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Preface

India has historical record of using rockets as weapons of warfare in the late 18th 
century. Hyder Ali and later Tipu Sultan maintained a dedicated rocket corps in their 
army, and in the battle of Pollilur in 1780, Tipu used rockets effectively to rout the British 
army. After Tipu’s defeat by the British in the subsequent Anglo-Mysore war, William 
Congreve took the captured hardware to England to study the design and modify it. 
The rockets came to be then onwards known as Congreve rockets; its Tipu and Mysore 
lineage have been conveniently forgotten. The British established the Cordite Factory at 
Aruvankadu in Nilgiris, Tamil Nadu in 1904 essentially to make double-base propellant 
grains for artillery rockets. Modern rocketry in India is just 50 years old and came into 
being in the early 1960s with the establishment of the Thumba Equatorial Rocket 
Launching Station, and the associated research and development activities. This initial 
effort has now grown into a vibrant space programme with the capability to perform  
end-to-end space missions.

There have been some attempts to write about the historical developments 
in rocketry and space in India. Narasimha in 1985 wrote about the reemergence of 
the rocket as a weapon system in the latter half of the 18th century in Mysore. Some 
aspects of modern day rocketry were described by Dr APJ Abdul Kalam in 1999 in 
his autobiography, The Wings of Fire. A detailed overview of the Country’s launch 
vehicle system development was provided in 2000 by Gopal Raj in his book, Reach 
for the Stars –The Evolution of India’s Rocket Programme. Manoranjan Rao and 
Radhakrishnan have traced the development of rocketry in the Indian Space Research 
Organisation covering the sounding rockets and launch vehicles in, A Brief History 
of Rocketry in ISRO, which came out in 2012. Manoranjan Rao and Radhakrishnan 
have devoted a chapter covering the profiles in technology development relating to 
chemicals and materials. The historical narration relating to missiles is rather sparse. 
Some aspects of the early days of defence research can be found in Dare Devil Days 
brought out on the occasion of the completion of 25 years of Defence Research 
and Development Laboratory. A special publication in 2008 similarly described the 
developments under the Integrated Guided Missile Development Programme. The 
publication under the title IGMDP was published by DRDO to commemorate 25 years 
of the programme. A similar publication titled, Glorious Five Decades of HEMRL, 
brought out in 2008 to commemorate the Golden Jubilee of the High Energy Materials 
Research Laboratory traced the history of the laboratory and its major achievements 
in solid propellants.



xiv

Solid propellant rockets have played a key and significant role in the successful 
evolution of missile and launch vehicle systems in the country. The programmes in both 
domains went through the phases of experimentation and operationalisation. While 
new requirement of solid propellant rockets has plateaued out in the space domain, 
new and diverse requirements continue to be posed for defence systems. Starting from 
a handful of people in the early 1960s, the solid propellant rocket community in the 
country can be estimated to be nearly 3000. Starting from one solid propellant plant, 
the country has more than half a dozen including the ones in the private sector and the 
Ordnance Factories. Indian industry involvement in the production of input materials, 
fabrication, and other services is significant. 

Literature corresponding to historical narration of such successful systems is sparse. 
In the field of solid rocket propulsion, the few that are available are technical in nature 
(HS Mukunda, Understanding Aerospace Chemical Propulsion, Interline Publishing, 
2004 and Haridwar Singh and Himanshu Shekhar, Science and Technology of Solid 
Rocket Propellants, 2005); and this book is an attempt to provide the background to 
India’s achievements in solid rocketry. 

One important fact, which has been emphasised in the text also, is that India has 
achieved total self-reliance in respect of solid propellant rockets. This happy state 
of affairs is due to the effort of dedicated and committed persons. Some important 
stalwarts like WD Patwardhan, MR Kurup, SK Attithan, and K Kishore have passed 
on leaving indelible marks of their unique contributions. Others are still active and 
contributing directly or indirectly to the development in this discipline.

I have tried to capture the spirit of self-reliance that pervaded the solid rocket 
development right from its inception and the high goals it has attained over the years. 
This is my tribute to one and all who have contributed to this success story.

Bangaluru						             Rajaram Nagappa
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Introduction

The Cordite Factory Aruvankadu (CFA), in Nilgiris district of Tamil Nadu has 
been producing double-base propellants for artillery rockets for more than 100 years 
now. Modern rocket technology as we know it, had its beginning in the 1960s, went 
through the development phase in the decades of 1970, 1980, and 1990, and has been 
operationalised since then. The Indian Space Research Organisation (ISRO) and 
the Defence Research and Development Organisation (DRDO) are the two entities 
involved in the development of rocket technology and realisation of rocket systems. 
The propulsion system powers the rocket or missile to meet its functional requirement 
and hence is one of the principal subsystems. Chemical rocket propulsion systems use 
either solid propellants or liquid propellants, and of these, the solid propellant rockets 
are the preferred choice for boosting space launch vehicles and for most missile 
applications. 

Rocket development in the civilian sphere had its roots in the study of the 
ionosphere and for gathering monsoon related data over the equatorial region. 
Sounding rocket flights were taken up from the Thumba Equatorial Rocket Launching 
Station (TERLS) (now part of the ISRO) in 1963, and technology acquisition 
from abroad as well as technology development was taken up shortly thereafter.  
Dr Vikram A Sarabhai, the founding father of the Indian Space Programme laid great 
stress on self-reliance and demanded that rocket development activity should develop 
on our own steam beyond the initial technology acquisition for sounding rockets.  
In hindsight, this dictum was remarkable as at that time it was possible to negotiate and 
procure advanced technology like that of the Delta Launch Vehicle without significant 
difficulty. The young band of engineers recruited by Dr Sarabhai went about the 
technology development tasks with enthusiasm, and over the years reached high levels 
of proficiency and expertise. Managerially, ISRO enjoyed one great advantage of being 
able to set the product specifications realistically in relation to the development needs 
and requirements as it foresaw. Quite often these specifications were conservative and 
did not represent the top of the line achievements in the West. In case of technology 
issues cropping up during the development, performance compromises could be 
conditionally accepted and were never reasons for outright rejection. To be fair, most 
technology developments in general either met or exceeded the target specifications. 

Missile research and development took birth in the early 1950s with the formation 
of the Defence Science Organisation (predecessor to the present DRDO) under the 
leadership of Dr DS Kothari, who was the first Scientific Adviser to the Defence 
Minister. From its inception, the organisation was closely linked to the three services.  
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