Dr A.P.J. Abdul Kalam 

	Dr A.P.J. Abdul Kalam is the undisputed father of India's missile program. He has breathed life into ballistic missiles like the Agni and Prithvi, which put China and Pakistan well under India's missile range. It is too exhausting to track Dr Abdul Kalam's achievements to date. In the '60s and '70s he was a trail blazer in the space department. In the '80s he transformed the moribund Defence Research and Development Laboratory in Hyderabad into a highly motivated team. By the '90s Kalam emerged as the czar of Indian science and technology and was awarded the Bharat Ratna. His life and mission is a vindication of what a determined person can achieve against extraordinary odds. Even at 68, he is indefatigable and dreams of making India into a technological superpower. More importantly, he is still capable of acting on it. 
Born on 15th October 1931 at Rameshwaram in Tamil Nadu, Avul Pakir Jainulabdeen Abdul Kalam studied at Schwartz High School in Ramanathapuram. After graduating in science from St. Joseph's College in Tiruchi, he did his DMIT in Aeronautical Engineering at the MIT, Madras, during 1954-57. 

After completing his third year at MIT, Kalam joined Hindustan Aeronautics Limited (HAL), Bangalore as a trainee. Here, he worked on piston and turbine engines examining as part of a team. He also received training on radial engine-cum-drum operations. Here he also learnt how to check a crankshaft for wear and tear, and a connecting rod and crankshaft for twist. 

In 1958, when he came out of HAL as a graduate of aeronautical engineering, he had his long-standing dream of flying, as two alternative opportunities for employment. One was the job at Directorate of Technical Development and Production (DTD&P) of the Ministry of Defence and another was a career in the Indian Air Force. He applied at both the places, and the interview calls came simultaneously from both. 

He went to Delhi for an interview with DTD&P, which did not challenge his knowledge of the subject. Then he went to Dehra Dun for interview with the Air Force Selection Board. Here too, the interview was more on personality test, rather than testing his knowledge. He stood ninth in the batch of 25, and eight officers were selected to be commissioned in the Air Force. Kalam could feel the opportunity to join the Air Force slipping from his hands. 

Dissapointed at his rejection by the IAF, Kalam visited Rishikesh where he bathed in the Ganga and met Swami Sivananda – "a man who looked like Buddha". He introduced himself to the Swamiji, who did not react to his Muslim identity. He asked Kalam about the reason for his sorrow. Kalam told him about his unsuccessful attempt to join the Indian Air Force and his long-cherished desire to fly. Sivananda guided him saying: "Accept your destiny and go ahead with your life. You are not destined to become an Air Force pilot. What you are destined to become is not revealed now but it is predetermined. Forget this failure, as it was essential to lead you to your destined path. Search, instead, for the true purpose of your existence. Become one with yourself, my son! Surrender yourself to the wish of God." 

After returning to Delhi, Kalam received an appointment letter from DTD&P. On the next day he joined as Senior Scientific Assistant, with a basic salary of Rs. 250/- per month. Here, he was posted at the Technical Center(Civil Aviation). He lost his resentment of failure, thinking he would be able to make aeroplanes airworthy if not fly aeroplanes. During his first year in the Directorate, he carried out a design assignment on supersonic target aircraft with the help of his officer-in-charge, R. Varadharajan, and won praise from the Director, Dr Neelakantan. Then he was sent to the Aircraft and Armament Testing Unit(A & ATU) at Kanpur to get shop-floor exposure to aircraft maintenance. 

Upon his return to Delhi, he was informed that the design of a DART target had been taken up at the DTD&P and he was included in the design team. After that, he undertook a preliminary design study on Human Centrifuge. He designed and developed a vertical takeoff and landing platform, and Hot Cockpit. Three years later, the Aeronautical Development Establishment (ADE) was formed in Bangalore and he was posted there. 

At ADE, Kalam served as a senior scientific assistant, heading a small team that developed a prototype hovercraft. Defence Minister Krishna Menon rode in India's first indigenous hovercraft with Kalam at the controls. But for reasons never explained, the project, which would have been a considerable international achievement in those days, was not encouraged. This was probably one of the reasons why he moved out of ADE in 1962 and joined India's space program. 

During 1963-82, he served the Indian Space Research Organisation(ISRO) in various capacities. Here Kalam initiated Fibre Reinforced Plastics(FRP) activities, then after a stint with the aerodynamics and design group, he joined the satellite launch vehicle team at Thumba, near Trivandram and soon became Project Director for SLV-3. As Project Director, he was responsible for carrying out the design, development, qualification and flight-testing of 44 major sub systems. The project managed to put Rohini, a scientific satellite, into orbit in July 1980. He was honored with a Padma Bhushan in 1981. 




