for cngine
starting, sir-conditioning and componeni
checkout. Aviation Traders (Engineering)
Lid & showing s new mobile baggage.
handling comveyor (CKCE00) and «

= 1 '—-—l-n——p“-_-:: 4‘|:|_— - i
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freighl elevator (Hylo Mk V), the former
the latest product in ATEL'S tange of
equipment for wide-bodied jets. Driclad
in showing its frst fully doveloped and
approved helicopter cover, for the Weat-
land Scout The type will in due course
be uveilable for other helidopters.
Martin-Thomas  exhibits  its  Hi-way
hydraolic  servicing - platform, designed
for jumbo jel-sized aircrafl, and
reparis that an overseas  operator of
7475 s showing strong inferest in this
equipment. The Pyrene Co. also catering
for jumbo jet requirements, uses the dis-
play to iptroduce its Pathfinder wirficld
fire-fighting crash  truck, which they
describe as the farpest and most power-
ful wehicls of iis type ever to be built
in the UK. Zwicky is showing a 300gal
drinking water bowser, dosigned to a
BEA specification und moonted on u
Ford Transit chassis.

MONDAY’S FLYING

This year's fiving displuy opsned on the
dot at 1430hr on September 7 with the
LTY A-TD Cowspir, one of the team of
foreign aircraft sponsored by Rolls-
Royee, end nppesring by courtesy of the
Linited States Navi. Also Spey-powered.
the Fokker F.2B Fellowship was air-
borne after a remarcably short ground
run and following a guiet dewn-wind
pass showed I8 outstanding manoeuvra-
bility in sizep turns with its petal adir
brakes put, ending with a wvery shon
Ianding. The Viper-engined Sokn Galeb,
a new version of this truiner, was put
through din immuaculate serobatic display
by Maj |. Strener. Spey power appearod

Eontinusd an pags 414

Three of the overiesd gircroft sponsored by
Rolls=-Ropce,  Vipor-driven are the Mocchi
MB.I26G (l=ft) and the Soko Goleh in the
fore d ‘{be.lnw}. whils  the Grumman
Gulfstream Ul, behind, umas Speys to achicve
peak performance in the execytive jet category
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Right, the ML air transporioble  weapon
hangling crolley and, below, the rigid rotor
head far the WG, |3 helicobter
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again in the 19-sester Gromman Golf-
siremm 2, quielly displayed. in & manner
befitting an excoutive seroplune, by exs
LS MNavy pilot R, K. Smyth, Then
Viper 540 power was exeripliied again
in the Macchi MBIZGGE flown by
Li-Col Franco Bomazzi, whe rolled this
well proven trainer effortlessly  with
1000 of external stores. then did
34 turme of -a epin.

The Bopecat Jaguur aboricd its take-
off, an unlocky Firnborough debug
following 118 vigorpus demonstrabions in
practice sessions; but Anglo-Fremob col-
laboration wasy immediately  reafirmed
by the secomd Britsh public appear-
ance  (the first was 81 the Oueen’s
Birthday fy-post [ast vear) of Compcorde
M2, flown by Hrinn Trubshaw ond John
Cochrune, The Olympus 3935 were
PUtting out & pood deal of smoke but,
&8 has been  nnnounced, combustion.
chamber modifications are in  hand;
during o second, handsome low mum, the
appearance of 002 was described as “one
of the greatest moments of all Fam-
boroughs:™ and third and fourth rome
were miade possible through the Jagonr's
non-performiance,

Basis for o printed circuit. Thess examples af

dauble-gidad copper-bonded laminotes  shown

i: Permall Lidl moke use of an spoxy ghass
e

From the Anglo-French S5T io the
Anglo-French hebicopters; the SA338
Puma and SA 341 Gaielle sppearing in
what i raditiomally known &5 the
Weatland Circun, - led by chiel tes1 pilot
Ron Gellatly in the Wasp: after him
came Beroard Pasquer in the 341, Roy
Moxam in the Puma mnd Mike Gmn
in the Sea King, each tsking hiz sals
tum while his three colleagues hoversd
in the backgroond before urfing o the
right to depart in line astern,

The Almark WA.LLT swilogyro
signalled its recent éntry Inta the com-
mercial field with & demonstration by
"Pee Wee Judge, then the Bulldog.
which he used to Iy with Beagle, having
tken off carfier, entered 1 high level
flown by John RBlair,  Scottish Aviation
showed that this trumer has lost none
of ity sgibity.

Harriers, the T.2 flown by Duoacan
simpson tnd the GR.5] by Sgn Ldr Don
Riches, demonstrated the extreme versa-
tility of this clasiic Hawker military
design—the Hame type Jovering and
fiying just below Mach 1. The GR.5I
simukited re-firming with Speb rockels
while the T2 demonstrated s spced,
both Hurriers. making a concerted final
bow, sitting on thelr laft,

Hawker Siddeley's 748 fown by Stuarl
Girigve showed some of the reafons why
this docile airlimer has been commercially
0 dtocesslol all over the world—a' tight.
smooth demonstration. Its big brother
the Trident 38 (three Speys plus o Rolls-
Royce RB.162 boosier) was  gquietly
demonstrafed  in the de Havilland

matiner by Pat Fillingham, From the
same- Hatfield stable, the BH-128 (221 of

FLIGHT \ I, 18 Sep 17

which have been sold) was flown in its
Intest-——-4008. modsl—form by Mike
Goodfellow,

“That fiylng operations room” fas com-
mentator Charlés Goardner described (1)
the Hawker Siddeley Nimrod opened its
weapons-bay doors fully dufing n very
fight and well-positioned low-lesel
demongtration by Tony  Blickman,

The DHC Twin Otter flown by G. H.
Morthrop  water-bombed & simulated
fire, dropping a total of 5,000gal i two
runs to show {5 Canadinn fire-fighting
capability, then made & nest short land-
ing despite 2 by now 90° cross-wind.

The Campbell Cricket™ debup at
Farmborough—3) hiave now been sold
abroad—was made by 1. P. Metealfe.
Following it {he Britten-Nomuan Islander
und  Nymph—ihe latter another SBAC
Dasplay  newcomer—were  shown| off
respectively’ by Jim  Bernie, whoo dis-
plaved the sireraft’s low-speed hindling,
and H, Kendall

Tim Fergusén of BAC demonstrated
an Argentine Alr Force Canberra with
extermal stores o a welcomse retumn of
the type (which has broughi f(n L85
millicn of sxports) to o Famborough dis-
play, rolimg (o show i docile Eapdiing
chamcteristics over a wide range of
speeds, 1t was [ollowed by the BAC Strike-
master—another expor sucosss—ilown
by David Bsples; who demonsiriied the
mircraft's excelleni sileton control in @
tidy aerobatic sequence. Close afiler it the
BAC Ope-Eleven 475 ipok off and
landed i -3 commendably shon dismnee
ol maximum landing weight, flown by
Roy Radiomd—a “selfcontained agro-
piane for the remoter. poor strips”™ ag
the commentator put it

Shorts showed their military and their
civil Skyvan {the latter flown by T.
Woods, the former by Don Wright);
the military disporged 15 Foops from
Odiham after o very short landing; the
litter 8 poing on n British Air Services
teur following the SBAC Display,

The Ciervam CRLTH.] development
profotype wis flown by K. M. Reed on
its public debul, concluding the manu-
facturers’ pari in the duplay and leaving
the sky clear for the Seryices demonstra-
lion—Air Support Command FPhantoms,
Helfast, VOID, Hercules, Andover, Mo |
Sqn Harriers, Wessex in & tactical atfack
and - support demonsiration, fnlshing
with a manifestation of four Homers
(fom behind the cover of trées,

Strike Command’s contribution was
openad by & Lightning F.3 floan by
Fit Lt “Oscar Wild—a superb solo pero-
batic display: this was followed by n
Victor tanker with Boccaneer, Phantom
and Mimrod—a beawtiful piece of close
formation fiving,

The Army came next, with Tive Sioux
of the Blue Eagles helicopler display
feam. led by Capt Roa Mallock; then
tha Serviees' display was  Impeceshly
concluded by the Red Arrows RAF Gnat
team under the leaderdhip of Sgn Ldr
B. Hizell.

Last but by no means jeast in the 1970
display, the VOI0 RB211 flying tesi-bed
mide i oppeprence—an algury of
powerful things fo cone in Britfish sers
COEines.
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INTERNATIONAL EXPERIMENTAL AIRCRAFT ASSOCIATION ANNUAL FLY-IN 1970

OSHKOSH

{[Til %

Gote iop Mecco

N ATRFIELD MANAGEMENT pble to spccessfully undertnke the
An:mmrnl of its FAA-stze, five-slorey contral tower in one

picee, ftom one spot on the ficld to another over & mile
away, obvionsly thinks big and acts big. Hence i1 i appro-
printe that when the Intemational Experimental Adreraft
Associntion decided 1o remove itx annual Indernational Sport
Avintion Convention from Rockford there should have boeen
an affinity m thooght with the alert citizenry of Oshkosh,
Wisconsin, at whose Wittman Field, from August | to August 7,
n new meining for the local saying of “Oshkosh B'Gosh”
with found. B'Gosh it was big snd B'Gosh theére were G0
amatenr-builts, restorations, and werbirds present apart {fom
the countless hundreds of factory built cooking types parked
in ling affer line, many with tents alongside as their owners
camped oul for the biggest aport Aving fun week ever.

Apant from the aircrafll an added breathimker was o camp-
site filled to overfiowing with 10,000 campers and without &
single piece of puper to be found on the pround despite the
barbecues, com roasts, traflers and tents from all corners of
the UJSA and Canada, This vear, it was gger than ever,
despite the move—akin almost to moving the fixed installations
ol n military mirbase on o a site which in March 1970
consisted of ploughed fields, and which four months after-
wards had roads, flattened furrows, wiring, water and electrical
supplies together with s hangar store and seveml miles of
safety spow fencing. The astounding feature of the whole site
was that the mejority of the werk involved was dome by
voluntary labour by gangs of EAA members who thonght
nothing of giving up their weekends in below-zero tempéri-
tures to fis culverts, make picnic tebles and do any ather
chores right up to the last minutes when the whole deal
started with a literal big bang a duy or two before the event
a5 Paul Poberezny, the geninl International EAA president,
gave a foretesis of the raz-a-mataz to lollow when he fired

Texi by HAROLD BEST-DEVEREUX
Photlographs mainly by HOWARD LEVY

off the afterbomers and pulled away almost vertically in o
Sturfighter after a low pafs to inspect the work in progress.

To be one of the first half-dozen airbome arrivals was an
amazing semsation. There it all was, neatly laid out and
comparitively quiel, but jt was not long before the taste Traadds
began to operate ss a near-geouine Fokker Triplane, nppro-
priately regslered N1917, taxied up alongside to be followed
by the minute El Chuparosa biplane of tho king of prop
carvers, Ray Hegy, whose 15ft 4.5m, span biplans hud, as
for many yeam, sped him from Marfs, Texas, Thus, long
before the openmp, & hundred aircrafl were already parked
and withstood the onslaught of a spar-cracking tomado which
soaked the whole aren nnd gusted through the display Temis
at over B0 knots (the story about the USA always hoving
good fying weather is just another myth), but all wos well
after an alarming half-howr.

By pood management, this year's Oshkosh started on a
Fridasy and this armngement certainly served to even out the
executive load in handling thousapds of movements and
lessened the créscendo of previous years nt Rockford where
the week-end voincided with the end of the convention and
thraatenad tov burst al the seams, 3

Despite the big move and the inevitable gloomy proghosti-
cations of some, the affair turned out to be o grealer success
than ever. Aircraft movements Tor the week totalled a shattering
31653 with Thursday, Auwgust 6, returning & score of 7,174
during daylight hours znd mostly without radio. These totals
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did not inclode movements st the nesrby Fond du Lae nir-
port reserved for EAA Intermatonal Aesrobatic Club asrobatic
programmes. The general ridio silence and nlert pilot disedpline
couped with excclient runway assistance from FAA-manned
local control vans: showed once wgain thut if you must make
like n successful bird don't buse yoursell on the talkative
parrol with its poor L/D. Movements woold in  fact have
been greaer on the Mondsy dnd Tuesday had it mot been
for the oross: wind on the north-south runway in ose for
convention traffic; the east-wesi was handling jets and tucho-
props, MNevertheless each of these days returned over 4000
movernents without accident by FAA definition, Three bent
props and a bumped |suding edge was the total for the week.
Ovwer 10 aiferaft i the homeboill category were prévented
by a hurricane [n the south from making their destination
at Oshkosh. Severnl Chnadians hit westher, bul the nostalgic
Miles Hawk Major of Father John MeGilliveay made it and
ihowed once sgnin that wome of the old types become more
beamtiful than ever—Fred Miles oen be prowd.

To the technically minded 1970 showed n heartening proof
of the success of the Homebuilt aircrafl movement when it
in offied with a sound commonsense spproach 1o building and
certification, The Americans have n traditional respect for
the rights of the citizen and this coupled with o practcsl
ubility to fimd simple nnd uncluttered answers [0 technical
problems  plves o formidable snswer to the “do-gooders”
attitede towards light acroplane developrnent. Additionally the
freedom 1o iry ideas prodoces s form of seromiutical down-
ti-earih “hoss sense’™ which breeds men and not mice

Following the trend noted lsst wear, the oult of the trie
sporiplane wus evident in the fines of Pitts Specials including
the “Buit Boster” as secn by o many ot Hullavington in
the hands of Gene Soudy. That this type of aireraft bhas
wrrived can be in no doubt following its performance in the
imternational merobatics codlest. Also ot Dshkosh was Betty
dkelton Frunkland who many will remember pot up soch
a show at Gatwick over 20 years wgo i her Pitts “Little
Stinker," now refrieved and fiying from Betty's private strip.
On the showing to date, need there be any donbt thar the
iype has proved iits alrworthinesa and strength? If ever an
pireraft deserved type certification on proven merlt hane It 5

The Hullavington aerobatic contesi nuturally became o sinr
topic ot Oshkosh and Inlemationn]  BEAA justifinbly made

Above, left, executive pilot Bruce Panel won the eward for outstonding
finish and faint dexign with his stondard Pitts Special. He ook one peqr
eight months to de the building

Above, two prizes were wor by the D'Apuzzo Senior Aero Spart built
by Al Pfouts of Ohie, The engine is o Contlnental E-185-1 modified
to produce 225 h.p. Gross weight of the two-seater is 2,100 tbs, ¥52 k.
It took ower four years to budld the oircroft ond cost nearly £4,000

Left, this single-seat Scorplon helicoptar waos built by Brice Warren
and i neteworthy for its enclosed cobin which earned the aword for
bt workmonship in g helicopter, A (00 fup, Evenruds engine gives
a cridsing of 70 m.pd, (10 kph. and o climbing rate of

1,650t /m, Bimifmin

much of the fact that sll participunts in the American team
were EAA members flying homebuifts and thot five of the
firsi seven individual pilots pliced were EAA members, Great
wis the mejoicing und the US team members: wers filled with
praise for thelr reception in the UK. A particular ftopic was
the girmanship of Neil Willinms in his Zlin cpimode (see Flight,
June 1§, page 953),

Although the -serobatic sport biplane is an impressive and
polent. part of the current scene, the variety ot Oshkosh lefl
no doubt that it would be difficalt to find a gep unfilled in
the speead of aircraft typee to suit all mutes from the miniscule
angd much deboted “Jeanie’s Teenie™ with YW power right
p to the booming wor birds exemplified by P-51 Mustings
and FEF Behreatls brought by the slightly better-off type of
EAA member. The preservation of -aviation history is taken
a3 o serjous pursuit od Oshkosh is was evidenced by the
famous Lockheed Vegs “Winnie Maec™ and "'Spirit of St Louis™
puttit achemes on sister airfrumeds of esch typa. The Ryan
wus the same pircrafi that visfted the Parks Sulon a few years
bock uand i pilot on that occasion, Frank Trllman, mmde
many an enthusiast rench for his camom at Oshkosh as he
gave o creditable imitation of o real duck receiving a charge
of buckshot in the pante a3 he zoom-climbed hin benutifully
palnted Grumman Duck, complete with alt-mounted machine
pun; external stores, and & US Navy paint scheme redolent
of ‘the days of Cagney and Clark Gable, To English cyes,
commenl wus superfluoms on the besutiful JM-R- mirked
Spitlire, finished as befitted the dignity and rank of s earlier
milot, Air Chief Marshal Sir James Robb., The Martlett and
Hellcats come well into the calegory of “throat lampers” to
ex-British Mavy types: bul parked nlongside, and looking
rdiculous in comparison with 16§t span biplanss néarby, was
the last word: o real solid and gigantic Gmumman TEM-3
Avenper resplendent -in USN mmrkings and owned by Lao
Volkmer of Dallas, Texas, NMumerous private Harvards {funny
that they could not be certified in the UK, the rmucous P=64 of
the EAA museum, and o new muossum addifion, the Curtis P-4,
mude the lineup of 110 woarbirds and specinls a never-to-be-
forgotten sight.

