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IN FACT, AS A FIRST time exercise, this book has been written based on views of many experts from DRDL some of them retired, some of them still working and some are no more with us. 

A large number of people deserve to be acknowledged for the complete success of this established missile complex.  People like, Shri Rangarao, Shri Krishnan, Shri Achyuta Rao, Shri Rayudu, Shri Suryakantharao who all have done a great job so I would like to acknowledge the Veterans and stalwarts of the missile complex. Ofcourse I also acknowledge all the employees of DRDL who expressed their happiness to see the book in their home, every house and every family was given a copy of this book so that they know how the country has succeeded in this area because of the efforts and hard work by the DRDL community. There are certain people who dared to take the challenge of making missiles so we called them the Dare Devils who achieved success under most adverse conditions, how they dared to dream, dared to work and dared to bring a new era in the history of the country. So they, all the workers of missile complex and their family members deserve to be acknowledged, directly and indirectly contributing to the success of the Missile Laboratory of the country, DRDL.
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INDIA HAS ESTABLISHED itself as a missile technology and missile producing Nation in the World. Starting with Agni Series, our ballistic missiles of ranges from 1000 to 5000 km, followed by submarine launched ballistic missiles, tactical ballistic missiles, ship launched Dhanush missile, supersonic cruise missile Brahmos, short range surface to air missile – Akash, round the corner air to air missile – Astra along with their many variants and launch platforms make an impressive family of missiles of the country. Many more are in the pipe line.

Missiles and India have a long history of thousands of years. Modern day “missiles” were called as “Astra” during days of Ramayana, Mahabharata and Puranas. “Astra” was defined as an intelligent flying weapon which can be programmed (through Mantras just before release) just like today’s guided missiles which need to be programmed through software and data link just before firing.

Intelligent Missiles and Brahmastra

Missiles which can home on to source of sound, missiles which can create fire and destruction, missiles which can be redirected and the ultimate missile “Brahmastra” which can cause large scale devastation on lines similar to Nuclear missiles have been described in Indian scriptures.

Tippu Sultan’s rockets made near Srirangapatna in Karnataka have rights to claim first position in India for rocket design and manufacturing. Even though they were unguided and had very little ammunition, it created adequate panic in the war. So the position for the first place is kept reserved for Tippu’s rockets.

DRDL, the country’s original Missile lab 

Notwithstanding all these debates, Indians are enamoured by guided missiles and Hyderabad has become missile development centre in India. Since 1960’s, the mother lab, DRDL (Defence Research and Development Lab) at Hyderabad has been working on various types of missiles for the country and has realized continuously improving performance and successes.

DRDL started working on its own designed Anti -Tank missile and air to air missile as its first two Projects and subsequently took up reverse engineering and indigenization of a Russian Surface to Air Missile system. All these Projects gave enormous confidence to the Lab scientists and technicians. Simultaneously, thanks to the vision and foresight of senior DRDL scientists, infrastructure and facilities were built to subsequently take up indigenous development of any missile system viz., antitank, surface to air, surface to surface or air launched missile systems. Strong foundations in Propulsion, Navigation, Guidance, Controls, Composites, instrumentation, structures and fabrication technologies were laid and demonstrated.

This book is actually a Tribute to all the stalwarts and veterans of DRDL who purely out of love for missile systems created a world class ecosystem in Hyderabad, for establishing research, development testing and manufacturing of various types of missile systems. They worked very hard with meagre resources and under very challenging conditions to bring up the missile complex and ecosystem in Hyderabad during 1974-1984.
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THE DEFENCE SCIENCE Organisation was formed in the early 1950’s under the Leadership of Dr. DS Kothari, who was the First Scientific Adviser to the Ministry of Defence. From the outset, the organization was closely involved with the Three Services and in particular with their policy and planning. Initially the Organisation consisted of three advisory Cells attached to the three Service Headquarters, supported by the Defence Science Laboratory, initially located at the National Physical Laboratory.

