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ABSTRACT

The thesis addresses three major questions arising
from the decision of the Government of India to set up an
indigenous aircraft industry in the public sector. Firstly,
the rationale behind such a decision. Secondly, the decision-
making and execution of the various aircraft manufacturing
programs undertaken in the country. And finally, following
from the above, has the aeronautical industry in India been
able to make any significant progress towards the proclaimed
goals of self sufficiency and self reliance?

The creation of an aeronautical industry in India was
the direct result of the Industrial Policy Resolution of
1956 which emphasised indigenous manufacture of aircraft in
order to expand the technological and industrial base of
the country as well as to lessen dependence on foreign
suppliers. While short term import of combat aircraft was
considered inevitable, the manufacturing policy envisaged
the licenced production of aircraft in technical collaboration
with foreign manufacturers in the initial stages. This
would be followed by the creation of design, development and
manufacturing facilities which would be geared towards
fulfilling the requirements of the user agency, i.e. the
Indian Air Force (IAF).

Implementation of this policy was exceptionally swift.
Within a period of six years beginning from 1956, the
Government of India had taken steps to manufacture as many

as six different types of aircraft. Of these, two, the



HF-24 Marut and the HJT-16 Kiran were to be designed
indigenously, and two, the Gnat and the HS-748 to be
manufactured under licence from UK. Further, it was also
decided to manufacture the MiG-21 fighter and Al-III
helicopter under licence from the Soviet Union and France
respectively. These projects however encountered serious
problems at various stages of implementation. Firstly, the
country lacked the trained manpower required for the
execution of the manufacturing programs. Secondly, there
were serious lapses in project planning and management.
Even in cases where project reports were prepared with the
help of overseas consultants, these were subject to arbitrary
changes by decision—makers both at the Ministry of Defence
and at Hindustan Aeronautics Limited (HAL). This resulted
in considerable delays as well as low productivity. Further,
there were considerable losses in terms of redundancy of
parts and raw materials due to poor coordination between
various sectors of the decision-making machinery. Finally,
after more than 25 years of manufacturing experience, the
country has not been able to evolve a cohesive aircraft
procurement and manufacturing policy. As a conseguence,
not only is the industry facing a considerable problem of
idle capacity in the near future but has also not been able
to keep abreast of contemporary technology.

HAL is now undertaking a second round of transfer of
technology from the West - a situation reminiscent of the
late 1950s. After two decades of attempting to design and

develop its own combat aircraft, it has finally decided to



license manufacture the Anglo-French Jaguar and the MiG-23.
Thus, despite rhetoric to the contrary, a combination of
poor planning and bad management have ensured that the
aircraft industry in India is nowhere near the twin goals
of self reliance and self sufficiency it had set for itself

a quarter of a century ago.
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INTRODUCTION

The period from 1954 onwards was of major significance
for the aeronautical industry in India. This was also the
time when the Second Five Year Plan was being formulated.
The First Five Year Plan (1951-56) had neither attempted
fundamental changes in the economy nor tried to initiate
process of rapid growth. It was, as was officially admitted
'essentially a plan of preparation for laying the foundation
for more rapid development in the future'.l On the other
hand, the Second Five Year Plan (1956-61) had been drafted
with an intention to achieve certain goals, especially in
the industrial sector. It was made quite clear that basic
industries like mining, iron and steel and machine tools
would have immediate priority 'in order to provide for a
constant increase of the country's "self-equipment"'.

The Industrial Policy Resolution adopted by Parliament
in 1956 stated that the manufacture of aircraft would be
the responsibility of the public sector,3 and the rationale
for indigenous manufacture of aircraft was clearly stated
by the Prime Minister Jawaharlal Nehru in a speech in

Parliament on 21 March 1956:4

. India. Planning Commission, The First Five Year Plan,
New Delhi, 1953.

. For further elaboration refer: Charles Bettelheim, Indtia
Tndependent (London: Macgibbon & Kee, 1968), pp.246-247.

2 Air Marshal M.S. Chaturvedi, History of the Indian Air
Force (New Delhi: Vikas, 1978), p.198.

- Jawaharlal Nehru's Speeches 1953-57, Volume III (New Delhi:
Publications Division, Government of India, 1958), pp.39-40,
41.



The more technical armies and navies

and air forces get, the more important
becomes the industrial and technological
base of the country. You import ...

an aircraft ... and you may even teach
somebody to use it, but that is a very
superficial type of defence because you
have not got the technological background
for it ... If somebody from whom you
bought it refuses to supply a part of it,
it becomes useless, so that in spite of
your independence you become dependent on
others, and very greatly so ... The real
strength of a country develops by
industrial growth, which implies the capacity
to make weapons of war for the army, the
navy or the air force ... (emphasis added)

The overriding importance attached to the twin concepts of
indigenous defence production and self reliance was further
elaborated by Nehru in reply to a debate in Parliament
23 June 1962, when he stated:5

... I believe, as a practical proposition,

that it is better to have a second-rate

thing made in our own country than to rely

on the first-rate thing which we have to

import and which may stop functioning for

lack of spare parts or something else.

Thus, the policy of the Government of India with
regard to equipping the IAF had been clearly defined by
1956. Apart from the outright purchase of aircraft from
overseas, facilities for indigenous production would be
set up by following a policy of:

(a) 1licensed production of aircraft within the country in
technical collaboration with overseas manufacturers.

(b) creating design, development and production facilities

of the required type of aircraft.

> Jawaharlal Nehru's Speeches 1957-63, Volume IV (New Delhi:
Publications Division, Government of India, 1964), p.447.
The IAF had no public reaction to this proposition.



To an extent, HAL had already acquired experience with
the assembly of combat aircraft in its manufacture of
Vampire jets under licence. But the uncertainties associated
with the total reliance on UK suppliers for the Vampire
powerplants clearly gave an added incentive to HAL to try
and set up engine manufacturing facilities. Consequently,
when an agreement to manufacture the Gnat was signed with
Folland Aircraft (UK) in 1956, the Government also invited
a technical team from Bristol Siddeley Ltd (UK), manufacturers
of the Orpheus engine, to visit India and submit a project
report for its indigenous manufacture. This resulted in
the signing of an agreement in 1956 for the licence
manufacture of the Orpheus engine.6

In addition, to liéence manufacture of the Gnat, an
Air Staff Requirement had been formulated for a multi-role
combat aircraft suitable for both high-level intercept and
low-level ground attack missions. There was also the
requirement to design, develop and manufacture a basic jet
trainer to replace the Harvard and the Vampire T. Mk 55.
Despite the fact that the HAL design team possessed neither
the capacity nor the experience7 to take up these projects
simultaneously, both were accepted for execution. This,
it would appear was done more for 'political' and symbolic

reasons rather than as a result of a careful assessment of

6 Air Marshal M.S. Chaturvedi, refer n.3, p.198.

/ The only aircraft that had ever been designed by HAL was
the piston engined primary trainer, the HT-2 which made its
first flight on 5 August 1951.



HAL's ability to execute the two projects. The result was
that Dr Kurt Tank and his Assistant Engineer Mittelhuber
accompanied by a team of West German design engineers were
invited to take charge of the design development of the
combat aircraft, later designated the HF-24. Arriving in
India in August 1956 Dr Tank 'spent his first few months ...
creating, from scratch, a respectable design department
and prototype shop'.8 Meanwhile, Dr V.M. Ghatage and
Raj Mahindra assumed responsibility for the basic jet
trainer, the HJT-16. Work also began on the design of a
turbojet the HJE-2500, which was intended eventually to
supplant the Viper engine in the trainer.9

With regard to the_communications and logistic support
component it was decided to replace the aging fleet of
C-47 Dakota aircraft with the Avro-748 (later known as
the HS-748). The aircrait was expected to meet both civil
and military requirements and a licence agreements to
manufacture the aircraft and its powerplant, the Rolls Royce
Dart-7 engine, were signed in 1959. The aircraft was to
be pregresstvedry built at the Aircraft Maintenance Depot
(AMD) , Kanpur while the engines were to be manufactured by
HAL, Bangalore.lo While helicopters had initially been
acquired by the IAF as early as 1954, their utilisation

was limited to VIP transportation and casualty evacuation

8 William Green et.al. (ed), The Indian Air Force and its
Aireraft (London: Ducimus Books Ltd., 1982), p.30.

: ibid. Ghatage and Mahindra had recently returned from the US
and UK respectively.

= Air Marshal M.S. Chaturvedi, refer n.3, p.199.



tasks. However, in the late 1950s the increasing
involvement of the Indian Army in the security needs of
the northern borders resulted in the evaluation of various
medium transport helicopters. Negotiations for an initial
batch of 10 Mi-4s were finalised in Moscow in October 1960
and a further 16 were ordered in early 1962.ll However,
the IAF selected the Sud Aviation (France) Alouette III
as its standard light utility helicopter and signed a
contract on 4 June 1962 for its purchase and manufacture
under licence.12
The late 1950s also witnessed the acquisition of F.86
Sabre day fighters by Pakistan from the US. Soon afterwards,
India decided to opt for the manufacture of the MiG-21 and
a licence agreement waé signed with the Soviet Union in
August l962.l3 The aircraft was to be built by a new
company that was set up for the purpose in August 1963,
Aeronautics (India) Limited.
Thus, with a period of six years beginning from 1956
the Government of India had taken measures to manufacture
as many as six different types of aircraft. Of these two
were to be designed indigenously, two to be manufactured

under licence from UK and one each from France and the

Soviet Union. Apart from Hindustan Aircraft Limited (HAL),

i William Green et.al., refer n.8, p.50.

12 ipid., p.5l.

13 committee on Public Undertakings (1967-68): Eighth
Report (Fourth Lok Sabha), p.8.



Bangalore, by 1963 two new companies had been established
in order to undertake this task. However, a year later,
in October 1964, the three were amalgamated.

... With a view to conserving resources

in a field where technical talent was

limited and to enable the activities of

aircraft manufacturing units to be

planned and coordinated in the most

efficient and coordinated manner.l4

Given this background of the development of the

aircraft industry in India the present study will attempt
to examine the following aspects:

g An assessment of the selection process. Given the
fact that licence manufacture was decided on as a
measure to diversify sources of supply as well as
achieve a satisfactory level of self reliance, were
the aircraft that were ultimately manufactured,
selected for their technical and operational
superiority/suitability or were political
considerations the prime motivating factor? Or
did the particular aircraft happen to be the only
one of its type that was available for manufacture
under licence?

2. Were the licence agreements with vendors from various
countries comprehensive enough to ensure suitable

technical and material help in the creation of

assembly lines and manufacturing facilities?

14 Air Marshal M.S. Chaturvedi, refer n.3, p.199.



With regard to the indigenous design and development
projects, had the Government undertaken any pre-planning
exercise to determine India's capability in terms of
technical manpower and resources to execute these
programs successfully?

Implementation of the various manufacturing programs.
This involves a detailed examination of the problems
encountered in the actual assembly and manufacture of
aircraft. Here again the emphasis will be on the
organisational efficiency viewed in terms of running

an efficient aircraft industry and will encompass the
decision making machinery at the Ministry of Defence
and the execution of such decisions by HAL. Is there
any evidence of a comprehensive planning and coordination
process that would ensure efficient utilisation of
manufacturing facilities, manpower and materials?

The costs of self reliance. The domestic manufacture
of aircraft has involved a fairly substantial financial
outlay, for what have been rather limited production
runs of each aircraft type. This would deny HAL any
benefits that normally accrue from the economies of
scale as aircraft production was primarily geared
towards meeting the requirements of the IAF. Also,

an attempt will be made to explore the argument that
aircraft manufacture in India is cheaper because of

its low labour costs.



Consequent on the above point, has the creation of the
aircraft industry and the substantive costs incurred
therein, had any beneficial effects in terms of
spinoffs? Has it helped the development of ancillary
industries in the small scale sector? Have there been
any tangible benefits in terms of acquisition of
advanced technology which have then helped modernise
various sectors of Indian industry? These can be
fairly wide ranging, from alloy and special steel
technology on the one hand to advanced electronics on
the other. A further gquestion that shall be examined
is whether such technology could ees have been acquired
if India had not decided to set up an indigenous
aircraft industry. Also, has the creation of this high
technology sector led to integrated industrial planning
and development incorporating various other sections of
Indian industry.

Finally, has India been able to achieve the goal of
self reliance that formed the rationale behind the
development of the aircraft industry or, has overt
dependence, i.e. a purchaser-supplier relationship with
various countries been replaced by a not so obvious
dependence in terms of raw materials, components and
spare parts? If the latter is true, have any real
benefits accrued? As a corollary to this gquestion a
comparative evaluation of Indian experience with
different collaborators UK, France and the Soviet Union

will be made and an attempt made to point out the



long term advantages or disadvantages that helped

(or hindered) HAL's drive towards self sufficiency.

Before embarking on a detailed analysis of the various
aircraft manufacturing programs undertaken by Hindustan
Aeronautics Limited (HAL), it should be pointed out that
one of the major problems that confronts a researcher
working on any aspect of Indian defence is that of paucity
of primary sources. This includes the defence production
sector for the simple reason that all relevant industries
are under the administrative control of the Ministry of
Defence, and as a consequence, beyond the purview of some
of the provisions of the Indian Companies Act. For example,
the 'Indian Aeronautical Industry' (i.e. HAL) is exempted
from disclosing any purchases over Rs 10,000 ($1,000) that
it makes from other public sector companies.15 Further,
over the years, there has been virtually no public debate
on defence planning or the defence production sector. In
this context it would be relevant to state that HAL is the
largest company functioning under the Ministry of Defence,
with a workforce of over 40,000. A major contributing
factor in this regard has been the fact that no level of
the defence production decision-making process is open to
any form of scrutiny by the public or, to a large extent,

by the Parliament. Reasons of National Security are the

2 HAL Annual Report 1979-80, p.59.
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blanket excuse that has inevitably been used by the
Government in its refusal to disclose any information that
might open it to criticism.16
However, given the parliamentary system of government
in India, some information is published in unclassified form
by the office of the Comptroller and Auditor Gemeral of India
in the form of an annual report. Although not available
to the public, this report is provided to the members of the
Public Accounts Committee (PAC) of Parliament. A mere
statement of facts, this report does document various issues
which are then taken up on a selective basis by the PAC for
further enquiry. It is for this reason that this study
relies primarily on the reports of the Comptroller and
Auditor General and those of the PAC. Although the HAL
itself does publish an annual report because of legal
obligations, a careful perusal reveals that they have tended
to become singularly uninformative over the last two decades.
So far as secondary sources are concerned, apart from
the standard professional journals like A7r International,
International Defense Review and Flight International, the
singularly consistent and most helpful source of reliable
information has been Milavnews, a 'confidential' monthly

newsletter published by Aviation Advisory Services, Stapleton

Airfield, nr Romford, Essex, England.