The pressing problem at Oshkosh was 1o find time—time
for the information forums by experts, tme Tor flying sacerafl,
time for photography and just saying hello and joining n
“tull asssions.” Time for sleep could be mostly discounted
while eating became a simple maner of snatched oppartunity.
One of the most cothusinstic but <clusive notivities was the
Parmany pedormanos meusuring feim who sei up their
performance measuring programme well before breakfast epch

| T S




¥ FLIGHT intermetlpng, '8 Fepiember 1870 23

Stand 33
Farnborough

Photographic
Reconnaissance
Systems

Vineen

-completely

Wiinten Limited Western Way Bury 5t Edmunds Sutfolk England Telephone: Bury St Edmunds 2121




it

" -THP

b |

v oyl bl i

FLIGHT e, (0

Our blg bird is geﬂing uround

Already chasen by the LLS, Air
Farce and Marine Corps,and the
German Army and Ausirion Air
Force, the CH-53 is looking for
mare jobs.

It hosproved its copabilities
in logistics supporl, search and
rasclue operations and airborne
emargancy standby at monned

spacecraft launches, The free
world's fostes! ransport helicop-
ter, it con oirlift 38 woops 100
nautical miles ar speeds to 200
mph, and hes carried 1414 tans
ol 138 mph. ltean elimb and bank
with the agllity of helicopters
only ona-tenth its siza.

With sa much gaing for the

CH-53, we 'think you'll sae a lot
mare of i,

ContactBrownand Bureau
Lid., P.O. Box 24, So. Melbourne
VIC 3205, Australia.

Sikorsky Rircraft
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] The British Manufactured Bearings Company Lid. ,ar Britain's
A only spacialised manufacturers of pragisionminiature bearings.
Auguost 1870, marks the compietion of 25 years in business.

1 sarving not only Aviation and Avionica butl 8 complaté cross-
saction af Industrial application. Sizas availabla in aour cam-

rehansive inch and metric range are from 1mm. up to B.35mm.
ost lypes onn be provided In elther corrosion resistant stesl

b or high carbon chrome. Pivols bearings, thrust bearings.
flanged bearings, sealed bearings, phenolic retainers and
: spindle bearings ensure that our manufacturing programmea

covers the wide varlety raguired by our industrinl network. Sub-
stantial inveatment in the latest eqguipment and technigues hawve
¥ anablad B.M.B. ta inareass output considerably, in addition 1o
mnlr‘lllll’“r‘l? the rigorous r;glallty demandad by today's instro-
" ment bearing standards. B.M.B.'s policy for the '7i's s io
increasa the range of sizes available and to install additional
equipment, and whaere necessary to modify existing machinery
to ault B unigue industry or customer application. Thecombined
total of over B years experiance in the bearing field will continue
5 to ensure that B.M.B. expands ns 8 compact, ag@ressive
and indapendent manufacturer producing consistant guality

al reasonabla prices.

f BRITISH MANUFACTURED BEARINGS CO.LTD.
) SOLE SELLING AGENTS: BM.B.(SALES] LIMITED

. Fleming Way.Crawley- Sussex. Tel:Crawley 28765




26

FLIGHT i donaf, 10 5

970

hebee

w --"',. e
Islander

Britten-Norman Islander BN-2A

‘THE AIRCRAFT’- DESIGNED
WITH OPERATORS IN MIND

UNMATCHED IN RELIABILITY « PERFORMANCE - VERSATILITY « ECONOMY

Present lIslander operators include:-
Aurigny - Loganair - Humber - G.K.N
Westward Airways - Northern Executive
Rig Air - Thurston Engineering - B.K.S
Island Air Charter - Ireland West Airways
British Parachute Regiment - Bristow
Helicopters - Mr. Peter Cadbury

>,
—

Telephone: Chobham 7285/6

Capt. Harold Fry of Westward says:-
“The only aircraft versatile enough
which could be used profitably on
short haul type operation.’’

. Peter Cadbury says:-
To me the 'ISLANDER' is the general
purpose, safe and economic flying and
is the sophisticated successor to the
RAPIDE, which used to be my
favourite aeroplane during the war.”

FAIRDAKS AVIATION SERVICES LIMITED

s Fairoaks Airport - Chobham - Woking - Surrey * England
Factory Appointed Main Distributor - BRITTEN - NORMAN BN-2 ISLANDER

Telex: BSE01
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mormning. Muts, bolts and gadgets ‘were displuyed by the ton
in the commercial stand marquecs and few if any could
contain the burning pockel sensation Bgaimst the urge to buy
al prices fo encourage the construction of a homebailt.
Of aeroplanss to fly there were many, the problem being
to have pilot, owner and crafi all 1ogether at once, Never-
theless it was possible (o try a varsty although several
suectlent morsels had o be left for ‘another oceasion. To
ride around the countryside in = sedate Gipsy Moth was =
nostalgic and beaotiful experience, (oo soon over: while for

«sheer thrill, apprehension and galety all rolled inta one, the

“Breezy” open structure pasher with the pilot perched as on
n pre-war Dagling glider took some beating. A Breesy story,
vouched for by many, concerns the Janding in & nudist colony
of one of these structures wnd the subsequent joy ride given
to B shapely female which caused mn innocent Piper Cub
nearly to Lomeevak as it was formated upon.

For a long time it has been stated that the rugged EAA
biplane ® heavy and that 0 hp. vpwards s essential,
MN7524L. owned by Chuck Everson, proved, howewer, just
what this design can do op a Continontal A-63, The secret
is, ms in all aircraft, 1o build light, and this airemfl & one
of the most pleasant liftle biplanes possible for the modest
pilot. Somewhat hotter bt jost ns agresable way 3 try at the
Baby Great Lakes, alio with 6F hop. and needing no more to
achieve n brsk and sprightly performance. The tail end is
powerful, the span is 16fr, Sm, and it s all very near the
gronnd. Equally it & very strong and stff and gives a neces-
sary impression of strenpth -as one looks out at the silly
little jower wings, The example tried had s frec swivel tail-
wheel and dinbolical, non-standard brakez best left slone un-
less Jooking for & bull fight. In the air, the aircrafi wis
delightful and sensitive and anybody wishing for o Comper
Swift replacement could well think about this vest pocket
reduction of o Eemouns design renowned for yvears o the fwo-
seater serobatic Held.

Some years ago Jim Bede produced & small side by side two
sez) design or radical construction and this s now well known
as the Amencan Yankee. As a production aircralt o = no
jomger sirictly & homebuilt but the chence was not to be
missed. The Yankee is a fun aircrait, nicely made Bnd pre-
sented and the cabin arrangements were found 1o be excellent
For once the phruse *“all came easily to hund" really meant
something:. The ground steering on & frecly swivelling nose
wheel wni very good and the airbome performance akin to o
real sports car, The Yankee zips along and can be turned
steaply on the proverbizl small coin, feet off. 2nd it was sasy
to make feet off tight pylon eights and hit the slipstream. Mow

The first of Steve Wittman's new formula ¥ rocers
wiaz ghown ot Cuhkosh. The enging i1 o | 600cc
VW developing 60 to 65 h.p. [gnition and manifold
are modified and there Is & Ift, 0.3m shaft exten-
sion. To improve cooling, the cylinder heads hove
been slightly redesipned. A wooden wing is used,
eoverad with plywood and the fuselage is fobric-
covered twbular stesl, There are 4 or 5 “V-Wict"'
rocers under comstruction. Top spead i3 extimoted
as 150 m.ph., which is 240 k.p.h.

419

Above, o 1966 70 h.p. Corvoir Corso car engine i1 fitted in this two
teat Pletenpot Aircomper built by Byron Petersen. Construction iz all
wood, It was built in Hawali and loter shipped to Torrance, Colifornia.
It was flown the 2.300 miles, 3,700 km from there to Oshkoh

that this type & n commercial hands, Jim Bede = forcing on
with his BD4 and having an impressive activity in selling kits
of materinls; One EAA member in the UK alresdy has one
on its wheels.

OUne of the more pleasurable flights ar Oshkosh was o fiy
in an old friend, the Liberty Sport biplane.  Flown seversl
limes previously from the fromi, this year ARB test pilot
Darrol Stunton did the work and the aft cockpit was tried for
size, This sircraft was built in the true eary spirit from chalk
lines on the floor. some quick sketches, and the previousiy
mentioned “host sense.” The ARB seamed impresicd!

Meany aircraft are hopest without exact explanntion being
poazible, but having met Jim Kehsler, designer of the Lerk
owned by the trusting Hob Volo, it was easy lo undersinmd
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how this delightful aircraft was conceived. The Keheler Lark
is # mid-wing strut-brmced monoplane and classic in every
way. It ® far from being a midgel, hayving = roomy cockpat,
o-hig enouph sliding conopy 2nd grossss nt B551h, 388ke, when
fitted with a 75 h.p. Continental, As a1 one-plice sircmfi ft
wollld seem to have muany festures suitable for Europesn use
with it's {wo-piece wing, slecl-tube foselage and fabric cover-
ing. Conversation with the designer trought forth that, nlthough
4134y specification tube {8 called for, # B not essentinl, and
Enghsh T.45 is completely adeguate, In the sir the Lark lived
up o jix name and wal an easy sircreft o flv. Controls
were firm and positive, the alevator load incressed lowards
the stall and in steep turns, The soll was straight 25 a0 dio
at 51 m.p.h. Bf kph., and sitting on the deck with a
straight robl-out was comparatively child’s play.

Unfinished, il toxied inilo the adrorafi park and die to flv
later this year was the new Wittman Formuls V' racer and sport
piane Rmeathing Wittman -simplicity a1l over, this design
seems o sure fre winner for those who cannot think in terms
of Mowmg up Formuoln One engines and the expanse invoived.
The VW engine in this aircmfi & 5 model of ingenaity and is
mounted with the gear box flange Torward, A simple magneto is
motifiled aft and a larpe cone extends forwnrd some 1Zin
from the pearbox flange. This cone houses a prop shait of
sensible proporftion and has o heavy duly bearing sdjuesnt o
a standard prop hiab, The weight penalty is about 16lb, Tikg,
but this & what Steve Wiltman hns saved by using & titankim
Ianding pear and the resultant shark=snout nose line with
improved exhmust flow facility, s besutiful as well &5 a
meand of gaining cfficiency. It was nearly. redy but not gquite
and will be a must for next year, The two-plece wing on the
Wittman incidentully nses a dimilar rool end attachment o
the pre-WW2 Bongo and the pre-WWl Bledot—look no
bolt]l The spar stub sits in o housing and he wing is held' by
the landing and flying wires from spanwise shifi.

As in provious years the nerobatic programme ench evening
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was superb with the Pilts Specials really letting their hair
down and Art Scholl with his Super Chipmunk mors in his
element without the mestriction of compulsory fgures and
judges watching. Still the smoothest was Bob Hoover who ench
doy gnve o benutiful P-51 ghow and then leaped straight into
his Sheike Commander for his famous “mwo f ™ pro-
gramme which on one evening 'must have miode him, in the
prevuiling conditions, the only man to scemingly execuls an
ILS approach mverted and with Both stopped. Bob's P-51 was
unfortunately just about written off during servicing oper-
tions when an oxyeen botile exploded prior 1o a high altitude
croés country flight awsy from Oshkosh.

Two new items were pul into the aerobatic display this
vear: Bill Futher and Corky Son Fornoff flew two Besrents in
such tight [ormation that ot mode the seasoned gasp, Their
other acl of an along-the-runway cross over with matched 16-
point rolls was unbelievable bui true; it must have been done
with large mdTroTs

A Breery serobatic progromme was an experiment that
coubd well be forgotten for fulure yvesrs, The Breezy s fun
enough in itx normal réle but g in mll things thers are mits

Al in all the International EAA Sport Avistion Convention
iived up to its tremendous reputition and proved vel mpgiin
the mtegrity of amatesr-made and opersted aieraft buily
sensibly with voluntary discipline of the highest standnrds and
the world wide fellowship of its members all dedicated to help-
ing the movement be they novice, prolessionnl or genius, The
grass roots aviation movement showed at Oshkoah where the
future can bic and that sport arreraft have a significant poten-
tinl in mviation nffnirs with over 3,000 homebuiits fAying o
8,000 under construgtion. If proof were needed ane only needs
to consider the magnitude of the current effort at Oshkosh, this
year:—{llustrated with such poformances as Colonel Sam
Burgess who made a 50-Swste tour, including Alaskn, and
eidifig. up 4l  the Convention, in his homebuily RiO133
Jungmieister M258H, bult mm Hawan; or Pele Bowers flymg
I5hr each woy in his homebuilt Fly Baby from Seattle, not
to mention many others whose flights by homebuilt airoraft
were measured by thousand-mile distances,
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and abowe, a Knight Twiseer Imperial
with @ recleg oerafoll developed by Twister
designer ¥, Payne ond built by fiying instruc-
tor, D. Foirbanks. Englre i# o 135 hp.
Lycoming 0-200 B-2. Belew laft, o |eanic's
oenle Mark 2 bailt by Caol Parker. This
version heos g fess angulor foyout thon eorlier
ones, Conctruetion [z all elomimlom with VW
power, Below, Sem Burgess bulle this Jung-
meister in Hooolulu
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. Abore, Robert Lodd hos mode further
iors 0 his: Toylor Mono-

plane, fiting it with retroctabla
frain ;;n;rﬂ::m go-kare wheals,
tyres and brakes. Fower for Monofifone

@ JE a 421 hp. J._-tmccrfrrw and the
gircroft received the award for the
autstanding contribution to low  cost

spart flying

Laft, thir General Matari-bidle Grum-
man TBM-3 Avenger is owned b
Leo Volkmer ond it won the Classic
warbird award for Novy-painted
alreraft

Below, Fred Geschwender hos de-
veloped @ converted Ford 2ZB% cou in
cor engine for oircroft wxe with g
view to fitting It to Jurcg-designed
scole Secord World War replicas.
The prn:utrpe tﬂ?lnﬂ develops |80
hp., but it & cloimed that [t Is
copable of development w 328 hip.,
ot the saome weight. Some  slight
chanpes will be required in the drive
train before first fiight loter this yeor

Right, The eward for the
bast all-metal aircraft went
o Richard Walen, whe bailt
this: Stondard T-IB. The
alrcraft has Alumigrip palne
and a hend-carved, lsgther
interlor  with rolled and
plooted  seots. It hor @
135 h.p. Lycoming which
| glves it a cruise gheed of
170 mph., 270 kph
Y Botcern right, Wiley Post and
Charles Lindbergh were par-
¥ petated by these two neor
originols bossd ot Oshkozh.
i Lockhaed Vega, “Winnle
Moe™ {right) poined Grond
¥ Chompion antigue oward for
gecond year ﬂrnrrlng Loft,
v the Ryan Manoplane

L] I
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Suiting the spaceman

worldwide claims to fame, but one of themn is out of

this. world, At the WLC Industries plant in delightful
Pear Street, the Apollo sstronauis sre frequent visitors o be
fitted with the Intest in space wear, Spring 1970 saw the intro-
duction of the mew Apolls spacesuit, the ATLB—the only
contribution to Dover fashion's spring. collection,

At ILC industries ore mede the complele 571h Apollo space-
smifs, except for the portable life support systems (PLS5) used
by the lunar walkers. With over ten years' experience in the
resgarch, development and manulucture of air-inflated assem-
blies, pressure vessels and life support systems, 1LC came into
the space soene in a big way in 1962 when they were con-
tracted by MNasa to provide one of the most essentinl pieces
of Apollo eguipmeant.

That they were preferred by MNass to the makers of the
Mercury and (Gemini space suits is oo indication of the amount
of work their present vice-prasident, Leenard Shepard, has done
in prepamation for lonsr exploration. He foresaw the swift
approgich of manned spaceflipht when he jolned [LC in [951
and spearheaded & rescarch siudy into the human neeils of lifs
support, especinlly on the Moon.

The sk is a rosponsible one and the staff is perpstually

D ovER, the small capita]l eity of Delnware, TISA has fow

The complete Apollo Limar excursion suit, fncheding the PLSS pack.
The suit ofone weighs 571h on Earth

reminded of this in & oumber of wavs. In particular, 2. special
card with the imscription “You are making my world in space™
with the appropriale astropaut’s photograph and autograph
remaing  attached to & spacesuli until # Iz safely delivered
to Houston, after which it is proodly displayed on the wall
af the asdembly room among other work Incentive nids from
the estromawts, Masa and the JLC management

Women predominate in the assembly. room, doing all the
cutting, sewing and finlshing of the suli to the exacl specifica-
tions and personn] reguirements and preferences of esch
astronaul. The environment & not unlike that of the rag trsde
und 15 seemingly inapproprinte when one considers that the
boots, poves, ifinef lavers and outer garments all lving around
on tables and hanging in copboards are going to swstain the
life of n humen being on the Moon.

