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Raja Bhoja – The Polymath Monarch

Background
This is a peep into some of the Gizmos that Raja Bhoja had 
invented to obtain efficiency / effectiveness / enchantment in 
some of the day to day activities of himself and his staff. 

These are the ones as described in his treatise, Samarangana 
Sutradhara, as translated by Shri.Prabhakar Pandurang Apte, 
Samskrt scholar from Pune and as visualized and animated by 
D.K.Hari and D.K.Hema Hari, Founders of Bharath Gyan. 

The objective is to showcase through these innovations, Raja Bhoja’s 
all-round innovative spirit besides his other skills in order to 
highlight how a scientific and enquiring temperament, along with 
an innovative spirit is not new or alien to India. How, they have 
flowered in this land across millennia time and again and this 
century is yet another such milestone in history that Indians have to 
take advantage of.

Raja Bhoja’s IngenuIty
Maharaja Bhoja or Bhojadeva Paramara, who lived and ruled 
over regions comprising parts of Gujarat and Dhara (Malwa) 
around 1000 CE is known for a long list of achievements. These 
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primarily arose from his skills in Engineering, Architecture, 
Hydraulics, Aeronautics, Mathematics, Yoga, Philosophy and 
most of all poetry and Samskrt, the language in which he expressed 
his research, workings and models.

While works such as Bhoja-Kanthabharana, a commentary on 
the Yoga-sutra and the Tattva-prakasha reveal Raja Bhoja’s ability 
to straddle the world of subtle knowledge and present it lucidly, 
works such as Samarangana Sutradhara reveal the equal ease and 
ingenuity with which Raja Bhoja could deal with gross subjects such 
as engineering and technology and apply it for physical needs of the 
society, innovatively.
Here are a few of the contraptions that Raja Bhoja had designed 
and engineered using his multi-disciplinary knowledge, skills and 
imagination.

hydRaulIcs
Raja Bhoja is renowned for the number of lakes, tanks and dams 
that he had built. But not only was Raja Bhoja well versed in the 
practice of water harnessing, he was an expert in hydraulics too, 
the science of fluids and their properties, their ability to flow, to 
create and transmit power, to cause motion due to it etc. which 
he had put to several innovative applications. 

Ascending Bed (Elevator)
Raja Bhoja had innovated an Ascending Bed, i.e. an elevator 
cum bed which would start at the ground floor at night and 
rising slowly during the night, reach the topmost floor at dawn, 
in time for a nice view of sunrise.

There were 5 floors to the tower and during the course of 8 
hours of night, gently ascending at the rate of 1 floor / 1.5 hours, 
i.e 1 floor  every prahara, it would reach the 5th  floor by dawn.

While on one side, it was a novelty, it also served to keep Raja 
Bhoja inaccessible to enemies, safe and secure at night.



 Raja Bhoja – The Polymath Monarch 7



www.bharathgyan.com8

Breathing Snake
This exhibit of Bhoja was designed to showcase the principles of 
hydraulics in the form of a bed of Adi Sesha, the snake, bearing 
Narayana. The coils of the snake would be lifted high and then 
lowered in a rhythmic pattern to give an appearance of the snake 
inhaling and exhaling. 
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Not only was this a novelty to watch, but with the choice of a 
snake bed in water and the fact that the snake was Adi Sesha 
with Narayana, Bhoja was also conveying to people the Indian 
way of portraying continuous cycles of Creation and Dissolution 
of the Universe. More on this subject can be read in our book 
“Creation – Srishti Vignana” in the Bharath Gyan Series.
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Water Fountain
Bhoja designed a water fountain to demonstrate how level 
differences can create pressure enough to raise water for various 
purposes including for water based display. 
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roBotIcs and anImatronIcs
There was no dearth of imagination, innovation and insight in 
Raja Bhoja. This can be gathered from the various mechanical 
models he had built to perform various tasks. All of these reveal 
Bhoja’s understanding of gears, belts, pulleys, linear and angular 
motion and the likes, which are key to making animated models, 
those that move and act, even today. 

Guard
Bhoja had made effective use of robotics to create sentries who 
could automatically, on their own, sense intruders and block 
them using appropriate weapons such as sword, spikes or 
spear.
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Entertainment Doll
Entertainment dolls which would create music to suit the mood, 
also formed part of his set of “toys”.
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Attendant Robots
Bhoja’s ability to mix engineering, crafts and tradition is 
exemplified by these set of attendant robots which could 
welcome, greet, serve and also entertain guests. They were 
crafted and decorated attractively to entice people to come and 
interact with them.
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These various models built were capable of converting perceivable 
inputs from people and surroundings into triggers, forces and 
energies required for moving mechanical objects. 

