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Wishing you a very Happy New Year 2015 ! 

While welcoming the New Year, it’s time to take a look back at some of the major technological 
advances that have taken place across the world.  

Although 3-D printing technology was developed earlier, but in 2014, this technology was used 
to print a number of new products like prosthetic devices and skull parts and even food. Next is, 
can we use 3-D printing technology to develop a robot-body that can walk, talk and work just 
like a human-body, the perfectly designed machine? 

Augmented reality, the technology by which graphics, sounds, illusions of touch or smell can be 
augmented to the real world. Past year saw the application of this technology in retail stores (for 
virtual fitting rooms), automobiles windshields (for providing navigational and traffic 
information). Hoping to see more of augmented reality based machines and mechanisms in near 
future. 

2014 witnessed the best use of science in capturing and processing signals from human brain. 
This time, the so-called scientific-mind-reading was used in precisely manoeuvring a plane in a 
simulator without touching any of the control buttons or pedals. This technology was also 
applied in developing prosthetic limbs which can be used for grasping solid objects. During the 
Football World Cup 2014 opening ceremony in Brazil, the first kick was hit by a paraplegic man 
wearing a mind-controlled exoskeleton. Further can we expect to develop more advanced and 
light weight artificial limbs such as artificial legs which may be used by a person for standing, 
walking, sitting on chair as well as on floor with crossed-legs or even for dancing? This 
definitely requires a sound knowledge and application of machines and mechanisms. 

All such possibilities definitely require state-of-art machines and most importantly research 
oriented people from machines and mechanisms domain. Once again, Happy New Year to All. 

 

Shankar Sehgal 

Zonal Vice President (North) 

 
 
 

 

  

From the Desk of the Zonal Vice President 



 

The AMM headquarter is currently located at the Department of Engineering Design, IIT 
Madras. A new set of office bearers have taken charge of the affairs of AMM. AMM invites both 
individual and corporate membership from Indian academia, research organizations and industry. 
Membership benefits and other information about AMM are available at www.ammindia.org. 
The body of Zonal Vice Presidents (ZVPs) is active over the past several years with 
representations from the four corners of the country. They are playing the role of nodal agencies 
so as to decentralise the AMM official activities and to organise workshops under the aegis of 
AMM to popularise the mechanism science in their respective regions. They also form the 
editorial team of this news bulletin. AMM invites contributory articles from its members and 
others working in the various fields of mechanisms science for this quarterly news bulletin. 
Interested people can contact the editorial team. 

 
Office Bearers of the AMM: 
 
Prof. C. Amarnath (President)  
Retired Professor, 
Department of Mechanical Engineering, 
Indian Institute of Technology, Bombay, 
Powai, Mumbai 400076, INDIA 
 
Phone: + 91 80 2368 2151 
Email: president@ammindia.org 
 

Prof. Ashitava Ghosal (Vice President) 
Department of Mechanical Engineering, 
Indian Institute of Science, 
Bangalore 560 012, INDIA. 
 
Phone: +91 80 2293 2956 
Email: vicepresident@ammindia.org 
Web: 
http://www.mecheng.iisc.ernet.in/~asitava 

Dr. G. Saravana Kumar (Secretary) 
Department of Engineering Design, 
Indian Institute of Technology, Madras, 
Chennai 600036, INDIA. 
 
Phone: + 91 (44) 2257 4736 
Email: secretary@ammindia.org 
Web: http://ed.iitm.ac.in/~gsaravana 
 

Dr. Palaniappan Ramu (Treasurer) 
Department of Engineering Design, 
Indian Institute of Technology, Madras, 
Chennai 600036, INDIA. 
 