Scientists and Engineers of various specialisations manned the Organisation, the total strength being about a hundred, all ranks, in 1954-55.

Around 1957, Prof. PMS Blackett who was then Chief Scientist, U.K., who had formerly been attached to the War Office, India, as Scientific Adviser during World War-II and was in contact with Dr. DS Kothari, seems to have suggested that India take advantage of a new course being started at Cranfield in the Guided Weapons area.

1.1 R&D BASES FOR GW

The development of Guided Weapons was then in the early phases the world over. The UK had also commenced development activity in this new area. The Scientific Adviser, Dr. Kothari, took immediate steps to promote this important area of activity in the country, both by taking advantage of the training opportunities available and by creating a base for the promotion of Guided Weapons R&D in the country.

The College of Aeronautics, Cranfield, U.K., had been conceived as an Institute of Technology and started in the early 1950’s, to offer design-oriented courses in Aeronautical Engineering, at the Degree level.

Specializations offered in 2-year Diploma course included Aircraft Design, Flight Control and Aircraft Propulsion. When the UK started building up Guided Weapons development activity seriously, the College was ideally placed to start a one academic year course on “Design and Development of Guided Weapons" as an introduction to this field for qualified scientists/ engineers, particularly those already in service.

Three seats were allotted to India for this course, and it was to the first course, in 1958-59, that two scientists from India, Mr. SL Bansal and Mr. S Krishnan, from the Defence Science Organisation, were deputed.

Wg Cdr.V.Ganesan, IAF, was seconded to the same course from the Office of the High Commission in U.K.

1.2 GUIDED MISSILE STUDY TEAM

Concurrently on 16th October 1958, the Minister for Defence Mr. Krishna Menon accompanied by Dr. D.S. Kothari visited the Defence Science Laboratory and announced the formation of a Guided Missile Study Team to undertake study and activity in the new area of technology. The Team was to be headed by Dr. BN Singh, then Deputy Chief Scientiﬁc Officer holding charge of Air Hqrs Cell of the Defence Science Organisation, (later to be the Office of the Scientific Adviser (Air)). Some young scientists recruited to the DSL were attached to the Team, including Mr. K. Rama Rao, Aeronautical Engineer, Mr. JC. Bhattacharya, Electronics Engineer and Mr. KK Varma, a physicist, all to be later seconded to Cranfield, in various years. Mr. Krishnan, then attached to the Air Hqrs Cell and Mr. Bansal, an Electronics Engineer, attached to Dr. BN Singh at the Defence Science Laboratory, were already at Cranfield, and were both assigned to the Team.

1.3 SWC at IAT

Around the same time, a Special Weapons Course was established at Institute of Armament Technology, Pune, starting in 1959-60 to train officers and scientists of three Services as well as DRDO in the areas of Guided Weapons. Wg Cdr Ganesan who had completed the first course in Cranﬁeld on Guided Weapons was to take charge of this course as Director of Studies

1.4 FIRST STEPS

The Guided Weapons Study Team was later renamed the Special Weapon Development Team and located in Metcalfe House as soon as the premises there were made available in 1959. Dr. B.N. Singh collected the scientists and engineers for the cell. Among them were Mr. LK Wadhwa who had returned from deputation to the U.S from DSL, specializing in analog systems, Mr. AV Rangarao, an Aeronautical Engineer, also of the Air HQrs Cell, who had been working at the National Aeronautics Research Institute at Amsterdam for over two and half years and had returned in 1959, Mr. ZP Marshal, who after his recruitment to the Defence Science Organisation, in 1958, had been sent for one year training on Flight Testing and Evaluation of Aircraft at Farnborough, U.K. and had returned in early. Flt. Lt. Sethna, who had attended the two-year diploma course specialising in propulsion, and desired to work on Rocket. Mr. SL Gupta a Radar Engineer and Mr. KC Chaturvedi, working were seconded to the SWDT from DSL. These, with Mr. Bansal and Mr. Krishnan and the four young scientists already mentioned above, formed the of the SWDT; altogether a formidable core at that stage, covering a wide range of technology and which indicates the importance given to the activity on Special by the then Scientific Adviser, Dr. Kothari and Dr. BN Singh. 

