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Faned w1th r151ng costs and increes d competltlon from the

- Unlted States, the Britlsh Alrcraft Industry Whlch at. one tlme supplled

o Fth» Western world with' 1t civilyand m111t Ty aircraft, is in the

‘ doldrums.\when the beeutifully de51gncd but 1nord1n tely expensive

;tC'SR 2 was. canCelled by the Govcrnment bec use Brltaln could not -afford

I the industry recelved a shock from whwch it has still to recover.

-.\

&M ow questlons are belng raised about thb econonlc v1ab111ty of the

\f_;Inﬁlo-French 'Concord' Supersonwc Alrllnﬂr Wthh has a three-year lead

;n;ﬁover its nearest Amcrlcan rival ! ThlS year the Anglo-French variable

A,feombtry proaect was, abandoned,_ i Europc, thc Gerran and Fr ench
{ﬁ_wlrcraft Industries are in none too happy a p051t10n. The Europeen
”Ilr Bus" proaect hasg had a rough tlme and has only Just manabed to .
71mp to a slow take off When' a. question nark hanss over the futuro of
- the. Brltlsh and European planemakers, what klnd of future is in store :
?or the snall but tec*n10ally<competent Indlan,Alrcraft Industry?
Indlq has been a revular customor ar Brltlsh\Alrcraft both
nllltary c1v11 Her Alr Force s equlpped w1th a Vory large numb&r of ‘
British plones._Untll recently, thv Vlscount has be n IAC's workhorse on
the trunk routes.iThe Indlan Iircrqft Industry has beert, and still ds,
tlnd Vory closely to 1ts BTitlSh counterpqrt “Apart from the MIG divisi-
ons, Flndustan Aeronﬁutlcs bullds aireraft and engines. to British desigs

Tt-ls only 51nce the Indo-Paklstﬂn war that aircraft quality sheot

“"unlnlum is helnr manufactured at great cost in India, Even for the
~dizenously designed. HF-24 and HJT-16 alrcrﬂft most of the ancillary

~~mnonnnts stlll come from Britain,
. Fronm the s 2/...
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From the political, strqteglc and prcstlge points of wview
290 san-respecting natlon can afford to be dependent on another for
findts mllitary W1rcraft for very long. The & allablllty of replacements
and sparos becomes a polltlcal iSSae as the flghtlng with Pakistan
amply demonstrcted Even wben no restrlctions exist Indla has to-
‘Q:Day an abominably hlgh prlces for spare parts.v Thls is: partly
because 8r1tain no longer makes sone uf tne wlrcraft that India.
posseses and - spares have to be sueC1ally nadc, and -partly because!
.xthe firnsiwish to mike as mueh proflt as tbey can and exploit the
J.-Asn‘.tuation as monopoly suppllers. FoI‘ example, a s1ngle plastic. .
Canopy. for,the Hunter ‘costs Hawker-Slddley only about £ 100 to make
..while they: quote neariy £ 1000 Furthermore, no manufacturer will
fake. rospon51bility for the fallure of a component if non-standard
parts, are used. Thus, While Indla is fully cap ble of, making nuts
and bolts. fofy, say, the ™ artin-Bakcr e,]ection seat she must; contlnue ‘
to import them because of thé above restrlctlons. Lo
' The sitvation i somewhat botter when alrcraft and engines =
are manufactured under liCense. But here again one is constralned by
a foreign de51gn “ahd" the consequent 1nflex1bility in material ‘ .
substitution.'’ Also, forelan aircraft and ‘engines are rarely desi"ned
to ouerato at’ peak efflciencies under troolcal condltions. This fact
iy directly reflected in’ 1ncreesed operatlng costs. ‘
" The key to tno detcrrent power of the Alr Force is its sbility
" - to obtain early warnang of an enemy's 1ntentions through reconnal- e

- ssance and to strike at hlS offen31ve forces from a distance in caSe

of need ThlS role has been 551~ncd to the Canberra 51nce the'

0505.; Thls alrcraft cannot S”fcly contlnue after 1970 Tlnkering

e oo V%]ith the bomb S .3/9‘9
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with the bomb sights for low level nonh is bnt'a:temporary
solution. Thevplane has its range reduced.by two thirds if used
-econtinuously at low level, With the L S ey activoly thinking of
eploying an qntl-missle system to counter a Chlnese ICBM threat
that is- expected to materlallse by 1975, the Canberra will be
v'hopelessly obsolete by that” date. Thc operetlonal requirements

for a Cenberra replﬂcement can be drewn up. fs 1rly readily.