Phone: + 91 (44) 2257 4738 
Email: treasurer@ammindia.org 
Web: http://ed.iitm.ac.in/~palramu 

 
 
Editorial Team of the News Bulletin: 
 
Dr. Santanu Das (Editor-in-Chief, News Bulletin) 
Professor and Head, Department of Mechanical Engineering 
Kalyani Govt. Engineering College, Kalyani- 741235, INDIA 
 
Phone: +91 (33) 2582 1309 
Email: sdas.me@gmail.com 

 About the Association of Machines and Mechanisms (AMM) 



Dr. Shankar Sehgal, (Zonal Vice 
President [ZVP] North) 
Assistant Professor, 
Mechanical Engineering Department, 
Room No. 102, Block 2, U.I.E.T., Sector-25 
Panjab University, Chandigarh- 160 014. 
INDIA 
 
Phone: +91 95010 24161 
E-mail: shankarsehgal@yahoo.com 
 
Dr. R. Ranganath, (ZVP, South) 
Spacecraft Mechanisms Group, 
ISRO Satellite Centre, 
Bangalore-560017, INDIA 
 
Phone: +91 (80) 25082417 
Email: rrrr@isac.gov.in 
 
 
 
 
 
 
 
 
 
 

Dr. Ranjit Kumar Barai, (ZVP, East) 
Associate Professor, 
Control System Laboratory, 
Electrical Engineering Department, 
Jadavpur University, Kolkata- 700 032, 
INDIA 
 
Phone: +91 (33) 24139270 
Email: ranjit.k.barai@gmail.com 
 
Dr. Shital S. Chiddarwar (ZVP, West) 
Assistant Professor,  
Dept of Mechanical Engineering 
Visvesvaraya National Institute of 
Technology, Nagpur, INDIA 
 
Phone: +91 9561050130 
Email: shitalsc@mec.vnit.ac.in 
 
 
 

Past is experience, Present is experiment, 
and Future is expectation.  Use your 
experience in your experiments to achieve 
your expectations.             

--- Anonymous 
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About the International Federation for the Promotion of Mechanism 
and Machine Science (IFToMM) 
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Bodies of IFToMM  
 
General Assembly  
The General Assembly is the 
supreme body of the 
Federation and determines its 
policy. It is composed of the 
Chief Delegates of IFToMM 
Members and members of the 
Executive Council.  
 
Executive Council  
The Executive Council 
manages the affairs of the 
Federation between the 
sessions of the General 
Assembly. It is elected every 
four years, meets annually, and 
is composed of the President, 
Vice- President, Secretary-
General, Treasurer, and six 
ordinary members.  
 
Commissions and 
Committees  
Each Permanent Commission 
and Technical Committee is 
composed of a Chairperson, 
appointed by the Executive 
Council, a Secretary and 
members, nominated by the 
Chairperson and appointed by 
the Executive Council. A 
Chairperson shall not serve for 
more than two terms 
consecutively. The general 
goals for the work of the 
Commissions and Committees 
are aimed at promoting their 
fields of interest by attracting 
researchers and practitioners, 
including young individuals, in 
order to:  
- define new directions in 
research and development 
within their technical areas;  
- establish contacts between 
researchers and engineers;  
- initiate and develop bases and 
procedures for  
modern problems;  
- promote the exchange of 
information;  
- organize national and 
international symposia, 

conferences, summer schools, 
and meetings.  
 
Member Organizations  
ARMENIA    AUSTRALIA  
AUSTRIA     AZERBAIJAN  
BELARUS     BRAZIL 
BULGARIA  CANADA  
CHINA-BEIJING  
CHINA-TAIPEI 
CROATIA CZECH 
REPUBLIC  
DENMARK   EGYPT  
FINLAND      FRANCE 
GEORGIA     GERMANY  
GREECE        HUNGARY  
INDIA            ISRAEL  
ITALY           JAPAN  
KAZAKHSTAN   KOREA  
LITHUANIA  MACEDONIA 
MEXICO       
NETHERLANDS  
PERU             POLAND  
PORTUGAL  ROMANIA  
RUSSIA         SERBIA  
SINGAPORE  SLOVAKIA 
SLOVENIA    SPAIN  
SWITZERLAND  TUNISIA  
TURKEY        UKRAINE  
UNITED KINGDOM    USA  
VIETNAM  
 