L For a good study of the ineffective role of the Parliament
in matters related to defence problems, see Cecil B. Jones Jr.,
How the Indian Lok Sabha Handles Defense Matters - An
Institutional Study, The American University, 1975, PhD thesis

(Unpublished) .
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CHAPTER I

INDO-BRITISH PROJECTS

A. GNAT/AJEET

Development of the single-seat lightweight Gnat
fighter/interceptor was started by the (then) Folland"
Aircraft Ltd. (U.K.) as a private venture in 1951. The
first Gnat MkI prototype powered by a Bristol Siddeley
Orpheus (B Or.l) turbojet flew on 18 July 1955. The
aircraft apparently did not meet the requirements of the
Royal Air Force and was never introduced into service,
though 6 Gnat MkI aircraft were subsequently ordered by

1 India, on the other hand

the Ministry of Aviation (U.K.).

undertook negotiations directly with Folland Aircraft and

Bristol Siddeley Aero-Engines in 1956 to produce the

aircraft and its powerplant, the Orpheus turbojet. A

licence agreement was signed in September 19562 and it also

covered the supply of 25 aircraft plus 15 sets of components.3
At the time of signing the agreement, the aircraft

and engine were still under development. The first prototype

Gnat MkI which flew in 1955 had been powered by the original

version of the Orpheus engine (B Or.l) developing 3,285 1lb

thrust. The Orpheus 701 (B Or.2) powerplant which equipped

the definitive versions of the Gnat was type-tested in

November 1956, at a rating of 4,520 1lb thrust, later improved

= Jane's ALl the World's Aircraft 1963-64, p.l44.5€£« 0&490#.32..
z Keesing's Contemporary Archives 1957, 15728C.

2 Jane's ALl the World's Aireraft 1966-67, p.l1l58.
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to 4,700 lb.4 The IAF also knew that the manufacturers
had not developed the Gnat completely5 but chose it on the
grounds that it was basically a good air defence aircraft
that needed 'a certain amount of development'.6

Licence for the manufacture of the Gnat MkI was
assigned to the (then) Hindustan Aircraft LImited (HAL)
and construction of factory buildings was completed by
1959.7 The first Gnat assembled in India from British
supplied kits flew for the first time on 18 November, 1959.
Also, most of the jigs and tools required for the
manufacture of this aircraft were reported to have been
fabricated indigenously by HAL.8

By 1960-61, the first two phases of progressive
manufacture i.e. from kits and sub-assemblies, had been
completed but the program suffered a setback in production
of the aircraft from raw materials.9 These problems contined
to increase and a year later, in 1961-62, HAL admitted that
it faced 'certain difficulties' in producing the aircraft

as a result of which there had been a 'considerable' delay

in the production schedule.lO The snags encountered at this

: Jane's ALl the World's Aircraft 1964-65, p.476.
5 public Accounts Committee (1980-81) Thirty Third Report
(Seventh Lok Sabha), para 1.29.

6 ibid., para.l.30.

L STPRI. Arms Trade with the Third World (Stockholm: Almgvist
& Wiksell, 1971); p«15L.

8 Jane's All the World's Aircraft 19765-76, pp.102-103.

HAL Annual Report 1960-61, p.>5.

lOHAL Annual Report 1961-62, p.7.
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stage were apparently a consequence of developmental problems
with the Gnat MkI itself rather than of HAL's inability to
absorb manufacturing techniques. This was clarified in
1962-63 when HAL announced that although a 'large' number of
aircraft had been produced, deliveries had been held up
because of technical difficulties beyond its control. It
was further added that steps were being taken in conjunction
with Folland Aircraft Ltd. to overcome them.ll This
certainly proved to be a time consuming process since
although the first Gnat built fully at HAL flew on 21 May,
1962, it was not handed over to the IAF till over a year
later.12

Manufacture of the aircraft had stabilised by 1963-64
when it was announced that production was 'progressing

e The engine was also being progressively

satisfactorily'.
manufactured from sub-assemblies and the first Orpheus 701
produced from imported 'raw materials' and components was
completed by late 1963.l4 At this stage, however, only the
airframe was being fabricated in India from imported 'raw
materials' and it was only in 1965-66 that HAL signed
agreements for the licence manufacture accessories like

avionics, wheels, brakes, undercarriage and hydraulic

equipment with various British companies including Bendix,

15
Dunlop and Dowty Rotol.

e HAL Annual Report 1962-63, p.ll.

12 Jane's All the World's Aireraft 197565-76, p.l02.

= HAL Annual Report 1963-64, p.4.

14 HAL Annual Report 1962-63, p,l4.

15 pAL Annual Report 1965-66, p.l2.
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Also, as the aircraft entered squadron service with
the IAF, the inherent weaknesses in the original design
effort became more apparent. For example, during the 1965
Indo-Pakistan war, when the Gnat was used operationally
for the first time, considerable difficulties were encountered
with the 30mm Aden cannon as a result of which there was an
inordinately high incidence of gun stoppages.16 Other
failures included those of brake seals and the VHF Radio
Transmitter (RT) sets17 but the most serious problems lay
in a very critical area of aircraft performance i.e. failures
associated with the flying control system and the hydraulic
system of the aircraft.18 In evidence before the Public
Accounts Committee in 1980, the Chairman of HAL admitted to
the serious deficiency that the Gnat suffered in this field,
adding:19

... all the brains in the country

and the scientists' organisations
with the half of the original design
of the aircraft, have been trying to
cure it. The flying record of the
GNAT shows that we had a number of
fatal accidents, where we lost some
experienced pilots which costs even
more if we take into account the cost
of training together with the cost of
an aircraft, apart (sic) from the
human aspect of it.

Air Headquarters, in evidence before the same Committee,

elaborated on the matter and disclosed that the flying control

te PAC (1980-81) Thirty Third Report, para 1l.28.

17 ipia., para 1.56.

18 ipid., para 1.28.

19 ipia.
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system in the Gnat was a serious problem compared to an
aircraft of the same generation - the Hunter:20

Both have been in the Air Force with

the same number of squadrons. 1If

the yardstick of serious malfunctioning

is taken as the number of fatal accidents

then over the same period of 18 years of

operation, of the two aircraft, we lost

4 pilots in Hunters and 19 in Gnats!

Problems with the Longitudinal Control System (LCS)
of the Gnat MkI resulted in the formation of a Study Group
headed by Air Commodore J.J. Bouche which submitted its
report in April 1972.2l During the course of its enquiry,
the Study Group found that investigations into aircraft
accidents involving the LCS had been unsatisfactory because
of the lack of gualified investigators. Further, the
findings of a large number of technical defect reports
were not available either at HAL or at Air Headquarters.22
The net result of the various shortcomings in the Gnat

was that it suffered from a very high accident rate. For
example (according to available information), during the
period 1965-1973, it was only in 1967-68 that the annual
number of 'serious accidents' was less than 50. The

: § s 23
accident rates for the remaining years are as under:

20 ;piq., para 1.33.

21 ibid., para l1l.34. The findings of this report were never

. made public.
2 ibid., para 1.35.

23 ibids, para 1.32.
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Year No. of Accidents
1965 66
1966 50
1969 61
1970 50
1971 51
1972 53
1973 59

Overall, from the time of its induction into the IAF
in 1958-59 to 15 November, 1980, the Gnat had met with as
many as 613 major accidents and a further 624 'incidents'.24
Regardless of its high accident rate, the IAF 'did not
lose faith or confidence' in the aircraft but.'only wanted
deficiencies removed'.25 In fact, by 1972, the aircraft
was considered to have a good export potential because of
its low initial and operating costs, simplicity of design
and high transonic performance. Two Gnat MkKI aircraft were
displayed at the Farnborough Air Show (U.K.) in September

197226 and the export price was then quoted at about Rs 2.3

million ($300,000).27 While no export orders were received,

manufacture of the aircraft continued till 31 January, 197428

a total of 215 Gnat MkIs being manufactured by HAL.29

AN sraa.

25 ipid., para 1.31.

26 Milavnews, September 1972, p.l5.

< Milavnews, August 1972, p.l4.

28 rame's ALl the World's Aireraft 1974-75, p.l04.

29 sane's ALl the World's Aiveraft 1975-76, p.l103.
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Gnat MkKII/Ajeet:

After examining the Report of the Bouche Committee
(April 1972) as well as conducting various feasibility
studies, HAL proposed to develop an improved version of
the Gnat. This proposal was approved by the Government in
September 1972 and the new version, designated as MKII, was
to be developed at an estimated cost of Rs 9.9 million
(foreign exchange: Rs 2.6 million). Development work was
to be carried out in four stages over a period of three
years and deliveries were expected to commence two years
Iater dve. by 4996-77.-0

Broad parameters of the development effort were defined
in the Air Staff Requirement (ASR) 22 issued in May 1972.

At about the same time it was also decided to undertake

a retromodification program in order to extend the useful
life of the existing fleet of Gnat MkI aircraft. An ASR
to remove the defects and make improvements in the MKI
aircraft was issued by Air Headquarters in November 1972.
This was also expected 'to help the development' of the

31

MkII aircraft. While the development work got underway,

in July 1973, the Ministry of Defence sanctioned the
manufacture of about 70 Gnat MKII at a unit cost of Rs 5.127

million32 involving a total outlay of Rs 360.4 million.33

30 Report of the Comptroller and Auditor Gemneral of India:
1978-79. Union Government (Defence Services), para 6, p.5.
31

lbld. ’ Pp.5-6.
e PAC (1980-81) Thirty Third Report, para 1l.8l.

33 jpid., para 1.25.
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Three months later, in October 1973, the Ministry of Defence

sanctioned a retromodification program involving about 130

aircraft at an estimated cost of Rs 209.04 million.

For

this work, the MkI aircraft were to be made available to

the HAL in a phased manner from 1974-75 onwards.34

Thus,

the retromodification program was expected to help in the

development of the MkKII version, which was to conform to

the

'standard of preparation'

to be specified after

completion of the development work which comprised four

stages. These were:35
Planned Schedule/Actual
Stage Work For Completion Completion
(from time of sanction)
Planned Actual
I Improvements to the 8 months January 1913

EE

11T

Iv

Navigation and
Communication Systems

Improvements to the
Hydraulics Systems

Improvements to the
Longitudinal
Control System

Improvements to the
Fuel System
(introduction of
internal wing fuel
tanks)

By May 1973

18 months
By March 1974

36 months
By September
1975

3 months
By September
1975

April 1976

September 1974

October 1979

April 1976

- This delay was due to additional tasks beyond

the original proposal.

34

33

ibid., para 1.64.

ibid.,; para 1.36.
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However, even before the entire development program
for the Gnat MKII could be completed, Air Headquarters
issued a revised ASR-4 in June, 1974 which was also to be
applicable to the retromodification program.36 The revised
ASR was apparently a clearer definition of the IAF
requirements for the Gnat MkII. In evidence before the
Public Accounts Committee in 1980, the Secretary of the
Department of Defence Production explained:37

The difference between ASR 22/1972
and ASR 4/1974 was not substantial
to require any revamping of the project.

It may however be added that the original
proposal of HAL was not based on any ASR.

He further went on to add:38

Some equipment were available later,

and it was thought it would be better

to use them and improve performance ...

these improvements were considered and

thought of between 1972 and 1974.
In fact, there was no difference between the two ASRs except
regarding the radius of action and the weapons load that
the aircraft was to carry.39 Renamed the Ajeet, the aircraft
was to be produced primarily for the tactical ground attack
role, unlike the Gnat which had been designed as an
interceptor.

Initially, two Gnat MkIs were converted for flight

testing of the Ajeet's hydraulic and avionics systems while

a Gnat airframe was subjected to static tests. The first

36 ipig., para 1.38.

2 ibid., para 1.40.

& ibid., para 1.41l.

= ibid., para 1.43.
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prototype Ajeet, a Gnat MkI with less than the full range
or modifications, first flew on 6 March, 1975 and a second
prototype joined the flight test program on 5 November that
year.40 The modification program had, by this stage, been
delayed considerably and the various changes to be

incorporated in the Ajeet were in different stages of

installation and evaluation:

L Stage I: Navigation and Communication Systems:

Improvements in these areas, according to the original HAL
proposal would appear to have been minor in nature. They
were planned for completion on one of the Gnat MKI aircraft
and the work was completed by January 1973 - four months
ahead of schedule. Nonetheless, the ASR of 1974 laid down
certain specific requirements and changes to be incorporated
in this area:

(a) Due to the change over from the interception to

the ground attack role, the Ferranti (U.K.) Airpass

interception radar was to be deleted.

(b) Installation of IFF Mk-10 (BAT) - identification

equipment.

(c) The TA/RA-22 VHF communications set, an item

manufactured by Bharat Electronics Limited (a sister

concern under the Ministry of Defence) under licence

from Bendix (USA), had proved to have a very high

=0 H.P. Mama, 'Ajeet - the IAF's New Ground Attack Fighter',
International Defense Review 6/1977, p.1088.