The Apollo spacesuit is made up of severml layers of the
most expensive and modern materinls vel produced, esch swit
costing about £6200. With its associnted PLSS, it Is described
as a manpowersd wvehicle with a self-contuined environment
father than a pressure #iill. Three suns sre made for ench
astronaut, Ome is the flight suit, another is for reserve and the
thirvd i for use in ground training under normal presiure
conditions, Aboot 150 suits have been made alresdy and every
gitronoul has been to Dover o be measured for his suit and
hns returned peciodically fo fry it on and recommend modi-
fications or addifions. Some asronauts prefer dinls, straps,
gte in different placet and nd mich a8 possible 18 done 1o
accommmodate their requesis, Each spaceman has » mon-fying
double emploved by ILC o modal his suits.

OF the three-man Apollo crews, the command module pilots
remain inside the spocecrnft at &ll times and their suits do
not need lunar EVA protective covering. Any lunar orhit
EVA fromm the commaond module is not likely to reguire
redesigning of the suil, a8 corclimatances would be similer to
an EVA from & Geminl craft

The CMP suil include: a cotton flving suit which i worn
at all times during a fight. On top of this come five layers
which make up the pressure suil (PGA-—{or presiure garment
assembly) consisting of a lightweight fabrlec comfort tiner,
overlaid with a neoprene-coated nylon cloth. The lntter acts
6 o bladder malerial, ferving 88 an impermeable layer to
contain the suif pressunsation oxvgen, Over this &5 a nylon
fabric lo restrain the nner layer.

The top two layers are rocent additions 1o the design.
Fireprool teflon-conted aylon yvarn and glass fihme fabric are
worn as a resudi of Accldeat Board recommendations follow-
ing the demths of Grissom, White and Chaffee in the fire of
1967,

The fire squashed Pear Street like o sledgehammer. Although
tragic in cireomstanee and consaguence it resulted in some
good. It led to virtoal redevelopmest of the lunar extra-
vehicalar activity (LEVA) soit. As a result of the subseguent
pause in the programme, TC had time to implement their
designs for much more reliable lunar wear,

Initindly the LEVA suif wos to have comprised o radintion
protection garment, similar to those worn on Earth by scientists
in mdioactive Inboratories, to be worm over a Gemini-type EVA
spacesuil. The astronauts were to be connected to the lunar
moduele by their oxygen/communications umbilicil line and
would have beent wble 10 walk oply as far as the tether would
ailow—nighly limiting in lonar exploration. The protection
would be in the form of slip-on tromsers, jecket, boots, gloves
end "welding-type” helmet, Continued on page 413
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The flight weight connector

PYW connectors are lightwelght minl-
aturs circular anvironmeantal connsctors
used in exacting Aercapace apphcations
where weaight is at a premium.

Designed to meet the stringant perfor-
mance reguirements of NAS 1539, but
with & weight saving of up to 25%, the
PV also complies with MIL-C-B3723
(LI.5.A.F. ). British speciicstions BES/
SST/ELC/I21/PP & EL 2112 Pattern
B02, French specification MFL-54-130
and German specification LN 29504,
The PVW connector s intermateabie and
intermountable with MIL-C-26482 typas,
permitting: the wpgrading of  existing
syslams.

Superlor environmental resistance chag-
sctaristics are provided by an  Interfacial
seal with raised barners, & peripheral saal
and a wire sealing integral grommert Tha
uga of high grade Auorinated silican
alastomers provide excellant resistance
to a wide varisty of fusls and olls over the
temperature  range. —-55°C. 10 176°C.
(-65°F, 1o 3IBO°F.). Higher opesating
temperaiure performance can be achioved
g;:lusmg gilicon elpstomers [ Mod. Code
The crimpabie contacts are standard
MAS 1600 type and comply with the
performance requiremants of BS 2G. 178,
The contacts are insseried apd extracted

ITT

from the rear, based an owr original
Little Caesar® rear  releasze retention
sssambly, using an inexpensive plastic
tool which |s supplied free with each
gonnector.  Standerd  crimplng  tools,
MS 3181-1 0r M5 3184, are utilized,

Cannen Eleatrie (G.B.) Ltd..
Listar Rd., El;fngstﬂk&. Hants.
Talephone: Basingstoke 3171.

Factories in Los Amngeles. Sante Ana and
Aneheim, Californizl Phoenix, Arizons;
Auwstralis, Belgium, Canada, France, Germany,
Italy and Japan

A Rep wiered brage mark, |nbermst] onnl Toleptans snd

Tale@ianh Corporation.
£ 1020 Camn oo Efsetric 058 3 Limited,
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How much advanced technology do we
put into small-aircraft air conditioning?

Now small aircraft, too, are getting weight. Lower maintenance costs.

the benefits of Hamilton Standard air Contact us, and find out how to get .
conditioning with our advanced "3- those same benefits in the new aircraft |
wheel” design. you're planning, large or small.

This simple design combines circu- .
lating fan, compressor and turbine Hamilton Standard

rotor on a single shaft. Result: Big divi- U

DRIRIA O LIRETEDS ARSCAART OO ST

dends in cooling efficiency. Reduced A.

REFRESENTED BY LNITIO AIWCRAFT INTERNATIONAL SANL, 38, AVEMUE PIERRE I OE SEAAIL. PARIS e, FRANCE
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S0 MM ROCKET-LAUNTHER
188 MAY. ROCKET-LALUNCHER
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% WE HAVE THE WEAPONS !

r:un.rrmrrﬁdlnmemg the incressed pedormance of modem
mirerft, MATRA  sevonauticall produetions comgves a
pmficulanly cormplete srsenad of weapors. They range
from  nir amaments (0 fhe mow! sogfeshicora

Eﬂﬂhﬁ]ﬂ nunf.!nr’.d.ir-rnuﬂ.-i:..ﬁrcrmﬂmuﬂd.G‘mt},;m‘f-m.qﬁr

or e pasl tweniy vears the Co nyF SYNiResty taems
fave acguited an exoerEnce nﬁ & perhaps unigue
in the study of complax systems and their develogrment,
Thal %mnea amd thew Imaginatees fiade have comi-
Durad to TARA's pra-smwrence and feadarsiip in thiy fiefd

ann sarngd 1he Coripnty an Bnlviaine repuwanon,
EQUAAMENES & NEW SYSIARMI-are Fapit Aow arienng

u.c:‘an thair devaddpment phase for ke 1370- 1980 pane-

FEL,

Heacefortly, MATRA 3 pnavymows  with & advanced

tachiniies .

Showd you wish 1o be telisr informed o thie activiis

of the MATREA Company, simply ger in fouch with opr,

Extarnal Aefations Department

Avenur Louis-Bréguel « 78 VELIZY - FRANCE

ENEINS
MATRA

I the foreiront
of advanced technigues

AERDSFACE FECHWOLOGIES, INDUSTRIAL ELECTRONICSE, AERONAUTICAL WEAPONSE, AUTOMORILES




AIRCRAFT
FERRYING~
WORLDWIDE

Any tvpe . . o any distonce. Light aireruft or com-
mercial transports. propeller-driven or jet-yualified,
experienced crews availuble to ferry them fo any
part of the world. Eagle Flyving Services and Eagle
Aircraft Services wgether possess long and virrsed
experience of operating conditions and require-
ments worldwide. We can provide comprehensive
services covering modification and cquipment to
ARB, FAA or other standards . . . installation of
ferry tanks . . . fitting of avionics; radio and safery
equipment . . . swill, economical. 10 per cent
relinhle ferrving looamy destination you name.

EAGLE FLYING SERVIGES LIMITED

Lenvesden Aerodrome, Watlord, WD2 THY,
Tel: Garston 75233 Telex: 261502
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AMBLA &
VYNIDES

Flame-resistant to aircraft specification

Ambla A30BF for seating and arm-rests

Vynide V3I25F for the top of the fuselage,
side panels and backs of seats

Vynide V32TF for side panels
and backs of seats
Vynide WBF for seating and arm-resis

Users of flame-rasistant ' Ambla’ and "Vynide',
viny! coated materials from 1.C.L include among
others Aer Lingus, B.A.C,, BIE.A., B.U0.A,, Hawker
Siddelay, P.LA,, B.O.A.C,, Kuwait Alrways, M.E.A.,
Ajir Malawl, Caledonian, C P.R , Gulf, Guyana:

Stoched by sole LG distributors to the alrcralt industry:
John Cox & Son Limited
Coxorian Works, Carlisle Road, London, N.W.0.

AJRB. Approved.
‘Ambla® and '"Yynide' are trade names of 1.C.1. [(Hyde).

TRING - HERTS
Telephone : 33389

A.G.S. SUPPLIES

CONTRACTORS TO H.M.
&0 & LEADING
AIRCRAFT COMSTRUCTORS

LEADING SLIPPLIERS TO
THE AIRCRAFT INDUSTRY
OF A WIDE RANGE OF
A.G.5. PIRE LINE COUPLINGS,
UNIONS, BOLTS AND ROD
END BEARINGS, SEVERAL
HUNDRED IN NUMBER,
WE CAN OFFER KEEN
PRICES AND GOOD
DELIVERIES, MANY FROM
STOCK

CLA, ARB., and ALD.
APPROVED

FARNBOROUGH

THE HIGHLIGHTS OF 26 SBAC SHOWS
Charles Sims

The story of the Farnborough Alr Show is the story of the growth
of an Industry. The achlevements of the past 40 years are récountad
through the outstanding men, machines and ideas of each suoceed-
Ing SBALC show, emphasising the event's prominance in the face
of infernational competition and the British tend in avistion.

77 photos 45s

ADAM & CHARLES BLACK

THE

Thurston’s safe simple amphibian makes
a new dimension to sport flying

Details: DEMONSTRATION from SOLE AGENTS
{pacfuding  Scmidinaia)

CASTLEMAIM (MARINE} Ltd., 6 SOUTH STREET, CHICHESTER, ENG.
Tel: Chichester 87571 Grams: Marine, Chichester Telex: 86213
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- BUY
. SUD - AVIATION

SALDU

_ HELICOPTERS foui#d
. SAFETY » .
: RELIABILITY |
. ECONOMY

" In use in 60 Countriet ‘r . ’ =

— PN

y S-place or T-place :
] For executive travel or aerial work

For full infarmation, UK Sales, eoll’ or write ta: HELICOPTER CONSULTANTS
" " Charter contracts negatiated
HEI[COFtEr sales (CDI"ItII‘IEI"ItEII) Ltd‘ Contractors to HM Gevernment

Finance, training and

4 YEOMAN'S ROW - LONDON - S5W3i .
insurance arranged
Telephone: 0)1-589 &US2 or 6076 Cables: ALOUETTE LONDON 5W3

The 7 seater Aloyetts [

' T.M.A.Titanium is VITAL for V.S.T.0.L....

.« like these forged compressor rings used in the Pegasus engine and also the forged and rolled
titanium alloy bars supplied for the V.S.T.0.L. Harrier Fighter airframe and systems components.

In fact Titanium i5 vital to progress  resistant metal, then writé for our

and innovation in aero space brochure on properties and forms to:
' O technology.
| T.M.A, have been manufacturing
’ | high gualiry forged and rolled TITANIUM METAL & ALLOYS LID

Commercially Pure Titanium and 3 Métal Exchasige Bulldings,

STRE?E;?E Timninm Alloy products for almost Leadenhall Avene,

TITANIUM ALLOY 260 yvears. IF vou would like to know LONDON EC3V sLD.
i HAND FORGED COMPRESSOR more about us; and about this Teli— o2t 4531
SPACER RING SET versatile lght, strong and corrosion Works: Sheificld.
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_ NewCastrol 325
is a significantly better
aviation oil.

But why take our word for it?

A new oil has been added w
the range of Castrol aviation
products. Castol 325.

And already this new oil has
eamed ungqualified approval from
Rolls-Rovee. They now
recommend itsuse in all enpines
tor which Castrol 3cis approved

temperature performance,
and extended storage stability
Castrol have a highly
advanced range of aviation
products, like Castrol 98 and
Castrol 205 Gas Turbine
lubricants, and Aerosafe 2300
fire resistant hydraulic fluid.

While retaining all the attract In brief, it displays improved and- Products that are used by major
iye features of Castrol 3¢, 325 has wear characterisncs, lowercoking airlines the world over,
certain distinet advantages. propensity, better high And that's significant, isn’tit

Write for further details of Castrol 325 to
Avition Dept, Castrol Limited, Burmah-Casirol
Hounse, Marylebone Bd. London MWL
Mame
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ILC, in association with Homilton Standard—the makers:

of the PLSS—were ahle to begin making the complate LEVA
sui, together with the fireproofing requitements; incorporating
all the lunar exploration needs a8 well as [LC's latest develop-
menis.

The lunsr-wilking spacemen wear integrated thermal micro-
meteoroid (TTAMG) garments to provide ficeproofing and to
give protection agzinst radiation and withstand =mall particles
that could puncture a thinner suit and kil the occupant within
seconds through lack of oxygen,

Beneath the TTMG comes the PGA which, eoupled with
the PLS5, provides the necessiary venfilation, pressurisation end
communications functions independent of the spacecraft on (he
surface of the Moon—or in spoce for planned EVA'Ss or an
emeorgency, The PGA basically consists of the same layers
as the CMPs suil bul beneath the lunar-walker': suits are
liguid-cooled garments in pléce of the CMP'S constant-wear
garment. This LCG {8 made of an elastic nyvlop material which
supports 4 network of 1obing throogh which cooled water flows
to keap the astronaul comfortable.

Te mprove the flexibility and 1o accommaodate body move-
menis special convoluted bellows: have besn incorporated ot
the joinis of the shoulders, ethows, wrists, thighs, knees and
ankles. These convolutes, not incloded on the Gemini apd
Mercury suits, reduce the efforl reguired to move joints, a
problem that can be easily demonsirated by bending an imfiated
sausage balloon.

A gold-plated visor to reflect the heat and radiation, and
thick enough to be inpenetrable by micro-parlicles make up,
with thermnl boots and gloves, the remaining parts of the
LEVA suit. White outer visors over the forehead and ears
cun be polled over the eyes to provide exira sun shiclding,
Althoegh net used by Armstrong and Aldrin, the two ear
shislds were used by Conrad and Bean during the Apalla 12
EVA. The forchead shield was incorporited in the suits that
were 10 have been worn by the Apolls 13 lunar-walking crew.
Also to bo used for the first time on this ill-fated flight were
internal drinking contiiners. These were included on Tecom-
mendation from the Apollo 12 créw whose ondy discomfort
while walking on the Ocean of Storms, so they said, was thirst.

US-ITALIAN LAUNCH AGREEMENT

Italy s to Jaunch American satellites under & confract between
Masa snd the Aerospace Research Cenire, SREA. of Rome
Upniversity. The eontraet, implementing & memorandum of
undesstanding signed jn Febroary of last vesr, will offer use
of Ttaly's S8an Marco launch platform in the Indian Ocean,

The initial launch &5 planned for late November or early
Decomber of this year, the first by o foreign country of a US
satellite. To date, such o mitostion has always taken place in
Teverse, bul San Marco 5 ideally sited for placing satellites
into equatorial ofbit. This will enable Masa to use the $14 mil-
lion Scout liuncher instead of the considerably larger 544
miilion Dela rockel

The Italians will assemble, test and launch the US supplied
rockets and satellites, and will provide some tracking and data
collecting services, Mass relmbursement for the fiest launch will
be 5536,000, £227.500.

The launch site resembles an offshore oil drilling platform
with a separate control platform oearby, Tt is positioned in
Formosa Bay, 3 miles off the const of Kenya, and zbout
21" South of the Equator. The ltalian launch team hos received
considerable iraining at MNasa™s Wallop's Island base, during
which a sateflite was successfully orbited in 1964, A second
was launched from San Marco in 1967,

The inaugural firng will be the frst in & group of three,
and will carry one-of a series of Small Astronomical Sateilites,
SAS-A. This 1200k satellite, costing about 59 million, £33 mil-
lion, should spend at least six months in & 330 mile, 528km,
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circular orbit, during which time it will slowly rofate in order
to scan the entiré sky, Compleie coverape would be achieved
every six wecks. A primary task would be o map celestial
X-ray sources for detsiled observations, probably by enother
SAS im 1972,

SAS-B will be the payload of the third launch, late in 1971,
and this will study celestial gamma ray sources, Bosa is
atiaching some importence 10 this mission because of recent
discoveries of high energy gamme rays in the Miliky Way.
These two spacecraflt dre unigue in that each contains an inde-
pendent, separately huilt, research instrument section which' is
fitted to & common system of mission support equipment.

A Small Seientific Satellite (555) will be placed in orbit
during the spring of 1971 by the second firing of the series. Tt
will measure space phenomena sgch 8% AUrGrEe, mAgnetic
gtorms, snd elecirdc current and acceleration of charped
particies [n the Earth's magnetosphere.

CLOUD CLEANING

Experiments to trigger off the lightning in potential thunder-
heads are being carcied out by Mass in conjunstion with the
US Environmental Science Services Administration, Essa, in
a projcct nemed Mighty Mouse,

Diiring a six week perind, beginning Jast week, 175 modified
aircraft rockets will be fired into elecirically charged clouds
over Cape Kennedy., Each of the 3t rocketls will carty an
aluminium sphere of three to five inches in diameter. Static
electricity should bulld up in the sphere and eventually generais
i bolt of lighining. Rockets will be firad inte each cloud until
it is totally de-charged.