Welcome to Taipei, 
China-Taipei, venue of 
the 14th IFToMM World 
Congress, 25-30 October, 
2015, 

www.iftomm2015.tw  
IFToMM supported 
Conferences (selection)  
Int. Symposium on 
History of Machines and 
Mechanisms (HMM)  
Workshop on 
Computational 
Kinematics (CK)  
Rotordynamics 
Conference  
CISM-IFToMM 
Symposium on Robot 

Design, Dynamics, and 
Control (ROMANSY)  
Mechanical Transmission 
Applications (MeTrApp)  
Symposium on Robotics 
& Mechatronics (ISRM)  
European Conf on 
Mechanism Science 
(EUCOMES)  
Asian Conference on 
MMS (ASIAN MMS)  
Summer Schools  
 
Conferences under 
IFToMM patronage 
(selection)  
Local conferences of the 
IFToMM Members  
Symposium on Theory 
and Practice of Robot and 
Manipulators (SYROM)  
IFToMM-FeIbIM Int. 
Symposium on Multibody 
Systems and 
Mechatronics (MUSME)  
 
Joining IFToMM 
Member Organizations 
gives the following 
benefits:  
international contacts for 
potential developments of 
joint projects;  
reduced registration fees 
for IFToMM  
supported conferences;  
participation and 
contribution in IFToMM  
activities and 
publications;  
flow of information on 
IFToMM activities.  
 
You are kindly invited 
to join IFToMM and its 
activities. 
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He was the first batch of faculty entrepreneurs from IIT Kharagpur. In 1994, he founded 
HighTech Consultants in partnership with other faculty members. Many other faculty 
entrepreneurships faded quickly because of lack of leadership and risk-taking ability. 
However, his company grew steadily and it has grown further in size in the last few years. 
The company now undertakes various consultancy works from industry and defence sector. 
He had been main architect for the creation of the bond graph software COntinuous System 
Modeller (COSMO) at I.I.T Kharagpur. Another powerful software, Symbols (SYstem 
Modelling through BOnd Graph Language and Simulation), was created under his 
supervision. Due to his efforts, bond graphs have found their way to large number of Indian 
industries and academic institutions. The families of software developed by him and his 
company are used worldwide in various academic institutes and industries including 
prestigious establishments like Naval Post Graduate School at Monterey, Ecole Centralle de 
Lille, TATA motors, University of Waterloo, Renault-Mahindra, University of Sheffield, 
various IITS and NITs, Defence Research and Development Organization, Indian Space 
Research Organization, etc. 

Professor Mukherjee had guided about 15 PhD theses during his carrier. His students have 
gone on to achieve high positions in academics and industry: six of his ex-scholars are faculty 
members at various IITs and NITs, one is a faculty in a reputed US university, one is a top 
executive in General motors Co, another a top designer for TATA motors, and so on.  

The deep knowledge that professor Mukherjee had was instrumental in success of various 
projects of national importance. He had been one of the pioneers in development of the 
second launch pad of Indian Space Research Organization, development of shock isolation 
systems for submarines, development of aircraft arrester systems, design of multi-stage 
aircraft turbine systems, and so on.  

Professor Mukherjee had published about 75 papers in internationally reputed journals. He 
was not one who went for numbers. He did what his heart said; he was a free spirit not 
bounded by the narrow confines of targeted research. That attitude is evident from the path-
breaking research he has conducted during his career. In the beginning of his academic 
career, he worked on rotor dynamics and lubrication. His research focused on various kinds 
of hydrodynamic lubricated bearings, and stability of rotor dynamic systems. Later on, he 
extended that to work on squeeze film dampers and visco-elastic lubricants (mostly during 
his stay in Germany). His initial works on bond graph modeling concerned analysis of 
repeated systems with fluid-structure interactions. Then he was inspired by the research of 
Prof. Neville Hogan of MIT and worked on overwhelming control and impedance control 
strategy for serial robots and implemented them in bond graph formalism. Most of his works 
during that period are published in various Transactions of the American Society of 
Mechanical Engineers (ASME). For a brief period of time, he worked on stochastic systems 
and proposed a means for derivation of moment closure equations from bond graph models.  