Agni intermediate range ballistic missile 

In 1982, as Director of DRDO, Kalam was entrusted with the Integrated Guided Missile Development Programme(IGMDP), India's most successful military research task to date. The programme constituted of 5 major projects for meeting the requirements of the defence services and for establishing re-entry technology. 

The 5 projects were scheduled to be completed in a time frame of only 10 years and consisted of: 

(1) Nag - an anti-tank guided missile 

(2) Prithvi - a surface-to-surface battlefield missile 

(3) Akash - a swift, medium-range surface-to-air missile 

(4) Trishul - a quick-reaction surface-to-air missile with a shorter range 

(5) Agni - an intermediate range ballistic missile, the mightiest of them all 

From his SLV-3 experience, Kalam had learned the advantages of team work and of sharing the tasks with partners in private and public sector industries. In the new management structure of the missile program, Kalam, as the Chairman of the Programme Management Board, delegated almost all executive and financial powers to five carefully selected Project Directors and kept himself free to address the core technology issues. His task was to inspire and monitor over 20 institutions and partners outside - ranging from large public and private sector suppliers to small specialist firms that needed seed money to take up the precision tasks. 
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The naval version of Trishul launched from INS Dronacharya 

The missiles went up more or less on schedule: Trishul in 1985, Prithvi in 1988, Agni in 1989 and the others in 1990. The development and successful flight test of Prithvi, Trishul, Akash, Nag, and Agni established the indigeneous capability towards self reliance in defence preparedness. The successful launching of 'Agni' surface-to-surface missile was a unique achievement which made India a member of an exclusive club of highly developed countries. The Trishul has the unique distinction of being capable of serving all three services. 

The establishment of the Research Centre Imarat(RCI), a campus 8km from DRDL, in 1988 was perhaps the most satisfying achievement for Kalam during the missile years. He received generous funding from the Government to build the futuristic centre, which is totally geared for work in advanced missile technologies. Its state-of-the-art facilities are set in a unique ambience and the level of comfort accorded to the individual worker is matched by few R&D institutions. And Kalam's interest in the environment saw RCI emerge as an oasis in a rocky wasteland. It has a small farm that meets the food requirements of those who stay in the RCI quarters. Kalam was awarded the Padma Vibhushan in 1990. 
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Dr Kalam and Defence Minister G. Fernandes at the Agni II missile launch in 1999 

On 25th November 1997, in appreciation of his contributions to Indian defence and science, Dr A.P.J. Abdul Kalam was awarded India's highest civilian honour- the "Bharat Ratna". In October 1998, he bagged the prestigious Indira Gandhi award for national integration(for 1997). 

After 10 years in DRDL, he went to New Delhi to take over from Arunachalam as Scientific Adviser to the Defence Minister - reluctantly, many in DRDL felt. But the system created by Kalam had taken a firm hold in that decade and the missile programme passed on smoothly into its final phase of production and induction. 

In Delhi, Kalam as head of the DRDO had to deliver other prestigious projects, such as the Arjun MBT and the Light Combat Aircraft(LCA) projects. "Strength respects strength", this is Kalam's usual response to the question why India needs its own missiles or a battle tank or a combat aircraft. While management practices he adopted for the missile program have inevitably rubbed off on these projects, there are no miracles to be had in strategic development areas. There have been technical problems. Even in the missile program, work on the SAMs and the ATM is slower than anticipated. But Trishul's recent multiple test flights have demonstrated that the system Kalam put in place has inherent strengths. 

Kalam is by no means a miracle man. As the head of a vast network of laboratories - whose products include avalanche-controlling structures in Kashmir, water desalination kits for the Thar desert, a world class sonar submarine finder for the latest warship - INS Delhi, and infra-red night vision goggles for the Indian Army - Kalam's attention is necessarily a bit diffused. His self-effacing persona cloaks a formidable catalyst who can make people work. 




Army General V.P. Malik with Dr Abdul Kalam at the launch of INS Delhi 

Kalam is happiest at the drawing board, in discussion with his scientists on how their dreams for the next millennium can be fulfilled. The projects envisaged include an air breathing hyperplane spacecraft that draws oxygen from the atmosphere rather than carry it all the way from the ground, reusable missiles and stealth technology. Kalam has shown that with adequate funding, freedom from procedural holdups and a people-oriented management, India can make products of internationally acceptable technical standards in a demanding arena like defence. 