The project iy the direct result of & lightning strike received
by the Apollo 12 rocket just after lift-alf, The spaceship was
reportedly  responsible for the sinke which momentarily
knocked out the power in the command module,

EPACE AWARD

The Soviet Cosmonauts Andrian MNikolayew and Vitali Sevas-
timngw ore to receive the Daniel and Florence Guggenheim
Internationa] Astronautics Award for 1970,

The announcement was made by Dr C. Stark Deaper,
President of the Intemational Academy of Astronaufics. The
Award is given cach year by the Academy to individusls who
have made an outshnding contribution o space research and
exploration through work done n the preceding five years. The
Awnrd iz accompanied by g stipend of 51,000.

Experiments performed during the fight of Soyuz 9, |asting
17 days and 17 hours, in June 1970 comstitute & milestone in
manned spEce flight. The medico-biological results obtained
are particularly valuable for research on the effects of space
conditions on the human ofginism, The mission sccomplished
by Mikolayey and Sevastisnoy included experiments with
manusl and zutomatic novigation methods and systems for the
orientation and stabilisation of the spacecrift; scientific geo-
loglen] and geopraphical observations and photography of land
and water surfaces of the Earth: observations and ztudies of
aimospheric formations of the snow and glecial laver of the
Earth, and scientific studies of the physical chursctesistics,
phenomena and processes in circumterrestriz] space,

The first Award was made in 1961 © Sir Bernard Lovell
(UK), and in the succeeding venrs to Dr 1. A Van Allen
(USA), Professor Marcel MNicolet (Belginm), Dr W. O, 'Fean
(USA), Professor Mstyslay V. Keldysh (USSR), Dr Robert R.
Gilruth (USA), Professor J. E. Blamont (France), Professor
Zdenkk Svestka (Czechoslovakia), and Dr Charles A, Berry
{LISA),

GOVE SALE

The Eldo Tracking Station at Gowve, Australia, is o be auc-
tioned on October 20, The station is used for tracking Elde,
British amd some US rocketr launches. However, because of
the higlh maintenance coste of Waomern, Eldo is to carry ont
all future lnunches from French Guisng, leaving the limited
Black Arrow  programme as sole user, IT Britain continues
to mamtuin Woomera independently, which it appears fo be
doing &t present, it would probably have to build #ts own
trncking slation or sely iotally on some other independent
sysiem.




The Missile Balance

WITH COMTINUED DEFLOVMENT of 5859
intercontinental  ballistic  missiles, the
Soviet Union now has superiornty in
lnnd-based ICBMs, As rseported in
Flighs lost week (page 331), Russin re-
cently launched two S5.11 ICBMs from
a pite on the Russian mainland into the
Pacific Ocean and each of these missiles
detached three components which fell
into the sea separately. The Soviet Linion
has mdditionally flown an 55.(3 ICBM,
News of this flight was given by the LIS
Secretary of Defence, Mr Melvin R
Lafrd, at a press conference on August
26, The 55.13 & similar to the Amencan
Minutemen. The missile flown landed in
n Pacific target mrea 575 miles, 925km,
north-west of Midway Istand, Mr Laird
declined to give any further detmils
pbout this test. Prior to the double 55.11
firing, the Soviet firings of multiple re-
eniry vehicles had all been conducied
with the 35.9. The latest wersion of the
Minuteman, Minoteman 3, carries a

muftiple independently targetable re-
entry wehicle (MIRV) warhead and the
first ten of these weapons were deployed
in June of this year.

Mr Laird smid that the multiple
vehicles of the 511 firing were the first
sgen’ with that system, and commented:
“If they deploy this kind of object and
if it does hove thres weapons, it would
accellerate the Russian number of far-
getable warheads by three tmes. We
know they have well over 700 55.11§ in
being.” He declined to speculate as 1o
whether the triple payloads put up by
the 58115 wefe actimlly wsapons or
experimental Tockets, or whether they
could be guided towards separate targets.
He said that the DoD was still bugy
studying information  gathersd during
the flights and at the targel area, where
a US Mavy ship wesiched thres objects
from cach ICBM plunge into the s=a,

The continued Soviel deployment of
8809 and Russian superiority in land-

Warlood for a C-5A Galaxy:
main baitle tamk Jm H..

{7 5mim self: ed gun ﬁl 200/b,
which :hmwdal:n?nﬁe l‘tl."d; [
demonstration thot the :r.rmraﬁ can uod

fly erdnonce which till now hos had o be
deployed by siow surfoce methods

based FCBMs [ referred o in The
Mifitary Balance 1970-71* imsved jast
week by the Institute of Strategic Stodies.
In fts summary of the current ICBM
situntion, the Institute says: “The Soviet
Union has continued to deploy the 20
25 megaton 559 1CBM and now has
240 pporstional: a three-warhead £ys-
tern has been tested and may now be
available for them. Soviet land-based
ICBM™ now cutnumber those of the
United States by 246 and construction of
Boviet Y-cless ballistic missile nuclear
submarines s at the rate of 5-10 & year,
Bui the United States has gobe ioto @
new lechnical era with mutiple indcpen-
dently tarpetable re-entry  vehicles
{MIRYs) It hes started o deploy a
three-warhead system on the powerful
Minuteman 3, Tt is converting submarines
to take the Poseidon ten-warhead MIEV,
now being tesied and scheduled to be-
come operational in January 1970 It
fhus promises to increase itE wiarhead

*The Institure for Sirateplc Studies, 1§
Adam Street, Lomdon WCEN 6AL; I3z ov
%2 .50, poat free.
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pradguction for Alr Caneda's
Lockhaed Tristar and
Boeing F47 aireraft

Thinking two years ahead ts something we taka in
our strida, in prnm our new Flight Data Recorder
01-01-1 in compliance with ARING 573 in ¥4 ATH
format, utiiising the lstest lechnolagical advance in
composite plestic materal.

Manufacturers of Process Monitors, Digital Probes and the proven
complete 3AB Data FOR system
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LIMITED
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lead over the Soviet Union. Soviet armed
forces and defence spending go slowly
ip; in the United States expenditure has
gone down from some S$T79.800 million
in 1960 ta $74.000 million in (970 and
is plunned to fall further still.”

On August 31 the DoD announced
that the US Army had successfully inter-
cepted & missile for the fint time with
its  Safeguard uniti-balfistic missile sys-
tem, The Assistant Delence Secretary,
Mr Daniel 7. Henkin, said that a target
Minuteman missile was lavnched from
Vandenberg AFB, Calif, and 8 Spartan
missile, part of the ABM complex, was
fired from Kwajelein Atoll, <200 miles
(6,760 km) away in mid-Pacifie. The
Minuteman nosecone wos intercepled
outside  the Earth’'s wimosphere, Mr
Henkin said, but be would not staie at
whit altitude this occurred. Meither the
Spartan nor the Minuteman Inunched
carred explosive warheads. The success-
ful Interception wis delermined by
groung instrumentation which calculated
that the Spartan's finsl -stage, which
operationally would carmry a nuclear war-
head, passed close enough (o the Minute-
men target to hiove caused its destriction,

The Safeguard system uses  wo
misslles: the 25t-long, 16.7m Sparton
has o range of several hundred miles and
iz the primary rocket [or imtercepting
enemy ICBMs The 27f-long, 32m
Sprint has o range of 25 miles. “40km
and s designed 1o intercept coemy
missiles that elude the Spartuns. The
Sprint has not yet been lested againsi
a five missile. The US Army had pre-
vipusly tested the Spartan by aiming o
al points in the sky: the recent successful
intercepton wad the first time i wis
actoally fired at an incoming missile,

In April of this- yesr, the Army
relessed statistics showing  thar fewer
than 60 per cent of these two types
tested wntil then had besn completely

Harriers for RAF Germany: o lipe-up at
Wittering of Mo 4 5qn  alrcroft—bearing
the squodran's Insignio—before they left for
Wildenrath

suceesiful. The Spertan had. been
launched from Kwnajolein Atoll I3 tlimes
—11 of these launches being completely
successful, two  partially successfn]l and
two of them [ailures.

The Sprint had been launched 38
times from the White Sands missile range
in. Mew Mexico, 19 of these |aunches
being completely successful, nine of them
partially successful and len of them
fuilures.

By “partially - suctessful” the Army
meant the ABM had completed some of
ite test objectives. However, none of the
partinlly successful ABMs would have
been eapable of intercepting an enemy
muissile.

The MCBM balance between the Sowviel
Unien and the United Siates is one of
the main themes of the new issue of
The Milivary Bualonre, and al a Presy
conference last Thursday, September 3,
the director of the 155, Mr Frangois
DPuchene, suid that as & broad distinetion
the USSR hadd over the past year (“cut-
off time"” for preparation of the annual

Donish Droken: one of the 46 Saab 35
Drakens for the RDAF, the first of which
have now been delivered (g2 news item: on
page 414)

rooklet s July [} mualtuplred its delivery
vehicles, while the LUnited States had
been  multiplying  warheads  with  the
development of MIEV—for example
Minoterman . 3 with three witheads, He
commented that the USA bad taken “a
qualitative leap” Inte the era of the
MIRY (multiple independenily targeted
re-entry vehicles). In the seaborne sector
af  the nuclear deterrent forces, Polaris,
he commented, bad posed “on extra-
crdindary problem™ for the Russlans.

This parallel increase in missile power
on both sides has taken place against
the backeround of the Sali (strategic
arms  limitation) ialks  which  were
recently  adjourned in Vienna end are
due to be resumed at Helsinki im
Oclober




Cannda's Surplus CF-5s

A TOTAL oF 74 new Canndair CF-52 for
the Canadian Armed Forees, part of an
order for 115 ploced four vesrs ago,
are o go into slorage as soon as they
are bullt becspse they nre surplus io
CAF requirements, One Canadian néws-
paper cormespondent has described  this
dead-end prodiction i “a bizarfe tesia-
ment to the vagaries of defence pro-
curement.”

The reason for the decision not to put
these additional CF-31 into service Is;
accotding te a Capnading Government
explanation, that defence Tequirements
have now changed,

Up 1o now & tolal of 41 CF-35 have
gone  into service with two sgquadrons
{433 at Bagotville, Que, nnd 434 at Cold
Lake, Alia) and with the Armed Forces
Engineering Test Establishment at
Uplands, pear Oflawn.

By the beginning of this year the CAF
hoad' all the CF-5s it could handle or
needed, but the Defance Department wis
committed 10 its contract with Caoadair
gnd continued fo accep! the aircrafi,
which were inhibiled ns soon as they
came off the prodoction line. About 20
of these OF-55 will be held n Teserve
1o supplement operationnl losses, but
there i an uncertmin future for the
remaining 34, They might be sold to
other Mato air forces or assigned 1o the
three squadrons of the Canadinn Air
Wing i CGomany, or they could be
scripped,

The CF-55 were originally ordered in
1966 on the bhasis of regoirements out-
lined in the Governments Defence
White Paper of 1964 when the CF-5—
Canadlan-built version of the Noerthrop
F-i Freedom Fighter—was considered o
be idexl for Canada’s pence-keeping

RAF Strike Command's Blue Steel gir-te-

surfoce missiie with which ies Vulcams are

armed. Thiz exemple war ssen moking o rare

sullﬂf appearance ot Chivener's recent open
y g

ritle in the 1970s. However, under the
administration of Prime Minister FPlerre
Trudean, n review of foreign and deflence
policy has taken place which has given
Cunadian peace-keeping o low priority
and Canada s reducing its Nato com-
mitments. Among the resulting changes
the number of CF-52 to he put inio
service was Teduced from four sguadrons
—thres: opérational and one traiming
squadron—to two—one training squasd-
ron (at Cold Lake) and one operationa}
squndron {mt Bagotville).

Canadair is also supplving NF-55. &
version of the CF-5, to the Royal
Metherlands. Alr Focce, which has oot
reporiedly shown eny interest in the
surpius Cansdiin CF-5s,

Phantoins for Iiracl

DELIVERIES OF McDonnell Douglas F-4
Phantoms to Isrsel are being continued
by the United States 1o maintaiin o
balance of power In the Middle East
arce, The US Defence Secretary, Mr
Melvin Laird, said at o Press conferance
in the Pentapon Jast week thet the
original US-Isrpeli sgreement, made
during Preaident Johnson's administra-
tion, wes ambiguows as to whether the
United Stites woirld replace fighters lost
in combat with Egypi. But Mr Laird
gaid that the United States had muin-
tained the commitment it had made and
bad not “backed mway from™ the com-
mitment it had o muintain a balance
in the arcns.

In 1968 President Johnson nereed to
sell 50 Phantorns to fsrael and about
four were delivered each month: Mr
Laird said that these aireraft had not
beea fally delivered when the cease-fire
propossl was made, adding: "I think it
was understood that those commitments
would be met.”

Oificially, the United Stutes, in the
person of President Nixon, has refised
10 discuas these arms deliveries since
early this yesr or to respond officially to
Israel’s request for 25 more Phantoms
nnd 100 more Skyhawks:

Demmurk’s Draken Deliveries

FmsT THREE of the 46 Sanb 35 Drakens
ordered by the Royal Danish Air Force
landed ot the RDAF base ot Karup in
Jutlind on schedule op September 1
they wer2 flown in from Linkoping by
Danish AF pilots who have been under-

FLAGHT Intarnotismal, 10 Sebtember [970

poing training in Sweden, and were re-
ceived by the chicf of the RDAF, Maj-
Gien Mils Holst-Svarensan.

Peamark's Draken orders were pliced
with Saab in Muarch and July 1963 and
include one aguadron (20 aireraft) of
F-35 fighter-bombers, one squudron (20
sircraft) of FR-35 fighier-reconnaissance
versions and six TF-33 (wo-seal- trainens.
The Danish Drmkens differ from their
Swedish counterparis mainly in having
inereaged internal foef, larger weapon-
carrying capability (9.000l6 of external
stores), new ovionmics amd on arresier
heok.

Spain‘s Fhanloms

SPAIN'S DEFENCE AGREEMENT with the
United States, under which the Intter
folaing the right to the Polaris submarine
base at Rota 2nd air hases ar Saragossa
und Torrejon for aimother five years, and
in  return for which Spain is getling
warious forms of zid and military equip-
ment, has reccived an official Spanish
welcome m the publicity organ Spain
Today,

In ity Aupust 24 issue the wvisit by
Sr Lopex Bravn, the Foreign Mingster,
to Washingion 1o slgn this new Spanish-
LIS defence pact (2 journey which was
kept highly secret at the time) is recalled:
it ook ploce on August 6 and the US
signnfory was Mr Rogers, Secretary of
Siate,

Under the termi of the new pact the
United States is lemding Spain  sbout
£50 million ta buy military eguipment,
including 36 Phantoms and an unspeci-
fied number of transport aireraft. The
Spanizsh Alr Force and Army are both
being supplied with helicopters, while the
MNavy will receive about 14 surface ships
and wwo submarines.

Aupsiralia's Turnaa

A SMALL TURBMET-POWERED tarTgel air-
eraft ecalled the Turana is bemg
developed by tha Austrafian Department
of Supply for use by the Royal
Australisn Mavy, deliveries o whom are
dur to begin in mid-1971. Tomna s
being developed on the basis of the
Iknra  ant-submorine goided missile
system, plus experience in manufacture
of the Jindivik target drone. Production
will be underiaken by the Government
Aireraft  factorles. Turana  will be
powered by & Microturbo Cougar turbo-
jet and its rocket boost mbtor is being
designed and manufactured in Australia.

Marconi Radur For Argentine Navy
THE Two Type 42 destroyers recently
ardered by the Argentine Mawy will be
fiited with target tracking madars by
Muarconi under o £3 million-plus contruct
awarded to the company. It iy the first
export order recedved for this rader, the
Type 909, which is posiibly the most
advanced of its type in the world:. Each
ship will have two such sysiems, which
will be used in conjuneticn with Hawker
Siddeley Dynamics’ Sen Dart missiles;
they will automatically mcquire and
track tmrgats and illuminate them for the
scmi-passive homing system of the Sen
Durte. Both ships will b Sperational by
the mmid-1970s,
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(}) sStraight and Level S

oLLo FREELUNCH ond I arrapged (o
meet 8t 9 o'clock on the Scroggs
stand, in front of the sixth

brochure cupboerd from the left, on the
opening morning of the show. There wos,
hve said, something he particulurly wanfed
to tell me.

To avoid being sidotracked on my
way through the exhibition hall 1 wore
my new baseball hat pulled down well
D¥Er my Cirs.

1 arrived on time. No sign of the great
man, “I think you will find him in the
company chilel,” wouchsafed a young
woman almost as beautiful as the girls
on the Fifghe stand,

In the chalet they thoupght he was in
the Press Tent and in the Press Tent
they though! he was on the stand,

When 1 got back 1 was amaged to find
the entire neronautical press of the world
assembled o [ront of the sixth brochure
cupboard from the left. As 1 approgched
there was & dealening roar, the stand
pareed, and the world's acronnutical press
disappeared from gight in & ball of
orange flame.