The SWDT was formed with the immediate objective of studying the new field of Guided Missile Design and Development, and establishing, as it were, a bridgehead in this new area of activity, which was adjudged to be of critical importance to the country in the proximate future. Three tasks were taken as the first priority.

The most important objective was to establish a base for Guided weapons research, design and development in the country, especially including the planning and provisioning of the necessary range of development and test facilities. Dr. BN Singh was a scientist of considerable vision and courage, and took great pains to visualise and collect information on various facilities likely to be needed for the new activity.

One of the areas he emphasised right from the beginning was the area of Environmental and Vibration testing as an essential requirement for successful development of Guided Weapons. He also identified Mr. K Rama Rao to take up this activity, and encouraged him to plan the range of facilities required and to initiate necessary procurement activity straightaway.

Dr. BN Singh also identified computational requirements for the proposed activity and initiated procurement of an IBM1620 computer system and one EAL 231 R analogue computer system, in addition to various electronics equipment. Truly the final decision that digital computers were at a very earlier stage of development at that time and ordering the ﬁrst scientific computer for the DRDL was a very far seeing decision.

He encouraged the scientists in different disciplines to identify equipment and facility requirements in their different areas of expertise, as also other existing agencies, which could support the proposed programmes of activity of the new agency. With the high precision fabrication needs in mind, steps were also initiated to procure some workshop machinery, predominantly from Hindustan Machine Tools (HMT), which had established a line of precision machines of high quality at that time.

1.5 STUDY ATM

In parallel, to gain an understanding of the technological problems involved in such activity, and to gain a toe-hold in this novel and challenging field of activity, two preliminary project studies were proposed to be undertaken. 

The first was to study the feasibility of development of a First Generation Anti-tank missile system. This was considered a suitable project for gaining direct development experience and also of likely interest to the Armed Forces in the near future. Events were to prove that it was a fairly good choice for a starter project.

A feasibility study project on a First Generation Anti -Tank Missile system was also proposed with budget of about Rs. 6.0 lakhs. On the ATM study, preliminary studies were commenced and Wind tunnel testing was planned for the weapon and the control device proposed, in consultation with the Department of Aeronautics at the Institute of Science (IISc), Bangalore.

1.6 HASR

A second development activity taken up was to explore the evolution of High Altitude Sounding Rockets, based on rockets and equipment available in the Armed forces. It was expected that this would provide both experience in the adaptation of available rocketry and possibly meet a need that could clearly be anticipated, but on which no activity had yet been started. The presence of Flt. Lt. Sethna in the Team, who had specialised in Rocket Propulsion at Cranfield, was ofcourse a consideration in favour of this activity. In the High altitude sounding rockets area, Sethna started setting up a small launch facility, and in parallel, undertook the development of instrumentation.

1.7 TASK AHEAD

It was an exciting task that faced the new team, a team that had the advantage of being predominantly young but with a reasonable background of R&D experience in a wide range of technology. The beginnings of a new activity are often of great interest, and it may be worth taking a look at the world that we were in then, especially in relation to the new area of activity. Surely, the task itself would have needed definition, and the different possible courses of action would have demanded analysis. It was fairly evident to the team, and others concerned, that the task was multi-disciplinary, probably involving path-breaking activity, but how much and in how many areas was not immediately clear. Precisely because the task was in a new area, the founding scientists of the team brought their abilities to bear on the problems, to good purpose, as the sequel amply confirmed.

Finally, a good look at the situation as it then was in the country, at the climate in which technological activities were being undertaken, and which influenced decision making, will enable all to appreciate the eventual development of the DRDL and of its full potential.

There was certainly no doubt in the minds of anybody involved in the crucial decisions of the mid-fifties, Policy-makers, Scientists, Technologists or Administrators, that we were embarking on a new technology, to be grown, evolved and applied fruitfully in the proximate future.