= PAC (1980-81) Thirty Third Report, para 1.89.
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failure rate.42 It was therefore decided to replace
the set by an imported V/UHF communications system
manufactured by Collins (USA) as well as incorporate
a standby VHF set (AH-3).
(d) Replacement of the Ferranti Mk8 gunsight of
the Gnat by the Ferranti ISIS 195 (Integrated Strike
and Interception System) two-axis rate gyro gunsight
which would be licence-manufactured by HAL's Lucknow
Division.
These modifications required a complete re-installation
and a new wiring system for the avionics. The task could
thus not be completed on a Gnat aircraft but had to be
incorporated on one of the Ajeet prototypes. Improvements
connected with this stage could thus be completed only by

April 1976.

2 Stage II: Hydraulics System: Work in this area was

connected with the longitudinal stability of the aircraft
(see Stage III below) and was completed by September 1974.
This was six months behind schedule and the primary reason
for the delay was the incorporation of an Abex engine-driven
variable delivery hydraulic pump43 instead of the earlier

constant delivery unit.

35 Stage III: Longitudinal Control System (LCS):

Development work relating to improvements in the LCS with

the modified Hobson actuator unit was completed 'in all

42 ibid., para 1.57.

43 ;pid., para 1.39.



22

respects' by October 197944 - nearly four years later than

scheduled. The unit used in the Gnat had been designed
and supplied by a British firm, Claudel Hobson, which had
since been taken over by Lucas Aerospace (UK). As the

HAL 'did not have the competence to undertake development

of powered flying controls to improve longitudinal control',45

it was decided to entrust the development of the actuator
unit to Lucas Aerospace.

Design of the modified Hobson actuator unit encountered
serious problems despite sustained efforts by the design

engineers of Lucas Aerospace. According to the Chairman of

HAL:46

They made many trials; they gave us many
options; they gave us many prototypes and
made many improvements.

... So, we tried to persuade them and
pressurise them to give us in absolute
state of the art, [a] modern flying
control with all the possible safety
factors built into it. Admittedly, in
getting these developments carried out,
Lucas took longer than anticipated.

4. Stage IV: Fuel System: It had been originally planned

to improve the fuel system by manufacturing a new wing with
an integrally sealed tank and converting a Gnat MkI as an
Ajeet prototype using this wing. This was done according to
schedule and the first converted Ajeet prototype flew in

March 1975. However, the ASR of 1974 spelt out certain

S bia.

45 .pid., para 1.46.

46 ipid., para 1.50.
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refinements to be carried out in connection with the fuel
system, including the introduction of an SPE 6210F MkI fuel
booster pump. As a result, an additional time of seven
months was taken to meet the requirements of the ASR of
1974.47

It is interesting to note that while the ASR of June

[

a

[er

1974 affecte 1 the four stages of development, it was
more than a year later, in September 1975, that HAL approved.
... a proposal to take up further work
required concurrently with the work
sanctioned earlier with a view to
minimising expenditure.
While development work on the Ajeet apparently made progress,

it took the Ministry of Defence another year to sanction

[oN
(oN

an additional amount of Rs 5.4 million (foreign exchange:

Rs 1 million) - this was done in July 1976. Development

by early 1976 and the 'standard of preparation' of the
first and second production batch of aircraft was specified
. = + = - 49
by Air Headquarters in February 1976 and July 1976. In
making preparations for manufacture of the Ajeet, HAL had
earlier awarded a £120,000 contract to Automotive Products
td UR) £ the suppl f ailer wer ntrol units
td. (UK) for the supply of aileron power con nits,

landing gear retraction jacks, filters, flow restrictors,

foot brake pumps and various types of valves.

48
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In March 1977, three years after having accepted the
ASR of 1974, HAL expressed its 'inability' to comply with
some vital requirements of the Ajeet as specified in the
ASR. In the same month, Air Headquarters informed the
Ministry of Defence that if HAL was unable to ensure
aircraft performance 'close' to the ASR, it might be
compelled to 'review' the entire acquisition program for
the Ajeet.51 Interestingly, by May 1977, within two months
of presumably intense bureaucratic activity, views of the
Air Headquarters underwent a radical change. In proposing
a further development expenditure of Rs 4.05 million, Air
Headquarters stated that while there were 'serious short-
comings' in the Ajeet, it was not planned to drop the
project altogether, but it might become necessary to reduce
the number of aircraft produced. Accordingly, in July 1977,
the Ministry of Defence increased the development expenditure
for the aircraft to Rs 19.35 million (foreign exchange:
Rs 4.4 million)52 - compared to the original estimate of
Rs 9.9 million (foreign exchange: Rs 2.6 million).

Although manufacture of the Ajeet actually began on
a small scale in 1976-77, the aircraft could not be delivered
to the IAF due to a 'number of problems relating to

53

development and production'. It was only in March 1978,

that about 20 aircraft were delivered. Of these six were

51

L0

Third Report, para 1l.44.

Q

PAC (1980-81) Thirty

C
)

22 ibid., para 1.45.

23 pAL Annual Report 1976-77, P.6.
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allotted to the Ajeet handling flight while the rest were
handed back to HAL for storage and incorporation of
additional modifications.54 This was because, although
theoretically these aircraft conformed to the 'standard of
preparation' laid down by the IAF, substantial concessions
had to be made while accepting aircraft for the handling
flight. These included:>>
1. Installation of the (old) Hobson tailplane
actuator unit, HU type-145 in place of the modified
HU type-1003 which was still under development.
2. Non-compliance of the camouflage painting scheme.
3. The aircraft were accepted without full night
flying facilities.
4. A few 'minor' concessions to enable the use of
Category 'B' (used) components, as Category 'A' (new)
components were not available.
No aircraft were delivered to the IAF in 1978-79 because
of the non-availability of the modified Hobson actuator

=g It is thus clear that the initial delivery of

units.
the Ajeet aircraft to the IAF was for purely ceremonial
purposes rather than an effective contribution to its
operational capability. Apart from the concessions mentioned
earlier, initial IAF handling flights experienced several

maintenance problems which included:57

o PAC (1980-81) Thirty Third Report, para 1l.83.

55 jibid., para 1.54.

56 jipid., para 1.53.

27 ibid., para 1.57.
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l. Fuel leaks from the integral fuel tanks in the
wings: nine modifications had to be incorporated to
rectify the problem.
2. Brake seal failures.
3. R/T failure: this was overcome by replacing the
indigenously manufactured TA/RA22 VHF communications
sets by V/UHF systems manufactured by Collins (USA).
By October 1978, Air Headquarters had made it clear
that it was considering a reduction in the number of
aircraft to be manufactured.58 Production orders were
reportedly reduced from the then planned total of 115 to
80 aircraft.59 At the same time a Specialist Committee had
been set up by the IAF to study the guestion of
... extended development efforts due
to shortfall in radius of action and
the design deficiency in the
development of modified power control
unit and the need to try the various
armament stores.60
In other words, while the transition from the interceptor
role of the Gnat to the ground attack tasks of the Ajeet
had been an integral part of the ASR of 1974, the delay in
development effort had made it impossible for weapons trials
to be carried out. Accordingly on recommendations of the
Specialist Committee of the IAF, a further sum of Rs 12.65

million was sanctioned for further development work.61

58 ibid., para 1.56.

= Air International, Vol.2l, No.3, September 1981, p.105;
also Flight International, 12 June, 1982, p.1555.
69 PAC (1980-81) Thirty Third Report, para 1l.81l.

6L ipia.
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This work had not been completed till December 1979 when
the aircraft was inducted into squadron service - nearly
20 months after the formation of the handling flight.62

By the end of 1980, HAL had been able to overcome the
following problems:63

1. Radius of action: Against the radius of action
of 108 nautical miles specified in the ASR of
1974, HAL had been able to achieve a range of
93 nautical miles in the first instance.
Subseguently, with the installation of 2 x 33
gallon drop tanks, the Ajeet was able to acquire
an additional range of 10 nautical miles. While
the aircraft now had a range of 103 nautical
miles 'with ceftain restrictions', it now had
only two underwing hard points for weapons
carriage, instead of four originally planned.

2. Carriage of Rocket Pods: As a result of the
limitations imposed by the installation of drop
tanks, the aircraft could not be cleared for the
installation of four pods of 19 x 68 mm rockets.
Instead, it had been cleared for two pods of
16 x 57 mm rockets and trials were being carried
out for the use of two pods of 32 x 7 mm rockets.

3. Night flying capability: Development work had

been completed.

62 .pig., para 107.

8= ibid., para 1.56 and para 1.59.
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4. High rate of gun stoppages: Efficiency was
being confirmed through intensive gun firing
trials.

5. Invertor failures: The problem had been
resolved by the introduction of an indigenously
developed invertor.

Thus, by the end of 1980, while two Gnat squadrons

(Nos.9 and 18) had been re-equipped with the Ajeet, HAL
had only been 'able to acquire all the items for modifying
the aircraft for carriage and delivery of 57 mm rockets.
'A limited number of aircraft were expected to be modified
by June 1981, and the balance in due course. The

aircraft had finally been cleared for operational

service,64 more than four years behind schedule.

The Retromodification Program:

As mentioned earlier, in October 1973, the Ministry
of Defence had sanctioned the retromodification of about
150 Gnat MkI aircraft in a phased manner from 1974-75
onwards. However, due to the delay in development of
the Gnat MkII/Ajeet, in November 1977, the number of
aircraft to be retromodified was reduced to about lOO.65
This was because, given the number of MKI aircraft

available, the remaining airframe fatigue life was very

1imited. Also a substantial number of aircraft had

64 ,pid., para 1.58.

65 ipid., para 1.67.
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suffered from wastage.66 In other words they had been
written off, a fact not altogether surprising, given
the high accident rate for the Gnat.

By July 1979, only seven Gnat MkIs had been
retromodified and test flown. Even then, the delivery of
these aircraft had been held up to facilitate the
installation of the modified Hobson actuator unit which
was still under development. Work on another three
aircraft had not been completed 'for want of certain
components to be supplied by the Air Force/foreign
supplier'.67 By November 1979 it had been decided to
abandon the proposal for retromodifying the remaining

90 aircraft. The reason for this decision, according

to the Department of Defence Production was that:68

During the extended period of development,
one of the likely adversaries of India

had acquired a large number of very high
performance (supersonic) aircraft and

quick reaction surface-to-air missiles ...
it was felt that the MKII aircraft would
not be a viable weapons system well beyond
the mid 80s because of its low survivability
in such an environment. As such it was felt
that the strength of the MkII force should
be limited to four squadrons. Therefore,
the initial order for MKII aircraft was
curtailed ... and retromodification program
was reduced ...

As for the 10 Gnat MkIs which were in the process

of retromodification, it was only by late 1980 that 'all

66 .pid., para 1.72.

o ibid., para 1.68.

28 ibid., para 1.70.
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components' required for the work had been received.

Nine aircraft had been test flown after retromodification
and accepted by the IAF while the remaining one aircraft
was in the final stage of acceptance.69 Given the delay
in retromodifying the first 10 Gnat MkIs, it was clear
that even if the work had not been restricted to this
number, there would not have been enough MkI aircraft in
IAF inventory with enough airframe fatigue life remaining,
to make the retromodification program worthwhile.

Thus, after the cancellation of the retromodification
program and a substantial reduction in the number of
Ajeet aircraft required, the manufacturing program finally
came to an end in March 1982 after the manufacture of

0 Also, as a result of this cancellation

20 aircraft.
and short-closure of orders, there was a substantial
amount of redundancy in components and materials required

for manufacture. Details are as under:7l

Million of Rupees

Cost of Redundancy: Cost of surplus
Production/ items: Development
Retromodification Program

Raw Materials 2.k 0.139
Standard Parts 0.8
Castings and Forgings 0.05
Proprietory Items 33 0.792
Hobson Units 5.08 0.037
Modification Kits 1.04
Parts 0.3
Components 6.984

19.964 0.968
69

ibid., para 1.73.

70 pright International, 12 June; 1982, p.1555.

v

71 PAC (1980-81) Thirty Third Report, para 1.78.
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While the surplus items relating to the development
program, valued at nearly Rs 1 million had to be written
off as a net loss, some of the materials acquired for
the retromodification and manufacture programs, it was
later realised, could be used in other programs. HAL
later decided that of the surplus materials (valued at
Rs 20 million approximately), bought out components and
parts could be used for the development/production program
of the Ajeet Trainer aircraft while the raw materials
could be used for materials worth Rs 9.5 million, about
Rs 10.5 million had to be written off as losses in

connection with the Ajeet manufacturing program.

Ajeet Trainer:

In 1975, while engaged in the development of the
Ajeet, HAL also initiated studies for the design of a
2-seat trainer version and it was considered possible
to develop the aircraft within three years of sanction.72
Formal sanction was received in February 197673 and the
aircraft was said to have been intended to be the long
term replacement for the 12 Hunter T.66s and a similar
number of single seat Hunters at the IAF's Operational
Conversion Unit, as well as other operational trainers

at squadron level.74

iz Milavnews, November 1975, p.l4.

s H.P. Mama, 'Ajeet - the IAF's New Ground Attack Fighter'
International Defense Review, 6/1977, p.1090.

i Milavnews, May 1977, pp.l12-13.
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By late 1976, design of the tandem 2-seat trainer
had been finalised and it was also reported in Western
sources that two prototypes were to be built with the

first one scheduled to fly in July 1978.7°

A fuselage

mockup of the trainer had been completed by early 1977

and the design indicated that the aircraft would offer

somewhat more room than the earlier 2-seat Gnat trainer

(developed in UK and then in use with the RAF) there being

sufficient room to instal Martin Baker GF4 ejection seats

(common with the Ajeet) in place of the Folland/Saab

Type 2G lightweight seats of previous Gnats.76 But this

was accomplished by the deletion of some of the fuel tanks -

resulting in reduced endurance. The aircraft was to have

a performance in some respects 'fairly close' to that

of the H.S. Hawk, particularly in Mach number and rate

of climb, at a considerably lower cost. In terms of life

cycle costs, the Ajeet trainer was to be 'an unbeatable

bargain'.77
Low speed tunnel tests were carried out at the

National Aeronautical Laboratory, Bangalore, while high

speed trials had to be conducted at establishments in UK.