In the summer of 2001, he was on visit to Lille in France as a visiting professor and was 
accompanied by his wife. His wife developed sudden illness and passed away there after a 
brief fight with cancer. This left a profound void in the life of Professor Mukherjee. He had 
ample time at hand to devote himself to studies. During this time, he just read and read. He 
also saw different world movies to spend his time. These changed his life permanently. He 
emerged stronger than ever after that debacle.  

In the later part of his life, he became interested in classical mechanics and dynamics. He was 
particularly worried about the way non-conservative, non-potential and gyroscopic forces are 
included in extended Hamiltonian formulation. He found the usual De Alembert’s principle 
to be an ad-hoc mechanism which offers little physical interpretation. He started from scratch 
and formulated a new approach called Umbra Lagrangian theory. Instead of virtual work, he 
proposed a virtual time model. All non-conservative and gyroscopic components are modeled 
in the virtual time (which is held fixed) and other parts are modeled in real time. The two-
time scale models are represented in bond graph form with interactions (time-invariant 
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constraints) modeled by a so-called trans-temporal binding. After derivation of formal 
equations, a limit is taken so that virtual time is made equal to the real time. Later on, to 
include non-potential forces like circulatory and follower forces, Umbra-Hamiltonian 
approach was developed. These two approaches yield correct equations of motion for very 
complex systems. He also applied Noether’s theorem, manifold calculus, gauge invariant 
transformations and prolongations to investigate the so-called Invariants of Motion in various 
interesting dynamical systems. His work has been later followed up by various other 
researchers. He is thus the father of Umbra-Lagrangian and Umbra-Hamiltonian theories. His 
research in this field has appeared in prestigious Journals like Nonlinear Dynamics and 
Transactions of the ASME. He was very proud when F.T. Brown wrote a section on his work 
in his book. 

Professor Mukherjee had developed various pedagogic supports during his professional 
career. He has contributed extensively to develop various new experiments for the Machine 
Dynamics Laboratory of the Mechanical Engineering Department at IIT Kharagpur. He was 
also instrumental in setting up the Computer Aided Instructions (CAI) Laboratory where 
students learn various aspects of modeling, system simulation, soft-computing, and control 
systems engineering. He had developed a 38 hours Video Lecture Course entitled "Modeling 
and Simulation of Dynamic Systems”.  This lecture course is marketed by IIT Kharagpur and 
various leading universities and industries follow this course. Moreover, Professor Mukherjee 
has co-authored two books on bond graph modeling.  

There are some interesting things related to Prof. Amalendu Mukherjee. He was a very good 
astrologer and he has published many works in astrological journals. People used to throng 
his home to pester him with request to predict there future, like promotion, matrimonial 
issues, etc. He happened to once accompany renowned Odissi dancer Sanjukta Panigrahi on 
Tabla in a Society for the Promotion of Indian Classical Music and Culture Amongst Youth 
(SPIC MACAY) program at IIT Kharagpur. His command over Sanskrit language was 
amazing and he could fluently recite and explain various stanzas of Hindu holy-book Gita 
with élan. Interestingly, he could do the same for writings by poets Mirza Ghalib, Meera Bai, 
Kabir, Mir Taqi Mir, Omar Khayyám and so many others. He could recite exact lyrics of 
various old Bollywood film songs. 