Technology is concerned with the creation of goods, concrete things, and not solely the understanding of principles of Science. Legitimately, therefore, we may talk of a new technology when we are involved with a new type of goods, or goods to meet a new need, or also when we are applying a new branch of science, or such new specialization to the creation of goods. By all these different criteria, this new venture was firmly in the realm of new technology.

It is worth looking at this in some detail, which we can best do by discussing what exactly a Guided Weapon is, both in quite general terms, and in the prevailing context of the early fifties. Incidentally, in those days the term Guided Missile was the term popularly used, as even in the original name of the team; the term Guided Weapon is, however, more appropriate, both to define the technology as a whole and the area of responsibility of the DRDL, in particular.

The Guided Missile is a logical result of Man’s constant efforts to improve his capacity to deal with a perceived and proximate threat to his security, posed by fellow-humans, or perhaps other life-forms as well! It has often been compared to the Astra’s of ancient Indian history or rather of the Purana’s, but the guided Missile made its first historical appearance, albeit in a very rudimentary form, in the Second World War of 1939-45.

The Germans used the V-1 and the V-2 rockets against the Allies almost towards the end of the war. These weapons did have the element of surprise, but were marked more by their unexpected reach and random destruction than by any significant effectiveness against established targets!

This was the beginning of the Guided Weapon era. Various technologies were brought into use in these weapons, for example the use of ramjet propulsion, the application of controlled rocket propulsion, some form of navigation systems, control of flight path to a “predetermined” target, and so forth. Navigation was very rudimentary and the best that one can say is that they did go in a generally westerly direction from their bases on the German coast. Surprise was complete and a wide. Sometimes a random target area was involved and a lot of damage was done. After the initial surprise the British reacted with characteristic truculence and it is reported that Civil Defence teams shot them out of the sky by gunfire! The importance of this new technology was immediately recognized. After the war the Americans, the British and others in the Allied camp embarked on their own programmes, to some extent aided by the reports and documents captured from the defeated forces.

This was a dominant feature of post-War activity immediately after World War-II. There was ﬂow to the U.S. and to England of an enormous volume of publications and hardware from Nazi research and development agencies in all fields of activities though by present standards much of it was very rudiment.

1.8 WEAPON SYSTEM

By the mid-fifties, several features of the new field were becoming fairly evident. The most important was that the new weapons would need to be viewed and developed as Weapon Systems, and not as just individual flying machines! The Weapon System would need to contain or collect information on the position of the target and directly or indirectly align the position of the missile in its course to the target.

The System would combine these two pieces of information and control the flight path of the missile to ensure that it finally “hits” the target and destroys it. It was quite conceivable that in many cases the missile would need to fly at supersonic speed, though that would depend on the nature of the mission and the target. The missile would incorporate the necessary ammunition to destroy the target, i.e. the “Warhead” should be of sufficient strength or effectiveness. It was also quite clear that, in general, the missile would need to be in powered flight, though a glider could not, a priori, be ruled out.

Rocket propulsion would be of great significance, though other forms of power-plant could come into their own in various cases. Finally, it was evident that the absence of a human operator on board the missile could complicate the system design significantly. However, this also means considerable relaxation in the design of the missile, and would imply a totally novel approach to the design of the flying machine, as compared to aircraft. Infact, missile design did, in many ways, anticipate the much later supersonic fighter design.

1.9 FIRST- SIGHT

Thus, SWDT, and the future DRDL, could well visualise the new area of work and technology faced by them. It seemed a lot of information, gathering, storing, processing and handling, both direct and indirect was going to be involved. Some of the special techniques involved in this, especially what may be called the “indirect” methods, and the technological solutions then being considered, were also available to some of our scientists from the course at Cranfield.

The whole field of Guidance was a very novel area, though, in some respects, a new application of known technology. For example, the area of radar and electromagnetic sensors was fairly well established, though the sizes would have to be smaller in some applications. It appeared the frequency regimes in use could also be somewhat different, though the direction of change was anticipated, in general terms.