Tha door of the brachure cuphoard
opened  and out stepped Rollo, He
prested 8 button on his mauve shirh
Within seconds electronically  actusted

“The Times", Septamber 2
Concorde
‘thunder
crack’ at
1,140 mph

By ARTIIUR REED,

o, T |

Thank yau, | hod o delightful week on the beach . . . {Banoist Hydro-biplane stuck on a river bank

Wotch it lads or they')l be wonting thaot Queen's Award bock

rams supplied by Scroggs Total Asro-
space  Systems Capability Lid moved
everyihing back into place,

I discarded my disgoie, “Sorry I'm
late, Rollo—they told me you were at
the chelet but when I got there . . .

“—My dear Brian, think nothing of

“Dally Mail”, September 2

between Omaha and New Orleans, (913, The pilot was Anthony Jannus

it. I'want you to meet our Total Aero-
spuce  Systems  Capahility  marketing
director, Follow me."

“The name’s Roger.™

" _Terribly sorry, dear boy, Mow this
is absolntely exclusive to you, Ronnie
What was the name of your paper
againT™

® Sorry Granded, there isn't o MNew
Types Park. Youw're thinking of when
the SBAC show was at Hendon, in
the thirtles or whenever it was, Those
ware (he days when they designed, built
and flew a new prototype in six weeks
at & cost of [ess than E10L000. MNow it
tukes six years and £10 ‘million just o
write a specification end the old experi-
ments] depuriments are full of mock-ups;

Today the Mew Types Park is in the
exhibition hall, on the stands of the
equipment manufacturers, That's. where
the exciting progress takes place now.
But i black box just hasn't got the
giamour of, for instance, the protofype
Bulldeg . . -

—Speak up laddic, 1 can’t hear you—
there's something fAying over. . . . Gad!
It's the prototype Bulldog! Or should we
gy Hightand Terrier now?

® That Welsh bloke savs that the pro-
posal to transfer routes {8 “non-megoti-
ahle,” Dead right it's nom-negotisble,
The elected Government of this couniry
has szid that's the way il's going fo be,
wnd that i that. ook you.

“I'll knock his leek =bout his, pate,
upon St Davy's day™ (Pistol, Henry

Act TV Scene I
ﬂ?a- gﬁ-&m\.
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HELMCOPFTER.  Hiller 138, Expellant  soaditim. :rmLu.Ln on engine Hesusitel eonditlas, 23978 &.0.00
Veni recent O af A tedle, laiw of Tile &5.780, Martly foile Timiber & Bojldsse Co' LA, Bl Lans,
OEN-AVIA LTD, Alandsn Huaee. Oudlldferd, Bur- | Peliharps, Sorwich. Tel: Hevingluwm S
rey, Phome Suildiord 60bE (CH L1714

£X 0 b e a go-onywhern plane, Sittsd with
YiIr L VOR/ADF, - Far furthey  detalls  of
Cozarte 178, .ﬁ.ﬂiﬂf riog Dacolas I8 or  Lowesboft
Eigad. [17E8

BEALLE AIHEDALE U-ANWF. 217 ©rna. E af
AL VHF'YORCADT, 4kt Malntainsd o

al coet, Chenee baa bwin  Apply E. A, Dlicher, 4l
Quesien Birert, Laondon BN L175&

CESSNA 210, 1B6E. A/F 1 88nr, Check 3 recenily
completed; 1.300he ta #am to next Check 4. Engiees
. proge. hade AL o rin, 3 VHEP2 YTOR, 3 TLE.
2O, 3 AP and J AXDE AP Baskes inohids sere
time enélne L0550, Teli 0100 48i00. ' Telsw 99511.““

STAMPE - EVEC, 1840, Loy bhowrea, fully modifled,

mdlp, wtarter. Inmmmaoddais condition: Frice £1.380,

.I'QD.I.I'.. D=118 1ESS. Toml time MHAT, e
parmii. Fricg. £1,2H

Alr Nuvigation & Tmding Go fdd, Blaskpasl Afrpart,
Blackpoul, - Te] Moo o520 4A3pE, ]1'7“

NEW  AIROMAFT &t E3300F Beuilo ‘Terrier just
completod by - Alvls Lisl, Dovent Wil haerw,. Tull
panel, dunl sosiral. Al slectries. t be maasvllain
waloe. Coalact Mr Henmel, Covenbry 301009, 11954

KET, SELLING FRIVATE AJRCRAFT FROM £500
TO TRANIFOAT AILCAAFT OF SEVERLAL HiLLIOW
B LLARE

FINAMCE AVAILABLE OM ALL
IKIEUTI'I"I AND LIGHT AIRCRAFT

Fly above the weather
swiftly and aconomically

izad PFrop-lat Exscuiiva Airirafi
imrmadintely avaliable; Snly T howrs since
vpw, T puasmager sants Rader sed full slreaws
squipreant, Pull finance availabls a8 diesee
purekass or imsss perchass. By aww cinditlen.

Hruntley 105 H-rinn-n 5 mu- Cnly_ 34 hours
Bawn mn airdrmme, Flew © VHF{VDR[ILE AIF
Im sy pasd oriar, t_uwn

[T - 0. Edmciative mﬂ.mmﬁm. Fubdie Transpne
= Full Sa-iging Deuid | mEerd ek | g

Boe .l.uupln.t. uqr. Full Are Prdle Starien, WHE]
NMORELS, ADF Mirker, Blicteiarercem. Engine TR0 L
AN, weed 1 R hdurs, Owid by o leed lng marefsstaring
cormpeny in Engling and lain very good ordar, £25.000

&) haurs dsimly, DOuil cosirnln. &lrwayn
sglipment. 3. i sutd-piler  Reslly  gead
Comanehe in sxoadiant aoder ihroughoun CES,950,

ZO0==>Crpc MOZPFZ=T CCCH

DU MEW THOWRDHIM & WMOW AT COVRNTRT
AIRFONT; .

SHACKLETONS COYVER THl YWHOLE ATRCRAFT
FLAR,

Fipmr Twin Eormanchs, 4 mam Frivass ar Publie
i of A Esterlos peig Bius andimavy. Enging time since

WE PROVIDE FINANGE DN TRANSPORT
ARGRAFT REGARDLESS OF WHERE
THEY ARE PURCHASED

Our specializts will produce (ndividuel
schemes to sult your particular alriive.

Transpart olrcroft Immediotely ovoilobls:
DT B-11 | Passsnger nlroralt ples two ipare
mngireen, W1, 000,000 L5,

Fising TET-Y10 €. | Pax/Cargs nirceali.
DA THE BOS LIS,
EMT-TR Pessenger alrorafe. BLANE00 LS,
BrOT-120 F: Pan|Cergo Airorafi:
B4 160,000 L2, mach,
BTLE Primnmanr alrerafi
Prices wubjues tu canfiguration
ETFI0 B Passenges mircrafs,
Frice subjecs is sonflgurarian.

B7I7-31 Frasampsr sirorefs $3,500.000 5. mech.

BALC-1-11 400 Series Pasianjer aircral
§2,200.000 0.3 mach,
drltmnnin. Thres 303 Eeriss Puisssger slrermle.
Twe 100 Pawanger sircrafi One 3IF. Barlew
Pan/Curge airerait.

SPARES
avalinble on BAC 1-11, Britannia & Boeing 707

WANTED

TWO H.5. T48 AIRCRAFT
:jfiﬂl'lmlm; and priee should be sent to
snd Office

Head office 170-3 PICGADILLY, LONDON W.1.

THE LARGEST AND BEST KNOWMN
AIRCRAFT DEALERS IN THE WORLD

. SHACKLETON AVIATION LTD. ESTABLISHED 1330

International DEALERS.

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

lodml DL, Buify 1970, One. saer, l‘ﬂ;‘m and i

Cudreast Parmin mn My, Az ngw. L]

Falpo FEL, Fad 1 sesis gl :hdd; Frivite © af A
el Jurs Iﬂl Bt merihia

AT WiHF Sochar Jm-ﬂh-md =0
In wery good crder throughoos £3,950,

Mipper M 1L One snas cnly, 75 héures Nven ol
Currant Pasrmit 2o Fy. Immeculaee £F3T5

(=TT ] np-- !'-I- |r|lr|'||.:n:l Hirrn anl I-dh-um.
nsHer veacz. Soan Tt rawar i
L5 8.

Meta Sokol. 4 seari, Vhicte aned bl !I-lk:rlhl-l'tlﬂ
angine==TH0 100 hmari. Current C ool A, ITRCTakie
undercarsigpe. YHF Furghy MR 0. & spsrimen's
arrgrale. €359, v

Fipar Coli. 1 ssiae Whits snd idus Engles TSO
408 hours. Dual comcenls. End fping penel. VHE.
Iry wary good onidtion, 1,078,

Caaans 7M. Qréy |BS kowry since ny, Privame ©of
& urpil U9F 1, mmwm VHFYORNLYE Cesnnn
60, VHEIWOR 2 Arc Cammng ADF, Marksrs.
Thin aircrale bs i, £F 050

Aurtar L50. Lirge modsl=mrries foer peapls,
Engine TS50 785 mowre. YHF: Glider Towing book.
n good ergar, Omly CFFN

Ao |A Btscks—Dpighs. Tarcler, Mord, Susoe.
Erenups, 3 Emerivdes, Mosssy Mo A, Belkoe
Jenlar, Copans 1T2E, Taplor HMonsplase, 3 Cemona (50,
Helia Cairlar, pedel DA 1881, Chipsmunh, Feurniae
BP0, frdal (408, Tiger Mathe

Tel 01-433 2448 Telex 263975

MEMIOW <O0ZMO> MrOW MOZEIO0OXM <D P0




FLIGHT internetinnel, 10 Ssptembar |970

e

A 188 model Jusl baded N spalrEl @ Duki. Calby
T5 edire mincs e Full alesays radio wath 'disl
ILS Apcabvars. ull duni oonirale Inelud|sg Brakes,
six semh  three-Diade de-iped propeilers. s
aube-pifol. leng mage wiks. New Private ©al &
£18,800

BAROMN B&S

B 1064 mode| shoflly Fo De tracled |1 agalnsET 3 o e
Baran 58 Company owmen -and | maintained 1o
Transpor Caiegory standards. Alrwaye radio; ful
de=icirp, max #8Ei; long anps Fanks, i duk_!
comnrole Including brasss. H-14 gutsqilot with LS
epsnier Dme yaro hme &ngms - S19,980

MUSKETEER CUSTOM Il

Omby 206 houre since new e HB00. Powered by ihe
TS . Tuml imjiso b sikgine. 360 oh, VHF VOR: ADF
Two cakin doocs and & Pest of sthar meira, © af &
fxpired May 1077 - Distaading comfitan B8 ,5-00

e
]

u

35

SOLE DISTRIBUTORS
QUEEN AIR BaD

ﬂ??@ echecraft

SALES AND SERVICE ust tratad in rLd»]:.nr.l A ¥ing Bo0. Boged o 1he

et nies maifzined 1o AAE stardards
"‘-':l"l'lr.lrE'IHl'lHIl-uh afdpsed  kcluding  Collibs
@ ROLLS-AOYCE guionles with dugl LS, dusl A0F, AVC-E5 mdas

COMTIMNENTAL Sunaicr 556 HF. Dxygen ofc, Execotivo interor sith
SERAVICE CENTRE couch mnd  odlvdia seals. coilel mad Dl
PARTS . SERAYICE - SALEZ Immodiate delrary. 128,000

RILEY DOVE
Bl 1560 mnd now wiihy e Ay comesrghon. The
E EAGLE 400 . Lycamireg $eigines Rk fur Bréy 200 hoes
=cp; Thres=biade propeiers. Full ainways radio
phis space for Decca, De-cing with nyign -plping.
Expauing inbuckhe with als poals, toklad and wash
AIHCRAH bamin. The cabin kptures doulife paned windows
aril Southwind cohin heater. Mow . Private © ol &
14, 804
SERVICES |53 vnroomenie
Thin sirongeat and mos) proven aecret n s clees

Fully perobatic +84 G Powesed by thie leeoar
Conltact: & Ppoton-Willinms, 116 hp-anging fgeewan mor 8xcling pardormanoe
Eagie Alrcrafi Services Lid., Maarly 160 houss remaining om iho angine. Gal &

Luavaadon Aarodroms oxpines March 87 Fully wguipped. including
Watiord, W02 7OY. 1 ;E;‘.l ::n'-'rlr WA, Priitaly owosd gnd Hawn
2

Tal: Qareian TH233

UNIQUE EXECUTIVE JET

D.C.8 Series 10 executive aguipped with
24 luxury armchalrs and cobches.

Only 850 hours total time zince new.
Full non-stop transatlantic range.
Offered for leage al £25000 par month or outright sale

EMPLEWOOD AVIATION™

AIRCRAFT LEASING AND SELLING SPECIALISTS
3 HIGH STREET,WINDSOR, BERKSHIRE, ENGLAND.

Telephone: WINDSOR 66811 /66812 Telex: 84518 Cables:Tempair,Windsor.

Rogers

Sales and
Service

/" Rircruft of the week

PIPER TWIN COMANCHE

1064 Model; 1770 hours Total Time; Engines 950 hours laft; Props 450 hours
eft; Two King 360 channel VHF; One King VORIILS with Glideslope; Bendix
T12-B ADF; KR-20 3-light Marker; Full Panef; Night Flying Equipmant; Dual
Contrals; Autocontrel I Autopilot.

£10,950
. Call Mary Plke at Bedford 62441 for full specification.

CENTRE Greet Barford, Bediord. Tel: Bedford 52441, Telex: 8231

ROLLS i

ROYCE

CONTINENTAL mmm/
SERVICE




FUGHT Interpational, 18 September [870

AIRCRAFT FOR SALE

AIRCRAFT FOR SALE

AIRCRAFT FOR SALE ‘

mittaotshle, woll squipped, £1,000° per shacs,

LIARTER mﬂs avmilals o Mpmey 04 Four.
ﬁ Tafvy Gawmo el 0l-583 SIT7L [LHAT

WERSIER AVIATION LIT
OFFER

mcuwuvmmmmmnm

- Transprnder, Alframefprop Suleing, Hetad sl

m:d:d Altimstio (11 with  cotplets, Coygen, Sterea
ingin trfallotion ' Mew O of A 0. 511,

TURMG TWIN OMANCHE H (G TT YWohe. Full
1F wilh ENME  Adéizionsi ADFI Az AP with
oodpdera, TIpr tarka, Oxygmm. £21.500,

GEMINI Cirras 3 enpmes, Murphy VAP Dol nom-
ron. Teew O of A Wilnga of 68, KT
THL. LEAMINGTON SPA (GS24) SRSEN, 1631

CHEUENA  (4BE - ok, Over 1000hr 1eft on  eogine,
Mamy HYES ml mdllin, aitem, Mgk, rhrl'lchdr ol -
ing.. edo, Tvaa it O ol A RN~ Wiislakr  Flving
Barvizes Lid, |

pkpeal, Atrpart, "Tell fisckposl i;“ﬂ.

FETER CLIFFORD AVIATION LID
OFrER.

FIFER OMANCHE S5 Autsltive. TT engins 13dkr,
tunke. 3 VER/YOR/ADP. £0200,

L AINDALE, TT @ihr, O of A fom 0
VHF, 2 VOR; ADF and maglkers. 401500,
CEHENA 1120 TT hr, marfent oo A IFR

S H“l;ﬁ,'iiﬂl- SMJ&_H?ME -I? FINANCE:
BRMONETRAT i I v
Eend for outf afest 1188,
Alwayn 'regulnad; Tsed Alrcrall:
TRFOLRD AIRPORT-=KINLINGTON,
Tuli Kicilngkon 4242
Ceblis: Qlidalr Couford,

o &l
WHITE WALTHAM ATHPIELD, MATDENNFAD,
Tl Littiwwick Green 1341 [EEa

TEAEMA 3108, 1988 Alddme egulpeed.  bew  Twurn,
ile fair 1o Mew York pald to vew, E33500 with TE
€ ot A Blagls-snsins laken s peci-orhange. Con-
lant ‘Tetry BRiewart, 01-050 @171 (1830

husiness jet travel
| saves time and money

_—lf you are buying or

leasing your
b‘L-IEIFbEEE- jet aircraft

. consult

DISMORE AVIATION LTD

175 Piceadilly London W1 el 01 629 6966 __J

Spares

STAVERTON
AIRPORT

GLOS - AIRTOURERS

THE SAFEST * THE STRONGEST

LOW RUNNING COSTS

PROVEN
and
IMMEDIATE

Service

CHELTEMHAM

| Talephone:
| CHURCHDOWRN 3385

TIGERE MOTH. Hew J-yemp O of &, oW rspray
HRAhr ta @0 o Enging mmiecdisse, £1,595 Fhond
O -E0E S [1Tis

1] BN GQUENN ATH, precurimed sabin, Medal
g, felly TPR. de-lifng, hssled @indahsells, Coilins
P10, transpsndar, mutlar  wldimelsr,
madar. Tull alr condittafind and  préssarizsd
aaecotiyn  intecior with ¢
new, engines Eyoomin
TT: ale & bre cight long
lgase or pale, extremply  favourable condluonm:
u'ﬂ'ﬁ'ﬂ.n&ﬂ.n ALR LEASING

ELE 000 a'rmm-r. 4
L!Ltul.c-z'tm‘l‘k -
- Na. 5V 43 = '.I'l!ul B OT-23004. (] ok

4

-l FOE SALE
h-\h’.l.lh—wﬂinm hll.'!rlll-‘l aftar. Blodiglas
DOH, U5 reglaration, W% 1 presnty. 08
DilkEy B Inl:l:m.u o high denasty Entecior,
fies avionies; =z North East: sirorelt 8 mooths
i

ikt

Bemin, |
Hull nir

hE"l'.Il.N'l']ﬁ].u PRI HEDUCTIONE AHE
PHORsEEL TP CARH DAL
Wa nre Fmdy to move. Write, eall or wirs 4oz

UNIVERRAL ATH LEASING Gl NG i
D000 STUTTOART, CEIEMANY

Tl &3 & 83 Teno H?-l_ﬂﬂlﬂ.