: "””1n1mum gust response for -Low level penetr ation in all weathers,

i speeds in excess of ach 2-at.alt 1tude to avoid flghter defences,

’long renge cat low and hlgh altltude, short take~ off capablllty

. and so on. Britaln spent so. much money fulfllllng these 1n the

‘"VTSR 2 (Tactlcal Strlke and Reoonnalssance) that: it would have

““"cost her,”s mlllion per elrcreft for a productlon run of 110,

”701ear1y, it is ‘out of the questlon for Indla to attempt anything

'*fthls anbltlous and wasteful evelr 1f the alrcraft were, requlred

/Aonly 1n the date= seventi Sy . ; It ie outSlde the seope of thls

“htartlcle to speculﬂte on the polltlco-economlc @roblems a55001ated

‘waith tne o0551b111tlos of obtalnlng a Canberra replacement from

the U S (F lll”) or the Sov1et Union.

Theﬂalternetlv 1s to develop a mlsslle—based gir dofencc

ffsystem.; The advantage cf developlng m1531le technology 1s that
in peace tlme, the same m1ss1lee can be used for space research.
~Japen rcelwsed that- the only way: to Catch up was. to concentrate on
certaln aspects of advanced m1551le technology andito allow the
fall out to Tea th & w1do snectrum of supportlng 1ndustr1es. She
1§ ‘how on the threshold of leunchlng her own sattclltes at thc
almost rldlculously low flgurn of RS 4 mllllon per shot. The. magoru

Droblcm 1n thls area 1's not so much the devclopnent of: the'ﬂy
e £ i DrOpu151on system, . q4r.oe
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propulslon system as the d051gn and manufacture of the electronlc
suidance and eontrol cquiprent. =

The need to build our own military aircraft and missiles
is fairly obvious. A start has been made with the HF-24 and the
anti;tank missile, But this "obviousness" is dependent upon the
external” shd internal political scené | A shift'in foreign
ﬁdiicff:a'dheﬁge"OfleVerhmeﬁt or ar change in .deferice progurement
policy ‘can' ‘seriously disrupt an industry'whose<sole.eustomer 15”
the Air Force.  We ought to learn from the experience of British
Ihydu‘s"tr'}f ‘whieh, ‘even when backed by large civil orders, has been &

“dislocatdd by militsry cencellations.

-“‘Hore than 1004000 component .papts gq,intefgne‘eircraft,

iigméii“Q’éeét*éxecﬁtive,jeﬁ such as. the Hawker Siddley HS.125ﬁ‘
ECOntalns Some 100 Km. of ' cablingy 810 dlffgrent types of : ‘
"components, 1700 meteres of piping, 800, 000 riVets nd bolts,
950 square meters of sheet metal skinning, 13 tonnes of . spe01al
steels and 33 tonnesaof 1dght alloy. for thegaqureme and the .
whole thing is put te5ether'ffom"seme 25,000 drawings. Then' there
‘ale the englnes. Cles rly, ‘an Industry capable of. naking’ such an.
airéfaft is & natichal asset. The-technological fallfopt_fromu,
such afl industry is felt far and wide. @ whole Host of:indus;ries
“benefit from the high quality precision engineering needed to
build aircraft. ‘The capability defines and improves the state
of the art in the entire technologiceal scene. }ndiawcannot afford
‘£o 16t such an exciting, glamorous and highly gomplex business
‘45 planecmaking be at the: mercy of political monsoons..
" If the Indian. aircraft 1ndustry is.to grow,. it nust

diﬁé?élfy~and-emter théséivil markets (IAC's order. of 15 HS 748'
ole e plan_‘d. "ﬂ.th cee 5/0-0
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placed with the Kanpur division is a good start.