The Infra-Red area was, in practical application, somewhat novel, and would need new technology as well. Control theory and systems were already known in different applications, and flight control in general was, in aircraft application, an established field. However, the scale on which it was being now applied, and the missile-borne environment, was indeed different, and the system requirements led to new technology, in many ways. Problems were likely to be encountered on meeting power requirements and lightweight high-precision control components including actuators were likely to be needed.

The Missile itself, both in structure and aerodynamics, as well as in its dynamic behaviour, needed much innovative design, and considerable development work would be involved. Fabrication as well as testing seemed to require new areas of activity, especially for composites and reinforced plastics, likely to be extensively required, considering the scale and geometry of the airframes in different applications.

The aerodynamic design would also be unconventional, the dimensions relatively small, and many applications would be in the supersonic speed regime. The aerodynamic controls employed could also be unconventional, as also the configurations. Design could thus be unorthodox, for the time, and testing could make unexpected demands during development. 

Principles of Rocket Propulsion had been established over the last few decades, but most serious activity had been in Liquid fuel based rocket engines. Solid fuel based rockets had ofcourse long been flown, but serious development studies were still of comparatively recent date. Much work would apparently be needed to reach required performance levels. The compositions employed in unguided rockets then in use were relatively unsophisticated, and likely to be somewhat inefficient in the Missile application, or in some cases unsuitable.

Composite propellants were in their infancy, and much work was needed to evolve such motors for missile application. Development and testing of such motors would also need to be established. It was also known that liquid fuel rocket motors as well as ram-jets had found application in some projects. There was some possibility of small gas turbines being considered as well, but seemed a priori impractical, for us. It was clear that much detailed development activity would be needed in Propulsion in general.

The absence of a human operator on-board was a powerful factor working both ways. On the credit side, many limitations imposed by the presence of humans, such as on size, weight and shape, on accelerations and on-board environment, on response times and lags were removed at one stroke.

On the other hand, a lot more careful study of the system requirements was enforced on us. Having to do without the judgement of a human operator on board, a much more critical analysis of system behaviour would be needed, to enable the necessary degree of automation. It was feared that many unforeseen eventualities would have to be prepared for during development. It was also anticipated that extensive development testing would be needed in the future programmes.

Finally, it was realised that extensive fabrication activity over a wide range of processes and to high precision would be needed, and it would be desirable to involve agencies like the Hindustan Aeronautics Limited (HAL) and HMT from the outset. By and large it was amply clear that the task before us was to establish a whole new technology in which no agency existed and that design, fabrication, development and testing would all require considerable original effort and special facilities, perhaps from many specialist agencies in the country in connection with development testing, and later evaluation, critical test facilities may even have to be designed, fabricated and established by our own scientists.

1.10 CLIMATE & OPPORTUNITY

The early years of DRDL growth were at (in terms of) a critical period for development work in the country. 

In broad perspective, the 1950’s saw a considerable evolution of scientiﬁc research activity and facilities in the country as well as the growth and creation of various industries in the manufacturing sector. While in the former area, there was a considerable amount of innovative activity in different fields, the existing and growing scientific capabilities being deployed in different institutions, industrial growth was first, naturally, based on technology already existing elsewhere. Thus, whether in the heavy engineering sector, or in the manufacturing sector, industrial growth was marked by active collaboration with the corresponding sectors in the rest of the world. Government policy on industrial development promoted heavy industry in the public sector by active collaboration with countries such as England, Germany and Russia. Even in the areas reserved for the public sector, such collaboration and license production were preferred. In the private sector, public policy encouraged license production in almost all areas, from toiletries to watch making. 

By the 1960’s, on the whole, there was a good base of industrial growth in the country and the level of commercial activity reasonable and compatible with that in other industrial nations. For example, the quality of the machine tools produced in the country in the 50’s was widely recognised and HMT machines were being exported to industrialized countries. The 60’s were marked by a general realisation that new product development to fill current and future needs would demand attention in a wide range of areas. This requirement was most critically experienced in planning for Defence related equipment.