By mid-1977, the first flight of the two trainer prototypes

to be built, had reportedly been rescheduled to late 1978.78

= Milavnews, October 1976, p.l4.

70 Milaqvnews, January 1977, p.l2.

3 H.P. Mama, 'Ajeet - the IAF's New Ground Attack Fighter'.
Refer n.73.

& Milavnews, May 1977, p.l3.
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There was no comment about the aircraft by the Ministry
of Defence even in 1978, except for the mention that
development work had 'progressed'.79 This suggests that

development of the aircraft had encountered significant
problems.

It was only four years later, in 1982, that the
first prototype could be completed. The first of the two
prototypes came off the assembly line in September 1982

and carried out its first high speed taxiing trials on

the fifteenth of that month,80

on 11 October.8l Development of the aircraft was expected

82

followed by its first flight
to be completed by 1984 and an initial IAF order for

12 2-seat Ajeet trainers had been announced.83 However,
the only prototype Ajeet trainer crashed in December 1982
while on a systemstest flight - within three months of
its manufacture. By mid-1983, according to Indian media
reports, the entire program was in jeopardy as the
Ministry of Defence was said to have instructed HAL 'to
stop all production activity and tooling for the Ajeet

trainer’.84 Although the Ministry of Defence later attempted

79 B _
Ministry of Defence Report 13/7-706, p-625

80 Statesman, 17 September, 1982.

81

Ly

Indian Express, 12 October, 1982.

82 . .
N.N. Sachitanand in HZindu (Madras), International Edition,
29 July, 1978.

= Indian Express, 22 September, 1982.

it Indian Express, 9 May 1983.
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to deny this report, it is significant to note that its
clarification only mentioned the fact that 'work on the
project' was being carried on and did not elaborate on
the production plans for the aircraft.85
Thus, while the small size, low weight and quick
reaction capability of the Gnat were the main factors in
the IAF's decision to acquire and manufacture the aircraft,
the decision seems to have been a hasty one. The aircraft
did not satisfy Royal Air Force (RAF) requirements as
an interceptor in the late 1950s, and the IAF made no
attempt to co-ordinate its evaluation effort with that
of the RAF, preferring to deal with the manufacturers
directly.86
The RAF itself did not reject the aircraft altogether.
A development order for 14 Gnat trainers was issued in
1958 and the first prototype flew for the first time on
31 August 1959 with the development series Gnat T MkI
entering service with the RAF in February 1962. Delivery
of the production models began in November 1962, barely
four years after the decision to develop the trainer
version. A total of 91 aircraft were delivered to the
RAF Flying Training Command, replacing the Vampire T MKII

: oo i 87
at Advanced Flying Training Schools (AFTS).

e ibid., 11 May 1983.

8o PAC (1980-81) Thirty Third Report, paras 1.30 and 1l.3l.

87 Jane's All the World's Aircraft 1967-68, p.165.
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Also, the Gnat trainer had already incorporated
certain modifications which were to be included by HAL
in the Gnat MkII and Ajeet trainer nearly 15 years later.
The Gnat T.MkI was fitted with wet wings and could carry
about 450 litres (almost 100 gal) of fuel as compared
to the 500 litre (110 gal) capacity of the Ajeet wings.
As a result the aircraft also had the provision for four
underwing attachments. Despite increases in tailplane and
fin area, a larger wing and other modifications and
improvements,88 the Gnat trainer could hardly be described
as a simple aircraft. According to an experienced RAF
instructor

... the Gnat ... could hardly lay claim to
simplicity. On the contrary, it was a
demandingly complex little aeroplane, an
engineering nightmare. The longitudinal
control system in particular ... was the
source of much difficulty...

Some respected and experienced pilots never
really mastered it; a few in the early
days died trying. Most, who had only the
fleeting association with the Gnat that the
AFTS course brought, passed on to greater
things still pondering the witchcraft of
manual control in a dark and gusty circuit.
Crosswind landings in manual control from
the back seat gave rise to the original
legend of the legless blindfolded epileptic
one-armed paperhanger. Similarly, the
mysteries of the fuel system were still
being unravelled as the aeroplane passed
out of RAF service.89

HAL on the other hand, did not incorporate any major

modifications in the design of the aircraft and confined

8c H.P. Mama, 'Ajeet - the IAF's New Ground Attack Fighter',
International Defense Review 6/1977, p.1089.
89

Sgn. Ldr. Roy Gamlin in Flight International, 3 January,
1981, p.32.
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its changes to minor improvements in cooperation with
the IAF. Despite the inordinately high accident rate
of the Gnat MKI, it is clear that HAL lacked the design
capability necessary to improve the aircraft. It was only
after observing the accident rate of the Gnat for more
than six years operational service with the IAF, and more
than a decade after having initiated progressive manufacture,
that HAL could formulate proposals to improve its flight
safety. This too was not a very comprehensive proposal
because of the lack of any documentation on previous
accidents and related causes - one of the major findings
of the Bouche Committee (April 1972).’?

Even on grounds of alleged simplicity of manufacture,
HAL, it would appear, wés not very efficient. While it
could be that bureaucratic inefficiency was responsible
for such a situation, the fact remains that the Accessories
Complex at Lucknow began production nearly 10 years after
the various pieces of equipment had begun to be used in
domestic manufacture - five years after the licence
agreements were signed.

The Ajeet itself was a result of an attempt by HAL
to introduce modifications to improve the flying qualities
of the Gnat MkI. This process itself began at a time when
the production run of the Gnat was nearing completion.
Thus, even by 1972, HAL had not been able to formulate
proposals for a definitive MKII variant which would be
a substantial improvement on the MkI. On the other hand,

the modifications suggested seemed to be a combination of

* Sop 1(>.v;‘. g—.w.l\.
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the changes introduced by the RAF in its Gnat trainer
(i.e. a wet wing) and marginal improvements in its
communication and navigation systems. No other design
changes were sought, and the only major modification
suggested was that of the Hobson tailplane actuator unit,
i.e. improvements in the Longitudinal Control System.
This again reflected the total dependence of HAL on
Lucas Aerospace (UK), the manufacturers of the unit.
Consequently, while HAL claimed to have completed
development work on the Gnat MkII/Ajeet 'in almost all
respects' by 1976, a few months later in March 1977 it
had to concede its inability to comply with some vital
requirements as specified in the AST of 1974. This nearly
led to the cancellation of the project. But, in what
could only be described as bureaucratic pressure to keep
the program going, in May 1977 Air Headquarters changed
its stand and recommended further expenditure on
development of the Ajeet. This again did not appear to
have had any beneficial effect so far as the operational
capability of the IAF is concerned. By the time the
Hobson unit had finally been cleared for unrestricted
operation in October 1979, IAF requirement for the aircraft
had ceased to exist because of changes in its threat
environment. Nor was it only the Hobson unit that created
problems for the Ajeet. HAL had not been able to provide
the required range of 108 nautical miles in the first
instance, the aircraft having a range of about 93 nautical
miles. Subsequent increase in the range to 103 nautical

miles by use of drop tanks not only imposed certain
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restrictions on the aircraft but also reduced the number
of hard points available for carrying stores from four to
two - thereby minimising its effectiveness as a weapons
delivery platform.

Consequently, it would appear that HAL had no precise
idea of the real nature of the development effort
required. As a result, not only did the cost of
development of the Ajeet go up from Rs 9.9 million to
Rs 32 million, but there was also a delay of seven years
in the completion of the project. This led to cancellation
of orders for the aircraft as well as redundancy in
materials and parts required in its manufacture; and by
the time the aircraft finally joined IAF inventory in
1979-80, a decision had élready been taken to phase out
the Gnat90 as part of a policy to replace all subsonic
aircraft with supersonic planes.9l

The Ajeet Trainer aircraft too demonstrated the
inherent lack of design and development expertise at HAL.
Sanctioned in 1976, development was expected to be completed
within two years, i.e. by 1978. 1In fact it took more
than six years for the first prototype to be completed.
The first production aircraft was scheduled for delivery
by 1984, but then again this was contingent on the
assumption that no serious difficulties would be encountered

in its development. The situation has altered somewhat

20 Times of India, 7 June, 1980.

21 Economic Times, 15 April, 1982.
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after the crash of the only prototype that was built.
With flying characteristics more or less similar to that
of the Gnat Trainer used by the RAF in the 1960s and
70s, it would seem unlikely that the Ajeet Trainer could
be used for advanced flying and weapons training in the

late 11980% and 19905, 7

Viewed in this context, the initial IAF order for
12 trainers appears quite adequate although, given past
experience, bureaucratic pressures could possibly result
in an extended production run. Also, given the lack of
success in exporting the Gnat/Ajeet, the export potential
of the trainer version would also seem to be quite marginal.

It would thus be rgasonable to conclude that the
Gnat/Ajeet/Trainer manufacturing program, while appearing
to have been reasonably successful, did not actually turn
out to be so. The significant losses, both human and
material, suffered by the IAF because of deficiencies in
the flight performance of the Gnat, do not sustain the
argument about the simplicity and cost effectiveness of
the aircraft. Attempts at improving these qualities and
incorporating them in an improved version - the Ajeet,

turned out to be a classic example of too little and too

late.

2L Consequently, it would appear to be highly probable
that replacement aircraft for the Hunter OCUs would have

to be imported.
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B. HS (AVRO) 748

The HS(Avro) 748 is the only transport aircraft to
have been manufactured in India. It also happens to be
the only aircraft which in the initial stages of its
manufacturing program was the direct responsibility of
the IAF.

On 20 May 1959, the Deputy Chief of Air Staff proposed
that the Government should agree 'in principle' to replace
the C-47 Dakota fleet (then consisting of approximately
100 aircraft), from 1960 by a total of 181 transport
aircraft to meet Air Force requirements over the next
10 years. Of these, 29 were to be the passenger carrier
version which included the Executive/VIP type (16) for the
Communications Flight and Navigator/Signaller trainer
variant (13). Two weeks, later on 4 June 1959, the Ministry
of Defence prepared a paper on the subject which was
submitted to the Defence Committee of the Cabinet (DCC)
at its meeting on 9 June 1959. The DCC, while maintaining
that it was 'desirable' to consider indigenous manufacture
of a suitable transport aircraft, decided to appoint a
committee under the Chief of Air Staff. The committee
was expected toqs

... consider the various offers from
foreign manufacturers which had

been received in the Ministry and to
decide upon the suitable aircraft to

replace the Dakota fleet in the Indian
Airlines and the Indian Air Force.

93Public Accounts Committee (1972-73) Eighty Second Report
(Fifth Lok Sabha), para 2.55.
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Within a fortnight this committee had apparently
considered all the submissions and had decided to recommend
indigenous manufacture of the HS-748. This proposal was
considered by the DCC at its meeting on 26 June 1959
and accepted. The entire process, which began with the
proposal to replace the Dakotas to the time when it was
decided to manufacture the HS-748, was thus completed in a
record time of five weeks. But, there seems to have been
a deliberate and successful attempt at misinterpretation
of the suitability of the HS-748 for all the requirements
of the IAF. This is because the paper which was put up
to the DCC at its meeting on 26 June 1959, actually mentioned
the suitability of the HS-748 in the following words:94

Maide the Avro 748 would meet the
Air Force requirements for their
VIP and communication aircraft for
which there is the requirement of
29 aircraft over a period of ten
years.

In other words, there was no discussion of the
suitability of the aircraft in the military freighter and
transport roles for which there existed requirements of
56 and 95 aircraft respectively.95 This, in any case, would
have been impossible to evaluate since the aircraft itself
was at the stage of prototype construction and the first

prototype flew only on 24 June 1960,96a year after it had

L

9500mmittee on Public Undertakings (1967-68) Eighth Report
(Fourth Lok Sabha), para 134.

96Jane's All the World's Aireraft 1963-64, p.l34.
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been decided to manufacture it. The decision would thus
appear to have been made on the basis of the requirement
of 29 aircraft with no consideration being given to the
requirements of the (then) Indian Airlines Corporation
(IAC) , contrary to the guidelines given to the Chief of
Air Staff Committee.

This contention is further substantiated by information
from other sources. When the concept of indigenous
manufacture of transport aircraft for the IAF and the IAC
had been discussed in 1959, IAC had made its preference
for the Fokker F.27 (Friendship) aircraft quite clear and
had stated that the HS-748 Series I aircraft did not suit
its requirements?7 According to a former Chief of Air Staff98
who was also a member of the Chief of Air Staff Committee,
the Committee had decided that the HS-748 was a totally
unknown design and was favourably inclined towards the
Fokker F.27 as it was a proven aircraft. The then Chief of
Air Staff, Air Marshal S. Mukherji, however, decided that
the HS-748 would be the best plane for the IAF, that it
should be manufactured indigenously, and that IAC requirements
did not matter. Pressure, it would appear, was exerted
by the then Defence Minister Krishna Menon on behalf of
Hawker Siddeley Aviation Limited (HSAL), the manufacturers
of the aircraft. The ground for this assumption is that

the then Managing Director of HSAL, Sir Roy Dobson, needed

il CPU (1967-68) Eighth Report, paras 137-138.

98 Interview with the (late) Air Chief Marshal P.C. Lal
at Air Headquarters, New Delhi on 5 February, 1981l.
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a 'patron' for the aircraft as it would be in direct
competition with Fokker. He arrived in India in April/May
1959 (about the same time as the IAF formally proposed the
replacement of its Dakota fleet) and Krishna Menon, who
had known him earlier, according to the former Air Chief,
is said to have made a 'promise' to favour the HS-748.

As regards other alternatives, it should be added
that at about the same time, Lockheed Aircraft (USA) had
put forward a proposal to help India design and develop
a transport aircraft suited to Indian conditions. It
would be powered by two Rolls Royce Dart turboprop engines
(the same as those in the HS-748), and the design of the
aircraft would be owned'by India. The company had also
offered to help set up a factory in India as well as to
assist in worldwide sales of the aircraft.