The unity, cultural development and industrial heeslth of 2
nétion sre directly related to‘thé!speéd and efficiency with which
she can transport her peoplezaﬁd matefials from place to place. A
1arge pgrcentage: @f‘Indiﬂ's people breed and "die within 15 kilometer:
of the plece of" th“ll blrth The -economics of 1ndustrial location

demand that plants be located where transoortﬁtlon costs of raw

materiply: serv1ces and  fihished: products are- lOWvSt “but in a

® _gdi§parities +is,:in manyocasés, an overridiag éonsideration. Extensive
.- and costly road and reil networks have then’to be built to feed
. these industries... |
-dndia enjoys perfect flying weather almost the ‘whole year

. Tound. If she. cam crisscross her rural =nd ‘semi-urban areas with an

$ ba;airpﬁﬁtworkqufthgwlage,seventies,»shé can ‘jump decades of painful

- écvelonment and- by pass the abpve: necessity. But India cannot afford
+gither the space or the cost of hundreds of airficldé. The solution
gies;iéﬁthsvvigor@usgdovelopment“and extensive use Bf the VIOL
- AVertical Take Off .and-Landing) transport. Villagers and their
‘ PI“FOd_I.{lce :Qanéfb‘é.;,tz;ansported':-qui¢k1y'end effi‘cieﬁty”fi‘om“‘the-:féa{rms to
,vﬁhaidistribptionycentres; & coverted transport can act as a highly
i@qbiie fami1y-plénning_elinic. VTOLZprOmfseé”a‘vaét.imﬁfovéﬁent in
.. »postal services.,lt%milliallow industries’to be located further apért
thus qll ev1at1n” the problem of urban: congestion. o
. VIOL is q1¢e2dy a °e911ty Britain has' ploneered in the VT OL,
+concept: esppClally in the development of the enginesy Dornier of
. Germany hes. baen worklng with! Hawker Slddley on the Do 31 VYTOL
transport .using Rolls-Royce: 4B, 162 1ift- jots aad the Bristel Sid

e chasus‘veetored-..




Pegasus vectored thrust engine, which powers therworlds only
operational VTOL fivhter - the Kestrel
S5 VTOL is a r“enuine alternetive to travel by rail for road»
4t offers a higher block soeed (distence covered divided by time
taken from standstill to stendstill) than conventional aircraft
:because of the virtual eliminetion,of taxylng time. To equal the
block speed of a Mach 0,7 VIOL transport on the Medras Bangalore
hop, a conventional airgraft would have to cruise at Mach 2.0.
The improvement in journey speed is even more dramatic., Because
the VIOL transport can get close to the passenger, ground journey .
‘times and costs can be drastically reduced, The allowsble n01se
: level determines the penetration the VTOL transport. ican make .into
"a city but essuming two suitable open spaces (of the order of a
- couple of acres each) can be found: fairly ¢lose to the Cltles ‘
: {ijourney times on the above Toute can be ‘halved, Pﬂssenger and
pdfébaegage handlinv times determine the door to door.journey. time.
:Lth ds pointless to build a fine aeroplane if at the end of 1t
linefficient terminal facilities deley and frustrate passengersa
This and similar con51derations in the 1ntegretion of VTOL 1nto
; the entire transportation system underline the- necessity of
‘-vadopting a 'systems' qpproach to the whole problemg An example
‘T>ls the systems analy51s of in the densely populated North-East
corridor of the US of short-haul air transport prepared by the
' T”esseclmsets Institute of Technology’ for the US Department of
| Conmerce.: ' ’ '