The route to be taken was a matter of general discussion in this period (public or private) and there were several rival views in this regard. The orthodox view was that license production to be undertaken by the concerned production establishment would be the only successful route.

This was natural, given the relative success achieved at the time in industrial growth by such collaboration, and was also encouraged by the relative success of enterprises like the HMT, which was going from strength to strength. This view did not, perhaps, give due credit to the extraordinary technical and managerial capacity of the individuals in charge of the most successful of such undertakings!

At the other extreme, was the view that design and development based on the existing technological and industrial core available in the country would be the correct route, especially in Defence related areas. This view was prompted by the realisation that, especially as the nation registered significant technological advances, developed nations would increasingly deny access to the most advanced technologies by the industrial route, especially in Defence-related matters. Those involved in Defence R&D, in particular, were most concerned that license production would be strategically very disadvantageous and could conceive of it as only an immediate palliative at best. At worst, it could prove dangerous if it was to be at the expense of an active Research Design and Development programme to meet anticipated needs.

There was also another, seemingly negative, and highly vocal view, which held that indigenous development could not be achieved, as the country lacked the “know-how”. Technology in most current areas was simply not available and even in basic research little had been achieved that was not imitative. Advanced nations had invested so much in technology and facilities that we could not hope to achieve any significant development in any “reasonable” time-frame! Therefore, particularly for Defence needs, we should not attempt an ab initio development route, except perhaps with foreign participation!

Another view developed in this period, which gained currency in the sixties. This attempted to address the problems of the “lack of know-how/ technology” urged by the collaboration proponents on the one hand and the possible denial of current systems for license production, advanced by the “ab initio design and development proponents” on the other. This view held that with only one or two exemplars of a system made available to a development agency, either by purchase or from user resources, the development agency needed only to copy its design in all particulars, and fabricate all components, indigenously, using the same materials, and suitable equipment in the country.

Then the system could be tested and with minimal development effort should be capable of being produced and put into use. This route, it was implied, only needs the accurate drawing of all parts of an existing piece of hardware, identification of all materials used, and determination of the manufacturing processes needed to fabricate the various components. Once that is done, the problem is solved! This is the one-to-one copy method, or the so-called “indigenization” route. This was later dignified by the name of Reverse Engineering, perhaps in partial recognition of the fact that none of the three steps are in fact so easy. This route attained wide currency and was urged strongly for a couple of decades, and still has many supporters.

1.12 DIFFERENT STROKES

Inevitably at the planning of activities at DRDL both the views, namely the ab initio Design & Development route and the “Reverse Engineering” route were represented; later the license production view was to find its votaries, as a valuable prelude to the “Reverse Engineering” route. In those early days, the term reverse engineering had not gained currency, “one-to-one copy" was the term used. Later, we should see how DRDL scientists defined “one-to-one copy” so that the essential legitimate user needs will be made to design and develop efficient modern systems.

In the early days at DRDL, the spirit of self-reliance was very high, and most of the group believed firmly in undertaking design and development from the specifications or requirements.

The first weapon system programme undertaken by DRDL was on the first generation anti-tank missile in 1960. This was a programme for ab-initio development of a simple anti-tank missile. No specific information was then available on such systems and their design details from any other source. Therefore, the beginning of the ATM project saw the commencement of the design effort on the system and various sub systems. The conversion of the feasibility study project on the development of an Anti-tank missile to a staff project based on an existing General Staff Quality Requirement (GSQR) for a first generation ATM system, early in DRDL’s history, provided a powerful impetus to design and development activities.

There was almost no area of technology in that programme which did not require an a priori approach to design, when the base of information and technology led to specific available items of hardware and components, or of the necessary material and technology.

The development of this system was an indigenous one and the programme was very successful culminating in a comprehensive flight test programme. The missile was manually guided and hit the planned target during several trials. Various User representatives, who had been already trained on other systems in the Continent, favourably commented upon DRDL ATM’s handling qualities. 