He was not merely a Professor of Mechanical Engineering but a great orator, expert on 
western and oriental history, great philosophical mind, accomplished player of 
membranophone percussion instruments like Tabla, avid reader and traveler, .... Professor 
Mukherjee was a voracious reader. He had read books of various literatures from various 
cultures, watched movies from various cultures and spoke various languages. He had mastery 
over at least five Indian languages, English and German, and had basic knowledge of French 
and Arabic languages. He could read Arabic language and its derivative form called Urdu. 
Professor Mukherjee loved music, dance, quality cinema, paintings, literature, and especially, 
poetry.  In short, he was an artist first who incidentally was also a scientist.  

Prof. Amalendu Mukherjee is survived by a son Abhro who works as a faculty member of 
NIST, Berhampur, Odisha. 

 

Compiled by  

Prof. A.K. Samantaray of IIT Kharagpur and  

Prof. P.M. Pathak of IIT Roorkee 
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Excerpts of Messages from across the world (Compiled from group emails) 

 
Geneviève DAUPHIN-TANGUY, Ecole Centralle de Lille, France (Seconded by Jeffrey 
L. Stein, University of Michigan): 
 
We will never forget the discussions with Amalendu, on life, death, God, comparing Hindu 
and Christian religions, but also on Indian and French cultures. He was a great scientist, a 
"honnete homme" model of humanity as defined in France in the 17th century, with a very 
wide culture, a human contact full of kindness and sensitivity, and a true sense of humour. 
 
José J. Granda, California State University, Sacramento: 
 
This is a loss to the scientific community and a personal loss also as he was a wonderful 
friend.   I had the opportunity to interact with him for many years as he integrated the 
International Program Committee of ICBGM since 1993. Those of us, who have chaired the 
conference over the years, learned firsthand his scientific contributions and knew of his 
charisma to help young authors and others to become researchers in Bond Graph Modeling 
and Simulation. He was an institution himself with so many abilities not only in the field but 
outside. I admired him not only as a Professor but personally as he visited me at home in 
Davis, California. He will be missed but his spirit and legacy will continue in years to come.   
 
Wolfgang Borutzky, Technical University of Bonn, Germany: 
 
I had the pleasure to meet with Prof. Mukherjee a number of times over two decades in 
France, in the USA and in India. I always appreciated his kindness, his esprit, his humor, and 
his clear understanding of all kinds of engineering problems. Apparently, he was also a gifted 
and charismatic teacher. Quite a number of young brilliant students worked with him and 
make major contributions to the research worldwide. I will always keep him in mind. 
 
Donald Margolis, UC Davis, California: 
 
This is very sad news about Amalendu. I have had some great interactions with him over the 
years. His contributions to the bond graph community and science community in general is 
significant and will never be forgotten. We had a most memorable visit when he came to UC 
Davis for a few days. We had some pretty intense discussions into the wee hours of the 
morning. I will always enjoy thinking about those meetings. 
 
Belkacem Ould Bouamama, Universite des Sciences et Technologies de Lille, France: 
 
Our condolences to his family and bond graph community in India. We will remember his 
scientific expertise, broad smile and kindness.  
 
Ranjan Mukherjee, Michigan State University: 
 
Professor Amalendu Mukherjee was my teacher and mentor when I was an undergraduate 
student at IIT Kharagpur. I spent a lot of time with him in the last year of my undergraduate 
studies since he was my B.Tech thesis advisor. I frequently went to his home and we had 
discussions on a wide range of topics, from poetry to physics, to thermodynamics, and of 
course bond-graphs. His vast expanse of knowledge left an indelible impression in my mind 
and he certainly inspired me to pursue academics as a career. I am sure that he has had a 
positive impact on the life of many of his students and colleagues. His absence will be felt 
dearly.  
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Jorge Luis Baliño, Universidad Brasialia, Brazil: 
 
I believe that the memory of the beloved remains in the work and primarily in the disciples 
and students that are inspired. I see that his life was fruitful. 
 