In other words, these models had many inbuilt sensors to 
sense outside events and transmit the signal to kick start the 
machinery of the model. 

Sensors are key to automation. Many of today’s innovative 
technological applications have been made possible only due to 
the advances in the field of Sensors and the ability to convert 
sensed inputs into digital signals to drive mechanical equipment. 
A feat, that Raja Bhoja had achieved 1000 years ago itself. 

Not only do these models indicate Bhoja’s capabilities in 
Robotics and Animatronics but with their automated sensing 
ability also indicate proficiency of Raja Bhoja, in Sensors and 
Automation.

He was indeed, a man of extra “Sensory” perception!
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lIghtIng, optIcs and astronomy

Sky Map Globe
Bhoja had also dabbled in lighting and projections. 

The Globe that Raja Bhoja had designed was not that of the 
earth, but that of the sky or the celestial sphere as seen from 
earth. 

The Globe was engineered to rotate and show how the sky 
and the stars in it seemed to rotate as the earth rotated. The 
planetary positions for the day were also displayed on the globe 
using lighting.

This globe was in short, a Planetarium, much like what we have 
today.
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thermodynamIcs and kInetIcs
Bhoja had also understood the sciences of Thermodynamics, the 
effect of heat in generating force and energy and Kinetics, the 
effect of forces and energies on motion. 

In particular Bhoja is renowned for his display of flying machines, 
displaying how he had taken Thermodynamics and Kinetics 
a step further into Aerodynamics, science of how objects can 
move in air.

What is singular though, is his use of Mercury for generating 
the heat energy required for achieving lift off and flight. These 
demonstrate his proficiency in the field of Pneumatics, the 
modern science of understanding properties and action of air 
and gases, especially their ability to cause motion under heat 
and pressure.

Thus, not only was Bhoja adept in understanding Hydraulics 
and using water power, he was also adroit in understanding 
Pneumatics and using air. 

The comfort with which Bhoja handled and applied Mercury, 
shows his proficiency in Chemistry as well, which is also 
evidenced by many of his works in Chemistry, Metallurgy 
and their applications in the field of medicine such as Raja-
Mriganka-Karana / Rajamrigankakarana.

Garuda Vahana
Bhoja’s Garuda Vahana were flying machines that could carry people 
on their back and fly across distances. His success with such models 
shows how he had understood the principles of flying and the balance 
between the various forces that can keep an object moving in air such 
as thrust, drag, lift and weight.
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Vimana
Bhoja put his knowledge of physics into building models of 
flying machines that could surge vertically, high into the skies, 
like the rockets of today too. This shows his grasp of the concept 
of gravity and the mathematics needed for planning trajectories 
as well.
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mechanIcs
With such a good handle on so many aspects of Physics, 
Mathematics and Engineering and a disposition for having fun 
and entertainment, it was only natural for Raja Bhoja to design 
equipment for rides in Carnivals.

These Carnival rides were designed and enjoyed 1000 years ago 
but could pass off for the rides and amusement parks that have 
come into trend in the last few decades.

Kreedangana
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cosmology and astrophysIcs - 
scIence of creatIon
Raja Bhoja did not stop at the Physics and Engineering 
connected with physical objects and applications alone. Bhoja 
also had delved deep into the subtle world to introspect on the 
process of Creation, what is today known as the branches of 
Cosmology and Astrophysics.

Samarangana Sutradhara, written in the style of a Purana, also 
deals extensively with the subject of Creation of the Cosmos, Srishti. 

Chapter 4 of Samarangana Sutradhara is devoted to explaining how 
the cosmos was created. This is not only in sync with the Nasadiya 
Sukta of the Rg Veda, considered the primary source for description of 
Creation, but is also in sync with the progressive findings of modern 
science on Creation of the Universe.

More than being in sync with findings of modern science, it is even 
further advanced, in that, in sync with Indian thought, it explains 
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what happens, to cause Creation - an aspect which has not yet been 
enquired into, by modern science. 

Some of the related verses include,



www.bharathgyan.com28

Further verses explain the process further.
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lInguIstIcs and mathematIcs
While on one side, Raja Bhoja focussed on devising new devices, 
on the other side, he also focussed on savouring the flavour of 
languages. 

In particular, his ability to dish out literary works such as 
Champuramayana in Champu style, i.e. rhythmic, alliterative, prose 
and poetry with puns and innuendos, reveals not only his mastery over 
Samskrt language but also Mathematics, Lexicology and Semantics. 
He could not only build mathematically and linguistically beautiful 
poetical structures, he also had the engineering skills to architect and 
build sculpturally beautiful stone structures, be they temples, halls, 
schools, reservoirs or other public edifices.

summIng up Bhoja, hIs reIgn and hIs 
Samarangana Sutradhara

Bhoja’s Qualities
Raja Bhoja is well known as a benevolent king, a patron of arts 
and culture and also as a renowned warrior – all of which are 
prerequisites for a good ruler. 