CEESNA FITIE. Mlae und while, fited FS-channsl
bmnscelver with VOB ndiosior, Bendic ADE . whih
EHPG, Mony otlyer extrps. TT 1HHr an engine pnd sirs
framea freen new by privats owner. Woeld sell for
L4300 o @ half share st £3,200. Besed LBA. Dredit
similnbls or tukr corsemrs o port exchange. _Rﬁ
Slirfield 0343, t

BEECH MISEETEEN 155

Ten VHIF Olss I VOR/LOC, ADF.- ¥oll

il ransl and
two Aluimeters. HII.'II!I: dl0hr mnd O of A to Amﬁ !?EI.

touT  aekia, w00y, i-miin gl 8
Lycoming, Teefnl Joad etascnrd 10005, Trisunctive

pbatwoTE  esomllinl condition, O 500 Dor gulck sale.
Tl Cfioe:

o pEl-B10 S0RY  Home: W, oer SHIET or
write! Davil Batemmn, Jsanond Purrow, Morlsy Gress,
K Wilmaley, Chisshive. [ Egski

EMA DEALERS

AVIRTION
1

_TEL: CHOBHAM 7475

O EHAM WOK NG, SURREY

PAPE DRATE

SPORTAIR AVIATION LTD

FOURNIER RF4 AND RFS
The moor exciting light seroplanes awilabla
Tavrmg d Training s Gliding % Anrohaco
Usrivallsd aconomy and perforsanes
Cood A, Quick Dedivery. Spaies in WX
% Froa training to PPL for RFS porchpsars

4 Fres convarslon training for AR purehasers
slready halding FPL

Biggin Hill Airfinld, Koot Tel: 1118 & 4717
ffar damonrtrations training snd sparas)
Luton Airpore, Beds Taf: 17684

| rakDoN,

YORKSHIRE LIGHT AIRCRAFT LTD

ROLLS-ROYCE CONTINENTAL

SERVICE CENTRE

PARTS SERVICE . SALES
ARCO RADIO DEALER

BAADFORD AIRMPOHAT,
Taf ; awdan 31 13-4

[i.llﬂ*.

F

k




w  FLIGHT fat tianal, 10 Sep ber (70 17

LET US DEMONSTRATE IT TO YOU

@ Continental 230 bhp engine @ 1969 model @ 400 =eriec 360

VHEIVOR @ 400 seriezs ADF @ Comoune spesd propelior i Tap
spaed [T0 mph @ Croming speed 140 mph @ Long range fusl] issks
# fange up eo 1,300 miles @ Racs of climb 980 v per minute HWHE
& Accommodation for four peaple plus |2 by baggage @ Cash WELICOPTIRS
price. £11,000 or Jease for 60 moniths ar €100 per month,

SCLE US CONCEEMOMAMES

rovsgate 25> AR GREGORY LTD. | gz
DENHAM 2417 Maintapance &

Cof A

DENHAM AERODROME . DENHAM . UXERIDGE . MIDDX. Air Tadi B Chartsr

= —

m a8 r-lc B FF® INTERNATIONAL (SERVICES) LIMITED

SOME MORE JETS FROM OUR COMPREHENSIVE LIST:

BAC 1-11 Series 400 for lease
BOEING 727 Series 100C for lease
CONVAIR 880-22M for sale
DOUGLAS DC8 Series 33 for sale or lease
CONVAIR 900A for lease
DOUGLAS DC8-55F lease or sale

FULL SPECIFICATIONS AND PRICE BREAK-DOWN s HE s
AVAILABLE ON REQUEST. Please send for complementary copy of our Hsting

CLARKAIR HOUSE, 85 TOOLEY STREET, LONDON, 5.E.IL. Tel: 01-407 8417/8 Telax 884855
4 Oversens Offices: AMETERDAM, NEW TORK. MONTREAL, MIAMIL SYOMNEY, RIO DE IANEIRD, HOMG KONG, BANGKOK, BERUT, BOGOTA

[' BOEING 727 SERIES 100

For immediate delivery we can offer two of this type
of aircraft for sale or lease, wet or dry, together with
complete ground crew, sir crew and engineering
support.

IR E R A RR R DA R R

advanced Cessna dealers

TEL: LULSGATE Ti4 or 444 ' BRISTOL 24401 or 32406 FREQUENCY 127.75

LULSG

Aviation Consullanis. Servics departmaont offers guick and eMcient service and quality
C of A's. Contact Jack Evana for service and Mike Price for sales enguiries.

1
Al new Comens wingd Ilaksbe | i imlty 1S Fiper Ariec, Alrways DME L1155
THE Casana 155, 30 VOR trom £3, 850 15T Fiaer Anachs Alrways LT,008
18l Cosana 180, 20 £5,530 TS Twis Comanuha, Ainways £10,000
1967 Conama 130, 30 £3,08 T8 Pipar Arrow, Bineays 10,580
18T Comama 1TH, Airsiays E7,50 18R Cherokee (HD, 306 VORADF. £7,8%0
1160 Cpgama. 172, 30 VOR/ADF £6, 75 VRS Plper Apache, 3 VHF[WVORADF L7759
1900 Cemann TTH, 340 VOR/ADF [T N p] 96T Radlys cluh Ma, VOR oy ]
1898 Cansma 1TE, VOR/ADF 3,50 Toid Bpwch Travelnlr, &lrenys, de-lsing E17,000
194 Comama 338 Airways. Pulilic Tianapas mirse 18T Jodal 105, 89 channed Full pansi 2,880
i Eesch Barmn, Alrways, 10, 5%m 14 Milan Gemind, [mneouisis E8ia
1968 Cherokes 168, Alnways R A TRSR Amsier Mark 5, Ploasay radio, full pansl £,
TIET I Cherches T8, 2P VOR frem E5.00 Aerobatls Stamps, exosdlent canditton [afi ]

FINANCE . LEASING . HIRING , BRISTOL AIRFORT ® TWIN AIR TAXIS AVAILABLE, MEMBERS OF A.T.0.A.

T P— — —_

/ USED AIRCRAFT FOR SALE

CESSMN A 150] 1969 VHFVoR
CESSMA FI71E 1964 VHF
ogers SmAfhs i vie
TRI PACER 160 1961 VHF
| JODEL DI40 1940 VHF/VOR

PUP 100 1968 VHFVOR

PUP 150 196% VHFYOR
r us TWIN COMAMCHE A 19584 AIRWAYS
Camplepe spocifioasion avallebs [rem Mary Piks Tolaphone Badfard &144), Al chess sircvalc
sre m excellans flving copdisien with eurrest Coargibeizes of Alraorth|nese Demsasrarbon

flighsa guickly sreanged o your nsaresc li-rﬂ:lld. Parc exchange dealy for sircralt or &ars
welcomed, Finanee or laase subject ta pnagotiagion,

Immmnm /

Great Barford, Bedlord. Tel. Bedford 62441. Telex. E2217




I RIRGRAFT FILAMENT BULBS

& Midget panel, Inserument, Mavigation.
Sealed m, Antl-collidon, Mean, snd

Sirobe.
@ Landing Filement Salbs.

® Amarican & Brigish origin and manufacours
ARE Certified, qualicy cantralled

ELUORESCENT TUBES, ste. |

& “On Airport™ snd “Seryice Flight™ facll-

ities available for expare ordar.
@ Quantity rate prices for call off orders

@ Purchate tax exempeion fer reghcered
halders and all expart orders.

8 Immediate delivery from any of our cwo
hundred and thirty chroe lines.

AVIATION
SUPPLIES Co.,Ltd.

302 Bath Road, Hounslow, Middx.
TELEPHONES: 01-570 4776 and 3589
CABLES: AVISUPPLY HOUNSLOWY

FLUGHT lmtaenotianal, 10 Sshtember 1970

AIRCRAFT FOR SALE

AIRCRAFT FOR SALE

GLOSE ATRTOORER 188 O of A fo 1071, Long Exfon
BEXIR, Darby I.'IJ}BI flasa

MILES MESSENGER. O of A, Aol 1071 Eing
po-thamanl  VHP, 1H4r eagibs LA, Pﬁ;

I[IH.!'I'.. enpinn 1eihr, permit
BAFSIDE BESM £160, Tel: 0l-3003

SOLYE YOUR HANDLING
PROBLEMS WITH THE
LIGHTWEIGHT AND
HEAVY CARRYING
CAPACITY OF THE
AMFOCAS CARGO SKATE

Full delas fram sole disiritulor

SKYTRADE
(INTERNATIONAL) LTD

AIRPORT HOUSE, CROYDON
SURREY, ENGLAND

Telephone : (rl -0B8 433
Telegram! SKYTRADE CROYDON

Overseas enguiries welcomed

MALLYE CLUE, & of A to 172 Perfoct comdition.
L4050, Brwnley 1407, TipE

AIRLINE AIR SPARES

One of Britains oldast establish-
ed spares dealers offer a large
range of off the shell delivery for
CL 44, VISCOUNT, and DC 7C
spares.

oHE .ﬂ'll;Il'l'I‘Fl'.lN LT

Cliersher Eix 3600, 1S, 110hr, Peblle ‘Tansport O o
A Angust,  IFR radis, mryo door, aotoeconirol Ee i)
slpadrie frim U550

.‘!.'I-'I.lul:lﬂljl.":ﬂwcllm:l=|l--|-.|I T . Whr. EY 05 VEP. Prid)

Twin - Comuneh= I, "l‘u.rl:n (nahr,  Allimadic TI1 with
munFﬂ Colllns PN Wing okl Orowp Tedlo Bl
DB and r.ruupunnm'. 11,000
[} Chonkkipe A row, 1568, Sporimmoem grodp, Aoto-
pilat, two VHF, twe VORSLS, marers. ADP,  ma
exlres, £ L0.TE.
New PIFER Afrorafl in stosl.
Peitoasloation Alceruft for sale.

Pricea pyvaibble m regoesi,

CEE _AVIATION LIMITED

ORPORD ATRPORT,
iDL IR,

Tel: OO00-TE4321 e
TVGEN  MOTH. no ot A, wngine ODOhY, FMCEE

2 Waould el unl‘.m- or sirframe sEDar
Hulﬂuﬂmu M. B"ﬁ’f

RALLYE COMMOIDMELE 150, 1070 menge, VHE, VOR
ALNF, Joghr; new cenglbon, Tel: Wolon-u-Elgs i‘lll-T

RANGE pF FOUR CHEROKEE &im ntl I'-I'l o
emuition,  VHF, VOR, . fur-esal, L4 000- 28
Goe Trin Comanche fully [FF. £10mHa
hippshes (RED, naw, Lp 400,
Fingls Comanshe 150, new enpine, mepoaypsd and . fully
wipped, E8.000
AVIATTHON,

TLIHMER
THE ARRODROME. ELETREE

Tk 01-883 el [ 1544

Contet: AT T M e ol
BILL MANN STANSTED 2601
'l‘ul?lMLIﬂ.l“r. 1 =eais, Engoe §200r ton, Neaw
of A, Bxoallent -t:mrd.ll.:lm Frieg- 2 Vandulr
Hlnm Ml Awporh, Esnt, Tel: BNDI gOs1, [iasd
THE BELL JET RANGER HELICOPTER
ﬁ Distributors: 1
T8 Wigmore Strest, London, W.1
1-F36 110
o

DOVES & C47 (Passonger &
Freight) for CHARTER =r LEASE
B.O.T,, AO.C

FAIRFLIGHT (Charters) Ltd

BIGQIMN HILL ARPFORT, KENT

Talaphane: Hi Hill 124778 (24 hoa
Irlrn ;IEﬁﬁu.:irh:ul B-lur!"éill'ﬂl:'llln}

WORLDWIDE AIRCRAFT FERRYING

@ EXPERIEMCED CREWS

@ COMPLETE SERYICE

@ LOWEST IMEURAMNCE RATES
Terravia Lid.

Prine= Consore Drive, Ascor, Berkshire.
Tl ¢ Apcet 21578 124 heurs) Cab: Warfdwide, Acer.
Oparatiomsl Bae, Blachbusie U rpart, Yabaley 3121
e

Dur Company Irequency ia 130,65 Mhx,
Coll ux, we are ot your service.
EXPRESS AYIATION SERVICES LTD

Biggin Hill Airpery, Kent
Telephene: BN9[2233/4

The CHIMP GO ANYWHERE BIKE

&7 (83 tn quick ssmenbly lorm. Ths cwe-
Anater v we which ean ba essrried in o
light alrerafe. 100 fup.g. Astomasic frens-
indaion, Trade sagulries wolooms,
ALEYWOOD LTO, 3§ CHURCH LAME,
WHITTLESFORD, CAMBRIDGE

Talaphone: SAWS TN 2356

Mantenance
and overhaul for gl Piper
aireraft and Lycoming
engines gnd tairancillaries.
Airframes. Engines. Radia,
Electrical componanis.
Propellors. Instrumenis.

CIEAIRCAAFT SERVICES LIMITED OXFORD AIRPOAT
KIDLINGTON DXFORD TELEPHONE: 086-75 4321

C. of A. AND REPAIRS—ALL TYPES
RADIO INSTALLATIONS
AND OVERHAULS

Brocklands Aviatl Lipmsited,
il nnnh- ;:Hh-.m
Sywall Asrodrom

Nerthampton. Talr 0Sk-i13
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" Oxford. Tei: Wallington ApG or 343,

i plome. Dox 188008,
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] AIRCRAFT FOR SALE

AIRCRAFT ACCESSORIES & ENGINES

AIR FHOTOGRAFHY

A really immesilalé &D&El-
178kt TT. Naroo' Mark 13
Thrn  Co-ardne

" AIRCRAFT WANTED

LULSGATE AR

BEEYICES LT, Deslers.
yrgently requlre seccivd- hind

tight singies ar twiow in

ool dithan; sl gy of . transsntions  dofaldered.
Vogrs, :I:: m pl.:i-—hﬁnhpﬂ-m Tal: Bristol 14401/2/3, &t
Lulagsin "I':Id- o]

CERANA 178 wanled far hire or pessibly parchace
Tel: Warprnes J4dd. Hox 170D, [17467

ENTRIES FPOR  AIRCHAFT AND ACCEEBORIES
N m Dompiun Abbrs, Septembat 5§, Eniry
fnrms, detally end cataloguts. Dorsci Avkskiom Cenkre,
Complon Abbas Adcfald, Sthaltesbury, DoerTsst, [T

FURCTALRER

FILVATE reguiris  fpgresester mero-

L1pED

¢ Cmaana 173 o slmilsr

WANTEL—FIFEE A
in pari-eachnngs for

four-senier wlresafl, small hours,
Iatt Awin dbesel puelil, Baffe 1065,

Ladopdn 1060 AL, speml
14 kmaots, vlue £153,060 wpprox.; sensihle swchangs
bffers plense. Box I8SLW. [1Em8

AIRCRAFT ACCESSORIES & ENGINES

AIECIAFT EFARES, Hopines &nd -T-ﬂlt!'IEl'I-Elh-
Vendatr, Biggtn Tl Telr e oo

CONTINENTAL ALS for sale. B0 Bours alnes mojor
swerhoul, E100, Wolverknmpian, 'Teli th'\lT!'I-lTn‘mtll

aft Finance

WANTED.~—Add iaon-Liinrd il lator, Appdnynrd
ilenlater, Byprave Shds Role, AAR Mk T sod obher
Buinhle. Sextants—Hox IS, [i935

AIRCRAFT FOR CHARTER

EUROFA CHARTERE. Axinc and othar ﬂﬂ.ﬂﬂl il

Twin ESngines Alroraft ssniinhils for Chari Cargn,
Aerial Phatography, and. Belt Ply it 3l Boun
Sarvics. 'I‘eluphmn O1-2m.0015, 0= 2000t fnind

ATTEL, PRARSOEET  nERLa, 1:I:|l.1".:r
with ar I‘Iihnul- pilat, David mmrm T-dl'ull'l-ﬂl.
wich, Teli J116:T: [