Sergio Junco, Rosario National University, Argentina: 
 
I saw in him not "just" an engineer, but as a scientist doing engineering in a way deeply 
rooted in classical science. Many years ago I heard for the first time about Umbra-Lagrangian 
time during one of his talks at an ICBGM conference. Recently I started research on 
Hamiltonian and Lagrangians as applied to control problems and came back to read the 
contributions by Amalendu. I was delighted. 
 
P.M. Pathak, IIT Roorkee: 
 
As his student, I had an opportunity to see him closely as a teacher and as a guardian. He was 
very much concerned about his students (both past and present). Even when he went on 
vacations, he used to think about the problems of his students. He used to say PhD is a 
training to do research and training should be rigorous. He used to call his office a 
concentration camp. He was very innovative. He emphasized on us to develop habit of 
reading. He had solutions of all the problems of his students, whether technical or personal.  
 
Subir Saha, IIT Delhi: 
 
I think it may not be wrong to say that he is the Father of Bond Graph in India. I remember 
how he remembered the food served at NaCoMM 2003 in IIT Delhi. After several years 
when I met him, he mentioned the good food at IIT Delhi. Hence, he knew how to appreciate 
food too without which our life engine will not run smoothly. 
 
Vikas Rastogi, Delhi School of Engineering: 
 
The great personality, who was the synonyms of dynamism and vibrancy during his whole 
carrier of academic and scholastic life. It is not only the irreparable loss to the dynamics and 
modelling community but a very personnel loss to me. He was undoubtedly the Father of 
Bond Graph Modeling in India. His adorable affection towards umbra-Lagrange’s creation 
was a golden mark in his whole technical carrier of 44 years at IIT Kharagpur. For me, he 
was an Institution in himself with all great qualities, which are very rarely found in today’s 
academic world.  
  
 
Nilotpal Banerjee, NIT Durgapur: 
 
I will remember him not only for his wit and wisdom but also as an expert in field of Sanskrit 
literature. He was a man with very good sense of humour too. 
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Sanjoy Ghoshal, ISM Dhanbad: 
 
It is a loss of a great motivator, teacher and scientist. He will remain alive to all of us due to 
his scientific knowhow, unparalleled memory, interpersonal relationship, and of course bond 
graphs.   
 
Anand Vaz, NIT Jalandhar: 
Professor Mukherjee played an extremely significant role in pioneering and popularizing 
Bond Graph in India. He was an excellent teacher, fondly loved and remembered by his 
students, and colleagues. He had affectionately and passionately fostered a wonderful and 
friendly environment for learning and research at IIT, a 'gharana' by itself.  He has also made 
tremendous contributions through initiating and facilitating the development of software for 
Bond Graph at Kharagpur. Professor Mukherjee will always be remembered, not only for 
Bond Graph in India, but also for his wit and humour, his proficiency on 'Galib', his 'Sher-O-
Shayari', his knowledge and explanation on the 'Gita', his love for 'literature' on a variety of 
topics. 
 
Tarun Bera, Thapar University, Patiala: 
 
He was a genius in each and every field of Mechanical and control engineering. He is no 
more but his great work will remain with us forever.  
 
Vijay Periasamy, Curtin University of Technology, Australia 
 
I had the wonderful opportunity of working under him as a student. The things I most 
admired in him are his boundless enthusiasm for understanding science which reflected in his 
research and teaching endeavors; and his zest for all fine things in life (like literature, poetry, 
cinema,...).  He will always be remembered through his work and also through the students 
and colleagues he inspired. 
 