1.13 DRDL at DELHI

The Defence Research & Development Laboratory came into existence on 21st July 1961 and was located initially in the then premises of SWDT in New Delhi, but with the provision that its permanent site should be located elsewhere! Delhi was not fancied as a site for the various new establishments then being set up in DRDO. The Minister for Defence was himself not in favour of expansion of Defence R&D facilities at Delhi for strategic considerations. Bangalore was then growing in importance as an industrial and research center, but many institutions had already come up, and it was believed, that he did not favour further concentration there, either.

Efforts were undertaken to find a location for the Laboratory and a Board of officers was formed to visit different centers and make recommendations. The team visited many cities, both those that had established industries and/or research and academic institutions, as well as places where land and, preferably, surplus government buildings or Defence lands or establishments were available. Many places were considered, including Madras, Bangalore, Hyderabad, Dehra Dun, Shimla and so on.

1.14 VIVA HYDERABAD

The final choice was Hyderabad, which had already been selected for the newly formed Defence Electronics Research Laboratory, and as the new location for the Defence Metallurgical Laboratory, relocating from the then existing location at Ichapore, (part of that Laboratory was continued as the Ichapore detachment). This decision to locate DRDL at Hyderabad was taken in February 1962.

Sometime in 1961, after the establishment of DRDL, Wg Cdr V Ganesan, on promotion as Gp Captain, joined as Officer-in-charge of DRDL. The strength of DRDL at this time was 26 officers as per available sanctions and 300 other categories. The initial workload for DRDL included the feasibility study project on the ATM and the project on High Altitude Sounding Rockets were undertaken as a project jointly with DLRL. 

The move to Hyderabad was commenced in May 1962 and was completed by end August 1962. Thereby hangs a tale!
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THE MOVE TO HYDERABAD was complicated by several factors. The DRDL had just been created, and was therefore a new accounting entity; it had not been able to build up anything like P.E. strength particularly in the area of facilities and services. Since the work has already been stated at SWDT, the cover provided by the host establishment at Delhi masked any problems that the infant DRDL encountered while still in Delhi. PE Was a Defence Ministry usage, being the abbreviation for “Peace Establishment”; this term refers to the permanent established strength of a unit.

DRDL moved from Delhi to Hyderabad in the year 1962. Though the P.E. had been approved with effect from 1961, since the location had been left unspecified, accommodation plans had not been finalised, and consequently there was no works planning. While in Delhi, furniture and other requirements had been provided by the host establishment, namely, the Defence Science Laboratory, at Metcalfe house.

2.1 FIRST TRAIN

Some items of machinery and stores and equipment for which purchase had been initiated by SWDT had already been delivered in Delhi. More ofcourse were in the pipeline. While in Delhi, paper action was taken to ensure that items purchased for SWDT had also been brought in the books of the new DRDL. While the move to Hyderabad was to be carried out with considerable urgency, the scientists of the laboratory were particularly keen that developmental activities be progressed at full intensity. The facilities available were hardly adequate to meet this urgency efficiently.

The phasing of the move presented several problems. Gp. Capt. Ganesan was keen on completing the move speedily, but was reluctant to move officers with school going children, in the first phase. On the other hand, he wanted officers in Hyderabad to take charge of operations at that end, from the beginning, and to set up the establishment speedily. Accordingly, he himself, accompanied by Major Raman, from the 1st SW course at IAT, Mr. A.V. Rangarao, who had been actively involved in the formation of the Lab, and Mr. K. Rama Rao, an Aeronautical Engineer, who had come back from Cranfield, and was to set up various Environmental and Structural test facilities, formed the advance party.

Lt. Col. Jaitley. who had joined us at Delhi, with some other officers and a few stores and admin staff, arranged for the packing and shipping of stores from Delhi by rail, ofcourse.