Science, according to Kalam, is a global phenomenon. He feels there are a few areas where India can develop its core competence. These areas are software engineering, computer products and design, agriculture and food, aviation, defence research and space technology and chemical engineering. "This will lead to a highly beneficial economic and social progress for the nation." 
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Kalam's advice to the youngsters of the nation is to "dream, dream and dream and convert these into thoughts and later into actions." Also to "think big". "We are a nation of a billion people and we must think like a nation of a billion people. Only then can we become big." 

On 25th November 1999, Dr A.P.J. Abdul Kalam was appointed Principal Scientific Adviser to the Government of India and accorded the rank of a Cabinet Minister. His role was to advise on overall scientific development in the country on issues relating to scientific and technical policy in different sectors. Kalam also advised on matters relating to achieving technological self-reliance and foreign collaboration. 

On December 8, 2000, the Deputy Chairman of Planning Commission, Shri K.C. Pant conferred the "Life-time Contribution Award in Engineering 2000" on Dr A.P.J. Abdul Kalam at the annual function of the Indian National Academy of Engineering in New Delhi. Speaking on the occasion, Kalam said that Engineering and technology should be used for the upliftment of the people living below the poverty line. 




Kalam(left) with the award 

On November 10, 2001, Dr A.P.J. Abdul Kalam quit as principal scientific advisor to the government. Sources close to Kalam, said he quit because of "lack of executive authority". However Kalam had been for quite some time keen on pursuing academic interests and helping scientists across the country in developing their research capabilities. Thats why after quitting he took over the job as ISRO's distinguished professor. 

Dr Kalam has spent the past few years developing the concept of "India Millennium Missions 2020" - a blueprint for transforming India into a developed nation. He calls it "the second vision of the nation" and says he wants to focus on the children of India to ignite in their minds a love for science and the nation's mission: a developed India. 


"Unless India stands up to the world, no one will respect us. In this world, fear has no place. Only strength respects strength" 

As a devout Muslim, he prays twice a day. But he is also a Ram bhakt, plays the veena, loves the shri raga, writes poetry in Tamil and, like every proud Indian, swears by Pokhran II and self sufficiency in science and technology. At 67, Dr A.P.J. Abdul Kalam, is not just another Dr Strangelove having a torrid affair with the bomb. He is clever, sensitive, amazingly creative and, above all, a soft spoken patriot. India's answer to Western technological arrogance. 

What is your vision of India in the next millennium? 

I have three. Three visions for India. But before that I speak about them, I have one question to ask of you, Mr Nandy. Can you tell me why, in 3000 years of our history, people from all over the world have come and invaded us, captured our land, conquered our minds? From Alexander onwards. The Greeks, the Portuguese, the British, the French, the Dutch, all of them came and looted us, took over what was ours. Yet we have not done this to any other nation. We have not invaded anyone. We have not conquered anyone. We have not grabbed their land, their culture, their history and tried to enforce our way of life on them. Why? 

Because, I guess, we respected the freedom of others. 

Absolutely right. That is why my first vision is that of freedom. I believe that India got its first vision of this in 1857, when we started the war of independence. It is this freedom that we must protect and nurture and build upon. If we are not free, no one will respect us. 

My second vision for India is development. For fifty years we have been a developing nation. It is time we saw ourselves as a developed nation. We are among the top five nations of the world in terms of GDP. We have a 10 per cent growth rate in most areas. Our poverty levels are falling. Our achievements are being globally recognised today. Yet we lack the self confidence to see ourselves as a developed nation, self reliant and self assured. Tell me, Sir, is this right? Read the last chapter of my book, India 2020, A Vision for the Next Millennium and you will get what I mean. 

I have a third vision. That India must stand up to the world. I have written 12 chapters on that. Because I believe that unless India stands up to the world, no one will respect us. In this world, fear has no place. Only strength respects strength. We must be strong not only as a military power but also as an economic power. Both must go hand in hand. 

These are visions. What about the reality? What do you see as the most significant achievements of your rather distinguished career culminating in a Bharat Ratna in your lifetime? 

My good fortune was to have worked with three great minds. Dr Vikram Sarabhai of the department of space. Professor Satish Dhawan, who succeeded him. And Dr Brahm Prakash, father of nuclear material. I was lucky to have worked with all three of them closely and consider this the greatest opportunity of my life. 