What is not highlighted often enough, which is a requisite for 
every human individual, is the spirit of enquiry, imagination, 
innovation, intellect along with an appreciation of philosophy, 
art and linguistics which are essential to innovate in line with 
culture, which sustains civilizations. 

Raja Bhoja was a blend of all of these.

Bhoja’s Dhar
Looking at the contraptions conceived by Raja Bhoja as listed in 
the Samarangana Sutradhara, we can see that people of 11th century 
CE India were introduced by Raja Bhoja to, if were not already 
familiar with, the principles of mechanics, hydraulics, thermo-
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dynamics,  besides the wood crafting and metallurgical smelting 
skills needed for the gizmos.

Interestingly, Dhar in Central India, the Capital of Malwa, the 
region Bhoja had reigned over, has been one of the seats of iron 
and metallurgy in India. Just like the non-rusting, iron pillar in 
Delhi, Dhar had an even taller, almost doubly taller, 43 inches 
tall iron pillar erected in 1175 CE as a Vijay Sthamba, victory 
pillar. Sadly though, it now lies broken in 3 pieces. 

Emperor Jehangir mentions seeing this pillar standing tall in his 
diary. 

Bahadur Shah of Gujarat tried to remove and shift it. In the process 
it fell and broke into 3.
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Bhoja’s Samarangana Sutradhara

In short, Samarangana Sutradhara, to this day is a showcase of the 
engineering novelties as well as the abilities and achievements of 
Raja Bhoja. It highlights how he was

•	 Intuitive
•	 Ingenious
•	 Introspective
•	 Imaginative
•	 Innovative 
•	 and most of all, an individual innately endowed with 

multi-disciplinary interests, skills,  wherewithal and 
insights to have created an impact on the civilization 
of those times as well as to have lasted in memory for a 
millennium after.

In short an illustrious and inspirational personage from India’s 
history.
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Bhoja’s Polymath Trait 
Bhoja is an example of various disciplines of Sciences, Arts, 
Crafts and Statecraft rolled into one integrated individual. 

The likes of whom, we today call as a polymath. Those, who 
are specialists, not in one speciality but in many. A feat that 
was possible in India due to the inherent nature of its Samskrt 
language whose lexicology makes it possible to depict and derive 
knowledge of various aspects, from the words and the root elements 
of the word. Bhoja indeed was a Lexicologist and linguist. Little 
wonder then, that he excelled across multiple fields. For such a person, 
for whom, sciences of the subtle to gross like,

•	 Yoga
•	 Linguistics
•	 Cosmology
•	 Astrophysics
•	 Architecture
•	 Chemistry
•	 Metallurgy
•	 Thermodynamics
•	 Aerodynamics
•	 Animatronics
•	 Robotics
•	 Mechanics
•	 Kinetics
•	 Hydraulics
•	 Pneumatics and more…

were a child’s play, it is only right that he also gets a rightful 
place in Numismatics, the broad field of coins, currency, money 
and payment media. It will be our way of paying homage 
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and repaying our debt to this noble king who showed us the 
importance and fun in Engineering and Innovations.

Raja Bhoja had reigned and demonstrated all these innumerable 
qualities between the years 1000 to 1055 CE. In this 1000 years 
since Raja’s Bhoja’s reign, it is only apt that India brings out 
a commemorative Rs. 1000 Bhoja Coin, in memory of this 
illustrious polymath monarch of our civilization. 

It will reinforce India’s commitment to Science and 
Technology and its well-rounded scientific and engineering 
temperament across ages. For, Raja Bhoja himself was 
inspired by and gained his knowledge from works of earlier 
Rishi, Scholars, Kings, Scientists and Engineers of India who 
had preceded him across millennia, in continuous succession, 
the noble King Vikramaditya being one of them.

Raja Bhoja has also served as a role model for many other 
illustrious kings of this land who came after. For example, 
King Krishnadevaraya of the Vijayanagar Empire, in 1500s 
took on the title Abhinava-Bhoja (“the new Bhoja”) and Sakala-
Kala-Bhoja (“Bhoja of all the arts”) to emulate Raja Bhoja and his 
patronage of arts and sciences.

Indians of future too, need to be continuously reminded of this 
scientific enquiring and innovatively engineering spirit of their 
ancestors. Hence it will be in India’s interest to earmark a day in 
the year as “Raja Bhoja National Innovator Day” and institute 
a “Raja Bhoja Innovator Award” as the nation’s prestigious 
award for Technology and Innovation, in memory of this 
multi-disciplinary, innovative, illustrious son of this land.
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