2.2 GUESTS OF DLRL

In Hyderabad, the only DRDO establishment already set up was DLRL, which was itself a new establishment, had also just been set up and had a few problems of their own with regard to services and facilities! Now within months of being established, DLRL was required to receive and host the new lab. The land and accommodation made available to DLRL was in Chandrayanagutta Lines, which had earlier been occupied by the Second Battalion of Andhra Pradesh Special Police. This accommodation then available in Hyderabad was severely restricted and barely adequate for the DLRL’s needs, but the Director, DLRL, was required to share this limited accommodation with the DRDL. The presence of DLRL was of immeasurable advantage during DRDL’s move from Delhi.

2.3 BATTALION BARRACKS 

The accommodation available to DLRL at its permanent site consisted of 6 double storied barracks, in use by a battalion of Andhra Pradesh Special Police (APSP), each with its separate cook-house and an old style country toilet block, and one small headquarters building for Commanding Officer, consisting basically of two office rooms and a hall. The barracks each consisted of one long hall with a verandah along each side and, at one end a small room for the senior NCO in-charge, on each floor. This accommodation had been allotted to Defence Electronics Research Laboratory (DLRL) when the APSP was still in possession and occupation of the accommodation. 

Apparently, after some persuasion, three out of the 6 barracks had been vacated and physically handed over to the DLRL for their use. When DRDL’s move was commenced, three more barracks were also handed over to DLRL, two at once and the third somewhat later, just in time to accommodate the newly arrived establishment.

The Director, DRDL, initially occupied one of the rooms at the end of one barrack. The three barracks were allotted to the principal activities in the Laboratory in those days. One block housed the propulsion labs and office and the structural facilities, one barrack block was shared between systems and aerodynamics and the laboratory facility and the 3rd block was partly occupied by the workshops and guidance, control and instrumentation laboratory. The kitchen blocks were initially in use for storage accommodation; later they were put to active use in the laboratory.

One of them was converted into canteen facility, where for quite some time a Tea Club used to meet. The second was eventually used as the office for the workshops of the laboratory; the third was air-conditioned and the IBM 1620 was installed therein, forming DRDL’s first Computer Center.

The Commandant’s office, when it was made available, was set apart for the office of Director, DRDL. The Director, DLRL Mr. V. Narayana Rao and his Staff officer Maj Nagender Rao rose nobly to the occasion when the DRDL move to Hyderabad was commenced, even with the meager resources they had in those days, since the admin and support requirement for neither Laboratory had yet been located or fully provided. This was particularly welcome as, when stores began to move from Delhi to Hyderabad, we had acute problems of logistics. After the initial weeks, the new DRDL got in touch with sub-area and arranged for the transport requirements for movement of stores from station to Laboratory to be partially met, till our own transport arrived.

2.4 FURNISH-YOURSELF

The most acute problem that DRDL had in those early days was office furniture! Provision of furniture was apparently special and we faced peculiar problems in the Defence R&D! Requirements of furniture for administrative staff in the Ministry of Defence were apparently covered by certain standard scales. Those of us, who had been working in Delhi, had been provided with office furniture on the same scales. The non-administrative requirements, in the Defence establishments were essentially unit requirement for various types of units, and thus were covered by traditionally established scales and supplied through traditional sources, mostly the departmental stores. The laboratory, however, being neither an office nor a routine military unit presented special problems. The furniture was not covered by any existing standards, nor were there any prefixed scales by which this could be provisioned. At best, all officers could be considered for provision on administrative scales, but the same yardstick could not be applied to other cadres, for example scientific assistants.

We finally found out that, as a new Establishment, if we had had a board to examine and approve our accommodation needs, that the Board would have examined all our needs of furniture, including all special requirements as well, and given us the necessary sanctions! Unfortunately, we had not had a Works board since we had not even identified our land for our permanent accommodation.

So as an immediate solution to enable us to start work, some of us decided to use the packing cases, which were coming with stores from Delhi, and convert them to improvised office furniture to meet the immediate requirements. For a few months, the Director and the scientists of the establishment were adapting packing cases of different sizes to make up office furniture, and
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