A.K. Samantaray, IIT Kharagpur 
 
My ex-colleague Professor Mukherjee, was my teacher and continues to be my inspiration till 
now. He was also my closest friend. He had great mastery over mathematics and physics 
which allowed him to see engineering science from different perspectives. His work on 
extending Lagrangian and Hamiltonian mechanics is a masterpiece in itself. He was not the 
archetypal engineer. When there was an engineering problem, he understood it from the 
basics and gave solutions within minutes, which often turned out to be the right one. As far as 
diagnosis of machines goes, he was a doctor of machines who could feel their pulse and 
heartbeat just by touching and listening to them. I learnt more from Professor Mukherjee 
outside the class than inside. He had that uncanny ability to remember things that amazes me. 
He could recount particular scenes in particular movies with great details, recite old poems 
from so many poets across the world, refer to scientific books where a particular 
derivation/proof is given, give the precise date, place and sequence of events of particular 
historical events throughout the world, .... He was full of energy and never felt tired. He had 
great compassion for his students and colleagues. We will keep his memory alive by keeping 
the “Bond Graph Gharana” going stronger. 

------x------ 
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100th Birthday of Professor Crossley 
 

J.S. Rao 
 

President Academics, Kumaraguru College of Technology, Coimbatore 
Founder Member of IFToMM and Honorary Member IFToMM, Founder of AMM 

 
 

This note is written in honor of Professor Dr. F. R. Erskine Crossley, Professor Emeritus, 
Architect and Founder Member of International Federation for Promotion of Theory of 
Mechanisms and Machines (IFToMM) and its first Vice President on his achieving 100 years 
of age on 21st July 2015with glorious service to Kinematics and Kinetics Community of the 
world.  
 
The scientists in the world have been always looking for a platform for academic exchanges. 
Theodore von Kármán, Professor in Aachen (Germany) proposed in 1922 the need for 
scientific congresses which were rare when the world was recovering from the ravages of 
World War I and some thirty people, all Europeans, met in Innsbruck to talk and listen. In a 
way International Union for Theoretical and Applied Mechanics (IUTAM) can be considered 
to have come into existence then. However, the formal constitution of IUTAM was adopted 
only on 26th of September 1946 just after the II World War. The formal date of foundation is 
generally attributed to be in 1948. One of those present in Innsbruck was Professor C.B. 
Biezeno of Delft. In his opening speech at the Tenth International Congress of Applied 
Mechanics, held in Stresa, Italy in 1960 Professor Biezeno recalled various incidents during 
the period 1922 to 1948.However much the scientific community desired a platform at high 
level for academic exchanges, the political situation was not conducive and did not promote 
such a body to be formed. In contrast, it is the wisdom of Professors Ivan Ivanovich 
Artobolevskii and F. R. Erskine Crossley who have foreseen the difficulties of cold war 
problems, planned well and came together to form the International Federation of Theory of 
Mechanisms and Machines (IFToMM) just in two years’ time. 
 
The fundamental subject in Mechanical Engineering is Theory of Mechanisms and Machines, 
popularly known as TMM in the East or Kinematics and Kinetics of Machinery or Dynamics 
of Machinery as known in the West. It was the desire of many mechanical engineers to have 
an International Union in this subject and bring scientists to a common platform for intense 
discussions. Cold War prevented a free movement of scientists between East and West.  
 
In October 1967, Professor Artobolevskii organized a Mechanisms seminar at Sukhumi, 
Soviet Georgia and invited Professor Crossley, Professor Meyer zur Capellen of Aachen 
Professor George Sandor of Yale University and Professor den Hartogof M.I.T. Professor 
Crossley reciprocated with an invitation for ASME conference on Mechanisms to be held in 
October 1968. In this meeting Professor Artobolevskii proposed that a worldwide federation 
for the subject of TMM be formed which received enthusiastic response from the Western 
team of Professors. This resulted in the meeting at Varna, Bulgaria, held July 24, 1969, where 
delegates from other countries had been added. India was one of them. 
 