How much ° will it cost° Development costs in Indiauare

l

h.still comp ratively;lov ~A study by the Advanced Proaects Group

.°° at -'-AL s 80 7/..0;
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= o HAL ‘indicated that the cost of dOVeloplng and buildlng four

prototypes of the STOL type of transport 1nclud1ng 1Lported raw
materials and 1mported engines would be in° the reglon ofIb 450
million, Englnes are more complex and require a greater lead

time for their perfection. But remembering that India does not

have to start from scratchl she can, with some- well directed effort

i produce a' 1ift-eng1nc of between 16 %1 and 20 , 1 thrust-to-Welght

ratio in ten’ years at a development cost of around the same sort of
“irigure’(i.e. Bs 150 nlllion). InIk 300 million spread over 10 years
‘00 ‘much to spend on somcthlns that promises to revolutionlse
transport in India ° Even 1f thc abouo figure turned out to be an
‘under - stlmate by 507 it would be worthwhile.tThe export potential
of such an aircraft woulo be Vrry lerge. Dependlng on how closely
"4t Gan mest 1ndlvidual customer Te qu1rerents (for example, the
planes‘sold to IAC, ‘Middle-eas tern and South-east Asian countries
would require B different t01let d“Slgn to the‘ones sold to the West)
the 1noustry can be 'sure of a production run topplng 200 aircraft.
Shig flgure ¢an be pushed even further if the armcd forces at home
end “abroad have a requlrement for a mllltary ver51on, a very likely
p0551b111ty con31dering the terraln on our northern borders and. in
“I'Hito-China ‘and Africh. A production run of 200 would put the unit

cost of an 80 ‘seat VIOL transoort of 343 kllom ter range between

Bs 10 and 12 million. It will cost Indla ths equlvalent of Rs 25

mlllion a ciece in dollwrs to buy 31m11ar alrcraft from the United

States assuning suitabTe oncs ex1st. v

The devclopment of the VTOL transport will demand the

" cstablishment of 1dvenced technolociCﬂl skills that Span the fields

1of mctarlels, structures, propulslon, electronlc% Systems,
il P o1 1,.. productlon and NN
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: prod&étiéhfaﬁd"mahaaémeﬁt Thp fwll~out from these w1ll vastly
“““smorove the quallty of Indla s’ englnoerlng products and make

"‘ﬂ{,avallcble knowhow thct 1s nowr 1moortcd at great cost 1nvolv1ng

i"p.'r'ec:kcms forelgn exchange. It w111 be on 1nvostment not only in

':%ﬁneeds of the 1980{

=
i T
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"*.“““an thé next tventy yewrs the 7orld's dcmand for llght

airdraft (gross welght 1ess th n 5700 kllog;ams) 1s going to grow

: f-n-»--n

el Dhenomenal rate.i TherO»V1li bé an cstlwated 25 OOO lleht
i‘%‘i\?il And. mllltary alrcraft flylpg by 19’75 Thls is a field that g
Tnﬁia ougmﬂ to hqve entcrcd by now. bﬁlth th 1r uncanny ability

to accurately gauge Lu+urb demand, the Japanese hava sccured

b ‘;{'\ $ .A = ]

*qm'markets in the US Tbe flrst alrcreft to be bu1lt in Japan 51nce

the war has bcen de 51gned and bullt w1th export in mlnd. 133
”1tsublshi NU-/B'S efe to be sold in the US by the end,of 1067 ¢

”arkets are ﬁlso bevng 5ﬂcurad for thb 60 scat YS-ll's. In.some
‘Wﬂys J“Uan s alrcraft Industry 1s 1ess developed than ours but
Aflack of 1@ glnatlon and guts hcs agaln robbed us. of mllllons of
dollars. e 1s stlll not too late to nntcr thls vast market.

. Already‘People in +he US fly between nearby citios

in much the san:‘way as thcy would use a ewr. However, th“;@
automoblla 1naustry 1n the Us is hlbhly organlsed and alrcraft
"have to co"pefe w1th automOOWles on more or less equal terms,
The 51tuwt10n in Indla is wvery different. The automobile
1ndustry has hardly Qeveloped e pebﬁla‘travel cither by
rail or public road tréﬁsooft’;' e coit Bpfarlight alrcraft like
tha PushaaV dis about th‘ same 28 that of a MOdquVSized¢carAand

it

ess tban tha prlces somc peoplc are orepared to pay for 1mportvf
s GRS P ,_ e ".. : “irsh st g ...Iﬂ the s e 0 9/00!
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'iﬁﬁtﬁehnext twenty years many more.people in India are going to

L be ablc to arford personal transport.' Ir Indle can build large

numbers of four or flVe seatcr aircraft uswng the latest in

‘ technoTogy (Lamlnat o8 Dlastics, all alumlnlum enblnes, metal

bondlng and the 11ke) she can, by 1985, be on par w1th the

1ndustr1allsed natlons of the world in bolne ablc to prov1de for

} ner erple ﬁh)efw1th 1%' trqnsoort of the day.