I see four milestones in my career. One: The twenty years I spent in Indian Space Research Organisation. I was given the opportunity to be the project director for India's first satellite launch vehicle, SLV3. The one that launched Rohini. These years played a very important role in my life as a scientist. 

Two: After my ISRO years, I joined the Defence Research and Development Organisation and got a chance to be part of India's guided missile programme. It was, you could call, my second bliss when Agni met its mission requirements in 1994. 

Three: The department of atomic energy and the DRDO had this tremendous partnership in the recent nuclear tests, on May 11 and 13. This was my third bliss. The joy of participating with my team in these nuclear tests and proving to the world that India can make it. That we are no longer a developing nation but one among them. It made me feel very proud as an Indian. 

And, finally, four: The fact that we have now developed for Agni a re-entry structure, for which we have developed this new material. A very light material called carbon-carbon. One day an orthopaedic surgeon from the Nizam Institute of Medical Sciences (in Hyderabad) visited my laboratory. He lifted the material and found it so light that he took me to his hospital and showed me his patients. There were these little girls and boys with heavy metallic callipers weighing over 3 kg each, dragging their feet around. He said to me: Please remove the pain of my patients. In three weeks, we made these Floor Reaction Orthosis 300 gram callipers and took them to the orthopaedic centre. The children could not believe their eyes! From dragging around a 3 kg load on their legs, they could now move around freely with these 300 gram callipers. They began running around! Their parents had tears in their eyes. That was my fourth bliss. 

Apart from science and technology, what else interests you? 

Poetry and music. I have this big library at home and my favourite poets are Milton, Walt Whitman and Rabindranath Tagore. I write poetry too. My book of poems, Yenudaya Prayana, has now been translated into English. It is called My Journey. You must read it. I will send you a copy. 

Who are your favourite poets in Tamil, the language you write in? 

Bharatidasana, who died in 1965. And Subramaniya Bharathiar, who died in 1939 at the age of 35, killed by an elephant while giving it a coconut. I also enjoy Carnatic music and play the veena. 

What is your favourite raga? 

The shri raga. You know my favourite kirtan? It is the one that Swami Thyagaraja, a Ram bhakt like me, recited in the shri raga when he was called by this powerful Tanjore king to sing a poem in his sabha. He sang: "In this gathering whoever are great in front of God, I salute them." He never said: I salute the king. That is strength of conviction. That is courage. 

You have asked me so many questions, Mr Nandy, may I ask you two? 

By all means. 

Tell me, why is the media here so negative? Why are we in India so embarrassed to recognise our own strengths, our achievements? We are such a great nation. We have so many amazing success stories but we refuse to acknowledge them. Why? We are the second largest producer of wheat in the world. We are the second largest producer of rice. We are the first in milk production. We are number one in remote sensing satellites. Look at Dr Sudarshan. He has transformed the tribal village into a self sustaining, self driving unit. There are millions of such achievements but our media is only obsessed with bad news and failures and disasters. 

I was in Tel Aviv once and I was reading this Israeli newspaper. It was the day after a lot of attacks and bombardments and deaths had taken place. The Hamas had struck. But the front page of the newspaper had this picture of a Jewish gentleman who in five years had transformed his desert land into an orchard and a granary. It was this inspiring picture that everyone woke up to. The gory details of killings, bombardments,deaths, were inside the newspaper, buried among other news. In India we only read about death, sickness, terrorism, crime. Why are we so negative? 

I guess we grew up with the maxim that good news is no news. The right to publish bad news has become synonymous with freedom. That is why our press is so strong, so fiercely independent-if not always encouraging of success stories. 

Another question: Why are we, as a nation so obsessed with foreign things? Is it a legacy of our colonial years? We want foreign television sets. We want foreign shirts. We want foreign technology. Why this obsession with everything imported? Do we not realise that self respect comes with self reliance? 

I guess that comes from repression. When you lock in your economy for years and leave it in the hands of local pirates and cheating banias, you are bound to get a backlash. Foreign things have indeed come in but they have also brought down prices, taught us quality, stopped us from cheating consumers with shoddy,overpriced local products. Like in cars, consumer electronics, fabrics, processed foods. Nationalism for too long has been a convenient cover for looting. Let us not forget that. But yes, I agree with you, it is time we started giving value to ourselves as a people, as a nation. 

I was in Hyderabad giving this lecture, when a 14-year-old girl came up and asked me for my autograph. I asked her what her goal in life was. She replied: I want to live in a developed India. For her, you and I will have to build this developed India. You must proclaim this through your writings, through your speeches in Parliament. 