Indian Part: Independent India set up a chain of Indian Institutes of Technology, the first one 
in Kharagpur in the industrial belt of Calcutta, Jamshedpur, Ranchi, Dhanbad, Durgapur … 
Professor R.A. Kraus renowned Kinematician from Germany, was the first Director (acting) 
of Kharagpur Institute that started as Higher Technological Institute in 1951. He spearheaded 
the first Indian Institute of Technology department of Mechanical Engineering and 
established one of the finest Laboratories of Linkages replicating the laboratory at Technical 
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Professor Crossley and Kinematics and Dynamics of Machinery Teaching 
 
Professor Crossley is known to be one of the best teachers of Dynamics and Controls and 
Nonlinearities. One can see his love of teaching this subject, an International conference for 
teachers in the subject of mechanisms was conducted by him in 1961 at Yale University, 
which was attended by eminent professors and researchers from western countries; Kurt 
Hain, Meyer zur Capellan and Walther Fritz Heinrich, Joseph Beggs, Ferdinand 
Freudenstein, Sigmund Rappaport, Artur Rothbart, Oene Bottema, Jaques Denavit, Kenneth 
Hunt amongst others. Professor Crossley himself presented a paper in this conference titled 
“Dynamic mechanisms and nonlinear control systems”. According to Georgia Tech Alumni 
Magazine of 1965 he began at Yale work on “Synthesis of Mechanisms” which was 
developed in Germany two decades earlier, using now analog computers. He lectured widely 
in his native country England, Manchester, Swansea, Salford, Sheffield and Cambridge 
followed by several schools in Germany and Italy. This is a golden era of kinematics with 
several significant contributions from Dudley, Erdman and Sandor, Faires, Green, Hall, Ham, 
Crane, and Rogers, Holowenko, Reuleaux and Rosenauer and Willis amongst others. 
 
Professor Crossley is a pioneer in using digital computers for “Mechanism Structural 
Analysis and Type Synthesis” in mechanical design. He assembled a lively group of faculty 
and students, conducted weekly research seminars, that included students and faculty from 
other departments and even from other universities e.g., University of Florida. He led 
investigations of the effects on design of applying the criteria of three-dimensional 
kinematics to two-dimensional kinematics to reduce the needed accuracy in dimensions. In 
1988 at his age of 73, he published recollections From Forty Years of Teaching Mechanisms 
in an article published in Journal of mechanisms, transmissions, and automation in design, 
providing an inspiration to the present generation on the rich past of teaching of design.  
 
Association of Machines and Mechanisms 
 
Because of our association from the beginning, IFToMM General Assembly at the 5th World 
Congress in Montreal in 1979 awarded the 6th World Congress to India to be held in 
1983.This has set up an activity within India to form our national Association and bring 
awareness to the community regarding the 6th World Congress. I approached young and 
dynamic Professor C. Amarnath who readily volunteered to organize the 1st National 
Conference on Mechanisms and Machines in IIT Bombay. This was the (first) National 
Conference on Mechanisms and Machines, Bombay2-3 December 1981 borne under 
Professor C. Amarnath’s leadership. On 3rd December 1981, we had a general meeting of the 
delegates where it was decided to form the National Association of Mechanisms and 
Machines (AMM) with Professor J. S. Rao as founder president, Professor S. 
Krishnamoorthy of VJTI as founder vice president and Professor C. Amarnath as the founder 
secretary. This conference and the founding committee paved the way to conducting a highly 
successful IFToMM World Congress in IIT Delhi. The AMM has been successfully 
conducting national conferences since then, the upcoming one and 17th conference in IIT 
Kanpur in June 2015. 
 
We have been immensely benefited with the association and the parent body IFToMM. 
Several schools were established carrying out front line research on Mechanisms and 
Machines science, robotics, vibrations, rotor dynamics and condition monitoring, bearings, 
controls, lifing and optimization amongst others. We have contributed to many frontier areas; 
Complete Failure analysis of Narora Atomic Power Plant catastrophic failure of Nuclear 
Turbines, Real Time Condition Monitoring of Nuclear Plants and Expert Diagnostics, Kaveri 
Engine Designs, Cryogenic Pumps, Fusion reactors amongst others. We have participated in 
General World Congresses and associated World Congresses of Technical Committees such 
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