Rejection of the Lockheed offer was later justified
in Parliament by Krishna Menon on grounds that it had come
at a rather late stage and the company had wanted 90 days
to submit their report. As the guestion had been under
consideration for a 'long time' and an early decision was
necessary, the government had decided not to wait for
another three months.99 This was clearly a falsification
of facts since the decision to manufacture the HS-748 had
been taken barely five weeks after the initial proposal
to acquire a new transport aircraft. In any case an

agreement for the licence manufacture of the HS-748 was

= Times, 9 August, 1959.
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100

signed in July 1959 and that for the Rolls Royce Dart 6
. : 101 Lo M’%
engines in December 1959. A feature unique to]this

aircraft was that only the engines were to be manufactured
by HAL at Bangalore; the aircraft itself was to be built
at the Aircraft Maintenance Depot (AMD) at Kanpur.
The project itself encountered several problems right
from the time the agreement was signed in July 1959.
Since it was still in the design stage, HSAL was not in a
position to give an itemised price list for various
components, but undertook to make it available within a
year i.e. by July 1960. The only commitment that the
company made was that unit cost of the aircraft would not
exceed £158,000 at June 1959 price levels, subject to
escalation based on the UK wage index.102 'Some sort of
price list' which in effect was only for sub-assemblies
was provided by HSAL in November 1960 but was not accepted
by the Ministry of Defence. It was only four years later, s
in 1964, that an acceptable price list was finally forthcoming.
As far as tooling up for production was concerned,
in 1959, HSAL had quoted a figure of 1.9 million man hours

for jigs and tools based on a production rate of five aircraft

per month. Since the proposed production rate was subsequently

190 CPU (1967-68) Eighth Report, para 135.

101 Times, 31 December, 1959.

192 PAC (1972-73) Eighty Second Report, para 251l.
103

ibid., para 2.48.
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reduced to three aircraft per month, the new estimate
was 1.725 million man hours (man hours of direct labour
were assessed by HSAL as 1 UK man hour = 2 Indian man hours,
at an hourly wage of Rs 4). Based on this estimate, and
including Rs 1 million as the cost of raw material for
the manufacture of jigs and tools, the total cost of
manufacturing tools was estimated at Rs 8 million.104
AMD, Kanpur assessed 1 UK man hour as being equal to
1.5Indian man hours and the man hour rate at Rs 3.60.
Based on this, Rs 5.65 million was sanctioned for the
manufacture of jigs, fixtures and tooling.105
By mid-1960, the first set of jigs had been set up
at the AMD - at a time when the IAF requirement for the
HS-748 stood at 180 aircraft.106 HSAL had, by this time,
developed a Series II version of the HS-748 powered by
RR Dart 7 Mk531 engines. This version was evaluated by
the IAF and it was decided to switch production to the

107

Series II from the fifth aircraft onwards. Initial

orders for the HS-748 were placed after considerable delays

as shown below:lO8

104 CPU (1967-68) Eighth Report, para 148.

105 :yi4., para 149.

106 ;1i4., para 133.

107 iyid., para 135.

Ly PAC (1972-73) Eighty Second Report, para 2.54.
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No. of Aircraft Ordered
Al August 3, 1959
3 April 28, 1961
3 June 15, 1962
3 September 11, 1962
6 September 5, 1963

In fact, after the first seven aircraft had been
ordered in 1962, the Ministry of Defence considered the
possibility of having the remaining aircraft modified as
navigator/signaller trainers. But it had little choice
in the matter as HSAL had yet to finalise the design of
this version.109 On the other hand, there is evidence to
suggest that the Ministry of Defence was forced by HSAL to
order aircraft numbers 8 to 16. According to the Secretary
of the Department of Defence Production:llo

... we did not need even one aircraft

of this normal version, but HSAL

insisted that we must buy, otherwise

they would not be able to give us for
quite some time a design for modification
(for the VIP/Executive version) and the
subsequent aircraft.

Due to the drastic reduction in IAF orders for the
aircraft and its unsuitability for IAC requirements, it was
decided to re-assess the requirements for production
facilities. The Executive Director of HSAL visited Kanpur

in July 1964 and recommended that in view of the small

number of aircraft to be manufactured it would not be

= ibid., para 2.58.

110 ipid., para 2.59. Sen-Hv'-‘*';;U*-
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economical to undertake tooling to manufacture the entire
aircraft, so that work should be restricted to the fuselage
stage only with the wing sets to be imported from UK. In
October 1964 management of the Kanpur factory was transferred
to HAL and the recommendation about reduced tooling was
accepted three months later i.e. in January 1965.lll

The tooling process itself encountered serious problems,
including the lack of trained personnel and an overall
underestimation of the extent of work required. By
December 1966, the expenditure on tooling amounted to
Rs 19.6 million as against the original estimate of
Rs 5.65 million.112 This included a sum of Rs 5.249 million
on jigs and tools which were not likely to be utilised
because of the decision to reduce the manufacturing effort.
Even fuselage tools worth Rs 1.302 million were rendered
useless because of the decision to manufacture the Series II

113 The entire effort seems

version instead of Series I.
to have suffered because of mismanagement. This becomes
apparent keeping in view the fact that the first of the
four HS-748 Series I aircraft assembled at Kanpur flew on
1 November 1961, but the second not until 13 March 1963.
The first Series II aircraft flew a year later, on

28 January 1964.ll4 It would thus appear that the first

Tl

CPU (1967-68) Eighth Report, para 151.

o
(S%)

= ibid., para 150.

113 ;pig., para 152.

L Jane's All the World's Aircraft 1966-67, p.8l.
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few aircraft were not manufactured but merely assembled at

Kanpur since jigs and tools for manufacturing purposes

were still being installed . Also, it was only after the

management of the AMD, Kanpur, was taken over by HAL that

it was formally admitted that no detailed plans or estimates

had been drawn up before the Ministry of Defence undertook

the project. According to the Secretary of the Department

of Defence Production, a team of IAF officers had been

sent to UK and after the collaboration agreement was signed,

in consultation with HSAL, they ‘'prepared a quick plan

and the implementation was on the basis of that plan'.115
The project as a whole was reviewed in 1962 and a

Special Committee appointed to enquire into its progress

is reported to have made some adverse comments. According

to the London Times, it was realised that the HS-748 would

not be suitable for high altitude airfields and the Committee

recommended that the DHC-4 Caribou, manufactured by De

Havilland, Canada)should be manufactured instead.116 In

June 1963, the Emergency Committee of the Cabinet decided

that only 29 aircraft for communication and training purposes

should be manufactured, and that a decision on the Military

Freighter (MF) version should be taken only after flight

trials of the HS-748MF and the DHC-4 Caribou. These trials

were completed only in 1964 and the HS-748 was found

unsuitable.117

tlo CPU (1967-68) Eighth Report, para 141.

116 7 June 1963.

147 Public Accounts Committee (1968-69) Forty Seventh Report
(Fourth Lok Sabha), P.22.
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Confronted with a drastic reduction in the number of
aircraft to be manufactured, HAL/Ministry of Defence increased
pressure on the IAC to order the HS-748. Consequently,

a letter of intent for 15 aircraft (nine passenger and
six freighter versions) was placed on HAL. But, after
trials on its freighter routes in the Eastern region in
April 1965 with the Series II version, the Letter of Intent
for six freighter aircraft was withdrawn. The order for
nine passenger aircraft was finally confirmed in Septmber
1965. In evidence before the Committee on Public Undertakings
of Parliament, the Secretary of the Ministry of Tourism
and Civil Aviation justified the orders as follows:

... it was naturally felt, in view of

the fact that it is a very expensive

business to manufacture aircraft and

the plane was being manufactured in

India under licence, that the Indian
Airlines should also use the plane.ll8

... there was no escape from using that
plane ... regardless of the fact that
it might be a little more expensive.ll9

The first HS-748 was deliverd to the IAC on 28 June

1967120 and, in the same month, another five aircraft were

ordered,121 bringing IAC orders to a total of 14. Deliveries

were completed by 1970122 and the IAC order made it clear

L Committee on Public Undertakings (1972-73) Twenty Eighth
Report (Fifth Lok Sabha), para 2.38.

119 5vid., para 2.7.

2 HAL Annual Report 1966-67, p.l3.

Lot CPU (1972-73) Twenty Eighth Report, para 2.3

e HAL Annual Report 1969-70, p.l2.
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that the economics of manufacturing the HS-748 involved
a substantial loss to HAL if the selling price of the
aircraft was to be the same as that charged by HSAL.123
While the IAF was required to pay an amount equivalent
to 5 per cent of the cost of manufacture (later raised
to 7% per cent)124 as profit to HAL, the price to be
paid by IAC was computed at Rs 8.97 million per aircraft.
Since the unit cost of production of the HS-748 was
estimated at Rs 10.33 million, the Civil Aviation
Department had to subsidise HAL to the extent of Rs 1:35
million for every aircraft delivered to the IAC.125
This subsidy later had to be further increased when

10 additional aircraft were ordered in April 1970 at a

unit- cost of Rs 9.27 million.126 Cost of production was

now estimated at Rs 13.18 million127 - involving a subsidy
of Rs 3.91 million per aircraft.

Operationally, the HS-748 came under heavy criticism
by pilots of the Indian Airlines (IA, as the IAC was
now known). A Technical Committee was appointed by the

Government in January l97l128 to examine complaints

L HAL Annual Report 1967-68, p.32.

Lo HAL Annual Report 1968-69, p.49.

e CPU (1972-73) Twenty Eighth Report, para 2.1,

126 i13i43., para 2.18.

127 iyid., para 2.19.

128 ;1i4., para 2.31.
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about shortcomings in the climb performance of HAL-built
HS-748s as well as its performance at high ambient
temperatures (above 45°C). In its Report submitted
in August 1971, the Committee pointed out that certain
aircraft were 'slightly below form, but the average
mean of the fleet were of the required standard'.129
However, the Task Force which was set up to examine the
Report of the Technical Committee in its Report submitted
on 7 November 1971, made two recommendations.130
i Regarding production models delivered to IA,
it recommended that HAL and the Directorate of
Aircraft Inspection, Civil Aviation Department,
should not, in the future, accept shortfalls
below the standards prescribed by the Director
General of Civil Aviation (DGCA). It further
recommended that in respect to these flight tests,
HAL should adopt procedures already in practice
with HSAL.
2a Performance of inservice aircraft was declared
safe by the Task Force but it recommended
certain procedures regarding engine power checks.
While the Indian Airlines tried to implement these

recommendations, in actual practice 'considerable

difficulties (were) experienced in obtaining the desired

L ibid., para 2.35.

130 ;pid., para 2.32.
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performance'.l3l The matter was taken up with HSAL,
Rolls Royce and HAL which declared that modifications
would be required to make the aircraft safe for flying
under high temperature conditions. In March 1972,

IA informed HAL that it would like 12 aircraft to be

so modified - at a unit cost of Rs 40,000.132
A recently completed HS-748 was flown to UK for

performance evaluation by HSAL at Woodford and was

reportedly found to be uqko specifications. But, before

its return to India for further tropical trials its

water/methanol system was modified.l33 As a result of

these problems, not only did the IA have to restrict

operations of the aircrgft, but it also had to reduce the

permissible maximum gross take-off weight from 44,495 1bs

to 40,500 lbs.134 At the same time, after having awarded

a Certificate of Airworthiness to three of the 10 aircraft

ordered in 1970, the DGCA apparently refused certification

for a further batch of four which were ready for delivery.135

Finally, on 23 March 1973, the Minister for Tourism and

Civil Aviation informed Parliament that the performance

of the HS-748 would be evaluated by a group of experts

131 ;pid., para 2.33.

132 ipid., para 2.39.

= MZlavnews, May 1973, p.15.

134 4.7 vnews, Bpril 1973, p.l4.

Lol Milavnews, March 1973, p.l4.
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led by Satish Dhawan, Director of the Indian Institute
of Science, Bangalore.l36

As for the supply of HS-748s to the IAF, the
16 Executive/VIP versions were delivered in the second
half of the 1960s. Further orders for an unspecified
number of aircraft were placed in 1968—69137 and deliveries
of the Navigator/Signaller trainer types were expected
to begin in 1970.138 These, however, suffered from
manufacturing delays due to non availability of
indigenously manufactured audio control equipment and
to some extent, initial difficulties experienced in
ground and flight clearance of navigator trainer
installations.l39 This.was also a period of uncertainty
so far as the future of the manufacturing program itself
was concerned, because IAF's requirement for a suitable
Military Freighter (MF) variant had still not been met.
In 1968-69, for example, HAL announced that it was
exploring the possibility of manufacturing 'some successor
aircraft'.l40

As early as 1965, after rejecting the MF version

of the HS-748, the IAF had also tested the Breguet 941

(France) and the Caribou MkKII (the prototype DHC-5D

= CPU (1972-73) Twenth Eighth Report, para 2.43.

1o HAL Annual Report 1968-69, Dediols
158 Jane's ALl the World's Aireraft 1970-71, p.ll6.

= HAL Annual Report 1970-71, p.9.

0 HAL Annual Report 1968-639, p.l5.
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BuffalZo) and concluded that the latter aircraft came
close to meeting its requirements, but negotiations
about its manufacture could not be held since the
aircraft had not reached production status.l4l Meanwhile,
in May 1966, HAL concluded a supplementary licence
agreement with HSAL which provided for the manufacture
of the MF variant of the HS-748. But no decision to
manufacture any military freighter aircraft was taken
for the next three years and it was only in 1969, after
detailed negotiations with De Havilland Canada that the
proposal to manufacture the DHC-5D was given up. More
than a year later, in December 1970, the Government
finally decided to 'explore the possibility' of developing
and manufacturing the HS-748MF.142 In June 1971, HAL
placed a contract with HSAL for the supply of modification
kits and related technical data at a cost of Rs 3.35 million.
It would appear that this was a decision taken at
the administrative level without taking into account any
specifications that would be required by the IAF. This
is because it was HSAL which was to supply the technical
data for modifying the HS-748, an aircraft which had
earlier been rejected as being unsuitable as a military

freighter. Accordingly, Air Headquarters issued detailed

specificatons only in February 1972 after the modifications

ot PAC (1968-69) Forty Seventh Report, p.34.