K3, F2, KB, KIIB and most types of alresalt
cEmorey In SO0k, Accmaorie, oonmirolz nlsa 'lh.|1ﬂ.'tl.!.
Dy pulpmans  Morss. printors,  Lesk
vl rom atk,

HARRINGAY FHOTHGRAFPHIC SUFFIIES LT,
423 Chreen Lans, Lomdon MG, G1-348 s5il-5,
10014

ANTI-=COLLISION BEACONS

WHELEN STROBE
Eh!mﬂ.lh'lﬂ IIWIE
Etores

u.11.d H,utn.lh'r[ Models
in stoek. oT
g l.-nndm :I.I-.

iInter=
exchangs, Ate
(BT

EE PER HOUR, Including insorenes. Monthiy dre-

AVYIATION COMPUTERS

Imlin pgharder of Piper Oherokies. Apemser Aviotion;
DL gL, 78 | mayn ur EAURG 1T, T:-:tl.m ot Arato,
T RAFT LA NT LAM bunl-l.. ludi rul nmtm:l h-u
AIRC FILAMEN PS Chyotubion  madl ';ram N cateorn. Welke. far
AMD FUSES MMuktrnted  eatalorus, Tenl, 8 010, Bond  EBtrest
Ealing. Lemdom WS, 01.807 3913 I

ATRCHAFT FILAMENT BEULBE & LANINNG LAMP
BULRE. ‘Thorus paral Dehting, navigellen lamps,

Amerioan Birato.
FLUORESCENT TORKES, ballasd moils,  slablUters,
Aitings, neon lampe, Dases, Tune lnoks, oartrldge- fusss.
Contlnacus siccks for Eritlsh- sod  Amerlcan-made
simonft. ARB relessed guslity eun.-tml.'l.ed.
AVIATION BUMFLIEE OO0 LTI, 302 Baib  Mopd.
Hasinolow, Middleses. Tal! al-8%i 4.']1‘ prd Af-A%0 TaA0,
a1l

AIRCRAFT SERYICING
0 OF A EERVICING, NEPATRS. Approved to 50060

W irien welcomed, West London Asro Geryiom,
While Waltham. fuBes
ATHORAFY SERVICING. O of A all siroraft te
A500Mh, Alr %0 Tid, Thalpenoy Oresn Alrfield, Hod:
Elngton, fr. Biotrbridlgs, Woromfienhire. Teli Bobe
Bingten  TI8. ElTiA
AlR CHARTER
AOUTHERN AIR CUARTEN, Rounssa alr i,
Frofghi-iwin  Aflema  aod aircrali - Ddhr  gervice.
Diggin T 4480 or G1-0300 3033 (day); GL-080 1988 or
01447 D70 (might): Telem 3456 aash

AIR PHOTOGRAPHY

BUSINESS AND FROPERTY

o .m’?ﬁﬁ“*ﬁi’ Jé{“h' o R 000 et Bekranie
L Ly
rapétal. - B g 'Ef; Jand, fox 18304, [1813

GRARR AIRFINLD with imngar for l.l'.lz 'h-dnﬂd
and no teopnis o lewss H dealred, Moo pims
plense, Prinsipals goly,  £35,000. Box I.HJ.."IE 'IIB]J

CLUBS

PAIVATE PFILOTS. Fly o Jodel Car, £4 per hotr.
Di-EB4 GH2E, BNt DAL [FE2T3

FERRYING

ATACREAFT DELIVERIES. Twenty yEsrs world-wide
eiperignce farrving all fypes pislonp and turbine. Peler
Mok, Wead London Alc Charter Lid, FPerry Hoom,
Copthorae, Buasmey, Phone Copthams 2316, (L]

GROUP FLYING

CHEROKEE ikl Joln out growp amd fy dhis
Bediclifn]l VHFAORLADY émifpped siorsfi ol £3 10e
pér houar. Share  friee £358 Apply MM lanper
0l=188 3533 or Marlew (3E3E) 4655 Bork [D45R

AERIAL OCAMEMAR.—All types wi mesi  emhomis
ke —, by Tar dll Lot
Dilrect Bapplies Liud, 24 Edgenie FrL. IOLHER  wishen $o0 j|:d|1. grnop neRr  Landop,
Fosd, London. I:Ilrm II!?"H. [0iE2 ) Shars £300 or gnder—Apoly Box 10835, [ A4
SAHPPIPER R, CRUTOTAPE - NECOHRDER—LOMS  DURKTION
An auiremaly MORNE Mecaivar whish we e b RECORBEN 45 Gnw
paclormancn uillging The il noles Sue mermiees AR sisaluis mus) The misak hay Bear Inr P gne-

eir il aEripup fienerer Eranchard B

! B0
mairm. Loty i 1“{“ Matres; YHF) 108140 WG, Gomm
CETEEE  wiE Ealaren

guality mpraduction.

AINBOANT CASATTTE TAPE RECORDER~SOMPLETE WiTH Wk RADID FAL 08
& vewly compacy unit whith lﬂ.-hu- w il mepoding al all wroemtt ang
trondcasi wgneis % e
winggaridhng vl maaar. Link wid opers Mmr alther innernd Dl i ar maing

Budi-in

with

supply. &

mapcnes BF000 cps A beuuliful urm wossh wil opetele erimmely wel]

Prequancy

ared s ussiil Aor iepardivg signes shen gifbcme

Send for the Volstatic “'Pilots Catalogue"'

linumia muonthoring =F mhy Dvps ssde slned.
wnd in pardlaulany suliabie e resarding aircrsd
rn  Granwriiemion. Lomg  durston peeonding
fmeiliiy fs meFrwed Dy (ha nclusion of an eec-
trunic il o pwischy winsh opeiiiee (e FecordBi an
el of wgned and awliohes oF mitnmatically
waan  gignel cesses. Resording fimes ol up
o mighl hours G possibis
or & aingie ireck eg
far T Dimy | wirgon.
[="T 0 TR
wariiensl nps meaxdar
waitty lgur By dwcdiny

VOLSTATIC AVIATION LTD. 57-67 STIRLING ROAD, LONDON W3, 992 6931

All equipmeant soid an 10 day monay back guarantes,

Cradit f:m.'irj.r aiso available

|Ilil"l“IlIIHFHILI'I[UHlHlHIrHLl.IlilllllmlllllllIII-IIIHI1IF|E

ALDERNEY FLYING CLUB

CHANNEL I5SLANDS
are holding an Air Rally
on SATURDAY |%cth SEPFTEMBER.

Incaming aircrafc arrivals
9.30-1.00

p
Competitions start at LH p.m.

All clubs and members cordially
invited.

ALDERMEY TOWER FREQUENCY 123.6
For information ring ALDERNEY 2711

e TN TR LT LR TR T e ]

[0 TR R T R TR LR T
(LT TR T LE R AR EE T T T TA AR IRIREEH

CONSULTANTS TO THE AVIATION INDUSTRY

Financial Analysis and Route Faasibility Studies
Maintenance Planning and Procedure
Equipmant Selection and Wtilizstion Studies
Demand and Marketing Studiss

Airline Operation Planning and Management
Airport Facility Planning

Air Freight Operations and Marketing

CAB Case Preparation and Prasentation

SYSTEMS ANALYSIS and RESEARCH CORPORATION
1100 Connecticut Ave., N.W., Washington, D.C. 20036
Werite for Brochure

Cambridge = Los Angeles * New York = San Diegh * Washington




No routine flying
for Martinair crews!

Why, because Martinair, Holland's inrgest charar airline company, s
specialized In diversified transports to all destinations. Not only do we fiy
hundreds of thousands fo their haliday resorts and emigrants' parents to
thelr ehildren overseas, but we alse convey réady-for-traneport freights to
#ll comers of the earth to mentlon some of our activities.

Our company’s dynamic devalopment creates vacancies.
Right now we nesd:

Co-pilots

for our Douglas DC-8 and Fokker F-28 Fallowship aircratt

Minimum regulremeants:

A valid commercial licance and first-class Instrument rating. An ATH will
be an additional ssset. A first class madical, No nead to apply withoul a
DC-2 or Fokker F-28 endorsament.

L] -
Flight engineers
Required: Experisnced fight enginesrs, holders of valld licences for
Douglas DC-8 aircraft,

Navigators

Wa have a number of vacanckes for experienced first-class navigators for
our long-range DC-8 operations. Applicants must have recen! exparance
im long-range transatiantlc and polar navigation.

Amsterdsm (Holland).

MARTINAIR HO[L,LL&ND

ENGINEERS

With experience of aircraft production

required to fill 2 posts with the Ministry of Technology in Landan. The main tuk
is to assess the feastbility of production programmes and to estimate production
costs for both cvil and military alrcrafe, Alchough primarily costing jobs, con-
siderable professional ability iz required and the work iz both challanging and
rewarding for the right people.

Candidates (men or women) should ba Charcered Engineers (or holders of honours
degroes), They must bave a broad aircraft production engineering background
and preferably be experienced in the application of modern. aircraft management
and cost estimating techniques, Abillty to present oral and wrltten cases is essantial
and some knowledge of aircraft equipment would be an sdvantage.

Starting salary in the band {2 484-£3 296, Non-contributory pention.

WHRITE to Civil Sarvice Commiszion, Alancen Link, Basingstoke, Hants, for fuller
details and: application form, quoting 5753870, Closing date 5 October 1570,

4
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GROUMND EQUIPMENT WANTED |

WANTED, ety Charglog Bgulpmest for lght ade-
rafl Evelem. Bax [HIG/B. S [1E

HELICOPTERS FOR CHARTER

]

BFLL JETRANGER I'I'I.|m !,m‘ charter, Fodr pmd
nagess &E I#l meD0L Bpeicer Avistion. 1R King Strest,
81, Jemss‘s, SWl. Tl 0l-f08 IEI o

HELICOPTERS FOR SALE

YO Intstoom.,  Inogsrunye tank, pontrnd Gpod
hiace engine lite, © of A Begﬂmn- . ‘
Hunlemers 3771 (ofee). [&

i

INSURAMNCE

BUDMGEY FLYINGT ineorenes oo oredit wp fa 13
mamins withoul charge] Tralos, 15 Bsifeld
S, Albweas, Harta [ee

RADIO AMD RADAR |

NARCD Mav. Com, coaplad TOR, e pew, 2463 e
Ban 1B4B/E, [ ind

SITUATIONS YVACANT

full e peofessosal Piiets for Puhlle
hmlﬂ. IJ“ h'l‘ mnd Western Dmrope. Appis
n eomfldenos mw.n.mm.mxnhtd
The Asrodriams. Hlabree, MWerls, &1.083 4401 I:'I?'II
Y LICENEED  ENGINEENS, ma

Herifariihi

VAY amdl !
Oherakes, ragitised in the re ot
VTR [

WKILLED PITTERS peuired for Pratt & Whitnml
amd  Dari  enghie mrbl.uh .l.u- Engine B
BEndlsy  Hesth, Lingieldl. [i7H

FULL 'MIME Asisant lnstricior far
mading dlul, mlwmﬂmml?m

FULL INETRUCTOR udrmd, wl-'lw-h!l writa
pscretary Arushe dsme | Clishy hﬂ Baiz -l-ﬂllihl
Tamsanii. 1830

DAN-AIL ENGINEEIING LT
HAMPSHIRE

i
RRSALE

INETIUMENT ELECTIICAL LICENEED
TECHNICIANE

for  imepector  sapervisacy  dvties.  Moointy  stan]

ﬂﬂ“‘m;#_- e

UMENT ELFCTRICAL MICIEAN
for maintepspce snd workshap datie. Woekly shafy

posdbdens,
{1) SENIOR LICENEED TECHNICIAN
Far  sopervieory  bnspedtlon  duties Licervsad o |

(3}
Por mowly oompleted workahog,
(4] ENGINEAIRFEAME MECWANICE
(3 AIMCRAFT RADID MECHANIC
# 6 DETAN: SHEET METAL WOREERS
Apply:

CFFH T, [
Herrinrnl 233 [lllﬂl

n.u,u.u'u mv'::uilrwnmnl.mnlqr
L na ars [

gmmuﬂlnj plicant “uﬂn-g“g V "~

L3 | H

hett [ Major, or eguivnient, In
1,

I hours of fylis

1. H'.'peﬂm af hlllll.‘.upblr
- r:lmplnu.u B DouTsh tructian In  wispons

s plirrmanit.
!Fl-ﬂlhm flensl tn Hos 1305, (e
TIRANEAVIA HOLLAND NV
EHASGWAL CALAVELLE CAPTAING AND
FIRET (HTFIUERS

T
{*m& ﬂlﬂ] sndorssnent (Cheaup Ih
APRlY writhig ' wiving NHMIHIBI[-.II. g
:-I.m.el-h:

LOCHTYAARTMANTECI APPL)
BOTTPHOL, AR RORT - AMETIORTLAM




FLIGHT latarnetianal, 10 Septamber 1970

41

On oontract for ome tour of 24
manths in tha first Instancs,

Candidates, prefesably under 45
yvears, mugt hold 8 valid UK. {ar Com-
menwealth] Commerclal Pilot's Licence
(Healicopter) and have a minimum of
1000 houwrs' experence on hellcopters
Fixed wing experience on light and
miedium twin engine aircraft will also be
an advantage

Duties Include training and oper-
ational flying on Bell 476381 heli-
copter for which an instructors” rating

Government of Kenya
Police Air Wing

req vire a

HELICOPTER

will ba required. In addition, there may
be @ limited amount of flying on light
fixed wing aircraft,

Commencing salary sccording to
gualifications and’ experience in the
basic secale Kanya Shillings: 26980 —
33420 (£51g, 15156 — 1949} a year. In
agdition, Inducement Allowance norm-
ally tax free of £51g. 848 — 956 o yoar
will be paid oy the British Government
direct to an officers UK. bank account
Temporary flying pay sllowance of
EStg. 260 8 vear. Grotilty 25% of total

PILOT

salary drawn ord4b% without terminsl
leave. Free passages. Liberal leave on full
saiary, Generous education allowances,

Car advance of up to £300 may ba
payabla,

Apply 1o CROWN AGENTS,
‘M’ Division. 4 Millbank. London,
S.W.1. for application form and
further particulars stating name,
age, briaf details of gualifications
and exparience and quoting re-
ferance number M3T/ 700803/ FE

PANINTERNATIONAL

THE GERMAN INTERNATIONAL AIRLINE
PANINTERMATIONAL will have a limited number of immadiate vacancies for
BOEING T07 - 123B CAPTAINS
FLIGHT ENGINEERS
FLIGHT NAVIGATORS
FIRST OFFICERS

BAC OME ELEVEN CAPTAINS
515 FIRST OFFICERS

OPERATIONS DISPATCHERS

Prefarence given to pilots experienced on 707 and One Eleven- Types, but conversion training possible.
Successful applicants will be based at Disseldorf or Munich.
Applications to PANINTERNATIONAL Head-Office, 8 Minchen 2, Theatinerstr. 33-34, Germany
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FUGHT Intarpocional, (0 Ssnosefer 770

SITUATIONS YACANT

SITUATIONS VACANT

SITUATIONS VACANT

EXPRILTFENOED  ENGINDER  coqulted,  with  full
lesnoe covermire (A" mnd 0" mdnbmum)d oo lighl
alterufl. Masl b papabls of comirollng nll sapscin
uf  malntenanos, incloding Safl, Btntor positlon in
well estahlinhed campany. Selary sufijest G0 Degotis-
thom, 1om 1771 . [i138

AOTTHEND AERD CLOK bas fws vamooks  tmime-
ﬂ.l.l.ilg Ioe Assintnnt Tnatroclom.

detalls ahould be eent o

tmentn, Pl
OF] Bootnend MWunbgigel Mroaort o Tl #1032 “DI‘_..H.I'JB

Thase afe permmsend

REQUIRED FOIL STANKTED AITLPOET:
TRAFFIO MANAGEN: STATION DIOTY  OPFICERS]
BUERICH CHIIETS AT

i
The Traflo Manngnr and Duty Oilleirs mllsk thlﬂ

preYioda eipiisnce-  Bos 18340

Cn contract for one tour of 2
manths in tha first instanca.
Commencing salary accordimg o
quaiificationz and expetonce in the
basic acale Kenys Shillings 26880 -
43420 (£51g, 1515 —1949) & yaar. In
additlon, Inducament Allowanee norm-
ally tax frea of £5tg, 848 — 956 .0 yoar
will b2 paid by the British Governmani
dirsct to an officer’s bank sccount inthe
United Kingdom. Temporary tlving pay
gliowance of £51g. 2680 a year, Gratulty

Government of Kenva

Police Air Wing

require an

AIR PILOT

general police work and governmant

28% of total salary drawn or 45% but
withaut terminal leave. Free passages.
Liberal leave on full salary, Generous
education allowances, Car sdvance up
ta £300 may be payable,

Candidates, preferably undér 46
vears, must held o valid LK. {or Com-
monwealih) Commercial Pllors Licence
and Instrumant Rating and hove =
mimlmum af 1500 howrs in command of
multi-engine gimratt, The duties of tha
Police Alr Wing cansist of flying on

communications  and  include  fiving
Cassna 185, Piper Anes, Cassna 402,
Grand Commandar and D.C.3 alrcrafL

Apply to CROWN AGENTS,
‘M’ Divigion, 4 Millbank, London,
S5.W.1,, for application form and
further particulars stating nama,
agse, brief details of qualifications
and experience and ouoting re-
ference numbar M3T/700802/ FE

COURT LINE

Safety & Survival Instructor

Appllcatiens are invited for the above podltion (Fom axperlencsd Safety & Survlwal Ingtructore. Tha
succmisfal applimnt would he based &t Luien Alrpors, snd wiewld be resporaible to our Opereions
Mamagur.