'Whllc high-speed surface transport will cdver distances

#510 y£0150 kllometers, VIOL transport will handle upto ¢ighty

g ssensers over intermediate distances from 50 to. 350 kilometers,
"hat about the range between 850 and 2400 kilometers now being
scrved by IAC'S Caravelles? "hat kind of aircraft w1ll TAC noed by

: l980 qnd v111 it need a sufficient number to make indigenous
developrent and production a worthwhile proposition?

2 It>1S rather more difficult to gauge developments in this
medium haul ranee. Only an airline has a true feel of the subtlc'
\relatlonshlps linking load factor, fquuency, trefflc ﬁrowth
route denslty and sector dlstance. Consequently, only an alrllne
can meke a de0131on on the type of aireraft it will want,
Né%éftheless one can see a general pattern in the rate at which
TAC haks been buying Carevelles and tne growth of- “traffie on thu
Delhi-Bombay sector whieh' has necessitated the introduction e
Boeing 707, =

The tendency is to buy bigger aircraft walch offer lower
seat klloMe er costs, An examole is the Boelng 747 "Jumbo Jet"

ordered by TWA to carry 400 odd passengers over int tercontinenta

distences. The sort of}alrcraft that IAC will probably need by

1980 15 a 190 £6.240 seat fair bus’, People will be a lot more
. so. airminded ... 10/,,..
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"alrminded, espec1ally after the introduction of the VIOL transport
THth TﬁDld 1hdustr1alisation, eir cargo will form a significant
part of IAC's oarnlngs. Insplte of these developmcnts the number
of* aircreft IAC will need is not likely to gxeced five or sixe.
The armed forces will have (or can be made to haVen) a requirement
for 5 militery vcrsion to be uscd as 2 transoorter. One may thus
gstimate the 1nternal markct to be in the rogion of fifty alrcrqft
Clearly, this is too small a nunber to make 1ndibenous deVelmeent
end manufacture en conomical propositlon, though it might be '
better to 1ncur th : xpenditure in local currency rather than spend .
half tne amount in foreign exchange. :
: i The world markot for this type of aircr ft is expected to
be extraordlnarily large. Some US companies quote lOOO aircraft as
the potential market in the 1980'5. This ie nearly equal to the
Centire’ pure jet fleet of the world's airlines in 1964‘, it is -
&efeetist to ergue that Boeing and Douglas haveztﬁe market _
wranped up anyway, so why even try? The toohnology that India ‘
develops to build these aircraft will deflne her ability to
remain in the aircrai‘t busmess in the 1990'5 when supersonic _ .
eircraft will be used for medium haul and hyporsonic aircraft for
1ntercont1nental travel. But India cannot underteke both the VTOL
,ahd ‘the air bus project. The solution: Collaborate. ‘ v
Japan and the UXR are two countries that would be
quecehtive to 1deas bl this, dircction..lt willk- take courage,

detormination, diplochy and the bost technical and 501entif1c

“va. talent, together ..11/..
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talent, together with imagination and guts, to begin exploratory

work on a2 joint Indo-UAiR-Japanese air bus project capable of
competing with the products of such giants as Douglas and Boeing.

The whole scheme sounds far-fetched and peripheral to
India's immediate pressing problems but so did nuclear power way
back in 1948, Unless we look beyond our‘noses and seriously
investigate awvenues lcading towards the early establishment of
capability in advanced technology there will be little hope of
catching up, Planemaking, nuclear power and electronics are among
the spoarpoints of advanced technology and unless we nurture them,
the present disparities in food, shelter and steel production will
merely change to disparities in television sets, transportation
systems, communication satellites and underwater colonies.,

(By kind eowrtesy = Commastines - Fab. 1967)
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