L Report of the Comptroller and Auditor General of
India: 1975-75. Union Govermnment (Defence Services) .

el

Hereafter referred to as C & AG Report: 1974-75.
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on the aircraft had already been carried out. Flight
trials were carried out during the period March-June
1972 = and what folicwed was a unique mixQtre of
bureaucratic pressure and inter-services difference of
opinion.

In July 1972, after the first phase of trials had
been completed; the Army expressed its reservations
regarding the suitability of the aircraft. Air Headquarters
on the other hand, insisted that the trials had been
successful and justified its decision taken in March 1972
for orders to be placed on HAL. In fact, it had finalised
plans for induction of the aircraft into squadron service
by 1975-76 in June 1972,144 a month before the Army
registered its complainf. However, in order to appease
the Army,Air Headquarters agreed to further trials with
a modified HS-748 with a para dropping door on the
starboard side. In the meanwhile, HAL was insisting
that the Government place firm orders to 'minimise the
consequences of a break in production'.145

The entire issue was reviewed at 'high level' in
the Ministry of Defence in August-September 1972, and
it was agreed that the HS-748MF was the 'only viable

. 146
alternative'. It was also decided that:

143 snid., p.i12.

144 ipia.

i HAL Annual Report 1971-72, p.ld.

146 C & AG Report 1974-75, para 7, p.1l2
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1 Initially, 48 HS-748MFs would be ordered to meet
immediate requirements.

2 A Standing Group representing the Army, the IAF,
the R & D Organisation and HAL would co-ordinate
flight trials and produce improvements suggested
by the Army.

3 An Army-IAF Study Group would undertake a one year
study to decide further orders for this aircraft
should be placed, or whether some other aircraft
should be inducted to satisfy long term requirements.
In October 1972, the Government authorised HAL to

place a Letter of Intent on HSAL for 40 sets of parts

and, in April 1973, formally sanctioned the manufacture
of 48 aircraft at a unit cost of Rs 14.97 million. The
decision was justified on the grounds that it

... took into account the imperative

need for timely replacement of

unserviceable/uneconomical aircraft

as also the need to prevent a break
in production at the manufacturing unit...

147
What followed was a complicated series of events in which
decisions were made, reversed and reversed again. During
the period March-May 1973, foreign exchange worth Rs 107.3
million was provided to HAL which ordered items worth

Rs 17.4 million and initiated price negotiations with

HSAL. No further orders could be placed because in July

1973, HSAL announced a 'steep increase' in prices and

186 S sdl, ppoiotla,
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Air Headquarters revived the alternative proposal for
manufacturing the DHC-5D Buffalyb under licence from
De Havilland Canada. In August 1973, Air Headquarters
issued 'revised and comprehensive' specifications for a
military transport aircraft required for induction into
service by 1974-75. This move received further support
in October 1973 when the Army-IAF Study Group reported
that the HS-748MF would not meet all requirements of
the Army and that an aircraft similar to the DHC-5D
Buffallo should be considered.l48
Negotiations with HSAL on prices had, however, been
continuing and were finalised in November 1973, with
the offer being valid till December. In November, Air
Headgquarters too changéd its views and placed a formal
order for 48 HS-748MFs on HAL. But in December the
Government instructed HAL to suspend procurement of
supplies pending fresh review of the entire program.149
It would appear that at least two factors contributed
to this decision. Firstly, the move by Indian Airlines
to ground all HS-748s which had flown more than 5,000
hours, following the discovery of fatigue cracks in
ailerons and hinges of several aircraft which had logged

around 8,000 flying hours.150 The IAF too grounded its

LS i pala

149 444,

40 Milavnews, September 1973, p.ll.



58

fleet as a precautionary measure.151 Secondly, the
Dhawan Committee which had been appointed in May 1973
to enquire into the safety and performance of the
aircraft had not yet submitted its report.152
After another round of negotiations with De Havilland
Canada, the proposal to manufacture the DHC-5D BuffaL{olS3
was dropped again, reportedly on grounds that adequate
credits were not forthcoming.154 In February 1974 it
was decided to reduce the order for the HS-748MF from
48 to 30 aircraft and the decision was conveyed to HAL
in March. Revised quotes received from HSAL wvalid till
April (later extended to May) 1974 reflected an increase
of 14.6 per cent over the prices negotiated in November
1973. During April-May 1974, Air Headquarters again
expressed its misgivings about the HS-748MF, stating
that it would 'not agree to a firm order being placed'
and that it would 'have to evaluate afresh and assess
the several options available'. Meanwhile, HSAL's offer
lapsed.155
In June 1974, HAL conveyed to the Government its

concern about the delay in the project since the original

proposal of 1969 and the uncertainty encountered since

151 Milavnews, October 1973, p.l4.
S e i
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154
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the Government sanctions of Defember 1972 and April 1973.

IE maintained:156

s Continued increase in costs would adversely affect
viability of the project apart from delaying
delivery by 12-15 months.

2% Break in production because of lack of orders
had resulted in a 'go slow' by workers, adding
Rs 2.7 million per aircraft to the cost of aircraft
manufactured for the IAF.

5 Even if a decision was taken by September 1974,
gross idle time in the manufacturing unit,

i.e. Kanpur division, would amount to 1.6 million
man hours, equivalent to Rs 26.5 million.

This was because under the terms of the original agreement,

HAL was to have produced 100 aircraft of which 70 were

to have been from parts supplied by HSAL. Up to May

1973 only 43 had been completed and since then assembly

was continuing at a rate of not more than 2-3 aircraft

per year.157 In any event, HAL again acquired fresh

quotations from HSAL (representing an increase of 30.6

per cent over 1973 prices) valid till September 1974,

which lapsed because no decision was taken.158
It was December 1974 before the period of inaction

ended. A 'high level' meeting held that month accepted

156 ;pid.

157 Milavnews, June 1974, p.l5.

1a€ C & AG Report: 1974-75, para Ty PedDs
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that the 1972 decision (to manufacture the MF version)
had been taken 'on merit' and 'after due deliberation
and concurrence of all concerned'. It was further
stressed that the decision 'was a sound one and should
be implemented'. Consequently, it was decided to place

an order for 30 HS—748MF.159

Once again the exercise of inviting quotations from
HSAL was carried out in February 1975 and in June that
year, a contract for the manufacture of 10 HS-748MFs
was finally concluded. As a result of the inaction
over a period of two years, the contracted base price
was 35 per cent higher than that offered in November
1973 and was subject to further escalation. In January
1976, the Government finally authorised:160
e Manufacture of 10 HS-748MFs at a unit cost of
Rs 22.9 million.
2% Modification of 17 existing HS-748 trainer aircraft
at an estimated cost of Rs 20.7 million.
e purchase of three of the seven unsold aircraft
manufactured (for Indian Airlines) by HAL
(1971-72 and 1972-73) after modifications - which
would cost another Rs 47.55 million.
By February 1976, the unit cost of manufacture of the

10 HS-748MFs was estimated at Rs 28.84 million as

compared to Rs 14.97 million in April 1973 and Rs 22.9

159 iypia.

160 4144,
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million sanctioned a month earlier. In effect, the
delay in arriving at a decision resulted in an extra
expenditure of Rs 138.7 million for 10 aircraft besides
delay in induction of the aircraft into squadron services.
The Dhawan Committee, which finally submitted its
report in 1975, cleared the performance of the HS-748.
It concluded that the aircraft was 'continuing to meet
current international standards of airworthiness and
safety'.162 The report, however, had no effect on the
situation of the aircraft in India. Indian Airlines
had already refused to take delivery of the last seven
of the 24 aircraft it had ordered. HSAL was, at one
stage, reported to be willing to buy back the seven
aircraft but its proposed price of about Rs 11.2 million
per aircraft would have resulted in an overall loss of
up to Rs 30 million.163 In any case, as mentioned above,
three of the HS-748s were refurbished and transferred
to the IAF and some of the remaining four were reportedly
acquired by DGCA for Radio and Navigation Aid caliberation
work.164
During the period 1972-76, capacity utilisation
of the Kanpur division was very marginal as the Government
attempted to find customers for the aircraft. According

to HAL:165

L6l Sbia., p.16.

= Milavnews, December 1975, Pieldli

163.Vi2avnews, June 1975, p.l4.

SE4 Milavnews, August 1976, Ped Ll

165 par annual Report 1976-77, P-6.

16l



62

Quest for utilisation of the
available capacity at Kanpur
Division has been engaging
attention for the last few years.
The management has been pursuing
with the concerned authorities

in government to obtain additional
orders to make use of available
resources ... also ... for an
early decision on a new project ...

Possibly as a result of pressure from HAL a repeat
order for 10 HS-748MFs was placed in early 1978 -
enough to keep the Kanpur Division busy till 1980—82.166
This, however, did not obviate the need for the sanction
of a new project. This was conceded by HAL itself in
l978:167

«s AT lorders for ... (the new

project) ... are not finalised

early, the dimensions of idleness

will assume serious proportions in

1980-81 and increasingly thereafter.
While the IAF presumably had no further requirement
for the MF version of the HS-748, a rear loading variant
was also suggested to fulfil the longstanding requirement
for a Medium Tactical Transport Aircraft (METAC) to
replace the obsolescent fleet of Douglas C-47s and C-119Gs.
But, cost escalation reportedly raised the price of the
proposed HS-748 Rear Loading Tactical Transport (RLTT)
to the same level as the DHC-5D Buffalo, the aircraft

168

favoured by the IAF. No decision was forthcoming

even by 1979 although it was clear that one was long

L Milavnews, May 1978, p.l15.
Lo HAL Annual Report 1977-78, p.6.

168 4 74vnews, May 1978, p.15.
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overdue. By now contenders reportedly included the

DHC-5D Buffalo, HS-748 (RLTT), Aeritalia G.222 and the

An-32 from the Soviet Union.169 By late 1979, plans

for the procurement of the An-32 were reportedly finalised

during the Moscow visit of Defence Secretary Dave. It

was then planned to manufacture the aircraft at HAL's

Kanpur division.170 However, in 1980, it was announced

that the An-32 would not be built in India but would

be purchased directly from the Soviet Union.l7l
Meanwhile, HAL was expected to terminate production

of the HS-748 in l982—83172 after having manufactured

89 aircraft, including 72 for the IAF.l73 But it would
appear that the future of the HS-748 manufacture is still

an open gquestion. This is because while the Coastguarder

version of the aircraft had earlier been rejected because

174

the economics of its operation had been 'rather discouraging',

later reports claim that the aircraft is still one of

the contenders for service with the Indian Coast Guard,

although a decision has yet to be taken.175

L2 Milavnews, March 1979, p.l3.
e Milavnews, November 1979, p.l7.
174

Milavnews, September 1980, p.1l9. Quoting Minister of
State for Defence Production, C.P.N. Singh.

172 Minister of State for Defence Production, C.P.N. Singh's
statement in Parliament, reported in Times of India, 19 June
1980.

173 i 1qvnews, July 1980, p.l7.

L Times of India, 29 May 1980.

Lo Pushpindar Singh in Asian Defence Journal, 10/82, p.29.
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In short, the manufacturing record for the HS-748
has been a total failure. To begin with, the decision
to manufacture the aircraft itself was highly questionable.
The aircraft was at the prototype construction stage
so its performance could not be evaluated. Also, there
is enough evidence to prove that there was a substantial
body of opinion that did not favour its manufacture in
India. Nonetheless, it was decided to manufacture the
HS-748 - probably one of the quickest decisions made
by the Ministry of Defence in the context of defence
production in India.

Even then, the installation of manufacturing equipment
proceeded in an ad hoc manner. Although the total IAF
requirement had been given as 180 aircraft, this was
scaled down to 27 soon afterwards. At the same time,
no project report was prepared and the whole program
proceeded on the basis of instructions received from HSAL.
This is not to say that such a course of action was #aet
inevitable. The Aircraft Manufacturing Depot at Kanpur
had no experience whatsoever in aircraft manufacture.

But, in the process in 1963, HSAL managed to sell nine
more passenger aircraft than the IAF actually required.

Despite the IAF's reduction in orders and its
preference for the DHC Caribou for military freighter
requirements, the decision to manufacture the aircraft
was not reversed. On the other hand, pressure was

exerted on the (then) Indian Airlines Corporation (IAC)
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to order aircraft for its passenger and freight carrying
requirements - an order which was eventually placed,
albeit very reluctantly. The very fact that HAL (which
had taken over management of the AMD) had to be
subsidised for the aircraft supplied to the IAC made
it evident that the manufacture of the HS-748 was highly
uneconomical, to say the least. Nonetheless, HAL had
no such problems so far as the aircraft supplied to the
IAF were concerned - it merely billed the IAF on a cost-
plus-profit basis.

The question of acquiring an aircraft to meet the
Military Freighter and paradropping requirements of
the IAF was re-opened in the second half of the 1960s
despite the fact that an agreement to develop a MF
variant of the HS-748 had been signed with HSAL in 1966.
This would indicate not only a continued p@yference of
the IAF for the Caribou II (a development of the q§ribou
and later called the DHC-5D Buffalo) but also an attempt
by HAL to pressurise the IAF to opt for the HS-748MF -
a variant which had not been developed till then. The
result was that no decision was taken on this matter
for the next three years while negotiations with De
Havilland Canada for the licence manufacture of the
DHC-5D Buffalo continued.

While these negotiations were finally terminated
in 1969, another year passed before the Ministry of Defence

decided to 'explore the possibility' of manufacturing the
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HS-748MF - a decision taken without considering
requirements of the user services i.e. the IAF and the
Indian Army. The result was five years of bureaucratic
and inter-services infighting during which time no action
could be taken as decisions were reversed soon after they
had been made - a bad reflection not only on the gquality
of the decision making process but also on the aircraft
under consideration.