Distios would include safety snd survival eradning and chacio; the preparstion of survival dsta and
supareislon of survivel sguipmest.

Ha willl wark |p clods lialssem wich the Ground Trainimg School safl and be reponzibls for the
pravien of tralning equipmant, flms and vleel sbds = regulred.

detallr of qualifications, experiance and caresr

be forward te:
Personnel Officer, COURT LINE
uton Airport, Luton, Beds. LU2 9NB

Applications
to date

A.F. Dale Esl

Aviation Ltd

TRADEWINDS ARWAYS |
LINTED

The Gatwick-based cargo speclalisc
airline requires experlenced

ENGINEERS

in all categories, for thair fleat
of Canadair CL44 aircraft, en-
gaged In world-wide charter
aperations. Previous experience
on CL44 eor Brictania andfer
Tyne enginesan advantage. Sal-
1 ary commensurate with exper-
lenea and qualifications,

| Applications in writing, pleass, to:
Chief Engineer,

Tradewinds Airways Limited, |
Gatwick Airport,
| Horley,
Surray
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“1f youd like to find out

what career-opportunities

we have to offer, meet us

at the :
Farnborough Air Show...

... at the British Aircraft Corporation Guided Weapons Pavilion

If you're a Technologist, Scientist, Designer or Engineer looking for a maore
interesting, more challenging career in the field of advanced pleclronics,
precision instrumentation or defensive guided weapons, make a paint of
visiting our Guided Weapons Pavilion adioining the Static Aircraft Park at
Farmmborough. We think thal our exhibits will show you that at Stevenage, we
have ane of the biggest, busiest programmes in Europe.

On Friday, Saturday and Sunday (September 11, 12, 13), Personnel Ra-
presentatives will be on hand to tell you something about the vacancies at
Stevenage arising from our large expansion programme and what this can
mean 1o you in terms of a new future.

If you aren’t going to Famborough or if you cannot see us there on the
apen days, why not wiite, guoting area of interest and Ref. 2700, to 1— {"l’
Dick Parkes, Personnel Services Manager, A £
8700 Personnel Department, British Aircraft Corporation, AR
Guided Weapons Division, Stevenage, Herts,

29




SITUATIONS VACANT

SITUATIONS WANTED

CHIEF BUPPLIEE OFFICER

il Inimnd  Adrwwrs  lovibe applicatiens fram
f-.m.-u irilne perssmel for the showve poat.

Experience ln the worivus aspects of nbreraft and
comaertinl  maietial  prodUrement,  atock costrel
procedies, sl gemeral  storss  sdministrabion
wionld b an advantago,

Balnry. i secordanon ml-n qualilications and =x-
. Pimhbi wpply L
H ATILWAYE LTD
BEITIFH IBLAND 5
OONGHEVE HOTSE,
e BTATION [OATH
REDHILL.

EiFER] [¥aa

AN -ATHE SHAVICES LTh

FECHNICAL
TRATNING MANAGER
Dutlen; Co-ordinate il yround  pechoicel o ERining
within e Creap. To repreoenl the gompny with
ihe waricas cogmnisngiens  asapcisted  with o Ealning
To pdminlaster ihe Techniual Instructory and sed
tralning  nits, Ebilng  dorumeptstion wikd meth
ul. co-srdlpnbing Fepuwlay ai¥ and Eroasd e Leebndoul

h.h will b subidest b negoHaiton.
"uJ ong bo Peressnel Manager, Dan-Alr Bu"l'-rxl
m Gatwick Afrport, Horley, Burrny, Crawler d

Extanvion 0030, l_irm

CHIEF INSFECTON [smillar with erimanial pro-

wtyps wirk required &t Badhill Asrodrome far FHell-

ﬁ“‘ gevelppmens,  Writs o Ssrycbec  Lid,, E’UI-I.U:
i, Thiedhil  Asrodiunss, Borrer. I

CHIEF
FLYING
INSTRUCTOR

is requirad by a thriving elub situ-
ated § miles south of Belfast at
Mewlownards.

The Club hag owar 360 members, 8 8

B.O.T. approved school, and flles
Airpoupas,  Viclnn, Chara and &
Ha."\'q Club,

The man we're looking for miet have a

Commercial Licenco apd be full of

enthusiasm to see the club po fram
sirongth fo streangth.

Apply, In writing, olving detalls of
flegnces held, hows flown and pedviols
ﬂmmﬂh mu m:'

THE SECRETARY,

ULSTER FLYING CLUB (1361) LTD

FPORTAFERRY ROAD, MEWTOYWHARDS,
€0. DOWN.

] Sroainn,

ATHLING CAPTAIN, age 46, ATH DO-ILAD Mhuent
Waugliah, French, will relecoly hmhc-rm
e offer  wihil fusre.  Graund

aickli
.l.1'l.1.'lh]& Ogbotrer . Irt—Box 163/4. iy

m.‘-|,r|: CAFTAIN, in mierssind i (P
mmtha starting Noyember, Praviogdsly - foem
qqumm:unl. tnclipdes DO-8, C-dd., DOSo~—HBod II?T-'L

el wped
Inbruockar,
toms.  Wrkle
[T

BELOIAN FILOT, PAA fommorcisl. |netre
m'uJH-l:ngI.n.u rotines,  agricuiizise]  Axng
Lonpohy on U6 - alrplene -type, it
Hoa 1S5,

FLYING INETROCTOR, | 5000hr, fwis, #ldhi snid
I8 mthia, ibitis ponliien Nirwlsere. Telt i
Lanes, 79001 [Radn

B pm .

SPFOMSORS REQUIRED

AMBITIOUE TOUME H.ll'H' a o, wlth Q"
Lavels, micks  spanacrahip LTR, ANy L&
eenaldured, Bow 17068, E1Tme

FOUNG  MAN, despemmbely  reguliem-  sponsur
OLy lH Yery 'ulm 'I!I'h'hr Experienik, Yoo name ;
termn, Hoa amip, [ifad

TUITION

ARA CERTIFIOATES. Export Postal Oouraes for Lhe
Hasle  Aertmuiiles! Euglnaesing  Frpminationg o6
“Eprmfartion. or Refund of Fees' terom,  OBoiaily
spproved and regogmised. Forodetslis af CExsms  and
WY Cosmies In Asconauticnd, wecmnlcal Eog,  Eise-

Radle, s wijie for 134‘pags Handbook—

FREE. Erideh  Ihsilioie of Enginesiing Technpalog?

dDepr, [BLK)Y, Alderenascon Toort. Aldermasion, J.!'er;:rl.i_
4

AVIGATION, 3 Tankrnl Obamberd, Ballea Wroad-
sy, Londop W8 iTe: 0i-887T D). Fall-timia of
pomial duittm for the weriifen sEamitallons for Boord
of Trede Bildi/nmvigoior licendes. l.A.lurH-ﬂ mEmaRged
o omEly  ndividusl  reguinementa of Trmds
recngnitiom for the Tostromsnt l'hhln]. nen'lﬂ rl'lnh!
and pavigetors moy G@tals | dof cosimes thoepagh  the
Fartes

Corrmpopdmen | Course  Sebema.  Delsils &
mofilinstioen. [od s
I.E-l“ Tih 'I ‘ 'I'L'LIJ flghl £3. @Tﬂbﬂ'ﬂ g

CEsmna £3 14a paf st
m:: Flyinz Ulub. Blwin Hill 4132 or 61+ I‘I'JJ ﬂI'I oo

ETAFLEFUHED  FLYING COLOB. Molern  sirorafl
Excolient  clubfooss  [aciiiiizs. IMO abd RT- Hobinge
Fhooe Stopleford 380 for foil detsils or trind lﬂfmn:

WEST LONDON AENDG ULUR
Appreved . Hhr PPLCinssrgiioe’s end o Advabced
T‘THnEHE copreel 11 dtresstt, foor  inetrostors; o DO
Tilmle: T iminimg suminafion.  Resldantia] areoms
ikntablim  nvRIERIG. Hestanranl Nar. Bodls! medbers
walpome: Londom: 30 miles (BA),

WHITE WALTHAM AIRFIELD

Telr Liltlenfch Gream IZ18/3/4, [nasd

MATKE ARWAYE TIAINING,
FLIONT THAINTNG CENTRI
CIVTWICE APORT
INSTEUMENT HATINOS
1M TEATINGE
: TWIN RATINOS
LINE TEAINERD
AlDNS,
Tel CTowiey S5 exd 0618,
Craw. ERUIERE

HIH JMIHN CASS l.'.ll]l.l.Iﬁ! ACHONL OF Ml\"ll;l‘
Blinories I"!

WITH AUTOMATIO RADIO

[

L%“Ez Ter 01548 &hi I?IEI‘Q.'J e i
lootures  for ALTP ond OFL, sleo lodfvidosl

far all BoT I.m!m It preterred, Feed) CTLF E8 16&,
ALTT E£10 58, FANay, £33 Sa [rmd

77/~ COURT LINE

S

Reguire PILOTS for their BAC [-11 Feet 1971 operations.
Minimum quallfications CPLJIR—1200 hours.

—
h

Applications should be submitted in writhng to:

Chief Pilot, COURT LIME Aviation lelt‘nﬂ Luton
AIrpurt. Lutnn. LUI NB

FMEHT Mtarnatioeal, [0 September 1770
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These classified pages of

FLIGHT
INTERNATIONAL

| are studied by over

200,000* readers in over

100 countries throughout
the world.

——

If you have a new or
used aircraft for
sale, a service to

offer or a personnel
requirement phone

01-928 3333

|| for immediate attention.

—i--

WHY NOT LET US
HELP YOU IN

III:H.JII"! NEXT ISSUE?

+

Dorset House
Stamford Street |

London S.E.1
Telex 25137

+

=969 ABC civculation 39,880 with
&-8 Readars par capy

80 R o LAY R PO TR e AL
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TUITION

FLY FUDM STANSTED
REBDUCTION: FORL- PAYMENT IN ABVANCE

@ Might HEatings.

@ 3ohr Approved FPL Gousee,

B [MT Matings,

@ Twin Ratings,

@ Trpo Halings

@ Instrimeni Ratings and Henswnla.

i RST Ratings,

@ Pliper ood Censsn Alrerall,

Fhgae: BElshop's  Gtertlocd 502088 (day). Bishop's
Btprifard 4234 (nighty, or writs Bkrwork Lid, Big
&% Biansted Alrpard.  BhHidx [=2T

LONDN SCHOOL OF FLYING

¥hr spproved FFL coarse, lostructors’ Twin Eatings
snd Advenced Tralulig Courses; 18 Chersloems, I [H
Haks, BT Exxminations. Plpais Lop self-0y btre med
mls. . Flper air tenis servioe wid Poper el main-
tepunee. . Restaprant,  Oofdon  Bled  cooklng.

AOLO RATHE ON CHERDICER ldis:
£1 FER HOUR [NOLUDING WEERKENDS,
HIMMER AVIATION LTD,

MAIN DE

ALETRE,
THE AERGDROME, ELSTHER. HERTS.
Qi=0AT 44l i3

BEQOKS

AERAD FLIOUT HHODMENTATION--Warld-wide
coverage with weekly mmendmest sETvice

IATA Fulblieatlons (Hegisler of  Coolsiners abd
Pliers:  Reatzigted  Articles - Regulstismal; 1AL - AlT
Milfage Handbook: ““AIr  Preigni—Eer fo Orestar
Fraflt™ by Croenewsge & Helbmayer.

APPLY INTERNATIONAL AERADID LTD  Asrad
Fliighi Desumenmsiion  aid  Printl Divimlon. Asraidis
Maigs, Haves: Road, Scuthbmil, dlmser, Etuljlﬂ[d-l:ﬁ:|

MOINILN AIRCEAFT SERIES (Bporis Our Preas,
TSA), Finest serios of (listrated practml mantals om
tho market] FWelabllihed best-seliers: ' Modsm o Arfo-
balics, Cockpit Mavigntion,” “Lightplane Constyuce
ton end Repwmar,”  UPerechuitng  for  Sport” . UAlY

LEARN TOFLY*

45

AT DENHAM

¢ B.0.T. Approved for Helicoptar and Fixed Wing Alrcralt
Flying Tuition &35 Hour Approved Course for P.P.L
® .M.C. Rating @ Night Rating @ R/T Rating @ Twin Conversion

FIRST LESSON £3— PHONE JOHN HOLLIDGE—DENHAM 3621 or 2417

DENHAM AERODROME B DENHAM B UXBRIDGE B MIDDX,

A
.l ROGERS AVIATION LIMITED
FLIGHT SCHOOL
LLE. FLIGHT TRAINING COURSES

Privasa Licanza LM.C. Rating

Might H.l.'l.ll.-';{-!.I FMubti- Hating

Instructor Rating AT Ratlng
1179 Racings

FULL TIME PROFESRIONAL FLEGHTIGROUND
INSTRUCTORS & LATEST EQUIFMID BIMULATOR

Fa.A. FLIGHT TRAINING COURSES
Privame Licemos Commarsial Licence
Instrumane Raring Mulel Maging

Alrline Tranapors Flight Enginear

Flight Mavigamar Aprirali Dispascher

SURREY & KENT FLYING CLUE
BIGGIN HILL AIRFIELD

Tmafe Contrab'™ Latest elilesy *'Migltl-rngins Flying.""
“Single-pngine  Beecherafia,” YAl Abost Helicopbers,*

ROGERS AVIATION LIMITED
bim de wach, post fren. Puoll lsd  wwmilable.  Scle

CHANFIELD MRFIELD - BEDFORD — EMGLAND
impurtar: Orakem K, Sedtt, Bookzaber, 3 The Broad = A
way, Friern Baemot fead, Londoe W11 300, (1838 Telefrbane ;- Cravfield 441 il e

Telephone: BNY 2155

and lives in Railwa

days of steam, H"; Magazine, Reag about the nostalgie

. locom © exciting develg !
- raval th PMents in diaga doa
3 p:?ﬁ:;?ﬂp;z:ﬂnh the E:g:;]hf:grﬂiﬁ:gs pfﬂ.m._ :;::;::L:Waﬂ'imh" a8,
every month with fﬁigf; described and?"fg‘r'rw s Helfysar 245
news from aroyng Satlres, pe ated
i the . ormanca da Dorest Ho
railways, cateh Haﬂwm'd' If_-,-;;l; ,: .,.:',.t; it inm London & o ™ SIAMIORd Strang
v month,

Or fram Vour loaa| n -
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CLASSIFIED ADVERTISEMENTS ——

Use this Form for your Sales and Wants
To “FLIGHT International’” Classified Advertisement Dept., Dorset House, Stamford 5t., London, S.E.I
Telophona: 01-928333). Telegrams Telex: Flight liffepres, 35137 London.
FLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW
. @ RATE: 2/é (124p) per werd, minimum £1.10.0. (£1.50),
@ NAME AND ADDRESS TO BE INCLUDED IN CHARGE
IF USED IN ADVERTISEMENT. BAPIE oiriaiisiasiaiain st sns s s asn s sna s dbaras s S ens s pras s
@ BOX No. if reguired, add 2 words plus 1)
@ Cheques, etc, payable to "FLIGHT International” ADEIREES, b ikt ocama e b s SRR AN AP L8
and crossed &
@ PRESS DAY: FIRST POST THURSDAY for
following week's issue. G RS R RS A b AR T T e e bR S
| | |
| | |
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We've got the answer
to a very serious problem.

The new generation wide-bodied jets are
here —and with them, unprecedented
headaches in passenger collection and
dispersal. Taxis, limousines and buses
aren’t able to cope with this problem.

The proven technology of STOL aircraft
in moving passengers quickly from major
airports is the answer, The STOL Series
300 T'win Otter is such an aircraft. And it's
here today in use, and ready for tomorrow.
No matter what's on anyone'’s drawing
board now, we have the proven air
passenger solution to one sector of the
wide-bodied jet crowd problem,

When flying as a STOL aircraft, the
Twin Otter gets in and out faster than a
taxi. Only, instead of carrying four
passengers, it’ll carry 20. Luggage? It
takes 40 pieces.

Powered by PTEA-27 engines, the
Series 300 Twin Otter can cruise at 200
m.p.h. A Twin Otter shuttle STOL service
makes passenger handling a snap instead
of a crawl. With new civil STOL
regulations coming, the Twin Otter is
ready. It already meets safety and
operational requirements.

It's tomorrow’s plane today. Get ready.

STOL ~Twin Otter

The de Havilland Aireraft of Canada
Limited, Downsview, Ontario

World Leaders im STOL

A Hawker Siddeley Company
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