The aircraft also came under severe criticism by
its only civilian operator - Indian Airlines. Serious
complaints about the aircraft began to emerge within a
few years of its induction into service, culminating
in the appointment of the Dhawan Committee in 1973 to
enquire into specific allegations about performance and
safety aspects of the HS-748. Although the Committee
eventually cleared the aircraft the damage had already
become clear. Indian Airlines initially suspended
acceptance of the last seven of the aircraft it had
ordered and eventually refused to take delivery of them
at all.

The unwillingness of both the civilian and service
users of the HS-748 to place further orders for it
inevitably affected the economics of manufacture. As
already mentioned, it cost more to build an HS-748 in
India than to buy one from UK. By 1975, HAL had suffered
a further loss of Rs 26.5 million - representing man hours

lost due to lack of work.
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By December 1974 the period of inaction appeared
to have come to an end when it was finally decided that
the IAF would acquire 30 HS-748MFs. Actually, the
manufacture of only 10 HS-748MFs was sanctioned in 1976
although it was also decided to modify a further 17 of
the existing trainer versions as well as three of the
aircraft which had originally manufactured for Indian
Airlines. This would also indicate that the IAF had
originally acquired more trainer versions of the HS-748
than it actually required. In any case, a further 10
HS-748MFs were ordered in 1978, possibly as a result
of bureaucratic pressure, since the IAF was already in
the process of evaluating successor aircraft . Manufacture
of the last batch of the MFs was scheduled to end in 1982
but there is no indication so far as to whether production
of the aircraft itself would be terminated since the
Coastguarder version is reported to be under evaluation.
The manufacturing history of the HS-748 is thus a
classic example of an aircraft being selected for licence
manufacture without being evaluated for suitability.
Once production began, user agencies were coerced into
placing orders and the result was one of the most inefficient
production runs in the history of aircraft manufacture in

India.
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CHAPTER II

INDO-SOVIET COOPERATION:
THE MIG-21 PROJECT

Various reasons have been given for the acquisition
and manufacture of MiG-21 aircraft by India. These range
from the position that they were acquired as a reaction to
the US supply of a squadron of F-104 Starfighters to
Pakistan in August 1961l and the subsequent unwillingness
of Western countries to provide the IAF with aircraft of
similar performance, to the argument that the Soviet supply
of MiG-21ls was acceptable to India because they were cheap
and readily available, while the bureaucracy in India was
dissatisfied with British collaboration in the manufacture
of a powerplant for the Indian designed HF-24.2 Another
variation of the previous argument is that although the
MiG-21 possessed no 'obvious advantage' over the Lightning
(UK), Mirage III (France) and the F-104 (US), these aircraft
were not available to India and 'manufacturing rights and
rupee payment seemed to have decided the issue'.3

However, these explanations would seem to be incomplete

when viewed in terms of the requirements of the IAF. The

questions that arise are:

For example, see K. Subrahmanyam in Times of India,
24 November 1971.

2 Raju G.C. Thomas, The Defence of India: A Bgdgetary.
Perspective of Strategy and Politics (New Delhi: Macmillan,

19715 pPp-188-190:

. Maj. Gen. Sukhwant Singh, India's Wars Stnce Indgpendgnce:
Defence of the Western Border, Volume II (New Delhi: Vikas,

1981), p.295.
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1. Did the IAF have a requirement for this type of
aircraft?

2% What were the alternative types available, if any?

3 Given the then Defence Minister, Krishna Menon's
emphasis on creating a domestic defence production
base, was the MiG-21 the only type of aircraft
available for indigenous manufacture?

To acquire a proper perspective on the background
events that eventually led to the acquisition and
subsequent manufacture of MiG-21 aircraft in India, ik
is necessary to note that the Soviet Union had shown its
potential as a future supplier of military equipment as
early as 1956. This was when the IAF had decided to
purchase Canberra bombérs from UK in preference to the
I1-28s offered by the Soviet Union.4

In January 1961, it was reported that the Soviet
Trade Commissioner in India, N.P. Shizyaev, had told a
news conference in Calcutta on 9 January 1961,5 that the
Soviet Union had offered 'jet planes' to India for rupee
payment and that his government was prepared to supply
any number of 'jets' which were of the latest 'type'.

He was further quoted as having disclosed that negotiations
in this respect had just been concluded in Moscow and the
Government of India's reply was now awaited.

Over a year later, while addressing a newsconference,

Prime Minister Jawaharlal Nehru gave reasons for the

- Keesing's Contemporaly Arcehives, 1957, 15428:C.

2 Asian Recorder, 1961, 3761:INI:H.
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Indian proposal to buy MiGs as well as to manufacture

the aircraft in India with Soviet assistance.6 The MiG

was a 'stout and simple' aircraft he said, 'not sophisticated
and complicated'. It would be easy to manufacture, cheaper
than other comparable aircraft, and could be paid for in
rupees. While production could start within two or three
ydﬂ@s, in the meantime it would be necessary to purchase
some aircraft to bring the IAF u?&o strength. While
reiterating that no final decision to buy the aircraft had
been taken, he said that Britain and the United States

had made enquiries about the proposal, but there had been

no pressure. A few days later, while speaking in Parliament
in June 1962,7 Nehru elaborated on the background of the
Indian interest in the MiG-21. A team of Indian engineers
had gone to the Soviet Union to buy a few jet engines

as well as to seek Soviet help to modify these for
installation in the indigenously designed HF-24. While it
was subsequently found that the engine could not be modified
for use with the HF-24, the team had become interested in
the MiG-21, made enquiries and submitted a report to the
Indian government. Later, while replying to the foreign
affairs debate in Parliament, he said he favoured the
acquisition of guided missiles rather than costly aircraft

. 8
which would be outdated in a few years.

6 Times, 14 June 1962.

7 Times, 21 June 1962.

: An Indian request for Sidewinder Air-to-Air missiles had
been turned down by the US in 1961 although thgy were
supplied to Pakistan along with the F-104s. Times, 5 July
1962.
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Britain and the United States meanwhile made joint
efforts to persuade India to buy Western aircraft.9 The
Commonwealth Relations Secretary, Duncan Sandys, visited
New Delhi in June 1962, with a counter offer to supply
Lightning fighters. Nehru confirmed that the Indian
proposal to buy and manufacture MiGs in India had been
discussed in his meeting with Sandys and that he had made
it clear that India had made no final decision on the
matter.lO What the Sandys mission did achieve was an
Indian promise to re-examine the entire question.

Accordingly, an IAF evaluation team led by Air Vice
Marshal Harjinder Singhll visited Britain ostensibly to
evaluate the Lightning. This could have been a purely
formal exercise as Nehrﬁ had already made it clear on
earlier occasions that India had compared the MiGs with
similar Western aircraft and favoured the former because
it was 'meant for rougher work ... easier to manufacture,
not so sophisticated'.l2 Soon after the return of the IAF
evaluation team, it was reported that a Soviet offer to
supply MiGs and provide for their later manufacture in

India had been accepted 'in principle'.13 The deciding

Times, 14 June 1962. These were reported to include
US willingness to be a partner to any financial arrangements
that would make the purchase of Western aircraft possible
as well as providing the RAF with American aireraft 1f
British production was diverted to India.

10 7mes, 18 June 1962.

11 rimes, 13 July 1962.

L Times, 5 July 1962.

13 Times, 23 July 1962 quoting a report in the Indian Express.
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factor, it was reported in the Times,was not the price
but the complexity of Lightning aircraft.14

In the last week of July 1962, an Indian delegation
led by Dr S. Bhagwantam, Scientific Adviser to the Ministry
of Defence, left for the Soviet Union to negotiate for
the licence manufacture of the MiGs in India,15
returning to India in the second week of August for
consultations.16 It would thus appear that the main reason
for the Indian acquisition of MiGs besides those of
ruggedness and simplicity of operation,was not the
acquisition of F-104s by Pakistan. Although this would
undoubtedly have been a factor, the threat from Pakistan
in Indian perception, would have increased ever since the
supply of F-86 Sabres by the United States in the late
1950s. Neither would the unit cost have played any
decisive role, since the Anglo-American offer had been
made after considering India's foreign exchange difficulties.
The prime factors influencing this decision would be as
follows:

1. The decision to induct supersonic aircraft

into the IAF.
2. Failure to find a suitable powerplant for

the indigenously designed HF-24 in order to

give it supersonic capability.

3 7 PR
Ttmes, 30 July 1962.

15 ipid.

16 Times, 18 August 1962.
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3. A decision to indigenously manufacture the
aircraft that was selected for the IAF.

Thus, while the offer of the supply of Lightning
aircraft was attractive in terms of unit cost, there is
no evidence to suggest that Britain offered licence
manufacturing facilities for this type in India. Also,
at this stage India had started acquiring military equipment
from countries other than its traditional supplier - UK.
Consequently, a combination of political, economic and
technical factors and a policy of indigenous manufacture
of combat aircraft were instrumental in the decision to
manufacture the MiG-21l.

By the middle of August 1962, the official decision
had been made and on 17 August Dr S. Bhagwantam returned
to Moscow where an agreement was signed on 29 August.l7
However, this agreement was somewhat incomplete and not
a comprehensive accord. Within a fortnight there were
reports18 of new doubts at the service and technical levels
about the merits of the variant of the MiG-21 that the
Soviets were offering. It was not the performance of the
aircraft that was being questioned (although doubts in
this context had already been expressed) but the type of
equipment that the Soviets were willing to provide in the

aircraft. For it was reported that the Soviet Union was

S Committee on Public Undertakings (1967-68): Eighth Report
(Fourth Lok Sabha), p.8.

8 Times, 13 September 1962.
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not willing to sell the latest in its inventory and
that the alternative equipment offered 'was not good enough
to make the aircraft fully useful to India'.

That these problems took some time to be solved is
also indicated by further reports quoting Indian officials
that the Soviet Union had let it be known that MiGs would
not be available after all while Soviet diplomatic circles
maintained that the aircraft contracted for would be
delivered on schedule and that the Government of India
had been reassured on this count.19 However, these
reassurances could also have been necessary because of
the conflict with China in October-November since in a
speech on 9 November 1962, Nehru said that he had no doubt
whatever that the Soviet Union would fulfil her commitment
to supply MiG aircraft by December, adding that he had
been assured that 'all promises of aid would be honoured
by the Soviet Union'. He felt that the war between India
and China had placed the Soviet Union in a 'great fix'.
'Despite this they have helped us in the past and I have
no doubt they will keep their word of giving us the planes
they have promised by December'k20

The same expectation was repeated by the Defence Minister

21

Y.B. Chavan in Parliament on 4 December. There had been

'some little difficulty' Nehru added in reply to criticism

Times, 3 November 1962.

20 Times, 12 November 1962; Asian Recorder, 1962, 4925:INI:A.

e Times, 5 December 1962.
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that the deal might be in jeopardy because of the Sino-
Indian border war, but this had 'nothing to do with China'
but was due to 'the world situation becoming rather
critical because of what happened in the Caribbean ... (the)
... main thing...' was that the Soviet Union would build
a plant in India for the manufacture of the aircraft.
As regards delivery 'a few MiGs are to come in December,
a few next year, and a few in 1964', mainly for training
purposes.22

The fact that the significance of the MiG agreement
lay in its provision for indigenous manufacture under
licence over a period of time and not in its immediate
ability to strengthen the Air Force was emphasised by
both India and the Soviet Union. Addressing a press
conference later in December, Nehru stated that he expected
the initial batch of aircraft to be delivered 'fairly soon'
as they were 'supposed to have been shipped by the end
of 1962 or may be January 1963'. Adding that the MiGs
would be few in number he said 'they are really meant to

help us to manufacture in this country this type of plane'.23

2 ibid. Also XKeesing's Contemporary Archives 1963, 19194:A.
Nehru's answer was in reply to questions by Opposition members
y§'drew attention to a statement by Duncan Sandys made in

the British House of Commons the previous day after his return
from India and Pakistan that 'the Soviet Union did not feel

it could supply the MiG aircraft at the moment' since India
was involved in a dispute with a Communist power. The Indian
Ambassador to Washington had, in a television interview,
stated that he did not think India would be receiving any
military aid from the Soviet Union.

= Hindu, 1 January 1962.
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The same view was put forward by the Minister for Defence
and Economic Coordination, T.T. Krishnamachari, who at a

press conference in Wellington (New Zealand) insisted that

it was entirely incorrect to say that the Soviet Union
was committed to help India's defence program.
In fact we are committed to buy plans
and designs of a Russian MiG fighter and
Russia is holding us to that commitment ...
there is no suggestion that the Russians
intend giving military aid.Z24
The Soviet Union too made it amply clear that the
MiG deal was not an agreement for the supply of arms, as
a consequence of the Sino-Indian border conflict. The
Soviet news agency Tass published a clarification on
23 February, 1963 concerning reports in the foreign press
about 'so-called Soviet deliveries of war material in
large quantities to India'.
In reality, the USSR will help India
draw up plans and then build a factory
for manufacturing fighter planes in the
framework of Agreements on technical
co-operation.
These agreements, it went on to say, also provided for
the Soviet Union to furnish 12 MiG-21 airplanes, including
: g : y 25
six for delivery in 1963 and the rest in 1964.
Despite Chavan's assertion in Parliament on 15 April,

1963 that the manufacture of the MiGs would commence

in about 18 months to two years,26 the actual progress from

24 Quoted in Hindu, 23 April 1963.

;. INL 25127 :Es

26 Asian Recorder 1963, INI:5235:M.
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the project planning to the manufacture stage required

over five years. A preliminary project report was prepared
with the help of a team of Soviet technicians and submitted
to the government in September 1963.27 Even at this early

stage, domestic politics had an important role to play

with the economics of manufacture having a secondary role -
a factor which has had its impact on the economic viability
of the project even to this date.

A number of sites were surveyed and Nasik (Maharashtra)
was found to be the most suitable for the airframe factory.
As regards the engine factory, the emphasis was on a
location having a temperate climate and the choice narrowed
down to two: Koraput (Qrissa) situated at an altitude
of 3,000 ft and a distance of 1,500 km (900 miles) by
road or 600 miles by air from Nasik. It was not well
serviced either by road or by rail links and it was clear
that engines manufactured here would take a week to reach
Nasik by rail, a problem that would increase when overhauls
began. The other site considered was near the industrial
belt at Puné (Poona), close to Nasik.28 Soviet experts'
advice was that the presence of industry near Puné would
shorten the time required for construction of the factory
and mastering engine production techniques by a period of
about 6-8 months. If, on the other hand, the intention

was to establish an industrial centre to manufacture

27

8) E<

oy

CPU (18967- hth Report, p.S8.

)

28 ibid., para 28, 33. Seq_ %'v\ S
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engines with considerable expansion of production in

the future, only then would Koraput be a viable alternative.29
However, the government had decided on Koraput

even before the submission of the preliminary project

report. As early as April 1963, the Deputy Minister for

Defence, D.R. Chavan, had made an announcement in

Parliament to this effect.30 The manufacture of AA-3

missiles and associated electronics seems to have been

only under consideration3l and the announcement in August,

1963 of the formation of a state owned company - Aeronautics

India Limited - also mentioned the (initial) construction

of two factories, at Nasik and Koraput.32 It was a few

weeks after the submission of the project report that

the decision to set up é guided missile and electronics

factory at Hyderabad was announced, on October 18, 1963.

The earlier optimism about the commencement of manufacture

still prevailed and the factories were expected to go into

production by 1965.33
By early 1964, construction of buildings at Koraput

and Nasik had been sanctioned and the contracts entrusted

to the Orissa and Maharashtra governments. While it was

29 ibid., para 32.

30 Asian Recorder 1963, INI:5235:M.

31 ibid. Statement of the Minister for Defence Production,
K. Raghuramaiah.

ee Times, 19 August 1963.

33 Asian Recorder 1963, INI:5532:F.
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realised that under normal circumstances it would take
3-4 years for works and shops to be commissioned, this
project planned to commence production simultaneously with
the construction of buildings.34 Aeronautics India Limited,
meanwhile, was a company that existed only on paper, since
the MiG project was assigned to it only on March 30, 1964.
The reason given by the Ministry of Defence for these
steps was one of speedier implementation of the project.35
Although the project reports submitted a year earlier
were in accordance with the agreement of August 1962, the
preliminary nature of the agreement itself soon became
obvious, and this had to be followed up by a second
agreement which was signed on September 11, 1964 during
the visit of the Defence Minister, Y.B. Chavan to Moscow.
According to Chavan, the original agreement was 'based on
certain presumptions which in experience were found to be
rather imcomplete'. For it had originally been considered

that India could manufacture its own jigs and tools, which

: S 36
was later found to be beyond its capability. Under the

34 )

(85}
(&3]

67-6 ighth Report, paras 38-39.

CPU (1

o)

& ibid., para 40. That the entire civil works program
involved bureaucratic as well as centre-state politics

was clear when, in reply to a Calling Attention notice in
the Rajya Sabha, the Minister of State for Defence told

the House on March 19, 1968 of representations having been
received from the Orissa government who said they would have
difficulty in keeping the State Engineering cadre employed
if work on Koraput was taken over by Hindustan Aeronautics
Limited (HAL) (as the company was now known), para 60.

23 Lok Sabha Debat

ez, Third Series, Vol.XXXIV, 22 September.
1964, Cols.3038, 3040.
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supplementary agreements, the Soviet Union agreed not
only to provide machinery, jigs and tools but also to
provide Soviet technical teams to assist in preparing
detailed working project anda production schedules.
Arrangements for the supply of major assemblies, sub-
assemblies and raw materials were finalised, and the
Soviet Union also agreed to provide addtional 38 MiG-21s
(besides the 12 aircraft already contracted for), in
order to enable the IAF to re-equip three of its fighter
squadrons. The Soviet Union also agreed to provide loans
amounting to $142 million (at 2% interest to be repayed
over 10 years) covering technical assistance and machinery
for the manufacturing units.37
Accordingly, another Soviet team came to Nasik in
1965 to assist Hindustan Aeronautics Limited (HAL) in the
preparation of 'Working Project Details', completing its
report by early 1966.38 The production program of the
MiG complex was finalised by June 1966 as follows:39

A. KORAPUT :

(i) Delivery of first engine after tesing:
May 1968.

(ii) Manufacture from major assemblies:
September 1968.

(iii) from imported components: April 1970.

(iv) from raw materials: January 1971.

37 Statement by Cahvan in Parliament, reproduced in
Asian Recorder 1964, INI:6090:A. Also Thomas F. Brady
in the New York Times, 22 September 1964.

CPU (1967-68) Eighth Report, para 26.

«Q

= ibid., paras 63, 66.
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B3 NASIK:

(1) erection from fully equipped
assemblies: January 1967.
(ii) assembly from detailed sub-
assemblies: April-May 1968.
(iii) indigenous production from raw
materials: July 1970.

C. HYDERABAD:
(1) production from fully equipped assemblies
(i.e. testing): no date given.
(ii) production from sub-assemblies and testing:

no date given.

By early 1968, the Nasik and Hyderabad divisions had
completed Phase I of their respective production schedules
and Hyderabad had also completed about 30% of the work
associated with the (final) Phase II. 1In other words, HAL
contribution at this stage was limited to testing of the
avionics equipment at Hyderabad and limited assembly work
at the Nasik factory. Although Nasik had become an earning
division in 1966-6740 and sales had increased by Rs 90 million
in 1967-68, there was only a marginal effect on profits
as HAL effort in assembly was rather limited.41 Production
at the Koraput factory was already behind schedule because
of delay in finalising contracts for the supply of test
equipment and the first engine was delivered after testing

only in December 1968. As a result, the rest of the

production program was already considered to be 6-7 months

behind schedule.42

£ HAL Annual Report, 1966-67, p.l2.

41
HAL Annual Report, 1967-68, P-.6.

42 py (1967-68) Eighth Report, para 64.
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The economic viability of the project itself was
not given any consideration at the project. Estimates
of cost of production from sub-assemblies, details, raw
materials and profitability had not been worked out for
any of the three MiG factories nor had they been included
in the project report. Supplies to the IAF were to be
on a 'cost plus profit' basis and in early 1968 it was
disclosed that the quantum of profit had not been decided
since HAL had 'not been able to make any reasonably
accurate estimate of production costs and financial
results of the factories so far'.43 In any case, financial
estimates even of the imports of plants and other machinery
had increased substantially in rupee terms because of its
devaluation in June 1966.44 There was a large increase
in the amount of deferred credits because of imports and,
as a result, an increase of nearly 200 per cent on interest
in 1967-68 - Rs 31.7 million as compared to Rs 10.7 million
in the previous year.45 To further complicate the problem
of economics of manufacture, no breakup value was available
for imported components issued for the aircraft manufactured
from sub—assemblies.46

The performance of the MiG manufacturing program of

HAL came under rather severe criticism by the Public

Accounts Committee of the Parliament and a report released

43 ipid., para 68.

a4 HAL Annual Report 1965-66, p.l0.

45 pAL Annual Report 1967-68, p.6.

46 pid., p.24.
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in 1968 included the following comments:

The Committee does not agree that
distance between airframe and engine
factories does not make any difference
to defence production ... The entire
program and schedule of construction
is affected by distance ... (and) ...
has its own financial, functional and
time consuming disadvantages ...

... hope that unless strategic
considerations are overwhelming,
Government will pay due attention to
economic considerations in the future ...

There is, however, need for expeditious
completion of railway link and provision
of prompt and extensive post and telegraph
facilities ... (at Koraput) .47

... surprised to note that an essential
item like the cost of production was
omitted from the Project Report with the
result that HAL, which took over the
project at a later stage had no idea
about the cost of production of this
aircraft ... recommend that ... (this) ...
should be worked out without delay ...48

Although originally scheduled to go into production
by the end of 1965, the first MiG-21FL was delivered to
the IAF only in January 1967. This, too, was part of an
initial batch of 60 aircraft49 that were assembled from

kits. The pricing policy as announced in 1968 amounted

to an ad hoc profit of Rs 100,000 per aircraft regardless

E e :
g CPU (1967-68) Eighth Report, paras 35-37.

48 ibid., para 69. Although in a formal sense, HAL had not
been associated in the negotiations (having been formed in
1964) , which were conducted on a government-to-government
basis, the Ministry of Defence had appointed project teams
from its own officers. The leaders of these project teams
eventually became General Managers of the three factories.
CPU (1967-68) Eighth Report, para 1l74.
.

= Thomas F. Brady in the New York Times, 22 September 1969.
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of the cost of production.50 The next year this was

further elaborated on as HAL manufacture progressed to
production from sub-assemblies. A profit margin of
Rs 150,000 per aircraft and Rs 2,000 on each missile
assembled besides a 15 per cent profit on HAL effort in
the supply of 'group sets of spares' was finalised.51
Government approval for creation of overhaul facilities
was also obtained and in September 1968 the Soviets offered
a new variant of the MiG-21FL, the MiG-21M under licence.52
It would thus be seen that the progress towards
indigenous manufacture of the MiG-21FL so far had been
somewhat erratic. Various factors contributed to this state
of affairs, including de;ays in deliveries of tooling and
raw materials from the Soviet Union,53 the documentation
and technical literature into English.54 On the Indian
side there was a shortage of suitably qualified personnel
not only at the managerial and supervisory level (despite
secondment of officers to HAL both from the government and
the IAF),55 but also of apprentices.SGDue to the inordinate
delays in the manufacturing schedule, HAL by now was only

at the stage of beginning to set up overhaul facilities for

=0 HAL Annual Report 1967-68, p.24.

51 HAL Annual Report 1968-69, p.49.

5 PAC (1981-82) :Sixty Sixth Report (Seventh Lok Sabha), para 13.

= HAL Annual Report 1968-69, p.9.

2 HAL Annual Report 1965-66, p.10.

89 i hid.

=0 HAL Annual Report 1966-67, p.9.
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the aircraft already in IAF inventory. These were finally
completed by 1972-73 at the Koraput and Hyderabad divisions
but those at Nasik were still not yet commissioned because
of delays in supplies from the Soviet Union.57

Thus, the first indigenously manufactured MiG-21FL
could be delivered to the IAF only by October 1970.58
Even at this stage, capacity utilisation at the various
manufacturing divisions was fairly low, either due to
inability of HAL to find qualified personnel or to Soviet
unwillingness to provide any detailed design or type
approval data.59 By 1969-70, the electronics division at
Hyderabad was already suffering from a serious shortfall
of work, to the extent that HAL sought government approval
to manufacture TV sets.60 It also took up a project to
fabricate some industrial prototypes of transistorised
gear controllers for Vijayanta tanks. Agreements were
signed in January 1971 with Tesla (Czechoslovakia) and
Selenia (Italy) for the manufacture under licence of

Precision Approach Radars and Surveillance Radars and a

Special Projects Team set up at Bharat Electronics Ltd.

7 HAL Annual Report 1972-73, p.l0.

28 HAL Annual Report 1970-71, p.9.

S SIPRI, Arms Trade with the Third World (Stockholm: Almgvist
& Wiksell, 1971), p.749. It is also said that 'requests for
the supply of these from the Indian side have been turned
down'.

0 HAL Annual Report 1969-70, p.l2.
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(another company under the Ministry of Defence) for
the indigenous development of avionics equipment was
transferred to the Hyderabad Division.61

Although in 1969-70, the engine factory at Koraput

'exceeded target of production',62

it too was faced with
the problem of spare capacity, especially in the foundry
and forge divisions. This problem persisted in the
following years despite its having obtained orders for

the supply of castings and forgings to the Heavy Vehicle
Factory, Avadi and the Vehicles Factory, Jabalpur.63 Hence
it would appear that the MiG complex of the HAL did not
make any significant contribution in value terms or in the
manufacture of the MiG-21FL variant,64 60 (or 63, according
to another source)65 of which were assembled from kits out
of a total production run of around 190 aircraft which ended
in 1974.°°

Meanwhile, an agreement for the manufacture of a

modified version of the aircraft, the MiG-21M, had already

¢ HAL Annual Report 1970-71, pp.ll-12.

B2 HAL Annual Report 1969-70, p.l2.

& HAL Annual Report 1970-71, p.ll. See also HAL Annual
Report 1971-72, p.l2.

e 'FL' is the export designation for the versions built in
quantity for the IAF by HAL including the MiG-21PF (Fishbed-D) ,
the MiG-21PF-SPS and the later MiG-21PFM (Fishbed-F).

See Milavnews, February 1973, p.1l5.’ :

69 Air International, Vol.55, No.5, May 1982, p.21ll.

66 Milavnews, July 1973, p.l4.
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been signed in October 1969.67 The MiG-21M was a simplified
version of the MiG-21MF which was already being manufactured
in the Soviet Union. Apart from an internal cannon (the
MiG-21M being equipped with two 23 mm cannon in an underbelly
pack) and numerous other detailed changes, the MiG-21MF used
titanium components in its powerplants to gain 220 lb more
thrust and an improved low level speed performance. However,
in the initial stages, the Indian authorities are said to
have decided not to include the improved powerplant on
grounds that the additional cost of retooling for titanium
components was not considered worthwhile.68

Under terms of the inter-governmental agreement, the
Soviet Union agreed to transfer to India the licence and
technical documentation for the manufacture of 'a certain
number' (150) of aircraft on payment of a licence fee of
Rs 50 million in five equal annual instalments (plus interest
at 2 per cent on unpaid amounts). Terms, conditions and
mode of payment for manufacture of aircraft beyond the
specified numbers were to be determined separately. A
good indicator of bureaucratic delays is the fact that the
agreement was not assigned to HAL until nearly a year later,

in September 1970.69
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Milavnews, October 1972, p.13. Also, International
Defense Review, 2/1972, p.545.

&2 Refer n.66.
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The formal procedures notwithstanding, a contract
for the supply of 30 aircraft in kit form had already been

70 with the aircraft scheduled to be

concluded in July 1970
delivered to the IAF 1972-73 onwards.7l In this case also,
the economics of manufacture under licence vis-a-vis outright
import from the Soviet Union wer